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HFE L'VC LOME C 1 P? SIT CPEL 


THE CYCLONE (’OIL U 


DON'T run fix fill! unU: • the rrwS ,itt- in | Iji-.l- - 

«f allow the current lo dischur^e aaalu the iir, 

DON'T cx|j«ct the Ikss. nsfn]U with the sparl* jap badly burned. 

DON'T forget to oil the >ji;irk £iip ■OMwMUliy. 

DON'T -tan 1’nt X-Kliv tul-c with the s:-:Lrk ’i|.-on. or it op 
it Ijefcrfft Ctorifig th( gap, 

DON’T run the ceni trn. the dire* L current. It ii rnttmiett foT 
the- [fcLurrniiting current <Hily. 
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ill T H E C V C L U N E COIL 


n^lrtiitin, heart, -inrl the- vaw-imlflr system. The application 
here should to geislEe, uwl rortiflued until the hkin shown, a slight 
wdntss, The cfTeeis am most snlisfinetbry, 

P.aticnLf irom neuriLslhenin trwultii*£ fnjtrt overwork 

and worry), iiuomm*. *lo.. respond to a treatment ns above 
de*ffibed p belter than any other kind of medical. treatment. 

For the jvche of muscular riwmfttum $md sit-tirlEis, apply 
directly over * he pninful port, making I he rtrreit! nufliriKlUy 
ctiilcL that it may 1st home for a ten-minu-lc Appli?alior r Thu 
trentrticiit may T>e repfrn , t*-‘d! lw<p or three times the same day, should 
the pain retorn. 

Applied river the :uea nF the liver, le siirrmlatts :ts Ju.nctLons, 
int-reasrnig the flow of trile and the chemical c han^t in ito btood 
from the vist^m ol digC^iQfl- The high frequency current from 
the Nn, M Heetfode is n valuable adjunct in the treatment of skin 
dwfiin. 

OF the ipfaijtl clrL-tfodts, the nmnll eye dcc^iwh is, useful in 
lltC treatment id nigrume. No. 2 in toning up the vaginnt glands 
and ntriFlK leacofrhtra; No. 11 m hraUng cervical erosaoiwi. So. IS m 
treatment of piles and purity* am: No^ 5 and “in the treatment oE 
iiriihritis. 

No Kpeciad touch, chair, or insulating pint form is required. 
Any w<nklL-n chair. which dor* not have mci a] s]irings r may boused 

For books on high frequency treatment. *±c High Frequency 
Cwrmit», by Chisholm Williams, price. S2.7-V Current- of High 
ftficmial, uf High and Othct Frequencies. by William FltrttUffl 
Snow r price. t2M; Elements of General Radiotherapy. by Leopold 
Freund, price. $%Ti.CMi, 


Directions for Setting Up and 
Operating the Cyclone Coil 


Unpack cnrtffuEy omt m-v that no small park art* left m the 
[iKkinii muterud. 

Assembling. 

The noil is ^hi[i[«*d and need* hut imparkinE and 

eoiktiCL-Jng lo the lamp socki-t to be ready For use. A sluice at 
the 4 r .ti will Lpvc you a general idea of Eiow the yarn- of the Lube 
stanil should bi- riffmigriL Ttoy ;l nr aAKnibM by the nid 

of a. sc row “driver, 

Connections* 

With C 4 cr|k coil L Furnkhrrl .i cord 'W i L h s\ Aquare cunnmrcr on 
one end i and on I he other ;in nU-aching plot*, which Should t* 
^■ri'wed ifrto the lamp seteket. E)n the right-hand side of Itooafcu- 
nci; will l»e &een thtce .wts d (iiels marked, Wezik. Medium, m d 
Si roup The ^quart- niflneeitir rhAv to shipped on wny set of 
pins desired t>n ths- upp^itc side nrc found two sel* of hole^ 
marked. Thermo- Feradir and High Frequency, also two switch 
pins With hard ftlbbct liradb. The* pin* should lie iciACnnl in 
lbe proper pu.r of hides ircermlmg u> tlie current dttirtd, I notice 
ol the thermo-fnirndifi, the Stonge or the lam].i and sjionge, 
shnuL-d Lh. 1 allached to the binding p»si^ directly allow :1 lc Eioles,. 
TSik arrauHement differs ■. n lbe Piifr able CqiL Si'C Spei-ial Ibn i - 
ticins. 

Special Directions for Operating the 
Cyclone Portable Coil. 

Newer lift the coil 3<y th& ulrap unless the top secuon is locked 
in poddnn, 

Obsurrt tliai the top beetion i* lotatcd by two rublier Hiondy 
[linaki one- Of wblL-li * m uch uejLier I I'M-' Pit^l lltiLLL the ■ ft Iiet Ttvk 
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THE CYCLOSE COIL 


THE CYCLONE COIL 


ih io pmvtirt it verging and mi$camncctkm when the mp ^eikm 
is inverted^ When llw tup k rightly pbtc«l ur thr- W-w. Limber 
unsL ttiLI project* Bo Ftm- that ihc spririp [kins -inke the onntnrL 
plate*. Tim tliEk ihiist. liu if El If tup SKEHill i> [im^h located 
tfe s-ijn* ".ik flcuuitie the factory method of packing rhe small 
parti within the veil lebitc driiurlitog tln-ir arrangement. 

PJftcc the bud ruMvr HJttcnrinn pacctt in the hard rnbltfr 
munrlnry iiosls, by a flight twisting movement, then slap flic 

d fci’liju^r TTwS 1 ! nVcr 1 hi? pittS uh l"m 1 ■ ij- <if EI iC^r L^tciWstril p:ivr% 

Never run a cml unless the, ditefattge rod* nrc %n pi*™ jpsi its 
Llt.M./iljvd, otherwise it will be damaged To rennive the extension 
piCCC-i, lift a ad rock them. l)o not tiy in twist therm <»ut, us llsai 
is IsMy in sat them snore rimSy. 

The arrangement *4 tlie tube KtnilU t alk readily U L ascertained 
from the illustration. Tlci- Eland i? luwssanly small uml sltould 
iqr>t 1* *‘IhisWhI. Fl Will In? SMI 1 IhST Jt IkElEif pressure Lin the Wtflg 
nub? will firmly hold tilt -ftiiilS p^ns. Ttnj muda pratfiire ttwafcl 
not Ik lanisl IT adjurtmenl. is ilerireH. Ik sure in tkn k of! ll*c nut- 
rust .1 in I do not try to force into poirctfun, 

The p?in swindling device w!U Lm>- found iiukh of the h-fisc in eIlo 
ertd opposite the s|h-irk i£np It both iwfteh |fin* with (Ik* hard 
rubier 1 leads ari- [iIskimI m H i , 1 hole* marked ISijjh Frequency h 
Lhr fiLSTfcmlsmrs will I* r-arited, n they air in the i miiicr |iositii^o 

41 a Irtforc TiieFltiohciL 

X-Ray, 

First be sure that Lite main awHch Ls nff nr tike wiuare mitwaior 
disconnected fnmi Use pin* jmd the spark gap dm«d Phkce the 
tuliD ns the itnnd jitwI nmntcl ns |m*t iliwgram. St if the hiniill 
nilgyniLn.^ hum Ml- wills IulII on end Jit over the wire No 21, in 
sU<h n ] insith n: that Lt may eusiTty l-e httau^ht uf m hull No. Ct 

UniT the j;ap ai A Oj^rv fpum 2 1 ^ t<> ;■! rnvh^ IVmneet wimp N« 
21 and No. 22 to the rnijpi in the jwk |itrc!e* of coal l J lan L tin■ 
Stuart: connector over the pro|tcr pair id finfi: Sin mg, if powerful 
efl'cs.-iK un 1 Ek r -ifp-il^ Medium, if walker. Turn the evritch Ti-fc OX 
Then i/|rf?ri the '-fiLrl. ^il[i- ^rndunll^ until tike dcwifttli effaet is* 


«f :i I'i-HTiELuf chiinuter aikfl f^|ia3ih' inru<iuvin^ lilinterH. They 
mn !»■• easily avrnded by iiM^-tELj; tike ^mpsi :mjun.:l, kcc]ant; 
always m ronliict wiifi thp llt^h, and hy i^tosbiK like fi]Mirk yap 
1 afore musViHg them Ie «Lj.ircnt es u<el. the heat effett ■3ih- 
appaarni, Ulc rurrcm E-efomc-i rrurkallv LLrudic m it-, character 
hiEi K'PeJit fimcollinc^ op iu^iuitt of iEw CrtOmwnLs fre- 

cftitoirv raiii I peifevtly steady nw ilbtirkn^ 

Vacuum Electrode Effects. 

Attach oi w Will of the imnatiited wire to the dottrodr, the 
other loonc of llie |»te jiwctH. tine [Mile out)’ nny Ik uwd^orthe 
piuLent muy t*coniMM:in3 in euyMiii by holding in oik? hand a jflnss 
tir ltiein.1 electrode aLlnrlwrt Eu the Q|i|Nsn,iEc |cik. wtislc the otlMrt 
i ! , - , i Lrudr i*! a]i|jii«4 liv the E^iernlor Start with Hie ?|uirk 
eliv-t^l anil the ^qulm- COrtnivt ot an ^Veak r>t Ik-ihum. IitcnTi^ 1 
ounent bs desired by o[teniiig the spark yap, The o|n'ifSirpr aiii.'Lies 
the riectfodr wiilt. r>nv hand, uaiinkr she othtr to bold the Wire aloof 
tnmii [he- ]ini i'nt, by Tneaiw; nf an innul^lfd Kindle 

Tl»c electrodta may I-+ afFplii^l dirci -i h_v m «.■■ ,n e :h - e n-ith the 
^kin, which produces ^i Kennaiion of n^rc warmth, i^r hcM at a little 
distiim t, when a hfn tit S[ki|.fks u.rv iMivrrecI atTording ti» strength 
iif i.-uTfi-ait. ElerEmih: No 14 may be applied equally well tlnmigb 
tlk- i-lni hilfK Elairpm-. nr articles of clnthin^ containing melal, 
clc.. must be removeii for loeaJ appLioiilimi t■ -■ the parts. The 
amount of insulation > i' the elmhiny varit* ><> mueh llint it must 
be determined far earh individoal ease. 

The djsrIinTge- from thv clektfEidci earn lw v#rirfl franii ^ Inure 
sertNUion td warmth to painful spatks This may be iminpliilied 
by the adjustment of the annl d a mild oppliL-juimk i-, 

rtesiftd. by ifuartinje a Xu 17 ..r No, bS dectrodu in the middle 
nf Ulc wiro to which the operator' 1 s elect rod# n ;lee;u heil 

No H dDTtnwle. with h>lk k-r.it. rumniE njk|ihnl in n genornl 
ireat merjE aver arms. 1ul;s , and bady, prndttcri a Eencra! tonic clTcct, 
brltiffia^ the bkad La the nirfan, arid by caiuin^ gentle nkUK-ular 
L-antriKliinv. ridNim'Vs • ell mctaUdi^m, A favorite JL[kpliL-mign frkr 
Lorth" ErealnlitHtt 1- nver th^ mc^ltllla, the yivpl ut'Tw nmlTC ill 
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ri|r_ qtCLo-xi- J-binfA&U ^uiL — iii-Kti 



1 PI r CTCtWB FClS-MtlLH CflJL- dLft*RTi 


THE CVCLOKE (.‘OIL 


uluainnl ITH13I Uhf lui-r. Iti WLrtfciny ciLliei tuk X-Ray tulw 

vacnuT3i ckvlmdc^ Ifot ^vnich. jitu* belu-^c aJwp.y* In- m bole mark^il 
Uiftk FTOfUtucy. 

Should t h? vjL-L-iamti in thv tialif tw toa bi^lk, brin^ I i.ilkIU- Xji 
rill *ip Efi lijill \Ni LL aiKl allow it n, n-ttum in conutl a* lonK si- 

Fpjirta iuss ft' T^ « nt A When lhp>‘ rew. the tvk will l« ftwnri 
li'.*.v cnnHfiti Shortening the ivc sil rn r* inncet kin with 



bundle X. i 2n will liwvt the VMiium, lb-ikniliH'iim^ it viskl miM- tlir 
Vftruujii, 

Ta riMsivH ii maximum X-K,iy effect, ihe ffwk gfl|* phouhl be 
ui^ncd i^f.'ulikiilh until jllsc. heftm? it ceases tu ikjjerutoe If tlir 
sp;ifkiik]« Ait \hc Hfl]i Uinj I? Irfli-k uikiil Li t#mn t thefl 
<j[:^n i-irtcc more a* fur si- pcitwiblc E s LTt>-t wntttjl ttIhv I * olalaiiUftl 
bv the *pnrk .gap snvl Uy moving llw *»junTe i isnnectapr (n il*? -Sif■> 
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THE CYCLONE COIL 


THE GYCLOKfi COIL 


■ 




h-reni MfUijf ce>* ulani s^iii 1 ' Anythin# Iwiwpreh ilic small ^4 nrul 

the Lnrge>t itrtlrtu nt of GuirtM rttny readily Lift tiblaintd, 

A SpUCof about three inches will give it high vm-uum. nr Irani 
lulif. a sjtflLCft of ufic inch, a lmv vacuum, tier soil tul«, etc. 

Never »ibw pap A it* ln> clwctl while tli& jtc-iI ™ runnirtib 
far if ii ii, ton much wL|| b- driven iff, bringing thft vaemam 
icttf low b-r X Ray purpow Kh.>r- liIl| an ncciidcnt r«i thr. ^i-rt 
hniijwn, (,«ui the lube awny fur jl c*i.-vk or i^u. and a Lier that time 
tile gas wiLL probably Isave tneen rq-uLKSorl»eJ T5*- may 

be raised Uk rutuiing the ndx; until the iinmlf l^rmnPi red. (hen 
resting n finf □ few minute*, then running Again msttL the anode 
rtilildnih If. tliLH lh rcjwmtL 1 a ft‘v,' time* and lit* ud.-.- allowed Eu 
rest fnr an Imur nr io^rr, ki is usually high nuiLigh v>r aSL jjurjtfitf* 

A brieC exp^tiirtkm will mnfcc I ho adjusting npimnaus clenT 
Kkciru ii y travel* by the easiest nxirfe: it will r therefore 

go through the tube if the vacuum is not too high., Lmi if it is, no 
high r it will travel by the vvOfSf A. Thi- sends through 

Uv> chemical bulb, No Ifl, Uhfttttirtg Tht* cnnlmuea till t he 
vacuum towered to il ^unt where the current. resume* it* jjslhh- 
nw I hrough tlie Cube. 

The ftlEetrodm uf the spark gap tart easily lm atwerewed Hy 
the iiiijrrrs Hir pti-tr*-, and may Ew pftlahftd by rubbing on a piece 
id -atid or emery jiipere A little Lightening once in ji while will 
improve the ETinnmt; of the end. An extra pair 4 eSecUivlti a* 
Pirnishoi! with each oil jmil will. I« luund .nuIBciefU fijf rhombs 

*4 continuums wwh. 

When nmnmn the tutu: nr etecimdc-.. tlw iorl5 carrying the 
■•urn'i ',1 m,u«t md touch the wondwwk near the secondary p> 3 ■:t- 
Tlw cords should be ;le L*a*E one inth or mere aivay frtnu tin? w*.- ■■ I 
wort Li' ihey nee ]lk.k«|v kmnuil lIhh may lie '-viili 

en5e. 

Miljiampert: metef. 

f J lnLE the tndluimpftffrmtter on some i-niiveistcnl support If 
the iitetruTTienl c* nn the Inp of Hie eoit, it Ehuuhl Ic jjlsuxd on 
jl thick lucre nf felt or a. niDgCiilne sn as to nioo U from tift wlkm'I- 


tvurk. CmiiKrt by meim^ uf a shaft L-unl with mm i«jl« aoil 
with urc Liindin|{ pot Ir'rom Site ulhi-r Lain.ling (Kiiit on the mettr 
mu a L-Lifd |ij tlie vjLcuum clrethHies, or wire No 22. in I he X-Ray 
tube. 

When U'ing t he thermn-fariulk. nin Ihfr wstdl to oir- of 
the thenne-fintdi; binding rmd lormevl (■» the other binding 

l <-•! jl-; u-uikl Tt> Lhc seund meter post, attach the cond running to 
ciLlu-r the inmp or -]Hn]pu. On i1li b tlarfmofaroilie. use cjilIh ’hi: 
high reale or tltf meter rmiy lie injured 

Thermo-Faradic Effccis. 

] il starting, see that the swilch pins are in hnflt* mnrktxj 
Tliermc-Faradic, that the siraTk gap u dowil ancL tlinl the square 
ConniH-iur ss oil pirtt tnnrltwl Wfink nr Mt*ilLum. nri untlny o ■ whether 
abiliJ or strong l-li mm!» zltv desired 

f ci starting, always oyien the ^[-.a rk ga|i slowly, uml in -=.1 upping 
always close before removing the elecinVle fruan the 1 'iutienL. 

Thumuidiiy Wet apiollffs. rrt- oilier elptlftKlen. JllMjItt-d ht ;iLt ;u l iri| 
tti the theimo-frcrLiiJi.- bin iin K po?H nml ripphiHl :l- mu-, be dr-r-ifod 
1 1 * the patient. Two currertl^ of markedly dsHcrent char after may 
be uljinined and changed at will by moons of the spark Rip nr 
ttffutaiing vim. li ihy tall i-ufram ^ v-ith an ex^JinflEy 

-■ 1 1>lE i11 spark gmp ini ierk-hinji fp im mere liolhLitg -mlil thr niTTEiii 
l#eom« painfut t^llse pulb'iit. and pror*riy grad waled, uoftlectHcal 
sensation wiiL in: fell. A sciisaltun 01 heal will be pr^xluted 
under and m a considerable Gbunrc Irens the sjwngei. igws of 
whuh pencmNy beemtm hotter than ilw either. If t*w much 
f.park RiHi-i Hind c urrent arc nicd this heal will seon become Liriliear- 
ablc. If it h dehtrevJ, the oirreni may be tent to she paikisi by 
mejiris r.f ilw? incandescent lamp, atsiL ;t ^[Hsiijp. for kt.s return 

By thii. nuiiim, ilk.-lilp,mem nf tlie lamp ii itv *cr.e* with the patkt!, 
nud will glnw iu a ^rcaler or le?is talent accord my, to the current 
received ft is not dlAkruft to l>ear. tor a short time r a current uf 
sutlksent strength to bring the lamp ic> full bltELutlW)' Wiih c I ■£« 
W|kwk-If!ifi ugtn. eLu_- current will i- >!rong. and -mie ^--ark-c will 
notieytl oq applying or removing the -.itonge.-:. Tht^c spHrksf 
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I ir-. r , IIj«L> ,< ic .H 

Tnrjyirnrtu -II 

Tjh inip l*i.ii , lwinif I'llmiiHLr*. Eu 

Tiwih ,, . iiflii>c l[;i!wll uml Kn^i’P 3 i*i 
1 'j^iir -I niimu AHiiraiui . _ 1 ft 

T ■n^iii j lypf'fhir __ 4 j' 

Ti.imnr Hhicl n.«lr« 5 J«I !■' 41 ; 

Tmiiiiil tJrffcffir. E LliiL . _ __ 15 

T<infill tL l kfLri-lc + Tluufiil* l!r 

r ih*!l Kuc'i 11 -ii-j ..rib i, 1 




Fo re word 


1 ' X |bmrnEi|ig: llm r lliv mJiTmi Mi hut .W^w-il 

we wi%h so Mil s| H/dn.! jUsnijm |£Hl tt nwiiy nfUdillnr^ nihF cli 

■ tliql hfivt bc«k mmj c TWit «talu|f tii^vr«Gclf -4 ftmiiCT iwi^i 
Le H-rii t f til I lihr >.E at* ^irin. ;nnl r^iMlcr^ uli^sli f r*lfl funnrr 

iEtu^ Fuliun^p [irkri a?*! iS^riiiiinn. 

\\k bwlirtc Elial ^ir ELu^iTmEijI 41 imMIi ll;i% \*ti\ liilpjely due In the 
ri^-jd pialidd ftid wrjukipied at ihq- nciiwi nji in ilair rnum.iifflrtu^ 
*n^ eqiid|Ftnrnl, fait AellLi^ prices i{u^iatitn:d sknpt«fiU. an adequate 
Serrirf lM tht vvrr |ri ^n1 i^ ire |ci “[iklV t^unTC," 

. . j AlWAVi \\*t a -eJQrMf II nh m il it i ! l& vmtw 

iimt* w Order ^, . 1 . ■. mvi . ->h- it t.n w.v ^niy 

Avoid inctudpnK ii in Hit ^^rf<DEijj -ii j-aur I- iLcr l‘ - ha-ietv. ihc 
GMTt€l filling isJT yfiur ftrdi^r. l r « caUlijFg jiiiiuWrs. ^nrj i\-ri1e julftiatly„ 
ajad whfl! by Itlc^hiEih tiw CWf 1 m tlsL-y rlriigtiiiip in 

it* tln-Ttt;, whj( If iJrnr-iY!, .iisil VOU fJtgicU-c in lik |tht*f^i?c P* 

well. 


>la[t ele.irly wild her yi igr niq<rhiiic i- Lo k ^>r[akil JjII the I Jiff it 
or AJlcrn*lliUT Tiirrm- It tm l> C, ^ivr A r oliagc; if m- Abtmilhj', 

KIVE VuStage ati4 Cydt. (HiIjiii Hm mfrJtlttJhon fr^sjll II adialdc 
siiuicti pre frmhls- fsn-.ni vmii- rJctiric jw-itat t iriarihii 

Wlien iinkF diirs i^ie givr shpfijiiipg iipiraptkHH w will «t»J 
the rTH3-.E «J:retl tnult .-\rlidr* of ligliE weighs ivill 5nr M-lit hk I'nrc?! 
l^oal In r3;J»dLlT >.1divpty wlierripr ]-! idlil^. 


Damafr to Gauds in Transit ”Z, 

t-TLci'»Eir4 fur by the P^pfP* feriiilst carrkr. h^ciiE or Vow OfEce, ami 
we fiitiPH. W lirhS te^Pinsthlf fw ln ti.kiagr .lnriiifi inmuL m-«S if dsiin 
1 rM3 E'l Im.- iikiE fnir dHIHliji:-*! IHilitT Hi IhUlltntlotrlv llui |Pfri|H i 

ebini Hlay Iwr fijtrnd 


ReLunt oi gLM3*h by J^arcit |ioji dumld Ji*W3.yi tc ill^HPftl -wi llk 
iliipper 11 pratficlnl in preef*. are lust. 

A* mlhui a- il 1% fiPinid ihnl l: ■ - n I - a;^ rna.ivn| in :i rlani^pd *:^IHli 
ti'Oii I he (JUTier-s ^U'lPuhK it unce In 2 nodfied mid ti.ivr ilir dam 

Agied [JdhtIf ihsfieeled. 

lit CdpnplyLTxg with lilii n,ibr plaorf Hi t r4f^|n.n% lulily Cfilird) 
Ib'ith I hr (i^tsjghCE ill ease tlaun ii refused. 
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ii c mschrk it annwaw 


ACCESSOR EE£ AND SUPPUF3 




_ An. ilcInCfi in uub ai^uFjm- ihii may itcwkji 

t JWtf tYltttUll M uhna -: .ruB .. - fmrtt it Hr lifimeni 

iniiki iwniml Ami |piufnrf uvr, iJuc n. funky uwKcnwJ, siiiwrfcvi inm» 
b»iniri. "r cnrftfM wejfffciimnriwiij wilt tic fcjwircd or iq?1.iCEil at out 
and nlir csjx-nw.'. pruYidr-d mwIi appoTOlu* h ddiwrd : f»4 
Hj uuf fai'Eurv, 

Vm i-jLiir^ or fcplKCfncirii duTitiR the he*i twelve (li.) iiuemiIIu, 

hc Will djiiige mily .1 filial cn l Ha W.r. nmj nf1« i\tu ittnuJ mil 
-h' An: III id H'lit JLlcntiiih ale (u Ik! lu|M -;:i v, Ihitn imnircd, w;Hi ||ik 
uriili-i jricficik;' I Uni . for ovcrlutlli HR "I-MitT apfmmllta will 

always mnniu n% nw nrEu.il n-M a* jpmjilfc, We do IWt itniiuUm a 
repair ilrfattinctii for [mull Uu-e dqak-thbcni b entirely fur yntu 
»+rvtce 


We v ill ■!■ -I a- urm any Ihliiliiy frir wink <Ui« hv >-IIiri willlMIt 
uuf cfiEUciu in * rising, m«r for flefceii frinh iffi|Hn[ief storage. 

We will nnc n^iiHie ahy liahiJitv fur breakage i>i gb^wait, btrlp>, 
or X-ray jilatri, Nrir f**l ifrleHSMiaEIUII .A rubber jjfrOfK X-ray film* m 
ahy |tcnsliu1.1. jpfrN.h Wc raifc htll lllr tol ILUtcriih ntrtJiiiuiLik. 

kVary cncncrtcrs, itlcEcr*, alul hMriur* nr.fl itunuluEuMd by SI *t 
• I* 1 i*4 catty "am gnarrcntire, kill -nre li.uk^l up fciy the Rgaimrii^e af 
I hr makers 


Return of Merchandise 


C'ttckIi i iifcir fiw nHum of Ri>ri|i nt- 
iJlmtiI in emir nr iitt aecuunl "t 


4Si-AtKf:ulUjt nn rnrri|i4 lim Iwfuilr a H-ritai- fac*i* nf (SeI^Ih:, and 
i- a problem Aitl Wills m HdsliQH. In jiaitkr hut culDiiHmi, and fcn 
■ ■iiikKc'- >ve hove fllkjHpsl the (hUrjuiuji -iJij fccl JLisit HKll rfluniA 
Xc* iiiHM-lmndiir will he rdurivihlc for ertitli a her lioviikR been in 
eiiiHritief'- ih^^siwpii lsfte*-n (1J) *h\« nf iiM^re, 

Ni* |LifrchaJidL"e will l^r rcLailuble fr-i credit 11^1 wiiltcri 

mjuc -i uf )iurda«r r a ml Iheti enty wiih cmr anr-rnr. 

All merdywulme llltivt Ik fclnrqir.l prepaid 

NV linereJiathSiKe will Ik i«qi 4 nl \ rriumrd In wlabik twidi 1 

IlDII. 


All iiiciclLarAi^r rfliiTiKil r whether fnr icpaiM m f^r credit, mu it 
In 1 ijiefully parked, anil nil ^hrK ever n ^.l»l raloatkin i;irKjti| Iw 
tn-urerL 

Cahinet- hf r^mbkl rdumcil fiir repairs aT BFVFr3nHlBi3K rhrrald 

Ik nlripped uf ail nvr^^tTre*, iiail^a «Ud:h a^cttori-ci aic iber tn be 

Ruin' Dver. 1. 4 .-.UH? flcvrikMineit oJwdm mclll dn«^CT OF fudher dfuiiap* 
tn ynuf e^uir*nMil hi ’■Hlpfnnif, cannrit lw ti^lcl rr^|-HHi'itil* fui- 

luraka^r si. daninj^*. rhie hi iin[itfi|Kr iMi-'kirisj. 


Ami to. InH vtiy mip «rhiiil n« , ei 11 ieki?i, m-r rr f«il to pbre y^ur 
Mnr and stfd'rrJ.f m irwd an ike iar jnitd when thippliijf eo u? 






{ 


lliv«7 k 'aii*iT i llar^k- ___ S 

1 Ei^vi- I Jlirrri liniTsi 4'* -I 

I ll'IftllFTU*iill i 'Lutir _ 

t Enr.inluMiE i. 4 rli«*i_ *' 

High i'jrfili ______ ii 

tli^K Kn-rpaei>c>' L'mhkici I Aulfr- 
' 11 n. 1 1 r ■ h-H ?! | n m-, |i . I I 

M»aU E'mfwnef 1 Kbramik*, K-.n 

‘h'dcnuvn _ 11 

a ri_ |. I rrwjpi. nc j |- Ir i 1 ■ hIi % .S7Ti*i; 

Iliiti pnijLKIhj HiihUr*.- —Muril 

llicll l , ‘rH|KEDCy' AhkTI- 3' 

flikklrr fiW iflliitoir TCwdlT* ,in> 

ll.4lrll.il r.l Hill. 111.1-Iknbpl .1 i 

IEidlrml4T-(.Villli Xaul Jgpc-mluni nl 


Imlm-rH Ikimrfl >-5 

Ihfra-rnl Jjhijii \| 

lihli nil I'n-yEmcoi iliriilk i' 

tflRd | .llril HilU l-'jTHiKMfc.Tp l-'IrT- 

imlfT ---__.1'M.| if 

hhlll.li ■ .1 |li H U I' l H-ljlfc RKV lElll. 

iik* _-— _Jimi 

Inli d Ilia! Mi la. I FJcfTm- lrt__3ltriA ? 

Eri|. rriK|lr ||n- IL.-_ ... Z> 

liilr.i-i rit k n( I- Inld-.Hlr ,11 

liiltffi-iuHL Kkrci' ill II 

ladi■ nj|iii■ i 1 .ip. TiyMjjfjmH-_ jy 

ImUHJlr'rinr Flmiirttm . __ 23 

-iii Friiu Klrflriwlr- 21 


K 

Isnhe* fur Tum* CiiHiiie! . .. lb 

Krii^n, ('j||Srr> 44.FQ 

Kinini' Suriju-pl ]'1 #iihhL S' 

K'4iN>h->f l^rurnilrir Kb^iTiplt it 

KulUeWr S m U Ciir JH 

Kiwusei Ij.hi|' i- .;. ■p. -i-H-i 

L 

l.nniji, I'iV'i__ JJ 

Imw InfriLHihil _ y 


bui.gis, Tk.-1.40*1*Lit _ , M 

I#.|"|| *1 jsri .Hi 

l.inll !‘a;r ^IpTIhak J^'l I, 1 ililr. .1 .tl 

LkjiikJ Italli CMiimcim- it 


H 

Vlijjmrt. hjT__ +1 

MiilluHlE-Crii 24 

Mu.-n rri.^.iiii ( i ■!. _ r J 

WrmHj Ontlr II I l'!lrrlmU‘* , , '’ y. 

MrtU I !■ Ie klmi,Hk . .. 7 

^hifi KlfYtmTii » .«*anrctiir _ _ n 

r.kilfppSr. iw 

Mull Sfwiiur E li • rri>Hl< i 

Urih CnJti J 

Vteiim ■ ■, ■ ...—a? 
Milll' T-.nim' tikiHink . 14- 

XI iUii-.ilNiEpiikU .1. riMEnhlinn 
FJci'IPihS* Ip 

HtirklKlPcrr Mrh-n _ & 

Mi mi l-M.r Ulriir.Jr. i-A. 

ilfjnw-F^iebcf V-Lehi Ji 

Mc<mr iW- 

MlllEI|ili‘ 1 ipnf I Willr.fnt in 

Miihi|itr Sri.i-. S|uiL li.ir M 

Miiv t TtK^nu l>U . ii 


H 


-N-iii ljcUm. Ii ■' ihLnuiL iih 1-Ir, - 

irodtt ' _ 42 

Ni*il ELIrdffrb 37 

^ waJ r’t^i.'JuiH _ $2 

hlrl nlrrrr td 

llfrkkf Uph^tiiv . Ji 

XrwUrpi. 4kftlr.iak _Ji.. 

•V'.ii-ia ir:|rr* 11 Hi I l r F N >| VI ^ n C 5f 

KtfCTridlri . tl 

S..ir*.i-ri! t ti-M-ii Ni . .II. |.‘ 

o 

I Jp'iU ft Coir. I^i'inlk ItuMrt* _ - St 

Oil f> r k- liliihp- TnniEL.riPi r*-..^ i> 

0*oS1* E.nirT^jr.r n_a__ 4' 
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ta. r, nsriii'K miwxw im- 


-MTKS-sfWM'y \xr* srm.n-s 


l><ui!>iHh; Ilium ■i»t.p r . 4 i%-Jj 

lk A ,iHH.r,. |.iri|* ILnl'■ to.45 

I Yranflfnruii'r __ 4H 

Eiathrrmv Ikll Elcrtn-lr _ Jti 

EiullirfIViy l linlji - _ r ft 

iJullbrmy i l«m|! TDrc'iinKlf « 

! I nil- I.r... * I l‘i 

[>t»ibmny Ibml Jilrti 1 ^Lr* 1.1 

I I alhrrmh I'jfltt ...... _ ft 

|Ji*|liri-l’hY Tlirf hi. lfHr Prr V*- J4-1IM2 

i^laiiir^. >! 

I HUnr. n fc-Ire Erie iUj. ||! al uin 1 fri • 

Inxfit „_ IS 

THalihuTmi Kk-rtrofln. 12 

liet^^lHri-cnj .VI 

EV-ase TwrlJihili* 'Hpnr.Mfcrii_ 1? 


F. 

Vj*r 1 - lrHin.lr,. I jfin Jljl 

Par Hmr'"lr, Vw, II 

Etfcf ,^p»rti|Tim - —_ ' 12 

Far Vi'.ldftnlk*__ i’ll 

Klulk H.llk-l-lUr___ 9 

FJtfElWk. Ail'ItMgrtir Hra-hnp 3 J- 

F'-lrtinxlif CSiL 1 *_ U 

k Irf i n p-l. i ll.xil.L Fail . 1 JJV 

FlIfCTrLBl^ E !<U<ir H iii ki 4J-H 

Mkrl n-lr. F : lhiA __......_ ±4 

I'Ite Ihi r Irt. HijIi hr* rpm”'. 57 1^ ir 

F'JkCiri-Irk, Inn nul _41V.' 1 

ftUr+HtiSrv Hciih__ 6 *? 

F.ttririiJf. Xnd -__ 17 

.Si^njic- __...... 5 

l-'MfW la , 1 ‘rf.wiaij.' 2 /- 2 K-iVA 

FJti.-Lrr-. 1 d 

Klf r( rink’. T-iiwit. Thu€HrLi. 17 

KVc-mrli ., I Paw _ ij: 

EfectroJw, H*M , U 

I-: -1 r. r&atf Stfcfviqil b In 17 

IVlVtiid_b-fi 

p"L .-i r« - li, h, Viti UcTii 3 " It - H' 

KkdtMjirir Sail .V- 

Fmkcrn unit hlrrlro.li, fl .i|pmjn .'ll 
Fnilit-rniatip Qtdiri>|.-. Catfe-Jt if 

FmM^ I? 

Ivr hi. *hi ,mi Tiifr f i<|H iirr f *2 


I'i. tin Mai FiSi#r 

1>l 

Kit t iif’. 1 iBliiiik 

_ II 

Bm \Ciuiui . 

4ft 


F 


I ill- ■ lift fcOi.huUM- _ f\L 

10» ?« r-!*■!<fciHa|4n _ JJ 

Fiwbc r Itaifr Klfflr»4# ^ - tS 

tta&fr ftieuwlJ H 

Fi-il, l^ialbfrntr -_ |£| 

FlH* S^iUK. fc li i. I Ti i-i i -ipiilLl ill m 1,1 
Fiilfttnibw Elfd-tvilrt U-w 

F'uIjiLirDcL^i Flrd rinFi. Eib litdr _ 44 

lulyurau'41 W-lt* 44 

I iHi-^ Mi li p S"i irfr i lh in Jr 


0 

■ . j! i Jtik* \,LnU,- I L4.il H Jfl 

llaliiiiiH Mbf ___«. .Vt 

f-ahaiiK Kyr i «!• -!i 

rittmluk*. fifra-riii l . : ' 

■Wndritor, <JjhIh ______ 4J 

1 .U*p Spcmta __ . . ._ 2t 

I i^m \ vimm ( nr > *•'- 

Lib.ii- V Miinn Ibnilh 4- 

'. ic,i‘‘. l<ir ai».l E'ninj. Vi 

Si. %\ %..n- F-ail l@ 


H 

IbM tHJMbfflty EJta*.fr ll 

IEmikUt, L'jintrry .___ Vi| 

Ifnrp4lr, lnlcrmptcr _ 2S- 

JliMb. SbcHli t^H.r .AM1M2 

ir^nillr, t'lrtfclFMj 1ft 

ir&m(li'«. .1 *ir■• >m■.^1 Im 

f Eaiulk-i, Umh piTillif iu-j 
I rihttillr 1. SLiiliwHnl.il .11 

Itimll. p Tiialmnil JI-4S 

ir^Lrj.r TsmrP r . 

ir,J-|l-i,.l J lilP F.kUMHmhm _ 


All |.rii I- I IF hj^Elrol F : . n. ft. k'hira;;.- Tfic fill nr- 

I tU VS m -lii. .-_M.it hil -hiI I I _-!■*! .,E V a, lny, i i-. jms-iMr 

:■! dfciln l li itii an ! -"ill « ilti I he i| 1 n'Hy nf ilk ninH'rnll 

mil lii^h ffnwle wrtHnnftn»iJiip hwi j ml theii ondrudloiL 

Aft liftii-rr fnr Jtfj ,lr I'J U-r,‘‘ 'Wl f CJlIlW tlTf'j JJ.lplljTj. 

IMHFjr JV i'kftk, 

f?4r^ IriprrrfcF'um hilfiity for gti&tfM iiiiffrrf it 
On? friffi itrf jtuhftrf m fheu.j,? Mtffrf 

™ _ l^rlatl jutrn-ha-i f • luvfinu ,rv - -mIjIi Jm-.I crcdbt with iti 

I i } HIH |h ., ,| ( ! iiLirn !ln ! I! U :■ ! •! f -hr) ' . 

■-iJtrrtl ncl siml rlu# in ilhfiv iby- 

l~hit pimmI- hn- 1.1 - - !Mi>lil frtL trie- ikri-m;'il fin i tm nl pibn. Wr shall 
b- i;|ji| |n p| iulf i| ih/I jilii iei^ In Tf hul^E |iciviin* l hihI a-.k t-fei.il tun vvrilc 
W Sf inr^rTM^il, 

JLJ | VVr ! EICL. I • nmril - ||UE |4ir- 

i\ L ll sit counts rlu-ci» II .I|f|ir ,■£ thf Hi'-. ry u 1 
|Jyil»4; sJlisFarliiTy rffcittm 1|ic hktMc «jf ihu lidtlk 
acoouiU.ur wilK LTim^jii I’ll 111 mills vihuli h ;svr Enui^!rlr-| iumtgr 

Eiumih^^. i? iiMully ^alReicni, 


NOTICE! 

l l Uii.Hrru 1 i..!r(j: trr 1 - in r Mnditop aj r d’l'i’iTi'b,. in rifW* «/ fiiil- 

fiflaj ipn/Nni’iru-irr-r. -j-jih/ /Yr L - ..untJj WIp Pjidj rfijFrr eh 

af^ufawiM-. //ftttmTL'rr, TivVi-'N v zif i^rJiv i\r r-Vi-KYif* (ftr r rry Mi"/! 1 
IHflrfrfti'trt tthttiyt I 1 -. r-iiTT l vkil l ‘i , .j' /Vl-ft • rii.'lYi/ Lift- _M.f'/iVJ i'i,' .KtririM- 
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It G. HStTHKK ii n>ll PAW, hiri 


The Fischer FleitibSe Mcah 
Elsdrodei 

Tlk: iihnl fkrxililc sun] (OiWCTlKffll 
AU.'MI.IAIr efcrrlriKte ever nLt- 
lijfclcxL 

Fit* anv |qn nf the 1.-nfy Ike a 

glove, rrgardkss nE *hapc ftr eoftfour, 

C^ipld E*f 4 *rri c% rif llaL Jinks 
of Gemma <iKff P dtcv an* 
pratfinill# iiMli^tnKrilile, ■ :> -> ly -irr 
feli^oil. aiiiS fftftn an j1dh» 1 ftrillilSLial 
flat surface s> i hr apflh d l«i the diisi 


-■I i: 

y idif* 
fbi r." *l 4 c 
J5 # %i4e 
&?j ir *.1, 


Cr-Lr 

VrU't 

S’al'Eii.O 

Prt 1 ii 1 , ,-«l iiirU.. SIPJEI 

Ve/M 1 

My 

-5lUWor 

* * “ .-Kl 

_>,i dre 

w * 1 ,(A 


4 WUJ ht Lilt Ui Ali k' kllEkllH ri-HT* Shw w.ilnfik, 

to twiliT. A misifu; di-qrpr >4 IV ^ • •> In- aihlrtl fn-t 

Irfiadl* llr:il-.T III alii III i I 



SirlKHi d Rrvl n dri, 

l^jsl Sue 

tsj L-IlL i, 



Fischer Improved Diathermy Ptsle 




No *ft 

OmvH:nsft1l. al«aV? ready, 

Xu. 

$'?*> ]n lianity Cnllfipdble 10 i^r. ^iltc 

906 16 ox, *|‘jllic jar. 


'437 10 oi refill Imp f-ar H in uax carton. 


Kl-. 


I'imIc I'rice 

. niaitrfl 

j ufHv i.iyi 

J Vstvfj . l W 


accessories and supplies 
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AibjiUrTt, 0*4 T«r- 
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XilkliHtt -- 

A.i||iTiulilr Miiih l-'rcf] ii lii rjr 

hi ii i ■ 11 ■ ' 
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hi 

5£i 

-AM* 
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,Au1i klM utmatii-ii 3 [, 

Au1'^i*nknpfltirwi I 1 *! . _ 


lUx*. 5 zm>I 


iLn i!.i:r, F.Uili, 

lUlL Sj^liiIuim Wirt— 


Jft “if-J Jl 
54 
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1* 
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fcK 1-4 
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V 
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IWrfc HLli li^iiIlIsiiu %'i’fili 

PHI FiefcryJr_ 7.2b 

llrll Utik LJi ■,::nwJr_ 

Itaural Cufilf__,_ 


_ J 

l__vs 

lii-k-rrruii IIc-iin ierhi^iil i Laiik__ H 

PlwMi r I'litkU' jIiiiii Klrcfcn>k 4l 

|d«“-k. Tin HI 

l-liriLif, IOwiIlT _ fij 

|LhiLi ,6?4d 


Ih.ill.v HrV.Ikti 
It-llV. Sucliim _ 

Slrm-r Sti .|.;|| 


W 
AJt*i 
Si 


I lllll" I MM ‘fill I ajH'llfcil,- 1 -,l|| I" l^li 

llnmcFP, In ft j Itcd ■ 


1.jtl H rlB IIjII FJn,iri^1r 


i'sirlum E km-rrfhnil !.li<*nnlr+ . 

< Hi^ikn. TliirtliJ'*rtilac Ati- 


CmIcm .- — 

i xtaplh.-rk Kkctniili 

l anlrpr S ikxiLk 
I 'ynlLJ k 11 j||>‘ I- 

1 _ Lia1>ri- Kniv-■* 


- w 

. is 

17 

k\ 

W-Xt 


L’aalrij TrjuiTnrmcr - 

OtiLv VU-TflUMfia 

Dn i"nl Tjnr*«Hk ,--—ffi-JI 2! 

i tiuiii l^ik Auii^n mt. ns jsi.-ii , J M 

itiilinum Vaginal 30 

CIaiiiev I 'iriili-rpinj .-A-H 

I. t*.nr - 1-lrril-rHr. I Pi*L!k ™iJ_. — S 


O iiLdi <ii Elrt±jm4e, UilhPiTtN 

l'-<aHuLini .-ii Xi-. *l|-. Nh»«mtI 

t'l ■iSIlUlinik Jk»-nllr, Reck_ ™ 

S '■ ri'lr ll*i I, Ijryikti jaP___ 

t'l-jiLknin'Ff, Mali.; AttetfPf 

f'l.iir. |V:.lliiih-!ii --— — 

C'WfbT i *II IWilliin EliiiiLi 

P'-mimli^T lOr E^j^i l Ekilh- 

Vi.rtttirflirr,. UnaJ 


1“ 

If 

15 

* 
5T 
$9 
61 
9 
$ 

i ■rfirs-f Ci. -r |jr r ^Enh ELki-tr -In ^-11 

Cwmr1i>r S'-r Kulil^-r i'v+- -*6 

i'lmN-nor fiHf >*r.1 FJwIniikft— It 

i^uiiviniFim, hi'tiiT .... ... Il-W 

i"■•illAn II iHtt II 

f^ijirr hUN l-.hnln-ki. 


iii-rliiH \wili rwl 


ifiirlm* [ J n<|jiftrnidlii Klr«1hKk 
0.4 |J Oit*Hr%lirl J 7.1.. 11 11 1. _ 

ik-nlt, Lultf^ ___■_ 

i ■ -r'l r I ‘■aSkrtP'V 

Oi-'iik H «illi F fT-ju, i:.,-- 

t"i>nl«, Siruii* Mill] _ 

l uifiL Merfi _____ 

i i“|i b i Libit EalfiWlU,.. 

I'ltfW, kli'-U r h'.xhlilll 


iZirnnl I ' I - -r^r r ■! .1 KlnlnH^ 

CViFtnn ' 


lililil' ill, Aaibf-I i ill'll III j 1 - • 11 • 

Cal-drfl^ S[vriil [ik Viltuia_ 


IB 

ii 

h 

17 

ii 

ji 

7 

U, 


IK 

bS 


[hrVrlhu liultlw _ 

rVVin»i’ip Cfllwirfinr 


_ 62 

__ 6^ 


r- 


if 
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M rKSSUfclES AND sum.u.s 


Cuff or Belt Method Dutihcnn> Application, 


J iiew? jse ■■[. ip* ill i irtfimin .Sdlier Alealh, 
3 illdlc* wide iuviS ittmii M do M inctu- 
Certkjr V(f> omvcjMenC 3.1U C huiiijy. :iin| 
firtdc Ikafil will W fmiinl Ijinli ijai 
lUiitUfr- sun iiKludnL 


Cncle l J nrc 

-#4*WK 4* 

5X0 
5JO 

!KiM(T*KH i ‘ ?,t? 
_«L1A 


Na, 

$00 CmT 433>tl t 'In imji- 

id Mfih Cuff mA Oimp~rxUi\ _, 

XG Mfib Cuff ami Cl j nip—A"* 20* 

PUA Wetli Cuff and Cluu|e-J**Zr... 

’a)] Mt-»h fteti and tlruBp, 3*36 rm-ht*,, 

"JflS ilc-h I Mi ,tih 1 l‘f.nrip t Ax M incfl*- 




Sponge Pad Electrode 

t-RJT fall ]i»i3 in jmjF Iray nr Jan nf 
-ill waller, ;l1i >1 Vtrtit |hHiml Wall nut 
euiiipSani of hnr *fmi« wlitn placing 
kind or foot (kmn far <ptmic£ 
pio, Code Price 

«tf. ... AVMer $*2S 


M«h Electrodes With Sponge Rubber Pads 


Thd SjHrtk.Cf ^nMirr may l“* 

mwdieil j.ihE alvt >1 $1 ■ Lcp-: clean, Et ii vriy 
*titL miF ewftiEHi »rfl So im> urvrm 
dHiri"arc S^ocknl in llims wrti 


No Code 

KH f^Kinyr Wr,li I- - 

Irode i'sfi!-r —.^Viu/dH 
itUl >[;■ ■ 11 j■.■ M< kh hire- 

.Vi ■(,'■■.■,- 

PH Sr. -har iki-li Kir.- - 

m ?I 3Tr ? ,L 

Emim 1 ' ‘-^“1. only 

4x414* -JJ Vidf.ip 

Jim 

P* 5 Sj^'U M-l, ■ * It, i.' il " 


Fri« 

*J+1 

4Jfl 

4S5 

46 

j5 
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M a FISCHER & COMPANY, 3 m-- 


THc Universal Diifchirmy Cbmp Electrode 



Applied 4uk| rEjnnvfil ui .m Bi&lurrt may he ij-^l vft firacli rally any 
pan ill iht Uh|j. All i»f Elir v.irinm *|Hntnr me*S i cledndr- rlcttnbcd 
page 7 air inl’TcliJihp .ilitc im IliK iluviL-e. 

NV Code Price 

l *-l UphvclMil LPiatlicrinv i'l:nii|P. wkll -Cin. ^f^nSjjE^-JTlHSi.^ SU 7$ 

! \tU tilt l "nU«r%Jil Dbiiicrnty Clamp EJectr-ndc J.VIcLtOfl 

Meljil Connector For Mesh ELfrClrodw 

A >iui| 4 e decree rn fn iln: >hi. t,W I'kM-her 

pLa|Iierniy t/Vnd*. Male nf spring hrn-v, 
licrivlly lueiicl-jilaEnl ■L.’iaril fin ltl nri■ ■ B rnme 
ivlien ullrCe -nil jjj>i‘il in tiLee. The enii- 

lacf is rl.it, Iiut slu-e .i fc -scleral small steih 
jiftiiTwIiiijr far «fi^a||ifij{ Slic- -urJiwc i he 

• ln-'TiJili; i h i prevent ^liiifunK. tin the limb* 
|l«l* sluniM lie held Hi phe t w ill* licit 

N r u. KlusliL' Bbdi1i{|; llie IirH.lv, wish 
a ^iiiWlrag- 

C^kIc Price 

____._*_..._Sirir4H $0 10 



X.p. 

S^l 


Jlela! CoutdAf 


Fbcher Multiple Cord CoriFseciar 


I’Aft! ftlwiL Uo. thlre nr rken futrf ftjhJ ttrililcfflioH* .ife dc*irabfc 
from mpe terramil. 

The ’inn 11 Llbtl tip i-> Id-LcriCil into 1 hr 
proper biikliug put jwi jhht nun-lime, 
and may carry a* many cwda frnin 

IS 4 * tfc4ra(. 


tf.i !»s 

tfo 

B65 Mnllijilf CfHimctnr ^ Witt. 
Hhfr MulSijiIr J-Wi+C 


Code Prie* 
t .SchU || .50 


. .VuMs 


l.no 


H. G, Fischer & Co. Inc. 
Order Form 

Iei urcJcrinj: please tie sure lo nperiFy mimes and catalogue 
numbers of o-rlkle-i WAjKed, olw size*, etc., and use code 
number if mthr is lelofttnphcd. 

Ordered b y_ 

Address__« 


City 


Stale 


(In placing fin:! order it is generally best to scud 
with order or hnvr LjfKids come C O. D J 


Abo Send the followm^ blernlure:: 


(C) Jeff Behary 2019 


10 










































ACCKSSOKtIS ANI* SUm.IKS 





Sandboy? 



H«l fflO 

Made tif WMyj limn f^iShi. The ruJ r -or wind |H,i.kn :n c ilbc 
nan* n*c jEid rtamtlt-?. of ttur IfFiEih -iif i lie vfImpI?, hih| ast 

ahiut ]ihli failed with trim?. Thin jwrei Lhc nwinlty very Seville :mh 9 
ailflfftHhkr 

VVItpp like U.il; ^ jibdnl tfVif the JdtKtll llM: il-31 luhd Oflly bcit* 4fcn 
tine th-cLioilc iIil mi-■ ifl-iL- li^;i^ d'Mttii ai ihc »id-- Tin- !■ 1 [mT- 

are iisjik t« lian^ arerthc of I he Inalmeinl SnMf or on, 

No. Code FVk* 

£30 5 " iviilie Inr S 5 + Jrtflff.__ ■ ■_ m- .... Nf/trrr $ 1 .® 

SSI 5“ wide bij 25~ tdltt— - 5i*iia^ 2 00 

SSU 5- wi ilc In J6- tautf . Winn, 2 JO 

S* wide try -15“ *»»[; S9H*ti 1 '•'■ 

S&* 5" uhk In 1 *i?" Iwia - —^- Srut^f J.M’i 

EWllC 

tiati|^!ih-iilf Kin die BsUMllfT i % llic ctllijr 
I:ii-kv. is. kiit'EliijiL os' hiudiikjf IhnLheiiiiy 
r^wlc-^ Co dhc liM*, which will |*?r 
Biiil I he patkn! Ilk UMjft V H raeo^iy ft )r 
|]k mL* 1 ni fumfiirt uislk«Htt l hfi dcr- 
Em< h’ nil i fiiiij- 

Nn. f J Vkc 

m r whLlIl ■ „£!*.«* Yah! $ 0 ..Vi 

S*. r w idth_-Paniw - JO N<L«» 


Liquid ISfllli ConncclDr 



[S*i <‘JifI’vilii; ihi- Srbtipjiim nr tHUllhrrm' TbrniU- [-• wafer tn 
ir+ivr. for l caikliis iJic limt*. llullkieruir hv> L1;lL >h I Lie fluid. and AUc 
hiiinpi-ihi-i ii made 1 Fn Kimhiip* ft &*t. 

^ Cndc Wfc 

hlff UiillirJ fla ill GunlcL-hii... . ....... _ .Gltm n $0.70 
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ACCESSORIES AXEJ SI PPI.II’S 


ii. o Fischer & cosipaxy, i Wl 


I 


New FbpEf'Rfcck*t£ DiMHermy Foil 

All exlfraudy rlr^alik CuliLiiiL iiijJpti.il oiagttkl inj; of ,i >»f| liu-. 
laltii- :lI1i.v iiii|ic4 j ’--miI im i-ii^i. I lih HMy hn inm nsth I he limKrrf hft 
CUI wills ID Urt.f neec r H tiiiiij m- 3nt\ u'ltfi'iinlfil after 

tiMiiumh V«m have n^itranco oi e^raei wiUi m> hut *[niIjs 

AImI n BCrt Electrode it ilvCcE fur ifarh new »|.i(4inlkiil] The tint Ip 
iH^piUvble-. The- materia! w ilF foM «ut m\ pirn ti% ji conform* anv 
imSjfttlfrrilk^ uf t_ht uirfoce. Miiy In- htlrl in lilact ^illi cbulkr L.nid- 
1 lvii Nm. ^5-T. tw Litj^c i hunb«t- When ikr Iillut in n<cil 
IhijIi «Irt-rrmlr arnl haiMtofSc arc 4h«C13iTf|«! afl«-i tJi7/ilii3riil, 1‘lcjii. -.lii- 
i lAry. flexible, arlnf.i;ih|i- ;unl yei Inw in eiinE, Kverynne iv!hi lm> irki! 
il hi*. t.uin! Ii.kT Umle. 

No, Code Price 

S^miTt fiMrt-— : ; >.Zhnsk £G.H3 


Sheet Bloch Tiw 


4= 


4 


Shm Block T'tn, ifisnlc ifweulfr fir&ililr fnr u*e 
ai i-:13urn l h KkrTmlc^, Ii indu- tiiih r 

Thb- ?s 5J iLiicttiiFi^j entirely m*w in frlren dcctANji 
RHterial. ennipf,.»fd n-f a center of wry jti-%ihte allay lvaEh u ‘hen qif 

ehi p-idi p-iik EknrQlhenpmtLd wdl raripr^e ini c iim fac-L thii 
f ur *‘ tin* in I'U'/nJ :h Wtnitlt wi I h Lhe ?kiIt in prrfemiK Eu Ike Irj.l1 
ordinarily m[ipN«L Ii t» c»ily qtt with K^»r^ 


Nn, 


Code 

*4Q 

iMfl lliui, (1, & S. 1 Flnr^.i 

V.TJlM 


■ US thick--25 B. 4- S. tli^L 


K^’l 

iMI llitck fit It. It > i.iatifie , . 

Ai-jj/r 


.062 chica 11 FS. Jt S. Ciu*, 

AVj^JH 


Prir? 

round, sir* 

1.mil l r fh5 

Pi mm I, .fr? 

I 'OtlriJ, ,ft3 


Compoiilion Bloch Tin Roller 



A r^ItJI-hiiftl Killer ijI om |i>HE§UII ilJii- 
u-r::il an iFlllliraifil. I iiirh riillrT i* 
in n^Ml fntnic Handle h <A 
JmrdwisixL 

tfo. Code l*rice 

...—-—. —¥tx5A 


Amh-J 7T 

H,Hi1pw, llrcrp |_ H. |i. n, ^hu- 

I.. . IL-. «.^ r i, , jF lH.iL.^|,| h 

U»r. f trrtlLriii II, U Ei-A Ftaj 

r.r i-l-\ 

gy—iljdtfjinay U 


Pit#., n iLjI AvJffrp 

ttK IJ-JJ W, J 

iNif MUtt'IiuiI 
JftriUC H--II r, U L! lit 


■HA 

ILIA 


C*r#, imiam It If—L- iiiJii 

I'-t, i HIJ-V 41 ri U.i^rWrtl ..I 
K«X IsiuMMd Hi- 

AlrAwtid.il. EH led Urnii . -HI 
TdfariL 1 


I' %,. L IX- IVkfn iJu.1! U', 

In if >W>.ihM CVilWt_ **i 

Hl'Jnp. l«Mj HitH. M. IX—Ttv 

Ii- » r,| 1-t.Pilk.h^T 




Tm 

r ? ! ,' 
fc " 


Fml O. U |l r Ifc—IP. Cnr- 
M. I J- iihI -SMftcri. I^ul H 
■ I A-lmk Jr'.....)' 
I IV- Sul. A Ini 4 41 (N Jut I'- 


Tplri AM»rtl C_ M n-Stuvkd [ 9 1■- 
iM*i to ihr TnvIlMP -f ih 
tiLu Lni,i«^.. 


■ 44 


X'ln FWnr, t 1 . |, In I,iuihrr b .j ar 

3 I r . ....j. n id ik* TralMoi 

ii l-.+ trrfcfi ,n hV»ra_, Pit 

ft . 4 . I - . k 14 V Li I.Jpi Pin 

l-Fr-.trlr.il ■ >1 I JlilPrhl «p 

I.jt-.uj,,. . i tiiiiriHHi _ BH4 

WWJI. Gnmju m. IF, -rm*f T«a- 
mnw m ttaBriD.ptMrr-11 .Hrt* 1 


DeiH ri.w 


Wu-l rrpImRLi;. it' . 

vc-Hin wi4,4k a L - 

Mihtr J-'i::+1. .*-* I li.ijii.it.. 


I'lialhr f l!i |iti|. i* 
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H V. PKlILI'K i COUIWNY, Im 


ACCESSOKlIiS A Nil SUIT’I-IES 


Available Reprints on Various 
Physical Therapy Subjects 

[ Alphabetically h 

W.JLIJIT Mlf* rl.r Hrir#il W'*mi ifrfmnm** rr — *wU ~4 t-* rk. 

• k, rfipjii - raMbrfii-'-r «*■•■»'rifPl^lP mn f I - .--.jMppI ■* iJLr-r ##r«nfK 
kL-ji/ 1 1 .. - .h'...- 1 ., **•*••* «*■ -Jpi. _f ApFFfHP. Hf h4.li tmtf n*f mwfr M l*P.y 


rf'hi 'bhi'J^' p'^-p 

i Jr , ir.ll *-1 »•> »i !• •/*- *«^4 *■- .— 


..., ‘ffiga— ,_ ,...'(*1 **J i 

Prlbx Hf«if!, *«J **M l* i.iifwi'r 


Amipi-i *“> 

I —. ■ * w vi b Ik- lv,rl 


K *- 

i ■f-IibiI. *M L Jl.l T^wprii - 

IM, ft W, V. 11 I*- 

mi.- l. U »-— *1 F r 




II I h — lli«ikf mi 


B VI !■ N .tfui 


i. H'. tL, -I l» tV Tr«P- 

‘ fiAi.LML-*. hr I* J Mill 


1 Th*i w«ir — 
ra^»h. 

Api»» 

+ *£$ *£" OmpkO f-vwb ftbhM' 
l-Wif. IL_ W II. I'V» *' 

■nita *i iHubMiq If- M™ l"lri 
irw -—-—PIM 

‘Bsm&sss-. 

m«h, C HT. M 11 A»W; ll " 

epP* 

1 i|«i i —— 

L i»4 ■ ilpf h. Mil IV. - 

£.em3&@ Brav ■ 

V--T m S«il*Pl l- * r 

rn«kii4.* — ® la 

Sit 

tLilliDXII„ tkrt* A-. M- IP. ‘ r - L - 
i-1 f™J| VMp»>B*idanM 

lJ.i.M .il r< 1 ■*■! ihi 

EIm-,. I L vi M. HT-«bi>W In 

- Ni.il llmirilil .- * T 

L I * M U t - I 

cEiHf V*bP if PiiiNitofiir—— ■»* 

I rr.lmil. P II . Mi n IlMhrt** 

III Ji*iil' lniHHtM 

h«PPblhll. r II . -VI 1 1 i'hpi.ulbn 
ign M 4 hlli’^r* h. N*rj»»r 'll 


irtS** 

]HU 


r-^r. M J , U I • i lh-.W*^- *J 

iuliaaL+B_—--- 

H^ Tr ?. V. u II rt- ti,.wr-h 

HP -Ml 


li II U \T. II. IPtfPMl 

zr: iiiPieter .. - 

Srt-S 

nt--.l It-.",..! T wLi- mmk JLiT«n hi 

KVriri < —l--UVA 

|U|I, hui. SL. 11 K.an^ii+ >* 1 J llri« 

1i k*T *i,i- IH iP- Tn:»*™npJi Mhi 

Cm r*«*- - ' iMp 

Itipnrp, * 1 u I'. - L-icV" IN I■ pi* him * '•■ 

il. ri Alr.i-1 i . 11 i-.-fi IV 

ipp !, M i- i'-^i il.. L-.iv* 

Ah I Hhi In ibr hri-rwl -1 

cEp-«■***-!■- ilrti 

“SPIT; v„ *U^iSSi 

VUPM - 11 

ItiTPwlip. r 1,. M El., ihi r^iiSr, 

frfejJSpi'TtSfcr-i 

hdil IMmi* -b.— 

pl-J r^FF. I I . V| Il .-I Ct IPV. 

Vr II. ir. H P-■ r-. t v.m ... <► 

il- IPr*ll«^i *t '■■iHil -N<i‘-irf r P' 

"Srlniih Ik—i« ---»J.f 

'r. IIhtii^ h. Id I- .nJ N-. L 
WilbiBL 1 , VI fl E i |h nr 
„p TUWM* -I ik- Ill^kUF MTA 

Km .1 IHrlal ll. jt I 1 I hi VfthfT I 
if.» tipfliifr IbiiF i Lillnt V r 


trill. Hi iVihl, *t l\ [ll^Ehar 

■ U.riupt k i-r h ,i^i 
IEi-pk HniyhL VI I? pplulllt- 

i .1 lb.r.rLIir rriliH^ ilT sk 
Hunhii h 1 k.»-imjnim :■ >li^ 

|ln _■_ - .Will 

Mibrl.. r-.«P VI II. IK ;IWo»ri* 

l|l- Ir.iiK-.-i HI I I'lli.l t IiHpS Hi 
..III l i«." I ■ IH|T‘l IlH 1 9** 


7H 


New Richer Ccmneclof for Sh&el EJcotrode* 


Ah iiini'iv.ilii pci hy wnyof iih-Ehinl 
fur nwlsiiiff-rnnliri lii thf I Urn Miv 
liillic t'lptliTnJ l - i ir n»c 4 in t■ 11> -1, ■ | 1 
ilicra]^- Thi- -uinll ilpi -hradM 
■Hipiv ii piii-Nihril iJinpirj'U llii Ih i! 
mm ■>[ elic iiin:il nhic. i3ic n.^hn 

M nvrT Jii.L thr hi|n5injP 1-n.l 

rlnm|-kr-<1 nn llw top \ ppci-frrih 
kmorali Bwhcr ii maintn-iirc I nn 
the eteLlni klr. Tliifc rnnlart vi ill nn- 
tunic .JuMpil: Hr,iCnkTII. eon- 

tshet m piKitive, ami tlir ihJriiF* enn- 
m't-nim rpiirlily nude. 

No, 

-- „- ,__ 



(VhU- Pritc 

Jif-WP- W* 


^leclrodo Clunp 

E-Ucci ri»tc i Lingi tl cA x \ Ly 
CdHtnKtdr villli Jiihhhr mi14«-i 
pJfrCflBjf. 

Ns ii, Cuilr Prior 

1^- . irpmfrr 

ei ™r 

Elcclrode Clipi 

Cod# 

jlr'i^ filrscfc Tin of Mah t-itcc- 

ipii>if< Clajii|p ___ 

B52 TIk "frluwUKlc" Clip._f'ac<H4ii 





The Fiithee No-Slip 
ConUct Myltkr 

1'H.siiiveh' blntU like richer 
iJiallirrmy l>ifrl Aiw\ Ibh N& 

&& Clip rognslitr. C-nnneclwMt 
caisnuL pillt 

No. Crvde Price 

„.... Fl'lW^r S' I' ¬ 


ll 
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II IS. ri-StHEK £ OOIFANV, \\k 


ACCESSORIES AND SUW’t-IES 


Dire Diathermy Eieclttidc* 


Fjiifc ilir aiyliLJiiiin t,l |In- piaihtmi> I to KfftqiKtKj t'lmcnl bK* ai r 
■link oi «'» ■lu ll ihrrL !,u«^ lir,y. ih mi^cl ulalcd, LA-c* Sta. tdfo U*,'_ t£\ >iii. 
M 7 m«l t£* un 111c■ i■.I■ j i-> l■_!!1 1 ■ ■>ii i?ii- -amp of rulikr JlisIht Xu I,., I h k 

4|T n-- 'MIV fl lJl N'ufc. MO ilnJ fell 


if n. 

Ml 

(»fS 

WSJ 


Jl' -IlilfcHrc _ 

Jl iliinulflr - PVfc*l 

W «4lJTlN.I(T _ Vf\\df* 

3 *4mmr1«r __f^j^ijv 

r > -.lia|nl.Fr »r| i .1 ! MFT »lh. 1 r 

iEi*« ■ -ml har'Uc.-JVfl^Tfr 


Sun'll Si* I.'k. i 
Ca It Prfce 
IVJMpr SMS « 

| ^ 




A 


l-riljfct 51.(1! Diici 



■Nik CT^hIt PrisM 

tfft t slumcLf r _/dr.- JOA-i 

^ J' iliptfi^rr - _Xsntff L-lj 

■EjIQ 4‘ iJ:ift?tler __ilfdi'd L.'.i.'i 

bLl S" il.i*lll«rr CrKrrf J 3 J 

rJiifi H'jlfl'n tfanvlk, /flip- JvS 


New Fischer Diathermy C^rdi 

JhaiVrni;. t-tmli ,irc "HviLahlty jcHuti uti, ..h i ? hn) fmrrM w|Hi a i« T - 

rtr rrJ »i uK'iicq ifcry 3 IT lUliaSly i'ainM Allrl .1, ■ «.|. -rr^ ||lrf 1*1 fl IfW 

■ li** ILt 

H^ean; uor mudi IniptuMf.l |Jjd;lwjii.v Cotfd*. nmrfJ onk with pm ifutu 
T "- J *' Tli*> ji« wry H^xiMlv krpi u wtimmu. a if I CMiilrnelfJ 

P» tilT haiig KtTfct 



Mo 


N 1JM 


Sii. uoa 


Nlk IAH 

Cmk !W 

V J'jlii- SJLh’J 
(judv Prwy 

PHtfnJ 1‘jrr Jtf.4: 

Prkr 


1HU &-fIK..I curdi, hsIIi hraiv mV'cr iniakLinn._ 

Nn 

J.113 fi'fir | i,.:PJi, i*.-l3i lijjUl |Uliliff Illi'.il.lli’nl-- 

No. 

11.13 Willi MHviil lift, hu il* Flwbr-r Staki “FO l - ~LO:‘ 

“V" ■■i." ■.£ -fil^ I4 .jtI- Mill fJutfih Jr-M^r IMr 1175 

Kii Cjwd* I'ncrr 

1 331 RilU*l-V.n m-l l iLiU.r.-rtix «'•■.■.] uil| fc[-rii| l T E- r 

Type -V" Onlfn _ rF'otfiir Pair |&tt 

K* _ Cede fHct 


11.M- Rn 7 .]Bri-^.ki n**| Piaihcifitl’jp'rila «ri1^ rkRlii 411*3e lip 


*.t “CiT nml ^;.V Oils Ah 


Vmrwth I' j ir m 



The Fischer Twin Cirhun Arc 
Lamp Made! “O'" 


all. h i|i:.wr+ I III. Il 1 ’ll ry i-i.lr. Vio1.| r 

jmil Infra-re 1 ru>liiiki>.*i! a* #-ny «*||.ni ■” 

iuiiji 1 Or 141 iFn rFA’kri >-|NTJJIIIU m|| h Sighl 
il.-, ■, MM. I .11 ! W- 1 -.r . I 

wllh iiLii^h.n.ri- 11 yuj *| l - 1 V. .II .|icni!r 
ia]b4|i>‘ WcM n allirprahnu nr iI.plmi .idimd. 


ttl-Aira US 

ih.-iH nil ■ .»• 1 !i 

mrk.l'U p- -‘niifn. In iT- 
M*#-p iHl idmi. 4-hmI 
mil. ■> iluvIuir.L 

liu .iinl i| 




L’iui- 

T*«n 


iW. yl.hM "tp" T*«‘. 

1 i iSr.a Air E ih 

- ■Imit II -L- l lli* 
tMtI CHbw. I wr 
nf Ejp l^-nrrtPHi i^*|- 
*'■»■. I*ibI :i-tlua !*iPi - r. 
•■I r-MWhtiiR* 4 wi 
4 udp Eiih IWil 



nm #rt #1 J I^.Lict 
I .. 11 .. . nf ifcp 

WUk r j» -U 11 i« .., 
■nvy mnM lir t i.u«.ll|jiv 
him rnhi.ii d : imb 
bN 4 f lhilii>. mi-iiMln 
lr- Si Ak—>(|..H 



iBfonmitive Boakleb on Dmihermy 



Dljlfh^rmi Tkmpp> 

Ip*nf L,{ cm- 

CTkllQ fchi- Viriom r-orniiltirlli >i| 
wblrh T'l.allifTniv is IndicQlfwt 
PiTsFli'i's- illiiPtrAt(-i Pr.fr, lli>< 



Tl'- Sl^rj ill Diallipr m-j- 

'I'Jir WHJWT. ll|i<irY nn‘3 tvTHCdcf 
ef 1 hi 4 IrVr l.r.,r.r|p I Ihnlial 

wJ^ries, Ntt rhifitr 


I- 1, 
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H. G. HSCIILR i COMPANY, Ine. 


ACCESSORIES Ak'D SUPPLIES 




(iorNf Biimcn for HflnoVi* Alpint nmd Kranuycr Lamps 

Al]'in« iivjn- l -->'-|- fliarpprt 


Tlir ItIi t l.qnip H'lrw n 1im< I-fcn ir^julril fn* iiurfiy pan m 

<h-f II II- nut I1(- «l ‘Ill'll* inn|i Uirrarn n,,|i|i i -. C 1111 "-1. The? MF« <i-f die 

ralire iimrla Tn-mjr> uuwJr 1*]* 


H I ... fr«ni 


■: iiiithi 


Kromaycr Buttipis 


I lk: K i ■ Hii-n^r Rufwr ifi - f tl|r 
entire t|1Wl!*- nv:ntary ailud* Iy|tr. 
Id lunger tife \mi hiw^r opicfaiiaft 
in L<unj-;n i -nn v. Hit other buna era 

kl.Ni. C I iCCEl L ■ iriL. 3LI-.LS 1.'l % prowl, 

A ••«. i n |.. r vih'Kh i* ■ 1 i -1 i i r 11 h'c willi 
ElA^i'iVIA In lisp rc 3 ‘..«riiLj. r ;\i\4 
ciuingi«h' s, f worn out nr iikpnred 
httwri a\ * very rimninal cost. 



Price LJisl 


K>a <V4e 

?'^l AI|HII<- Sltpi I ~ir_|. i Sc:rr ■ | . > ilk. • GOI'l Hi Jl'>l Hill, rJI 

RllfimtiDi em rrtri). .H'iWv 

7 52 Ki-ii JiVir Iturmr I’liiJim 'O IJ' ■ _?i-i JRJi l.iIe, t** im!i- 

alLrrmMhiH L.nnrn-1 |i in cup. cnn»p|cCc___Jil 

"y- Miniir San l-flrnr llfrrr* ■ r..j ilinerl curimt r-r Si) 

Vt.lt*3 --- 

7?A Knwnmjprr Hun iff I'm itirein i-.irri-iif (*C S-H .if -»*i-!W ip-iilk} 

•ilk raw, crmiI'lrtf________ _ IT'irif/ 

1 FW Hiller lhan Grt cycle* n-M JHtfti In pfii^r* f 


Frin 
jJ ■> IJ 

256 W* 

m.w 


Hnnovia Alpine end Kromayer Burner Repair* 

TFrtHt ••liihCp- Klu;. rvjmifx-l I.f . ■ I n |lir I ■ IIhiiv. !iin | 1“ - 

A. t\ Alpjiirr' JluriHri Kfivir* ---- — _ 

J> i . i I. JlLrMUr HrfMlf, 


\ r KfDMivyvr lluiisn H^uir 

I i C kc^frayrr Ih11pi i■ i K^fiuir___ 

■‘ I l«*f jirkci in llII cam likm* all jam* di# rfd Inmier are n ki^ieil ) 


% TSfti 
iM ii 
Siflm 

■JlMki 


rmumi un ]|j|jii'. |j |frjui|iRKlll iffc l r . U. U, XfwnrV, N. I 


CARSON ARC LAMPS 

Wc Jk cnriifVEi: line 4if 1'jilHiii Are !. ini[^nr iLllm-'i «|i't, rhlE»lp jpiiJ 

lnft*-c#i! ra'IinM'*! 

F}rlJ.ik uitl U- iTtii iiNiu .in if>^iirit. 


ft 



A iii-m run^ftiiriii ii.t:! -I |i^ ii^ iJil IJhiatTtrrn-jr 4'irrr^r i '■) ikr N*mS. 

Fik YmjI irfiijfBn Tin nuM-rr I jii I li.-Mi ilir in rliw r-.iiiiac* with ihe 
(‘iTm ul Ilk! Iucn'1, an>l all^M - a ittc avi>%mnil ul Ui«- httgri i fnr puif- 

fc-Ihi-fc. ulljr --1 1 ;- 1.11 = ‘ 11 j kill ci[H' « %r*.'Mjehljr rwilivlril Uia I piillallfil, nuifirjj il 

Jil iits-jJ UI^I eminiM'Iji .T,nrin|C uf; liyrHi- 

S(K Code Price 

rdl lfan>l Ftirctr-sde ______.-Lirifif J1J1) 



»ol m Xu 6W 


A Ilea'* Ef, I'cli l'a-1, hnwilli pure I't^k da. Lj.ii U la rwinl any 

^hajnf. I la« f-nnnertkin an hack (nr da>i™ikj wr fumi ni^rhine. 

Kr. L\nle Pricr 

r,U l>ll Pail SKteoile-r Kourbel .... .... .. . ._ .{JiMy 

MO Felt Fail Elect-----~_IS 

3 a I elednnl.i ni udil uitri- m\\A , li.-|» ' 1 made t" £»n.T*-r 

Wrilc ui s-viir Fwivlieniriitt 


Th« Kisdier EJcctrocwigulalicn Poet Switch 



uvuim y- mp. 


r , -nrLuif .1 JIL .i. r ,+r 5--; ,V. m - Ih I *‘L.* II^ii-.i^ llii.fa 

Kiln T^ir iiMriil Pit M .tl 
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M. G. FISCHER & COMPANY. Irit 


ACC ESSO Rl ES A N' D SU PI' 1.3 l-'.S 


Surgical Dulbnny 
OnticdH 

The deClrmles are itlitJe «( n 
SunJ n 13,J, . Iir^vjk ^f/r# I dated. and 
Oh. 1 hancllui rif Ii:iti| mirier hriflily 

pulbhed 

No 

I SOD Cunplcir Go Id 

riatnl Surgical Dia- 
iknify ElHlroJ« t 
wilh praUKlcd t nnl 
Mild ; ?ilktk.'r I JjLiullr\ 

i. iEluiif jted, in 

idudi ripicti katluer- 

tUc-taks red C.trM. 

Onfc, Jf+i.vftr I *4 Sl'.^i S7M<> 


S'ck Ojile Prior 

I JOt fane, fur ■*[ Siar^i-«; , *l l>l&rhri j iuy Klee- 



trades! .. ....._______ 

.jl/lfiWIT 

SkMji 

l,*Q£ 

31mr>'Eiic^l I'DKtriHir 1 iamlW-.... 

l/^i-idrd 

1000 

1.^.1 

PJkjTvrigral Ulcol rente HolHrf 

.... .ifdirciiripr 

5.-TH 

jt||> 

1 um 

t ui V'.>L LLindl- 

.1 iiiiiiuf 

i m 

Strnighl Handle . ., 

—.Jfsip'J&rr 

3 CB 

I.ll-J 

tligh Tniiicin. OUdr O' Initftli. 

. Msttri 

3,70 

IJO? 

Singh 1 - Nmllc I - TcCl f'+Jc f -^SliiSf 1 ■, „ 


I kl 

LM'IH 

Sbij^le Xi^illr F'.lrc 1 r< ri|f‘ i hleilknlli J 

.. 

_iLi- p- ui 

1 -Hi 

LWW 

Sini*lr Needle HlrciTi *U- i l> mg) .. 

—.. ■ Jffli' 1 u/ii 

XMl 

l.ltO 

-Multifile Nct’ilir Tifcclriitlr Inlsurll 

.,UW,-ii* 

5.40 

i.m 

Mu1ei|.iIc lulecirfHle J-ki^l 


S.4I1 

IH2 

Knife 1-h-<rn hIc fCufnhrThntfM 

_ Maim 

2M$ 

UU 

llltirl Knife Llittriffwir ik-ui^< j il* 


2.'. 4 ; 

I.VI-I 

Ilium Kiiifr I’IiiJiihIc i iEv.dj.jln' i. . 

1 'ffiiffiii 

1 20 

ISIS 

liuLEiJn I'ilcCtrodc 1 hiinn ■ 

. ,, in Hofr 

,1 fd.jjiMr 

lii65 

l.f+5 

US 

1.0? 

l.dl> 

Lire 

1317 

E!i1111 ■ i'i KliV 1 ri nlr 4 ll>e-i ll l llll ■ 

liuLriiri Fh'lI r* ■!r imiijt' 

.l/.r.-ip.-v 

[31S 



I3fi 

lib-1. IvIi'l'I n^lir- i 1 , iliaciselor 

...Ifarnrrf 

ISS5 

IJ'H" F.lecErridf- 1 l" <h^[iii. Ji r 

—Moitiot 

|,2S 

1321 

Oi^c I'lKErode - th* dianirlrr. . 

..It/ |f-|i||p,^ 

] dS 

1 10 

Disc Htclradi—«' dunngl'er^,.,,., 

-\ftwct 

l.iuLl 

h.Vcl r»wfe- : 4 ' r ill.inh |rr 

3 '41 


Dife F^ccirOiSe' L i]tamr«rr . , 

. . 



fiiri'/vjJj-.i 1 i'jp Jhiirivi /Jii-rr^r-wjipy rhnnl4 "ir fwr 

i. .f' 1 UmVi-Fur ", H r 3.iJ? jf’.rrjT? 



X-. l.ti' 
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The ‘“LuR-nr ' 1 MdcIeI Atpine Sun 
Lamp 

The 1. Ii ,!!"■ r k 11H« i.C’trnh'HihM'^ 

Ui tllC IM" ■ I ijMHilP hj;lii |S|rT.j]ii. 

*-y tttnlk.Mil ^Mihti'iwHi -ii 1 11 jLiii > 

iSI* Ful m.'ih I laitm 'lul u i|Uirfr 
liiPiU V rnuk fne liie inalKni'i u^r in 

* jrrjr^ .i i kil Mm Irralrtu-Tll* ■■* pir 
u fiFii.il l| 1 1* |.] I irllsV jf ill i hi jjII Hi III* 

imill iiiF-llL 

TV l^iiinslT Sih-4d Lnuttr 1 aFvip h 

* very *il. n il r iiiiiii ii'il 

■mil liHl.ruricm I rial IT mitk^iirlil 

i ii ■* ■ rii^l lie Tiiiliiy -n all 

n+ ii-fi l lat may I- pracriV-1 |nr It, 
Ih- iFh palsml t f*ij»-4-kiiTi 

I Hinlp IThv 
|J*j7 Un-. m U MlilUi 

tV -i on Ifaiii-iU Kinalkifl'lU 
! LI H Ni-^hsIl. IS I 


Homf Model Alpine Sun Lamp 

1 hi- PT- M**n- H»-M A$ 1 hp 
hi* *3 it . kuk. «.lk..|» J *11 rkr 

S »r*il...lLI l.i. -..I . It'»m I •■* l l(n, 
' j.-Ilj'' i>r; u£ ll'i-in ii|>"|r3rni l.imfj 
il» *iUip HiH-li'j rnra- " 'iiicih«! in ni“ 
nj> iIeiIrii. t'i '1 "1 li ■>H iiil'l 1 u ihp wm 
' bipPiP iH r »*ii r ihip ibii 

Hhnlr.li h ii. 'ivlb-- .« 

■PV ti I*** *. lJ«t up ilMk 

irrp 'iphl In viihL . * hI id Irnli ^.dhklA 

Sffc Ch4P fltai 

I m ■ I U p* U*'rl .^'l -■ 

1jw| ir&M A * _(ISM 

Ur,i II— M-ih .Uh^- 

l-"»t 11+ U l ilk*.—. kl$i.UP 


n 


(C) Jeff Behary 2019 


16 














































11, G. risaiFR a COM PAN V, Inc. 


ACCFSSORI LIS A NO SUPPLIES 





The AEpine Sun Lamp 


jc*. 

k l>» Mei ih 1 i- < <I kh 

y.jh.l, |u,. 11 ■* ■■■ 




Kromayn Lamp Pcrlible 

*S*Lf f- 1 . m .41 t'mi i 

SCtt. Onk IVwr 

LK 5 Ji'dfrj fftlStfi 

■ C B iJMi Ri 4 #rr» i» «IISih 11 . 

ilwli ■ ■!_ n il - -x »lvi iffinffr-p-n* *» 

hnnhiif. Ih ih.- -.Hi riling iirimI Iisn 

U# u AIM rawUlHiil H 11. s ! jii 

**■ I SI' ri^-r-lllll I Hl«l |-riFi»P Hi fPl™ 
iuv#^irwi. 

Stmii f*r dricrififir 


Coiubiiinliwn Unit — Alpine 
Sun and Krnmn^rr Umpi 

Nci C«*lt Pifrr 

14J1 _ tffdit 

11? Ur iK ctatH'i L m! ihw .uHiV 
p.^-* i*« Jih- \j Llit ultra »i"k(t Ihj 1 ;i 
HM-IV iliUUM 4‘\ lalfftiVMrt 

raw i* tn-r ikubMi la^i M.n iU- ri 
nrL- 4 llr. itJ. 1 L .1 I. hiKJJI €• ■Tiuat i .l r 

I, 11.1 .jn L ,'lr nriM l> fi<l IH «|>IM ufcltj l<! 

.-nr I III >lik ri-j K»||(|h. 

(k-lii Ik \lpiiH Sn«i JI i! KniBQ)«r 

| .IN||-I JT‘ J-r-rilU.-t-M ■■> Mill lOlU I 

Hull cup i-liii miaimnm ii*lri»«. i 

II . ih^psp^ulb ptoMlBtT 

Srmd fnr Afiffiftirr fimfUrt 
1 'iirri -IM I Hillniiil I p|i| | IF*. ail B-tT 

i tl |l N-iimk. S. I 




New SuruicJil Diithrnny ELeci radet 



fi.. AO 



No, vj-i 

Suitki 'iJ i P tit* T. Slisp-^riF 
I'Liiiik li luhli Kuril"* -M 
llrqgr iPilIm^ri lur L'lnim >«agii 
JjLiim purntii w frippriilhr Cini^ 
ulln Pnnir i 'ITbi ■. ,.rr wn-ill, IihNI 
in uy-riKhl piiife rierpIlMiiUv 
]inii'h fr+r ElnU Thr r**ra- 

i' l '» hiNk mil I | I hr E:nr nf 
VfKH'Mt. i ill i£a 1 LMihrti tauLillrf ibi* 
yEiili-rathfi. 

\ wry rkklilr PiiNH-p-nu-pr^ii 

"r *i * I Kuril! riiM-fi fimiliv iii-i li 


Kft. 7m 

iii >Ic ii Koirdy faUrnril ilimfllp vnCii Eltar pCfii>— .. |_|_L_,__— 

MlflfcfruUr LTiadUi'nil ljip| =1 Ifftxi, *■• ul Min ! |l|r l^llil uprfi, <i r ll- 

1-v.i il Hi J4-H- -I I III i;ii * ■'■i* Ifci l*Ji iriii null u' MiLui ik uu Julwit uF 

iJiiHikuitr. 

Therr j< II I I mcEal Jinii.lirrr, mill ihr n#r|iFn«| *i ill H[lir tip 

T||» riS iSiifctni! Ji-jihlIl* mt iiiraiRlii-il, mi ilhniuiLit 


Ku. <V 1 f Ikkfi 

Uhl Tilt tHkiilr BfilnJe ami .> iit^ 

*m Tlw Kfkrili JUrrtiimSr niuJ i lit*..™™_____ -#^9 LitUJ 

"N! Ti« I 'ilhr i"' 1 h k<tr<»JL-, i» iniinTvilrn, >iiih ,1 h|i', ■iiiiaNk-M 

VI iltl I.r -hu L ill JihMI* Pi* pri’CLHiil 111 . ■ ' l!'.* (into tUIH» 

I ihj __ LI' in 




THE MtHWfflJl) to ADULATION NfJTOLE. 

Xiiir i«p|r*^ 

Ihhk. Ih jilr 
It* fit I he 

I'Hulk Kin- 
ill* V i w*t 

Kii Pfkcr 

^ ___ AVwJ WITS 



THi" liKi'K TL'SniNATE CDWilUTlOK Minn 



|V,r llilmiiii "II* linWlU^- rnl.i, 
ItillT ky <-><|^||lj 1 'll 

Jf*i. imle IVl^t 

im -^'-a hjs 


J 4 


ts 
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M, a n&CHKK & COMPANY, in* 


ATI's 


EieclrO'SLir^k&l TisiLic-Cutling I landlti And [nstrumcnti 



ii J f J i< i i n j 11 

n f 1 1 If j l IJ 11 1 1 11 

... Mini ii 


I nfill. "iUfekj: tjM.C rWILAK Li,... . ,11 


I'h-i* r»f Iiki^ lemiV r-liilcj, 

wpc'JI* n-j^tH anil n-t!*H- 

IlhlUiM liall* *4lli il*- III" 

ii ibir-ii Ii mill. ha'- ' • ■ :i ■ ']■ ■ 
dally ilrii^ncl Fm rlpfli^-iiHrd- 
1*1 li^iir^rfcinilli |.ILI|i fcr* Til- 
JuihI-- >i '^[kii^IiI. lor ilnr ih M" 
i^.n. an.) kji n HmHriiv H'rwft 

■nil lift |iEFLiT.II llbr i-JIIiiie Ilium 

mnir Iticm Mmiiiip ■liirnuj r j- 

liiih Tl»r *rl i«f i III 

I I Ilia LtiM luihLiiEi ti 

I u*(Th: ii ml f roTnr>k k 

I iwr viy iii^ntiTT 

tump** ‘| 1 b mtiN 

Jlli h K1 ill miUlltril., 

*•> i”lii'-lrAl> I, in a 

fi*trtur ffif*. Irviim- 
HTtt lUi HiiT V |fLti - 
rhju--ij imlivUuhl L 
-li hiiEinlriJ Lint, 

CwSw Pib* 

L_fi — 


lK.iErun.v-h t+ Arc In hi UluilvhEs J 


Pt 
JM + 
rsh 

■lit 

hn 

li M 

I IIP 

* 41 * 

T*+ 

HU 

ltd 

lit 

till 

T** 

Hti 

TU" 

fill 


‘I* I M-p *w|i«»* EFtim-lr 

I*" l*+ * HU^if Illi-i rrult 

I —* A .HI.hi IlWIIrflr 

1 H iilnni EViln-li 

l • "i k il H itolllhw. 

l .. i ■ .1 NVhbm EMpS 
Iruwi J* U 




i\ * 1 ^-" * H .ilcinf ]'I.i'im.|, fhiwrr wi r i 
>i|niii F.i I i -M"# Int li J 'M' 

-I. r4-I imiii-i Efc.ir^i—Ii*- 

'.. I I'mbJ Llnlini#-14 # ._ 

Kuilt Un ln£r !“ ulhlr 


Kn.f. EKn^lr— l.V i:#* 

s.U-i +,j* E"''r I.Wn-S—I —III" 

A uih.-l Kmif 1 i.ui'Hi* - 'i* U^Af 
I Hifi'kiini I till ft" 'll-*—i" I" i 
■ -WiMlil-'rW |t»ll '-I" Himbmi.t 
i—Hiubr..* T-#—A - 


t%4* 

I ■"* ir . r J 
y,ir*J 
_£*!■! 


JCri> 


Tifif 

■ JinJ 


Fm- 

4#W 




J.M 

i m 

~J**y =i 

JhI i.tfl 

_ IF'pIi-ww l-M 

J"-hTr l.#* 

«l I,M 

-Alrj . 0 * 


J%nr 

_ fftn l 


.14 


1"^4r hm 

iVnibru >,H ** I- I—h. kmfr DlA,. V-+ 4 W !>*«■_ P-.#r-, ii„| 

OurniliFE lb 1 '*. ■■ ihnr, *■ 4 >41 i nf riv . fj-14 l Jr Ih> 


Ktw Fincher Rptutgtuogrophic And Hlu>h>^copll 
Cnmbiiiilitm 



All tikilI h^tii ijfrajdpr :n h 5 Hinri i[ibc m irk call 1 h- |«-n'nrmol 
1th 11insist JlE.II I. \iiLl ihCM- ' | v i.i« frill in i ■ 1 Ti^h Ii'eimmih 

iriHf/Qnnrr '■■■illi 'II.IFH voFl* jJtilcaittnl; :iu. 1 "«n.Lti-i- LiriEiil JuTflklT. 

vumdilr Lurlr.rl fpnmi } hull s|iqFl (c^j. tip hi anil t'aptwilcv «af fjdialijr 
tjjpe \ imFji|j;ir IuIh-| liakL-Ulc [miirl; Fu 4 h hfirirrjinifrF amt hmlrul dmC" 
111 • , .fcicur.il' ian5l I.LI1I |-L i <■ EbL^r ijhI Vi.«U rin*M\ ^ |im i .swktrh r 
Urtli ■(■uiifiw.TiL- muJ autn traiisfiiiitur! h|T+ of ciMittnlBi tM^Ng»i] l'eeit-j- 
alinriHni; rhi- Hiraiieil L^^prtiy i if ijmcp; I Suot i^uu-lisi 

|lunrinci»j.ijc •'i-Ttcn; Iw+ivV Er!i«i gin** pruU-clifinr frftc fwp*. 
liikv cmrnl ivirFi Ih'-ivy fcfwl pjlns,* j.UN' 14: ^rr'.'ii-i^i|ii4' mlic Jiiii aiiil 
III' li t- CJ 1 1 11 - :i - iiiMv npimiEwt i'll fr'ti: i-illiii^ Ixall Ih :n iii|- i I'liTh 
Nn Cmlf t*Tlcc 

Mil ___ _ 1 ■ WWm 

- 1 j it /kp rinvripti:f-^urpMsi F^m I JQf 


TS 


ti 
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II. 0 PLSCHER a COMI ANV. t«. 


ac civssouu-s and sirm.iES 


Th# Fischer Low VoLtjiyp Generator 



A IKW mil 1 W(wM«4r IMpftiWl StF" 
junlui I'u r its* firMuctkK: t-li L-.>nEiaii:>.>u ■..■r 
ki;ru riL alicrnshriK or -InTrt current. Tnr- 

frlili jTJiiLal [r irr ! ilraidM Ihi, IltTJf- 

iiik cals 111 : 1 m. m ilirwi rajirnt dwc0 wave, 
jfraipM allevciatiri- -a I a itt)- li»rf* frt- 

rfHrtirj uf iF«HLq1Ml, jllTlIUSine, IftJ 

JM ullL'-nulillL: il Ski ll Wt£. 

No. cm? rti» 

I. • ■MI |>J| I, a-it'll nirni'-imp 
CaMc bM fclWIiL 

*r»M ■ J*‘"" 

.in r |iri ftrirriflrr* foirnftiiml I.If ill ,\.| t*,u 


'Hip Fifcher Junior Portable Diathermy Apparatus 


Mr ilWt li-dh* Fuiik.r M.-Ul -Y" 1'i-rtalik 
Niallkiiny A]'|iiruMii, uirii ■ <iwicchiip «>d1 

.ir I |ilir, II i I. 1)1 .11. u | . Hhr Mll-ir.il, ^1 

Cl S. j 11 * 1 iiuLr ir 1 ii 11 eiii, *»i|li ii.i *:<*■■. Tirici 

i.VhIc ili'nri.'iy. __-_ ilj&ni 

ifrJt i*- r r f.MufMW f ivm j\>. IWId 


The SfHKiiLiiiV Eye, Ear, ind 

Throal Combine I iosi Cabinet 

lliit (u-rt B|urpiiit-ME b l^iuli in j iisw 4 -ar in hi 
ncl rluin fiiriqi'HIv, jik Tfinpl sgtedallsl- ul ilnwrji 
a I thi-i mute .iiihLiIl -11 l- alt [hrrlriirinl nUllil-, 
aUptHittfs. .'.pray t«inm:iK tic.. iilmt 41 I toiMl 
.n tlir 3 « fcutare* Ihvp ;lI 1 been 

Hri1m.ira.hly talci'n care n>| nn ibi* ipjaiitEll?.. 

No. Crjjje I'rirc 

1 ana . ... Hum* ?s.wjcn 

far drtrriftrw Fj»rft .V-' 


73 




THE MILESTONE ADJUSTABLE COAGULATION 
ELECTRODE 



El Mi i|hCm .1 flijjlrtlijilr fi.lllkli- tlliJI lifer Tifim.l rh-pUl*- 
iii>ii mitciiiik; ih* ill 111 j 1 p- :■ 1 nl irii i. m ■> ->r Ir i-i ri. 
L^wiJ at itc-ca.ima ilcnuiuli Xcti'Hf !■> mi ire I p dir’ 
- rt’-l I'jr ihi ni,i|L|ii-.|. 1-1 ii:m.| urfi ii. uf .111 kicli. 
I'lp-iiilr ir.. fur Niltu I 4 i i^lililiiKl 

t'jiillr IVir 


7*4 


. Mitt.it S7 X' 


Xfi. 

■■Jt Nil 

V” I h- 


ttm 

I.•- r r 

ITiu | .. 

ip: *m 


PILLAR RETRACTORS, DOUBLE END 

NEsiiL i.i 1 | liTlkij IlwiI: riiM-r "C 
rail* ilru-nii lyre* pL-si, M iii» m 

.ifTi . |i..i vtirh fliiin-rifciruljiiuii i<i 

STwIi - IVki: 

inprr IKvnl.|.- h-mt IMIur Shanl raNi-r'J_'i- 

iliU- F-n-l 3'ILlar IttiflHirar i'pj'rri .Ztfmm ] Hi 

DOANE TURBINATE ELECTRODES 

- 1 


r - ^K^h>. maim iu 11 
4 Silnr*. nvki Ih hi 
I W* - rhH 


k;; 

ii wnr 


irii j** «f___ 

ill Nk +*!■ 


I hi fif-M k "TMNihlfr Tii»« ■ »•« .mr mm i^arti h 

TliE THOMETZ TONSIL ELECTRODE 


1 V«f h'lFirr 

ll'if li.ed 

.JTiir™ s.ri 

|i’.«"«n- tJ* 


...r 


Wi. 

do 

Mil fbim 

*11 1 I'.^nr 

»U t J 1 r-Hif r B f* fch 

i rw jvh. ‘■i-i 


40 [ in y i' 


i.'mlr PfhiT 

. ? a, jrf ri.« 

. nii-rt I m 

. TV.fnr | >t 

. r* tm* i .to 


tank iModta Mir hr » inn irr jiii «m 

WA 0 DIHC.TON l!IFUftCATt [l INTRA-NASAL HtCU 

_ FREQUENCY ELECTRODE 


I '» Ih" - IH-V-sIHk -4 Irish T*I-.* m - t hill i-i.i . . Ilr Wl t>« ■ ,r„,, ,i l ,| 

h-+ N ClSh Ml r-^-^T- irrT Mf j if PMHHL ’ 

---- --- 



ijrlr 

il '1 


EPIDIDYMIS ELECTRODE 

\ -iwIjITj itailiMt vi I ■r<|---i. nl Lir il 

ainl-lniiPE -Juibrna-T t-lll ml. 

^ C« 4 r 

1KT r| .*r+r*h IkilMi -- -CiM 1Y4 lia.« 

["V -( ^..IfclH. ri r p* ( p - » 

-- fWfllli-l -IjJ. .!■*■ L ■ , ^■ r 
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TP Cm. FTSCI1KR k COM I "ANY, Pw 


APPAK ATI'S 


AuL«cml«iution Ikndltf^ 



Nr -j " l-rnf-t H'irk 

6" tT -tUftiiU 
ffl I' I Or . P 'lJu/p 

M 14' • rM^R 


st-s 

ZI5 

JUS 


AulotondcfiEntiori Couch Cushion 



»' I'ijIIj Iwk- >mJ wr-ImPf >■ 
I InPf. 

»* 

*3u AtiBn Coiidi TuiltH-fi 


(irihNin. it muk<l> i«F »r j 
fh^i ripifif l wish K-1 hL 
ISiiI'imiI l r fllH-i^i|i| malr 

3 m 3 -a-III jn rlnfltf^Fr . | 
JllSt 


The H-Kbrr tgiihiirii 

zU** ihuA Arif * 11 , « wiik biit r*2 


i T &j 1r i'tii* 
_rmt« j.UHti 


Autorondensalion Couch Pad 

\ aril hu<l^ j'.ifl ill iLi.i I'M 
I '• 4-i! hj,MkWf fUjETiJ Huii 
%u • Iik Z2 ■■‘rFiii Mi'!* Ilf fj£ 
i Ih hr >• Til- 3 i»1lll l lmu B13- 

kriit 'rtiirm Ikr paiimi aniE 
thr rfilrr rh-dnnFr plilc ii mint *itSf atari fcrtil Ect*. Ttv ^WiF» |»*ri 11 fi&uvHi 
i\ ilP.lt IlllWk anil in il.-. Kli'ii Fur kuiililrrr- s.S i-rrliwif. iPAlWB^I i*J|- 

E .|. ** fnf m -Mill lr 111 .- Vivbrt T'jp'lil 1 iPikltefWJf QlMfl|_ 

ti. CiHk l p Ekc 

l!S ^ . ____ ____ CodMM JJCI.CC1 


Spt-L ifit G. U- Autn Pild 

Ai« feiitinniiiJriiidlbiii |ihI ■■! 
pirTihrly ih* wroe ilitiwipiirm, «i 

t-jniUfc N r ! -itlt I'nl k|' 3 :l b> 

■ IIhiE: jJl-.L T|n« nt[rk h| |ll.| 
wai niiai^d.lljf iSi-iimiMl mi« 1 nwsl 

WQm* 

S* O^p ftrkf 

116 Cmrl-UK Auuk I p m 1__ _ £>irjwiif ISSOP 





A Modcr*ki> Priced, Portable, Hifsh 

Fluency Dialknnj? Outfit, 

Model “A” 

Tfck rt|Lu[prM-.i| bti l-ral iHT’ iallv 

ftw mr l-i- phrsii'i-iBi, !iirt|iiiali Qhil idniUmimfi 
wlwir a hAwiIcitL hIkmiiL p.rtahk ti:ji luiir #f 
l**r pnt* l» tt*U Ifni, 

The FitdicE M-pJrt “A" Duibnuaj I ! iv«l. in 
TTiakmarijr n*? will iihi** M;. u* ithwuh-il, i; 
Imririk Hi-r|nial CWi IJVi vinli fMiwcliit-r 

L n i tr I jiiiI jilir: , I rill hi jnMf-th’lih-k. Firt ■ ^lil iliiMI 

• >ii I Lit mil, mP ■ j<‘k alfcmilmg nwroii. 

Kf Cads I p jI tt 

AU-1 _J'*r-v tiS.ftk 


! nii' l r iRihi i .11 Hlrt "Ar L'-rtblik 1 imHp-«:k 

hi l^k 3 jii>mi^. caw, »<ili it. uinnc rliif irii$ 

Nil tDi air.rn ir r.. hhiitiiI I up piprr JIlyn 4M t LO 
liF <j.‘!i- .illrinjIiBc i .ini he 

S«, Cn4c 

3X? _ _ _ 

Thr Fischer GalTiiiic Current Generator 



No. LVmIc; hlftf 

IJtij Coaij'lilc v-itli 

accciMiriM .-.l$I jZ^.IO 
Till* i^iirt iiSr imjR krl nlk'f- ilf I hr 
jpilvAJiic L'lirreiit in the [jractii^ nf 
nwnkrmi nwJrcine h ivl«^iivl-’! !lv 
llir nMjoriSy of | • Ih■|.--i l i .li i - rrl lo- 
il:iy, in i p \ ihlh iWa , iiT |, ‘ifim, 
for ilqritqlary work, iociintinai, 
rL-eliil legions, dflOlfiltjrM*. •Inf- 
ttirvK etc,, Mf- 

jtil- f sir JtMfritfiiY f-tiinfihii-i 

Form \V smi 


l*hf linchn-i Kle*1tfl-5ur*!iciil fuiufCullins 
ApparaEui WiEli ComiutaLlQD CurrrnL 

SM6« H IH i fct.il IfptblHtivi Hipinl LjnplM 

■>! li ip Vi rRlj | i pMMila 

I K irfp !blr>'l ln^;i * 1 1 -r a,lr>l Ff lb»*p pirU^"* »!■ 
l<«r *!•’>• m >p > I ikLlllf i 1 li"WRr ■riHI-’J W *r I- ■*. 
h "F-.l »wl «Lh- - it tfHHTWfi -4 v—.-P- 

‘v,. f*U hur 

SIJ1 iF'-rSn* llk^l-ipi--<'!rr>cjil Tiniavr’iftlln? Ar*- 
[ .Hir-WlMti Ut-. m lib 'Mi 
HMiiHf ...ip l—i mh |H»|IMi|*Rni* N »”= 
mmum lk™— PET*** 

i^pfc |ip" irpinfi-'ij 3 -#PR|Alrf lv"Ri rOi ^ 



i» 


7. 
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IE Cu MSCI-IKK & crJMrANV* lur. 


AffAKATITS 


The Chapman Vaginal Eletlmle 

J>c-i R nfl[^lof^Kkntihc litif. with WL- *nifc -hal^r of MilM mCUl 
mil 1.. pru|rfrly WKWF tile I*pa nf thf errviK, I lie slinisk, <it luirfk. 
ip ftu*Jr ..E Im n| nshl-fr, Tim %’E*l'U«k]* U (h> t* With nMlhrmi? 
Citrmrt. Supplied buh iHili and wilkiut ilm ^bn'ul Ibrrtwnricv 
m-hkh prrniils lilt nircuralr sn»i«teHitiCr n! an c\wt tempera I U> f 
v, nil in ilit ^Rina. 1'hi * iiv+i rumcht » ui rsl*™ vatlij Iti Ihc treat 
ItlcllL tiy diulhcrmy nf painful DT iniUtiimJlOty raodfEtw *1 the 

ikmalp ffcklh-i t 



Ouigsiia 



!\V tltH-i VjLtflHil tSnlli-lr T*i|l Vin* 



Kn. tH^v Qiapm^r* Vjijtfwl tktEldc nidi Spernl Th#inic*JcH r 



\.i I^TJ dlRpntxn V»*iMl l-Cr. Ihi-ll- Vfllti 

Tlifiiiiiiinrlrr, s ■»nd > nr*l ImaliibfJ li'iirt* 


StJ l B rkc 

SKH& krn.ibii.--n lipr, *uli (Wnfi* «nk iff, Ski ,nit t A" <!“■ 

IBT1IT. ttMOl I--Hi lir »rfr *lht « ill * HuhJN 

fit bml .lil*rr . . 

]**.> Willi- :ll I III ITIliJn. Iff nl - «-I * 0 J S 

lM4 Small .iif. .. Hi ihfnifc iHJlii Skn-li H* 'hf™'*"- „ 
cnrnr^l Ur W | t¥tkJp H * (tml llinl rsWiff S«irfk 

iffijUS Sanhll i"T. wliSiHil IjfclKiflqMkT ■rt^iitf^HiniL 

W** \i*i iiliik-iii ij^t. q. |£i(L mill tinim'wn^lfT 'Ailti 

meJ unA m-witJilfiL iiiinU-—^ 1 .. 

l-lfl? Small iiw, a* &<* b\th iJfafi-eiimrtei mul 

I i:J-il J Hit insn^tila^l luiol- — J '‘T'lT 

Ir.Jkhi". I'i.j n.- t'AjfHhh J^p.«-I v tmtij ittuwiM ■** 

pimfhkl, "tttotkttih* |Ji I>fp.. : ir -fl* Jh 1 ' f ■ 1 ^ Wfl 


FVrjru 


urn 

nr. 


MOO 


KM» 


Ji 



the Fiiehtr Combinatiyn 
EJocb^phytiotfierapt^ilw: ThMlment 
Gulfi! — Style "FG ,P S«iiot 

A hnhil^irlh-. in^lTMivr jlirfc nf >iEIill' cn|Uip 
ciirci., eirmparL pbiide bi 0|KTalwH }xl the nv^\ 
{niwcrful 4 it* Ijik iraitiUf. wwl Mj»htp 

tkE ilit hneM Stirwl &f pcmiJIi^ 

Jf„, Cod* pn« 

I 3 ^i .AjiiiiiJlui EttiMiVlcl wiihiiccen^s 

.iK-linp M- l- KfikrVr Spirt 

rSp^ Mrtif bit-i Ijfiydcfi -^in^fj AH-W 

Jfj? Jf.kr l r 'i»rr« iVif iflfffl 



th? Fischer Type i "L 0 l S*nb&r 
High Frequency Diathermy App&ralu* 

cd tswrUHy W ihfive diysWma whp *ft 
ciKKcmert willi |Ih- qweihe »r 4 H^timi ^1 
:iiiil lU f|jal ifriihrimy (deelw«B|E'atthon t. L) ^ r “ 
■iciEi^ril ntA6H0W>dHi»twoi nwnu^Kfn high Irr- 
queflej - l-ui iritt.s E'ue whii Imu- nis ifesire [»»r °uk»*r 
ami Ei«un|> 

Npl n , *="** F*™ 

li>| A^ui.mi. -il «|| HTEil--1. mill 

urr fimr.-i line r-ifil. KiJi^Sn- 
Siifl.ttbfli. Metrt B*il Ijeydnt Ja.TL r VerrHl ?SM*I 
Jxt rf.rr A'-i 


Tho Fischer Sefttoe Mcidel ^V 1 
DialHemiy App*t»fcu* 

hjEitjijdk-^ m *nK i^iU-nkfH cjiImik -1 evrry 
.nmlaJrt}', .ii any -.-hage ** ntMhani|^;aUc 
fWMiirciI life high frumifcicy Ihmipy. Hk 5 
■ Sr-NIOH Hie ETiitir^ Fischer tiiir nf nm- 
themy ir*iuijNnL'iLi. 


File Wvhct MihIpI h V 
111 tivsup- tuning eitrrriit- 


Orfr 

(rkiw^ 




Scninr Appanni^ 

Prktf 
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II. G. FISCHER * COMPANY. Inc* 


ACCESSEIpRI |‘.S NN 1 ? SUI'M, lV* 



The Pwctwr Model “G 3 " 
Dintht^my Cabirirl 

"An laiErumBnl id Frt l iifrnn, 
tlrn'jl iPull k HrlniSrJ" 

£jTh'i>Hi £rC"l**«4KNir 

Kil C* 4 * Pile# 

i!25 R*diir i[.>lrl TVJ" Diathermy 
1‘nil, mill ^ih'nc'cliru; i.-nl .mil 

lim no a.-.a-'imli-i ■<«[ |.U? Iti 

.Ilk fi'f fUirrrft/.J ftiPfN W i-J 



llie Fischer Forlnble Dsnthenmy 
Ek^trOcoiPgnJaliun Apparatus 

Typ* **CP3T 

Thii unit i» IhuIl ml-.< m I-LcL 
-.im'iiLT ' -iT. Vt hlb ch>w1 11 1. milk i 
a ^fnipialJr" While Shi~ m 

vmt ha!#h!ttr. i( h rrti^JT iitafHfri 10 
Jkk Cafe IVicc 

S-frA Willi ir'-BiiK-i.iniiF omrA lull no ar- 

■ Mvirni I'irr.iJ sj^hi 

.dxl j‘i.- ifettlriif-Jiri t I s’f-m Aw 'J&i 



The Richer For table Diathermy 
and EJcctr ocoagula ticn 
Apparatus Type "< 12 " 

Nik |'li nciin'i -'iMi,i. ■ Ii -'IhmI t«r nmiUminh 

i rt.ipqilvlc Tiiltrnd * ;' ■>! f.li-.. .-^.1 ife-up? 

■n f iN|«lli1ll — jipi ikutiMy * iliBjl i|ccirt[r p|> u i .i! ii i 

*>l I he f- - «r*dl- '• '>r ^■iTni-p<>rl'al'ftr kjik- Sin h * 
madhinr n a ■ knifed imiri'iLc i? Sriihltra itittiln-U 

-iJ ftr.nllL il-.f af'll Hil-i&rrY Hr 1 ,' l-rt H 1 IS- 'i^wl, 
\|'l mbI'i- 4inl I ill fc'tlil wriunlrly 
Ni« CVafe Fries 

l.f'i Wikh HiJiiB£cbi[i 1 g ior>!, hn 

mi inoNinn Viltfa JJQ5i)0 

I2S5 WjiNmi C*rt__.7Vr*- 1003 

,Ji j { <T J.ii , .i‘.-r J ,-rj« V.' to# 


AuEocondeiiAalkon Choir Fed 



Sfa 410 


I'rarn-e maik ikf five-ally 
BEsnd ■-it Or iwe ink ii 
mie.nl i'1 u byfT <il ri'odiHtiBK 
!‘>iiri! emerr-l wilJi a •'liflrri nr 
i if -irw-ri^l|Eh InK-fri U*rk -Jirfri 
hlH-T. 

Sfu, Cuflr I’rjcp 

4liJ OuN 1^1 i ■ulk. Jill In 
M\ rk.i.ilile Lliiir 

I'j.t Of ii|jp«Vli- 
maLtSji I Ik umi 
pips: -a ml ihiiJe u.» 
thi- -III!. lira) hi. uli 

■ ■I -uii Hr- In.iN -i i-J 1 
jIii! ill ihf mialHr 
MiUlHNfl An \\i. 11 < 
ih ipjifripiir-r [iJKf,.J r wer." flCLDQi 



S** 41.1 


Wooden Trewlmenl Table 



A H.-IWI, u.#ll maik 
liralmms l-ililr nil 
■»n^|p| fcim«mprlk»n, 
fli.ulinl ib 11■—■ 11■ v: jIii. 

If j. p cim|unini til 
nwki llir hi> (p.f 
%l Mill Il|r UUI1.UI- 
■lriulk-.il [il fchirii 
■Hit \a y«f_ 

S'l- k ip-l-r Pi ire 

I-'-' ' ■ 1 "■ 1 *' k-T.. 


Roiw elS Urethral Rice trodc Sel 

Fi.f |rr*Uninii [>r Ij-'ll-irhcj. Il llir 

iiulif 1 - 1*1 fiplj ihkiimiilk^i v* I- ]k|. 
kHiwCl h Er-ihii JbL I Hi; rili-m ri |.i .. 
|>ali |ih' I 

IJ.-imII Trctliisl Khiii-.-l: ; ilrjicln 
p^rfiwulnE pkilr^ik ■■■' m-lal; mlj.iI 
a'lfll nS, r >mt iiiiiTiial nrelhral rrrj:n m. 
pLibrljie I i-.imr mill ClimjH anl Thwr 
mnHWiet Et-srrf Sinner mrf mrlMnl i 

Code Pwt 

■Vix \m. _ . t'vrlfj f J = ! 



-?- -aa^sr-** 


IlicrmDmder for 

Rowell Eledrode 


Nn 

im 


i" >ik I 'fjrff 

I I il.; 1 .In' JLlf€l 


Friir ltr«wr il k-lrclifvle 
S’l?. l&m 
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Hr G. Fiscm- ii ft £ f M 3 ANV. lne. 


ACCESSORIES ANI> SURPUES 


Nf- 

tm 

S'# 

iUi 


CipV iVirr 


Tli> iiE.ilirrip? fwwl 1 IWkll AiFiJnntii^ hUnx 

Plain# Sac* an. M.IJ, iii>l priviii* jM5 ■ lllijit __ iV/i,* 
I'rvmcal Fleet ri.JifctrriiKUfclf' imJ '.-i *, 

SSt ___ _ . u .,.|^p« 

"I'tpilKsI lirnlrii KltCtrn »nil I 'I* *|. ■ Ttw^fw- li-.-lllihl rf 
-jh 1 ■ MIt m. ■■£ J h>r^r^ Tijth Ti^iiinrjili-s" llji 




1.^*1 E C, U‘i |iiihv-I ut, M.n Jrel Mii-Iiu 
IUhL 


J 'piwif “ 3 lj 


211? "i 


PTMikal llln^wM £ In 

RrtiiiJr *i|iR 4. A. Kiptf! VH i&1'l 

Ji.nli 1 S-r.igvij r,i| |br Cfart* 1 " lih \VpHef QwFrtdl. 

|31iiM. _ 


LPj4« M.‘- 

J'v.tJ 

m.d. 


Jinu-Tiilkt.! ilium \riei1-Hit «1 l‘tr pasr* 


2J3S 

Ul*j 


iw 

tm 


mz 
1OT1 


£121 

vm 


£<±l 


iws 


Pi Bn’11 pOa 

"Jv-rT.Ijrm Iu1cr|inciiti-fi' Sy 1 ■!.■«» L'i \4 IfWiknci, Ml 1 mil 

Iti.manl t IP ihi q-ilitNDc [-•.*■* JlldiH'iidi j r>iJ 

"■R-.yi lii F-irk HjiSs-r> S, im lljitf I'ti^ikal 
I 'i •!■■ it ! ' •“- -J-iiil ill PriiCfiCliv* Jill ikU-li i' I-. ■- W. r 
Kaye. 157 iiacm. Ilhiti. Jill 

■JiiirrHsFnxiM'TPpf^ h> All*-n 1‘ra»kPni Txli-r, MLl> . — Mmt 27" 

"Sl'llf ||lll Tl-LJl IIHTUl- 4 t'irfli: iw III) rllF l W 

I'hii-ii .It i If.jl.jiM-i in ALliimbwiraip^ " 72 ix £»( 

^i«irpiral kaflkikr^ ^ V l a . Itrrt'ftifclV an-1 Bi E 1 P 
Wifcw IrU (***. JfhW—Jj*i 


"Sup**#? <yf N^i^.Liiiir 3 t-y Fkcmtlimnip Uerh 

■wU' hf Giw A Wjelli, M.P. . ___ 

‘Trxlh uh| .lam Kjrfiil|Kr*i>h<ci..-j.||y CwiiidrixiF 1 In KrP- 


Akny 7,?0 


loyin 


JlkMcd Hip 


ttraai A, I M 1*i. J Ki |upn< i*ji ?* M illiskJjl'iiq 

^TW IU^Ia 4ii LidlhL in Ttm'raPli" (» I li i in jdi tk- -IpliaiP. 

>I.IJ. iil «filiwk. I 

n il*- rmi. i[lfi +ri sml Tkf r F'Twlkjl 

tihr^tliici liy W .1 Trirwli Jil A nkhi.h U.C 

1 IbiiM- __*_-___ fajtn 4Ji 

TIik- OmriJ "Mrrfury \'j|Miur Lamp" ry 1. Jlrll Ilteiii'Mi. 

MJl. IKS pnpi llhul.i— N»£r JJQ 

‘TV lllPp-Vhlil Thru Ai.lli.ri nlh [ftlililal awl 

^frk.iii El.xr^H-. 3iill r-.- In r-InffliriPiB Il’H nf C-iJ'T 
ami Villi ns i>f i\t* Ky Amolil I^ranil. 11 H. 2 ; R 

pairci ____ .,— _ Jiebuh 

"I It li'i-rtefrmc * ■ il'-p-n -Jlnr ^ ■ i uili-m!" jij- Ai ;±l 

Wrliiiirlet! Ge*rn* M ,I>. H'J ka>|Ji Dnin t-n^nl. M I> 

£56 ixte-rf, lllirtr.---jfpjii Sttjflft 


il# "I’ilrt-Vivfcl HaJia?ii.»n bthI AminnflltFS»'“ t In IIIijIm t II, 

M.EJ. .<l ■ ■ 


km w II, M h. t,H Vr. Krtt Rlt'.'1-I 

fhiS pj^rT Ellu l 


-IpJ nllslljti 




"t : 11ra-Vklrt H;iiliaU>^i in I^niil t’affii-L-iii“ 

w Uc. is MU. U2pm** HNH.- 


l-h Vr«|rlrffc 


.Jr* ft !*JQ 


Mi s JJ.; 


212 ^ “L'llra-W'lr-i Kaj j in Hir TrraP|t»n | ^.->1 iH it Hif ' 

*F Fctcy KiH M.K.f -S -H.,I i’ll.. 2iTi UNh-JIj# 

I" IR H.'. $ Arra^ S ihi- Sli'iiuir ('■Traml ii'ulfr iNr iflipnliin 

■ I tll-T T .. I h' ^»>ipi r !' Ll #!!■[ lUlVirM'il h llir 

Sim nw ljtwiil ■■! ihc Aftm — —/■/pvi AOs 

2AJ?s “>L ruh thmiSrt- In J. M-^nn. K«1.| in-r. 1'H.r.S. 22S 

pagf». HI iftiicfEiplik | iLl,Kd ftjjtmr- T.fis 


4 


KoIikHct 

Pmamrlrir 


Till. V.aa ikiiMlil LlJ Ilia IrraLnUlM i»£ ln- 

li l I ,il m tji 4*f iIk [1-Mst lj.l (4Jk JHd oclli-i (ufflli ifJ 
fijrMnciniiL Tli-f adkhc tmJ £.*f Llw ekdrikih i« 
lilac-c-'l hcKm-l cervix. The mrLillii: uarfii:# 4>J 
i he rki.1^Hlc In/in^ m i'|iml nMilarl with llm- 
pirtlcriix vaair iii ihc k Jg4na l^rcri tba. ekrliic 
laiprmr iIiiLiup.il thr Iuiil in S«: bartniL, ihwt [in.r- 
ilili iHp ii.lln'Tilny Ji*l r i rnlnal lllf 

rkMlriie. 

A"n r Olile I h p|«Pw 

tK*l2 kirfiLilwr I’irarm-lrif FJKiri^^-rrTn^ Jink I 

Or- Biennan'fli ElrclToSurgiail 
hlrtTiDirhoid Cln-irp 

F'ircni!* riijf, uir, riAipIce r n^kukaf uiik 
nimimim prin.iih. «'.j r -il-H'. 1w-« uf ■ 1.-: 

Iirni-ri|i< ill, Hhuli li ihrix min" ^3 fejlAkis 

tranilUlriE Uiw. 

Ww. Co4i Price 1 

3- T *J lUrrrr.i ii 1 Imi^ira+ii/nl II Vn.-xr $_!?■ Dp 

GLim R*cU! end Vaginn! 
Spflcoh 

F’lif imp* In ^PCdliwi unlll life 
i fkn! eppfcraflkin# IIUiDrlkflw. ifi.li 

JMrtjudta.y, L'klvj,inKjn t fk.j mi the 
ri'Hum a till i jjcihiJ 
TJli^tr tgih'llli IIP lllJiir in lllhtr 
>1iiii>lan1 hhi: 

Npi. C’wSh JVicf 

1! mni iliaimflr-p S'lrf^k ?(IW 

K\H .Hf mm i|iAinr|iri tfnbt* -K' 

kS'F m Inm ili.irr^fl.. V#nP LflS 

^IHiUI «4«+ *ll> : lliapc* cm T< I'LS'lt 111 Ifiilrr 





Wire B*lh Speculum 

Ni. <“«♦» IVicr 

P776 Ak UlDiiFalnl__T«hU* 

Sn 12W 



DLalhermy Th^fmtsmeter 


N'li Code frief 

1Z?.S Tb«eiiiirflwifr Tlw lihkiihi! I'hillirrivijr hkitri-k* I h'alimtbrit 

■>■ jV i i uTtrnap UflO 

FM Km. IZFS, CfDflrgr^r «®lc - }\fy 


TlH 


a 
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II O, Fl!?CHFR * COMPANY, Inc. 


ACCESSOKII 15 AKD SUITI-IES 


The Corhui Endwtrvicitis Electrode 


Jj<L ISWfl*, | 



EltfirM* *MI Wif liiui'kipf MJ 
I n M*t 1^ 



J'-i ft- h.ataml <1 

[TV# mE lull 


kimf I ■, »■■!. I ihri'nhril. Imllonral imh^ ■ ■!_. . 

IS* f-pk Ihlcs 

I9» Ci - r-- -Iril jthII Mt - •Mi'K'P* ■> .. '. ■ •■ ■ 

■ ili ■*■ "■’ifc'i *»t__—___ . . i 111 K- 

IJ»"i IV’.M- EWn-fc s* nMr. >«■ hfl V- ill • I--* - IT-M 

(?,« NkfcH |iNi-4 T-lVIl P-* »S"‘ »T i.hI.,.. pCLvin.! . r.p « 

n[ jR. *p_iM> > MJl .VN«»n-. -44|— I4tf HM - J'mtaJ 

IW* 


i v« 

mill l.fc- nr ifrp irr 

11^1 III., Mxi> 

isjv i. Ph IL. In. i ■■. 


P.«- 
I 1- 
I.IK 


i>i 11 i 

v.. 


! >11 III 

wrMl #nil 


Curved Eiidcctmcilia ElrcLro^ 

i ■ i»llf in Ihr «m m wt ■■ lh» -■ ik«|E>> -V. ni-|.. .1 Ur, I'mV^ kHI 
„ **ir fife* 

l.*:L tlrlM-L j. llliirll dl • . . rill. I a ■ 1 (., h *4 Mill iliitfl IH atlli In I I, ll l lrr-L«fl 

kiuvwwIiV ■ i. ..... ——-- Irrgr II J.IW 

I m Ml I'm? pni-grUri, -J-r-iW m -i ■ i i L. „! nviVfii m H.j* * 

I.* fn fu- tflTil, 

Proslatic OkIkkIci 



Mu. im 



3 T* Irt 

rrn S'l-f^ii/M hJmrwU, wrh Efcrt iu n -l»t . 

leu n«itj-ir Jn*nH' • * L lfc —— - 

13 * J tFnn-ijrir fc»#ri in/lr, virk ihi-riMm-rFF , 


tVh I'Tkr 

|UM 


-T,™ U.M 


The Maiisuf PrOiUiltC Electrode 


So H In*# |ri<H 

T 1 ^ '*"* su* 


1755 

2JH 

23EU 

liu 

2KH 

ilfc- 

2W* 

13» 

17Fn 

17 Jf 

W 

I;**/ 

IVti 

ism 

2m 

jilt 

2311 

23H 

m* 

231$ 

JW- 

2m 


Cutle 

ri .VhK illli i.iSm ilhl Alfcfi I'll! ill _i J In r.ijip * In I Ili^iUn! 

limit XI.D. e**«i tlluid____ -\V**f*t 

"ArhiMhi i . iL fc j fiu 1 ■> ih f.il PrMtifciunrEs” I .i 11 1 1 halktiEr. 
l„MLtAL puft* lihwi. 

" .^a I ii.iif In ujii i! il li S^.mE It! 1* n in f |-. Mli*-i..ilrl Uj 

■lluR.i U } ft. u h!.-nuilir. ll kl S 117 |u,(crT 1 lltalL J'uA I # 

“A liinl Ik-!* <1 I'ln-iiri'llii-rji!*' h \\-> ila '■! SlJli-nl, 

M t'. 2? ! l iMfjrt JIImiL____ _ __ ... .PgTffr 

“ All \ i jty ■ ■■! ll|i ! V-nriiLil nil] I iiiiiii'. il Slili riitri 

.. ll-.-j- lijr \r.hlMl.l M'ti••••!»'k I" Hi >. J„ I 

Chibk. It. Wlimutort, P^nr-S J-..I nliN.ini t'nxur 

H \ rfj tin ot T'liMixibciiBLi l i t. il S..ii*J!mki, V| fr eOi 
R n lljnl. .____>__ F-i^v^ 

Mitiiiniil MijiiItN arvl Ik lfirpai^iilic I - ~ I*p Imin* 

>[im^ii i Mi:iiililin%. .‘|] I I -l^|| i Hill II. IW Hi i. Mill nl ■I 'r^ri 1 
"A Tarjasir uij i i^lilT ‘ ^ k A JI.-ImE.^ii, \\ \ -ll| r.l.l.-.m 

4$9 |kifiti lllnk_____J___ Y*f*r 

^iZEniml AE-7iii3liiin dF Si'iihiJ i .m l Arlifr:ial Ujulijm in' 

I . Kiliinr Rajrr. W T ll\ 

‘i'hjilirrmjr iii ilii Tiwnimisii <r i-niiii^ruiairy (Jimu-i 
WMh Kl^rtfll krlrffll.'r 1.1 I Hh..r l.H MlhIi[ I 
M;D, ^'iiKiiLi | i'i '..in.-r, .Vl ti Jin' tdlrliTti, J<fci 

Dim* A1 llluil, . . r. -H 

"Ihiihrmy li' l*r™liKLii n uni| | '*+i hi 7tlr4ir?nf mil i'ar 
i-i rj 1- bjt Hihaii l L i 'iBntirrfmrcfti, ^1 V. 2a4 nftliijki 3K 
JwVi IBW[ --—^— -— , , . — 


^iih Sf^ial ki frM^r n ... 1isjlnrr>y 


ViTjl' 


^fr^-arl, SF.I»■ JM -In- 15* 

“^Inirh- li;-7ii?}ilh*!- \ I'pa.ti' al Ini r'"fiKlii«il In- hi I ■■ 

in irntii i|ir jir. | ^fi|rfrr' " I -v A |{ Flint. M \ Hil I b 

llluif, ---, , JP . t __ Y^\4k7 

U Ml.ul-L . riiL .i „| 'J’||. r il>'. Iij N^illu-h *1*' Vi i,r’i|-rt, 

•\ k. ft, Si P *!il fi'IlM ■!! TUfcfiLTk IIIbM ___J'm* 

"l-.Irrlmllirr-TiiL- -k i|c E|mf Tr^lTTirill '*f 

Minji.-i" In, J il4>r v ui UiKn-.-r- .- r . iWishfr 

«Fbl 1* Alum A nifn-jl Ptuillplir 1-r JC.ruHtt U Affc, s1, !>■ 

dul Rea___,____.F 'i'juj 

“lifcl'iBrli; rtJTiml* ,ij;-I L-iw 1 i’x|ti«;.; VV.n: ''umri'li in 
F'hk'lifir TlwiPli? 1 ' Wp 1 L. tlrlUin AIbpt^i-, >1.11,, Had Ifodr 
i^mL If, Mlhftr. M ll l-Jfl p+pm llleil B - M ,.—.—^Ifr 

^ir.n.-Lp Jt nl Mr.liij.1 hUrvErn-ii v ni -I Hn.l il. ' tn lihin 

k KiiMtll, F k f.PJS. ZS'i I VC - lllunl. 1 VJnV 

r lliLh I'rnframn I , rari4i«- ' try EUirlim HArr r,rum, M.l». 

■ ■I: i iSil ii-i Iiirn llln*^ J'i.jh,. 

^Uhrlufci 4 t nMlCflfttk" f-t Ik. FhMI Ji^crlidlmil'l’ 2W 

tapes gij.Tin^i l lllmt -,--- J’klTjf 

"l.rrlii arnl llrnkti” ki A1 Ijxfcirik jHIiI J 1'idiii. XU 1 

E'-'l-" Ifhli! J'lljilpT 

"'Tllrikii J.I l-lki | T liilj! H 11. I i.inili-Wi jp I \ K 1. llrfiAiw 

2 kl t ' 1,1 n i L!l : |urn V nil ' f iPh. I> 


"^l-rilrrm X-ray Tivhiiic" I i I <1 i Jtniiiii .*!4I 

Ilium 


I "i MJ~f 


TV™r r n1k- Trrlmk n lo h>ri«V HiiiEpt Cpinn^rr, 

M.li 4\? ILI.-TI Jll-air I'uu 

"Hijiin; Thr»|i} -n Ihw-Bv - ill ill. 1 - 11 . I-. 11 . SW an-1 
Thr,uid" l,j l< 11 ' , lr r Ml-. W II ChieiI. . '■ I 11 


ir#LTtr T 

i.,r-Tlnpih 5 (■< firmcniJ Fmeli ■ in>1 fr.-r i !»■ I V of 

U«vhT-il«j i'' I llrlbil f.EiL!-ni, U It 7iu1 n|i|Jnn. 2.11 

I 1 W r * niu!H Fp.I.i.p 


rncc 

>.«l 

4. LH1 
iTlCD 

iPfln 

ELMKI 
121 
AJS i 
in im 

>m 

jin 

im 

i,=*i 

yw 

im 

hici 

?vnn 

A» 

?.Ul 

3t>\ 

5. KJ 
ft "'El 

5 m 

JX> 
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II. G. Fmiri.li fc COMPANY, Idc. 


ACCESSORIES AND SUFFICES 


Tbf Fischer I JpVilbiss 
Simji Suction Battle 

N<T. Ir^S CMUilELlI^ af Wfllk-, 

Mi ■*■ pwcf, £ pirvcF eatlxlef p* jtJf- 

twf Ellin 1 .uni capnMTlqc*.. Cndr 


Frirt_ ■ ■_ 

Xo. 

Code 

Price 

m\ 

n-.llk anil 



XVm: JNrtc.J’mJrih 

1 5 

17*1 

Snkalt Silixw 



Cilhriff _Crn^-or 

I.HJ 

17".? 

1 ii r^r Sil i. r: 



CalhclfB ,-- r.i'pitjV 

I.W 

1?>4 

!l«*f .Tin| 



t'«nih’.-lort .(/ht^Wp‘ 

t-SO 



Rubber Vacuum Cup 



Nii. i5Jfi Mu. ISS* S‘„, 15^1 


No. Gulc 

I5£S FlErxiMc: Kultttcr Vatuum Oufi,--,-- -A 'lib' Sn,-)? 

1556 PJfviEik HuManf-'Cnp <large") ...___ KttmJy ! 03 

E573 Mtin-I Air.uhhicu! fnr nniMtiiiip ihr- niltfreT £iij^ 
em ilir vacuum harnSr— ...... . 


Molor ftild Pump Grease 

Nu, Code Ptfra- 

tW2: Sirmll cmi_____ ____*_ Ktlth 9E33P 


Copper Inlra-UteriiiB EJectrodti 

Thorr . Vk Tk iiuUkU mii* trill ii ,JI Jillij lillr UIh'i Lllti Ulin! Li^r 

ttir- 1 . \i*rt lurJ lllLhei li|H- 


Nfc 

tkii >iiij'l i. ■.■|i|^e l.'j-l i>fi Hu^Ucr ^l-. ilL. .. . . .. 
IW5 Uh.| iikri niil' G-rpcr 1 mi 4 with llarJ lisiM-vr Til- 
LKJ& l-arpr lire < jwt EpJ villi KiH Ital'lvr “l'ip 
IMf* Scl til I Kiwi n«'ct jp ahivi-.. - - 


Co-le 

_ Ntmfwl 

_.V.mtiT 

NfaraJ 

— AVui'.t 


l i ricc 

JJLrO 

3.W 

,^P 

Aiim 


Urethral 




Cade 
JViflm'J 
. IVli 


KiaM+rr lln^icr »H*i i■ t-|i(wE f»p S 4 •IvnKErr 

Hniri KuM«f Hitfclce V. =ili Cupper Thji A' Hlw,mfhrr 

lEnfd H||i.'<T SIiiMfP »ilh i!i Un i Ti|i i' -li.imrlfT JVtehr* 

Hpf-r| kblilHTt- lE---U.Tr -n.il ll Wt #4 J Iqn a. iJn.vr - --JV^fr 

Itint Kubfctr IftiJdpFj ntil? __ __ .Vltn+u 


CirfgirT Tip '-nljr, !l 
1 -ili|Wf Ti-i r*iPr. rffc" 

flSf, Ml - 


.lipimiTr 
iliattMter.. 
iIlliti-eei! r _ 


_ NvJAt 

..Nmriic 

iV-nnW 


E'nar- 
S^lMi 
1«1 
A iii 
Up 

1 m 
i no 
! «' 


4 Q O O 

N*. Co* 

!S" H* r ‘ ! '^hbtr Fl..kpr mill C-htt fllivr Ti t 1?f -lip, a Vr.j*> 

3K7I lf.tr 1 ft'iiMrtr Holder wilh Cm-unt Olive Tip J*K !i.i .A'rituP 

KU H ...! hliiN-*r Fliil.f-rr will? * \ OSirr Tip 1W -l.u _(Vifn s 

Hill--] Kllbe^f iNitlrf v. Ilk 1 I' |i[irl CHj-ir Ti|i 25F tlij Jtivrif 

h i ii it Nn 1 - H-.ilii i*r wiLh; iifl *i h ijimiTi -i» .il- i -r 

Mil.; \i i|,!. ■ IJ..I.V, 1 mly -- W+rtm* 

C-itjriifT IIIhf only, I7K Jiapnrl-rT _ -tfvgfa 


]f(3.1 

m* 

tF?:v 

m 


f>f:v!c oisljf, 51K rftihsdp- 

IKHI < 1 .E 1 - I 1'l.vr ^ ilpaflltwr 

tSrt ClPiV|Wf OLwf Ml*,?, ll F iMHWttl 


tb>#J IterFimlcJ Mini kuiilH-r iMiw, it. T i ji 3 pt«in-..i. v,,«h 

I [■ Mi r _ _______ 

EHH1 I'rrf-Malrd! Jhi ! Kuil^f 6li-iTC iicilr_ 


_ NmuvT 

— _iVf-Uf.-IFM 

lVc?Hf|?Cl 


I'rkt 

S^n- 

>£li 

- II 1 
iOO 

1-FO 

M 

Ck5 

bi 

e& 



Pudtef Peiiifie Electrode 

AJniiratTy ^bin^l fmr diailMrmy LreatinnH nT it^i- 
tTfbirj in 1 lie mak- CiiiLairnT is ftHed with fcdine Jwltrtkm. 
('finlirt if nude hy niHiiis nl ,L the mi-ea! ftflit hnen-an. 

CmliT Pritf 

NV mi __ , ___ _ _„fW 


w. 
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H. F[SCILIlk i COMPANY, Inc. 


ACCESSORIES and supplies 


Carbon Ball 


Gb« Exlwuri Cup* 


Nn 

n*2i 


icn 


L .irUjii- B.ill Ekclrocfc 


Code Price 

If tiff Mi 5 2. i"m i 


OblnnR Capper Ball 


Nrk Codt Pfke 

I £22 r*NMiig C^i^r Ball Fki1rfwte._, — Margiy $2.50 

Sigmoid 



SKfpik&l KldcIrMk'—abiaLiniHii lip . 


Gilc I 'm'r 
Uatint &W 


Nix 

ayzj. 


Pmstntk 


N<k Guile Price 

t>s|4 i'mvmk I■ JIL p<H J I. ,iI lipiiiiiuiil Li]» .lhirjfirt $2.50 


Vaginal 



No, Code Price 

|K>S V.^iiiai BJecIroik aluminum tip $375 


Galvanic Eye Cup 



Kt> Gtk Price 

1 Hj* Clip {far ■ -.ii v.ini in) . . Mvrly 


>la«le of %rinn>Uily liniitieiii pbin with riin r.f homer jbvt 

nn (lie cdfe**. Tlw emls r<: fiiieij t« tlic uLUr Ipmbpig h ibe vacuum 
handle mi nil L-iwdwi' e.ifcinci-. cmitaininfl pum? feniure*. 




No. |H»A Nil S.WTr 



Nn. LHKK J 



No 



SV LSW Me, I Km Mix IKK 



Mix 1MTE No, I50SR 


N«. Code 

35flnA V-ncmim Cuji, 1“ l)ianurer_--—-- 

1S0UB YaL-umt Cupp 3.!." Dimittr . Jttvin 

ISOOC Vmhiiib Cop* 2* Jibnwter -.—.. J&rmi 

IfrM Esluurt Cup wilh Lrajp -- !rUy 

1505 dlnsi Breast Cup__ . 

150? till-- Piniirv Cup-—- 

S507R Snf( RtsUk-f Patnrii Cisiiw .Jfifiy 

I SOB Cite** G. U + TUbn—.. ... --—_- 

X&&R St,f[ NuNrr G. I . Cmii*-. - Jw* 


Price 

$0.55 

AD 

.40 

um 

.so 

.40 
I _-?5 


£4 
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H r a M^ HI R A rOMPANY, Inr. 


ACCFSSORlfS AMD SUPPLIES 


Prewure Valve Attnchmenl lor 
Fifcb?r Cumbinot Wri Cabinet* 

Mu, Code Prfe* 

Min S,*cb,| "V" Yak* urilb De VilH» Nu. 152S 

Cutoff wicli 6* lyOH____,_ UtM $14/15 

1111 Pre^urr Viilvt __ tffUw 5,20 

3517 Kttl.t;i l l rnmft llu-r .L'ViPfPw' I'Wl. ,\$ 




1 ll’.iil r.iT li N> l 1 


IMlIil I *11> 41 N- } 


Vacuum Valve- ArtanftaneiYt 

Tin,- jc ULii-ii Llandli- tunl J* frr i* Lube, illuMraitd imi3cr Nu. 2 h rm! 
included wilb Oh- rental 'Si*. IIIJ, a^ ihew- part-s are already for 
ni^llfil Viilh CiltSp ol i»ur rahftKU 

Hie rcjfubi Flexure tEjndk and h feirrt fi- jJi^i in illo*lra- 
iiou Na E. aIn'ivc, k mn| inclii4td with ihr rc-unlar Mu, I 1111 Vulff 

"nfcr, Sluw pad- arv idready ftniikhL-d will* ^ncI h «f i-iir oil-inclv 

No. Cock Price 

IMA V-aenuFii and flr-tfiibtinjs Valve vrilh 

JMhindi! 1iu« —..—,——-- ,—i - Jdft $l.LO0 

IN: VnCihtan Canfjr utlly... . ... . . Jilif 3.50 

Ist7 Vacuum ll(w._ ____ Cymk Fool, ^/j 


Intemiplft H audit- With Maul Pad 



No. Code Frit* 

3ftJl IiiJi.Tiu|iitr Kindle with Aluutf fW.... .$3.50 


Catapbofk 



l.leCiludr with Rubber ^iuLE*liuvi jihL i attain tuiC- 
N« Cnde Price 

I^i2 faEftlihriFk’ Ricci hid* . ___jj_,__ h\,™*\ $&£5 


Fffsiblfi Sigmoid 

Electrode, cofl-iinwtrd of puie Mock tin Uit>ii^, wdili tin>r end fur 
fturtdhi! aludimniL 

Kti. Oxlf Pei*e 

3S33 Flexible SljjaHud LiTectnide-r—....$J.0U 



N*w Two Pole Electrode* 

3'nr rniftl^l luC.iliznl COTh3pEN*Ii> in tit* m tEin mid 



No. Ode Llic? 

LE52 Rreial Ekdmli ——r^-- ^00 


NV 

kwh 


E^hauii Filler 

Ffir mnnmiiig Ih I^ptsi n«r mp lnddcr and dm 
handle pr^itr S luffed vritli abvrflwm toliou, ii prevent 
rfcie uE tlic rJilmEfal tluid lu die [nniip. 

Cciile I 'race- 

F.khausL FilLer -— Jrfih $175 



Vaginal 


No. 

1855 Vicinal Mkclfude 


Cndt Price 

.Wfljtm.,- SUV 


M 


& 
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13. Cj. IlSCHLK A COMPANY, Inc. 


ACCESSORIES AND SCJ1 1 1■ I_lJ-.S 


Richer Mviil Hitctnidci 



I'm YUt I'a-I fOKlniA h.r Mu. 

J'JjL 1 - Flit fttnHralv ftw Kit. 2371 -ixT. 

I'iJC, Flat 11.1 3 ir. tr- *(.- U.w , £|?"i lv" 

L-'V I'l.iE 3% I J-k.ll.H.. '-.r \.. „'.v„ F 'tJ-" 


Code 
ii jirtfr 

— 11-hUj 


j'lkt 

I.P» 

UHt 

l/fl 


l-'fliinsid pi +*i 
J.lJ’CM'ri fi» 
i" in f whkh {■ 

lln.i . ii-r.li H ■n.i 

ter waked fw. 
toft hkJH«n. 
OwithI vi (l| 
lintv * hilt 
Nkfi fsJirkj 
The whj] «3ss- 
ihpjp |btl ■! 

C*W*l| ilinul|i In 
iJir |luL JIFpI 
C'lflltn mill iJir 
t r t U M t liwi fti«1 

it DJlilr ii ll. 

i ii r Hii-Im-t 
P I a T -Speittff 

1 III.I Til 11 LI. 


hschi r DtnlJiermy Bc]l FJrclmde 

0;pipM**d i.| a ¥fnr« r>F nhinnimm rcriancnlar cup*. I uke-l UritpthH. jim3 j 
C-n lilr i fell IWp ItrJI Our af liuirr ■I!*} l< tPUD^IhTJ for Ufr 

P^inx rlmthfnny 1<. imp wmH aiu, *f n miii Lt,L . rr**k U mnupnl l» 
psin ar-mivJ ihr mitre ripafiallf tisw"iifc in cam uvtitM h Hi iHirm*! 

(irtlMrt hi ibr IfrlUfrlrtfl Twffilj-lttom** In net. 




ClrIi; I'i list 

JW-rJl $|0[U 



N.> 

\5t7 


I >A2 

i m 

|v,W 

IMS 


Suction Bottle 

CiSrlr THcy 

SuciHU iSj^llcr. cuq]- 

pldc J> 1 I I 13 > - 
lEllcd _... Jie'/df ^5 

l!hin Ih4ltr nidi, .Jiuli-b I 1> 

NhWkt liutc, U .Jtmti 

Hih^rt ijltlKfrr FAttrl* I'# 
i’.Ui* Sy|ij»|ru -/(tfh'W 3l> 


Air HratfT 



QuEjKil It irralrr t«TFert mnliul n» list i:iii i §rv it iitliEnhinl Fi• itfH line 
( auirE'Jc 1 iin.Li'1. amI any ikiTrc ill Iic-j: limy Ik isuiHL.feilhiJ imtcfiniC^v- 

N&, c«]p PtiK 

ISTti KiscIut Air Hcalrr, nilb win anil... Avoiw p 

tS7l Kischcr An lifter Vnk ___ K*r± S-£» 

L572 Air SpiiraiiiL-r AiLirlinwai— - Keti -^1 


Spatial C^l-tifT 

t ; n1wa ftltwnci^e Hfvbad, 11* 
t’uE-itfi «jI| br lumUlicd wi?lt u 

rihofi FtfiftEh fclatikcr luhnix ^pr- 

i-uil in—i ij ri1tn<ilira«i1 null mver I he 
i-ISli *hf I.JUF hc-MUft I t.iriij]..'. He LI I 
itlitiilw] iin illuttratisci:.. Alsu i'ui 
wrlhoiik ffK-uiji lB Y r ' Valve 
AlBMhmcmi f-nr at m 

imil r;i I i’i | 4m |kii*t GJ limli'r Mn 
11 GO. 

Ktr. 

iJift SftfL'kl Cue prfT ^_ 



-J 


_ __A’iVm'i- *3,(10 


& 


AJ 
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ac CESsamvs a^i> suppim 


H. G. L-lSCm-U ft tOMi'AMY. fne. 


Dt Vfclbiw Atomen 


Xu. CoiEc IVIee 

■ Sjfil) I'.mpLjr ImHiIc nnFh, *ili» Flnpper --x- JCaft $' 10 

9 AlrtUcf. Spniy^ ^iijr hijuid.dJ nf a?|ihTiii\ i« any diPK^ 

1km ik’-ircil il^ 

1522 NnlwISiwr Tnwlur^ a t‘a]Uir; few dh irtLlv. Tfcic VftpW* 
fan k* w^alcL-iHMl hjr [ljtsii i r i." 1l*f liitk taliU: to a Mtt- 
r-iriEaf iKriili-jll, ur ■Sirriyl IktimI hjr lirnriiij; il lu .1 

j«Ti.-i inluiibh pcutfllon -—h- »-2.1 5 

r-:iv»trr IlldWtr. Diffuse* |inwt1er jvrfwlly in -any *iiic 
ikm «_-- --_ __..-.XflJ'fl? 2.15 

I ?•*!? AliUDcr* I^IF 'in-ayiiig <iili Siul yalnli^Mn k rjii 

1* e-jsiiiy dlc.il !■'• I by mhcreu-ing iln- hircl-piccc Awl 

wi|piu£ like luV, -»—-, .j 

i All nltovr ,ir^c ehreme |4 a(^1 i 


Nq. 



Eupluchiart Tube Opener 

Cnk fVirc 

l iesluchbiiL TiiIjt 
Opener.. 





V. I . 


Nft. lAJ-i 


tf* ISJS 



25 


(C) Jeff Behary 2019 


29 









































H G. FISCHER i; COMPANY, 1^. 


Intenul Electiadu 

TVfC ekcirodei aft pin-ntially llw *miie a* lliM*e j]hlvHlU»] and 
nk'^ribtii lift ffifiti 23 ami 2-1, rxctpi thru ihr wmiiction are af rh- 
"Morie r ' type co qctfcmmndace crwrli tumbled uitli -.lie Mchk Wave 
f!cnera|un 


N'ii. 

JWO 

mi 

mi 

m.i 

l'4* 

mi 

IW7 

14*1 

mi 

S9» 


Cods ("net 

ll-.vl'le lr 5al *h<:lrip!>. fur IU.ifl.<C<l IllflU.'ld' rinuH- Eli 
> ■•»>• ri’vijl area ai ib <i.«ufei|n,1 wii ±i nciun uf Jrucr-J 

mpf iTiLia, III ijilrlir-1 n r-i-i-Jir. (N« I) i .. ii.i.- Hi VI 

Q U gl l Wl T j t rkeitiidf. fvljHM ilt*£iknit iniUM-k 1r*lSu*> 

• dclcstiime ik^rKC a£ l -al <lhauili^r. i'Nu. 2}_.{/Hiiin 5^1 


|li|. Ixr i ri E||l t (i> l n - " t.i L,.-i3 iftY!*"- r^ *41 ■■ r I-birl 

rrdal rc-gii:-n. {lin .1)_______ —L r ui/i UK 


ViflimC ! Irem-lr. lot urnrral m>ifunriiaB l?F i^luc-uiKam 

f rrLi & il i m i > 1 1 1 1 -.:i • J (Nfi «!)„.. i ‘iif.ii 


J .?> 


Priftlaa •: '"biiiiplr, ca nuiuge lUilm-.ii j.ISy >■ uiimk! 
conEfact inn Cmiie wave tUrn-ral). (Nik 5J_I_f/nlfr 231 


III tH-kr xaziriil < ln tr--|i- hir ;*-cal n: l .u> .tmi i> -n vl v^ina 

IrriutiJ L-iifwJmaris}. (Jfn. __ ___ 


.itfriut 


JSismi-- I ckrlru'lt. fur cuBitira.lM<ii due l!> iti>Ii|ikJ dr 

(N*. ?i-- 


^.LiiiLiitt i ■ ■ 1 1 .c! *nJ ir .|i j. i. iii (SV : 


VfM 


am 

J.GG 


ClUoiiW ff-pper h«|l, fi-r k<vt JtOrini^itc i ffon nil rnihnniN 

■mpt Thit*" in fruoorrlwu, l<V*<|.|i£ ii^n-. >r ■ I.U, ri<: 

CVf. S>____ ttfMwS 2JG 

Nil i a-nler>r« *fcri ri-"e r copper, h i h hi r>l riibter i fnr 

Elrfillpfvl n£ nifiimH-4j!li> jml i-.iMtuI <d lltrriTiC E*ti|,-jT- 
iiii-«1 {pf*Ul** f-.ikf, bErllinli uf irpvi^ (pvEarUvi jmhr) 

1 Nil 'Ki .. I 'f.m 111 

1114 . i ■ ^ rail, n I-i'l rlL'tior-tc, f. i cthi-F uL -iiplamniali- -m 
h«ii| idlirr.f r..i|. l i|irj'ii . : .f iftr ulrnii riPil lacinia Fthu Iitf 
Ip Jk). (Ne, W)__ ___ _tVrrfu 20S 

I ’aiaHMiik eketn^r. W ■ iiLr> -1u>. r u»Jk'alc% u»itfc 2 ^-al ■- ? i*i. 

<*rrflifc. {Nc if)_,__ _ _ _f/™4 fcJl 


hsdier Adjiiitable □eelradt Support 



I'Hs &m|I[;h irtinK ■ Crlr-i.^k'^ dlJrtnij; 

rcCEril nml wqfSnnl trtaEnKnl" 

i*. |h i! i^liril li^n j wOftJ,, iVpiiijhEwl, wi I Ii 

cm rujfim! iful ilcr I-<111-111. Oainp i^ 

ipadtj M E hi 11 j nl Jhr-r. 

Dili? Pri« 

XtK 3R57_____ Fifjtirf 


ACCESSOR!tS AND SUITMlsS 


SLnu* Siic-titm Tub* 

^-4j ciifi'.tnu'U’it thn-l el is inipnnsihlf for tin 1 rt^iralfil nun if r m cnier 
■ I r vcctMifJ Inilli or luhiiqf !-\iiiiii!ic4 with 4 h. ful4<cr ml<iii+j 4nd a 
sneJal MluiflmH'm to fit lilt Vanuvr ILnnJIe surfed wL|h uur Cabiner 
Aippllli, 

No. Ox\# 

1505 ,_^___ -Jwtu $2.00 


PieHUTt Hiindlr 



Hard Kulilwr Jlaiwflc, fitted wkh ecolfol valvp, ftn 
%\ir TYIttl Vihrjnor Nn 1510 ai j*^r laaec am I & I* 

(. Jili:l:cl. 


L^kIc Price 


151ft 1-Tnr.ilfi* uIiIl ft' Tolling ... .I'yfrw |5.5CJ 


Tuhing 


[•xtra S 1 se^>ufr -iiid Vanium Tutu he, 

c rci! .'lily If1*£lls*, 


Ko-. 0«k Price 

1517 _ . .t.'nJHar Fool. 3*15 


O 

fin l if 7 


De Vilbls^-B-ther Adaptec 



Ai ra nidi'll Lu tlE llic 11[krrri!l end id I he pi^-iurc 1 I cjjmSIc fuiLiLihliril 

with Htschtr tahinct--. and la ac«nnn^>jlii1e ilic re^ubt Dt Vllbisf 

tmEtbi. 

No. Cfpdk Price 

1530 Metal CnuneicCflr --—--...--—- Kw_\vri ^0.40 


3 


«1 
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it G. FisciiF.it k com r any. in*, 


ACCKSSOkIJ-.S AND SUPPLIES 


Pncumnlic Rubber VitrilWe* 



Vb # 



Nfc E^I sr*. l$5l No IfUR 


Carbon Hemorrhoid Electrodes 



I •«• .-"irlie•»i ■ 1i 11 |'-Him i.Ii 

TliU i*a ■ 4 Ii »it. u|. -i ii 1111 mtl vl in I lr* * - *ufr», wIwm itn inwdkr diHlPHk 

ii: I.L l» nur-.- . _irh |i. k. ■'. =1 ■ lin-uv >arh ..I, ipi|i k - i-iJ-« |iu ilIJi. if- |un 

l-M*H r itnii 

Nm. fthk Frit* 

Ml I .iiImm jljulliidt HWjTl 1 It OllPinkui „_I 'riW $17? 

I’F.y < mtUm tlrtllml* mnlilkiJi - Ykiiti' CoBCdliT-_r>fMrf 

IViJ IjpIhhi l Ivrir-^h karii -rvc i -.. . f Viu* .1 

|vv« i.irLrfi rlEtlPMtr—IWttH - FlituhUi 0*ii*'i'ir-——ftrtf 

3 ^=A L ,i i Ih^ti i lr: PilhIi Ilk it 111 ni - H-iIIlIIIil I'lrt) I 'MUrfllbf_ f 4 JV 

r- , I .hIhii ■JfiaTiHfa^ llUir IkllrfillkV Prt*l I'lHinCf lP>r ™. . J^ITlPlii J.|5 


CiHfc IVkr 

1550 _^jii.-i Ii SiiT,- VlIrfauMli'. K ulilifr linger -Katr<w S 3 "K,V'J 

issonsirull Sue V-iUfiLmfc r Rubber Cap . „... ..„KM .25 

(551 Medium Site VitaihHk, Metal llulihr^_ „._AWcjA .'.V 

155 ] El JiMiimi Sm VihraHnk, Eiul dwr i ":*[• AVflir .50 

1552 ] _'j' p 1 Slav ;'i 11 nIi 1 .. 5 EiiaS Hribfirr AV'ja |, HI 

1552 R Tjfpfe Sire Vilminde 1 , RuUm-i- i\ Karri* .30 



An iiiiitiiiarit- ikvirc fur Otc npplknlimi ol viferaliwi am] vnrljPr 
'■i iniiJ 1 «ks limu'luEuettwIy Mint be irsnl *« ]«■ npprcciatcii 
Nrt. Code Prior 

15fi7___„_—_AW# $150 


SmuLL Mu^lf Ttclmu Pad* 

FutU N«a. 1til(p, EW? j|.|j ItW i3li,]l' will. rm-Crkl badrie* wLih 

a.'lK:'i<pk 3i ilm abMvrbettf rMlfHal, 
ami covered vrkfi I ben. 

Nm. I m. *896 whl IFFtf aT e 
rn^le til inrtaJ Wi ilb n cfi^R*** tfav- 
rrinE (Hf*r JlkC fofil ifnd. 


r :icl«i j ti I 


Nn, 

ISP, 

m? 

IH-tS 
IS.^’ I 
ISW5 
[$V* 


n-n. Ie4rt 

Willi gvtal -Mil" 
Willi lull tf-sljj" 
Wil]. J.a.l ':M l J ,r 
rif 3 abiicc 


m 

Xn 3S«1 
Ct^le Price 


IjjcaliiJiiK Rtei?<► le i Smili 1__ 

l^uCaHjiiiK lilci! H>k | M'Pilium I 
i«t<Alkinji KlKtr'dr i l-inci*’! 

S*t cf d fis.nl] EEeccrtKirt ., 


r.-Fitf 
.Yn -tfo 
\ iriyr 

-Vv^- 
._ r-.^T 
I 'a fid 
f 'irJfrir 

„_l r ow 


$1.25 

L25 

3J0 

.75 

JO 

tJOCF 

2,40 


Flu 


iSfr PiumIEc N^j, -U5 . -f i Afi, i 

Fisdisr-MoiM Cord-Elcclrodc Adapter 

Nri-p'i^in,- Vj-1n!n riniiUijini; Efiir cords funH*llV<| 
■.villi like Mui '■C Wave OpetlCTjlrii in cihinii vliiin ■■•lilli 
anjr ci f filic l r e^<hrT Jnlenwl Kkrtrodra, 

No. Code Price 

1*58 ____ ____ Mvrodu $0,4? 


m 


» 
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II. G. FISCtlKK & COMPANY, In*. 


ACCESSORIES AND supplies 


GaLvhtik Ntdlf HtpUef 


IM nf h*H ruficr *Hlb nickel i»ti led Mill dw* 


Iku Ca?¥Htdr tawJ'lr SI- hirr 
I Mil IlilubBir i (•? ’iil lb hi luln-h 


I i-lr I'lkf 

H&th 1,Z‘ 


IVk* 

NV C*4# I 1 *'* 

Midi I In*** UiiWh lUnlnl Nli-fJ 

KebHu___ I^mnI C^i 




&f*s lV!«r*r 

(MM killl-i ffTfifrH i,i,hn«ir 
i iir-k, 2 fui-.r* — mi 
Dinl gray . Ifj,.-** $\ kl 


Nm IWUnnil I MM 


0|J^rt C.itvariic 
Node Holdi-r 

A I'nidirl JtuliJ kk'. ' 

el il l I k-l pt fl™L'k Ti-nl Hifcl & 
HfHPiilr« 4fi larjrraa li n^iSi iij> 

4.irtfefcrbni biiWi lirc-iLlc* 

firmly line in.- ■nprialMih'. 

Cnd# IVIn? 
hT,. 741 Altffm S7.41 



Rnbbfr-CnVprtil Connecting Wire! 



NV !G» 


I’till p m l J JEnl.kr - n.irrr4 
l'.i|iftefiin* Wiit« wiifli 
iL_ii KTHiiEikln, Iw Pi-wlurr 

[.-iW Vfillaip 1 f .riwa*(Ei| 

A%, 1S)2 


Cmk H muter, Prkt 

i"l| r a. i r HilM»i ft 

I irtilUTljllg With 

rifi inr I”' wfcrt l- j ™ 
ViilUiijG Crf7itla:u-t 
±171 


Cu*i J1 'iiM-iwa, |'f lot S3.4U 


N*k 

L'M5 


Mi|i±1i3Il 4 tV.r.1 w ill Hut L TI LULU 4 for Nix li?L 



Nn mi 

Cod I IVicff 

ll^rrorf £kSJ 


Ca¥ity VibrafmJe* 



Nex Owle hie? 

15® Y Aid mil V.hr^.lc, Ibid 3-luhlicl _A^ S0f41 

iSryiA ViLLriiiat VUbfttkMl,;. Soft [<ul4^r Caj. AWt* J5 

4 501 Ueftai Vjh^tptk, Ifanl ^ni^r--—Jfl? 

1^4A jtfl-bll VihulTrfkv -SerfI Hip3dnr Cap A arm- T> 

1562 ]' lr \ il4r Rtrffcr* Cnkrti r.ll hrlrr _jEWf ijOt* 

IStiZA DllRth|{ Unj* for S + a. 15A2 Caltirtei.. .kamy .50 


Panning(fin Rfcctfc] Cone 



Spongig Dii» t-nd Hintllei 



| 11 All, tli 1 , ill Til nil wilh fell *1iw. 

hlrt. Cmk Prwp 

m -J.,1i CM4 P4P 

M- H-ril P.p’.kr Ikii.lk^___ lawkim A5 

.i lri J-Vl| Pail I n** jm i ll rrv^l. -- 4rm*n I Ai 


Tile Pcnnin^liin Iferul 0«IW d4flpte<3 £nr ihc wjlli Hie N». S^5I 
VillfatOffc J-, flLTrkhcli wtlll Fkl’llrr rahihfk kavhsE the liUilwr illliJ 
[iuiuf 1 fpHwrix. 

No. C&de Pncc 

15W iJ.d,m!in L ; AtrLnl Ifnhtrr _Prtett 
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II. C. FISCMWt * COMPANY. Ik 


Pneumatic Air Hummer Vibratpr 


I inflic t III blank ftiikifirl atul nlckd-plilc, Arrai^ni Eta tertw nn v*l 
h jf |. 1 , -.-.isle linmlle, 'me it i.lcH3Ji «t will lie fuBiit-liMfiJ tofnpMc wnlt a 
Ir ■ 11 . | ni^H-r Imnllc iltwl lirP,L- tn JlltlO'Jl Iih :iiih ■Miui‘rtf uf cm.il- 

jir<-^n| :|ir. JJtglW ■ i-E Yiliralhiii ir^rnilmill ■ I liv air ualvr? in hnlfdlt:. 



N'u 

1510 

1531 

1512 

I5L1 

1511 




f 

\. nl 


AW Vibrator-—. 

I Ini | Anlitatir fi rr Nt*. 1510 . 

S]ii|i^ ApfpliciMF lfc>r No ISlJi 
fint-S AjifJirilftf Irif Kn. I5HI 
jjr^i Birtly Applicator fnr Nn. 1510, 


>,V 15U 

Cede Prior 
Carter SRJfl 


-JCman 

Ctmkb 

..Captni 


m 

175 
l JO 

r in 


Dr, Popr » Dilator* 



N«. 

15^0 

l.EIL 

No. S sIjcc UtlaEnr 

Nh. 2 jtiffls I hbi*-n . 

OmIc 

_ P&p#w 

_ 

l.^u 

iw 

\M4 

L,M5 

Nh ,S -lie EJilnLu: 

Nh 1 >■ ij'c DilEtiflF 

, r*r r 

Nn 5 ii?ie ] "Htnli ir .. 


Sci uf IIvl’ Llibtwi 

.. 


Price 
S3 75 
175 
175 
I 75 
I 75 
£50 





accessories and surruitf 


Treatment Card* 

hijdr el 'try rUjciiil* I’^iper ilwiilfiJ wli-r. 

rhpj *liU 3 qmiliuif. green *■■!< 

lld’lC IlU'tll 1 P|rS f,|| l«.|ll ^ll* 

$<% Cede 1 

111 timk ,_*_ £mel : 


Met*] Treatmm! HafwU** 

S' h ki I ( Liltil Inii- II- ■ ltd Simin'-ilil, ' -a^ariir iu-J 
Vjiej-Iil IriDilnu-ra. 

Nh ftidv 3 a fkf 

Ml ]lai>lki, |air , -- 11 A 9 

Wuddington Inlra-CefYLcnt Ionizing Eletlnscli* 



J=i 



Hir irnih rib lilanE Mu': ap.1 ibf jjRvdtsal l^r I ■ I J.r. MiHHIi^I <ll'>ilhhl m.ifci t 
ll i!iniiji!'l i JiiipKtS Cur mnhk Ti t , ■ ii | i - 11 l B fusiunln! in j, 

luiil iitM-i i bcJrSrr. 

O-lr I 'i n t 

N>>. 1731 ■ ________*_- ..llWf SiW 




The Hawkeys Tuner 

Kc*Ul.CTl | ||r IfiijrlL t-f Jil l ElrjElhniL tmj. lEj ", 

^ir.ll.lrrful rlirj .(-.‘•IPI 3tc EltUlHfcj, [ jl \U, j!j i W I jl 

lul.lr whni |tir jlij i.i-airi |i tmllBIC flhT? iJ'iPi-- -hiF 
I ui! J-l j Him ‘i hi- Ntifl* m JlUiJn it 

the. tljH.1 hn’tSii lit liTilh irdi!. dii.uk Mil ShHilU 

I- hi i ■.i i) tri...I iik. I ith-m. 

SV Crtlc Vrm* 

+fJ ilMmktjt Tin*fi _ _ IVrjrj VK j 


L-F Treatment Timer 

1 ■■- l :!'v \ kn.. I ir i,. 

ijii.i i; / t..itii|i httil jii[ Fliui l.ai^ii 
TFTHtrtH-wl * t3n« iniriirliE tn ntFt 
Hinlf. AwMmalknllr iHH*i H Ciw 
juiI *Tili ,i[ mi<rirni *1 Hiiimkin m 

lira*-. SnciE^M can 3«ff IIKhI, _ 

m kK H«II i»4 ririfipift .n imk.« 

■ imiT ii ms IU* Stl Ujck ImEwrr. 

Pi -iitrf tin Iw ui'cnrtL iur(«-i' limk Eu cjsn,l Iwc ilr^ifl 
JnJn«wjri.^M JhJ^Miiiirf- Th S'mifh t^i Lnriidl 

,,n op .I? <i i I i«i ; t p ilciiml I'nnn^ Imhnicnil. ll i- r l! eI«t 
^ utnf»a1ifiL.lv 'Utii up Mi*: iliA'nnl i*ciii"3i '*? ■« inxl iifji- 
nicul. Oitcintr* i«i XtM,Y mu.htne tHi>t with mu*- 

nr|ii -wii Ti Otl Mr nun- \ ipoc dr Kui!=jih lli xi t jim-is 

■fiih^.iitii^c pHrikniiaiy IfavinH lnra|i i-i-cr niunr 

Patient i'hil nt anp Eirptr- llHtmihf turn pf ’rnrr-riil |» m^aiw 
t>T nrrrKrrwv i>nB| ^**1 |id-S un liaivrl 

,T7U L-F Ttti-iLm^iE Tirorr___Jl r irtrj 


& 
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JL C, FISCHER & COMPANY. Int. 


ACCESSOR IKS \KU SUPPUtiS 



Thai |H-r Ir-lnl |. j-JImI"! i< J HC4Mk:l Flril llrJy I Li iNr Ml;. ■ lull ill Hi tlhifl 1*11 ■ 

(biTivi Nnt pirtteE tfriflirti fan n-n^l MMMf ■i"if* Jiin"', Mhi i»if N»fer 
aEfceliami a'^Hil i.hr Ei h ni inr i!>.- fitf srtiitiifirnirmiH JLyjbritttf lhi 

‘jihr mlHil 'iill^tll. -.1 4h< fctf.l^klpH. Wllh ^H*tKTll^ll* f'-I Hn.Fn.-ii i, Ifftht* 
anil dHlinih hokFfri sa MnuHnij J. 

IZ-ri.M.juhl jd I apt r< ii||tj jilr'iiinl in km r timhrf ptewuit an ynr 

cnwibtnrtirti "i In m-nitix ifc t j.t, iI.p ntML-rmi ukdnMlf ti 

JiIjm-I 1*1 ikr I Ir • -iMrr^if I itkC HjJ— ilp“ rl<. Hll’ll 'll IrrUHIK Hi If iiiiirku 
ilir UiiUfluEcm rtfctm-k in ^aixi i>n \hr pjjt i«f H"- 

IM* Uklkndrj a«llr nh lU^t TIh *k*i l-*9«. r*pp4*-J r «JrF fta.w 

iMl gpiiiii Him Fiii-hPf Mil -HI - -E"fw 

Gf&rirprfi- frmtm Mi -* J* 

MM ip Flr,BFw1r .pEl__—-—Fffff. 


- i*Ip | ■ ll li-li Ml 


ii*" th-*<i* 1- in 
Mu a fa i Him. ■ n 


.ii r+- «-BT Jha—/i.rfr, I^k— ,‘ii'ai iJJ Jtai J.H 


i Ad. iJJ 


ll» 

i 4A 

7 M 


Sc-Lt'-RetaUiing Ear Speculum 


r-f .1 Ah. LlIj, I-mij j 

if 1W*!*™ 





Thip- a-imyk ap- 

(UlPdlVi lAmuIk-- 
lilt QfOffulV lH 
failing tli-: SJT.U 
him m. ibe inp 
cnivnl l-'iMilhrf- 
iiiuri j . alw ImfkNrF 
tail i Ux:n. r tk ;■ mi 
H ie mWi **le «t 
ilu kdibfT Eivim. 

1'flPt n'lf Hir 
jiHisr-uu^ lEomu 
lift A I. wiihi lar^ 

11 .il rli ilfinlrl fl»ul!> nn|il^>ri| »!■ Hi ■ Vid* -Ifc I H-«rH ilk f«TPiPEil IM 

i.Hiri fciirij^^ nr lbr 1**1?* Tlw kaiil iiy vw|i '*J ntir 6 (HiErr r^nl t'F lb* 

I-mi 1 mtIPt fa'if rite eonnfcliiMi aT curHi Zamri tfw *alvaaik afciir&ilM. 

'SIn- faihrf liitiel ii c.iTib*- yl-Ki^l "'I fli. IiMmI wiih Ik sKtrulnm .lirfda-.l 
null I nht ?*¥ r jii.il I ■ U I fr.pl r*4. A I'fcrf hiinrv flimicn af 1b^ h ilik r 

t^L-iliuifv EIm ■liTfffii'ei nf III! yLn* ifMoililit il»1 Ti"^ ilisliiTJlsa h tnriiim- 
lt rral in wilira* h n r‘f r T' cr P-h'i -n 

AV/'**ra#<-i- Evr tkr :rclnii nr pfl*lpajwrfi |n pidnie dfdBilkra,. n-r IF*f ! u lh-.|"f 

.-.I I’kmMn- ChMihn h . h -1 E>iHrPH," if-ptu mi 

■r Iht Tlri'ni^** m\ C'tui.nir ?^FSja.!i.E Mtilkr 
!■!! 

In Mwk* uE aim Kpp. Mn 
P nt-r 

m _ _ _fl&JH 




Ulbl^Vttlrt ToIpnHWf Gmi^a- 



\ | rj..iiLjl iSi uir f..i iha- PEniiin l; iinfciii^Mnl l.it -L-n-, in iitn j-i tili i b^Ilj 
E h Mi Till: ] I r ■ ,.| Cl I Ii L- iklFl. .,k klbiilL.lli i+ [.111 il llhr ill i .1 

,VV MVJ <.'•“!« Ikiiv 

Vi. 1 >L3CiQr_____t.'ifnjiT SJ„~AI 

Conttenser t SluliL Arrester} 

t m-J In laieniKlhHi ii irii |_«yaviuil Iti^li IT<;- 
iitirriie)' itlMJVl'ni l r ir pfiMeMMii l>j Khw. 
iriiuin^l i■ :i a ibn- Oab, IH 4 IHrtsal |h>I 
Nu. I'rki 

t aiiulrtitc-f k'P V E' 1.1 k- .' d-.-iiP r 1152^ 

,J || k . r>|. M-wF In# IK 1 :I 1 M- 

BFrifi* IkHnty C«H- 
wneia ---AV.v^ ]flHi 

Pilot Iwamp 

An inilfc.'ilfel (Ii |.JW( Nil*- l*M A l-J1 Pi-11 III i«,P I 'i 11.-1 It 1 iiltil filniltt AMdrdtlli 

SiH- Cbm It Prii-JT 

ASS Pkln Ik lh ________ . _ .' .wrwt pkW 

- --i--- +M 

Cu4en 

fli. (Ad |p 

4.irw4n 


M 


kud T Hull- 



p :■ ^ri« |i *iji»-'rF 

FJn--i |*kiH itiv^i plu'n Ua 

(ruLj-.^g ki.,1 %anT ii*IhI '- t*> A* 


1 r**tr. B ",1 

lini.L >4«A Ml 

1341 1**" -to" 

• -»lr*--Ki 4'5 I pLm avi-i H 
■ L.>l £■ i*li altJpiil Vi«S| ha 1 

fc?il fllirP, 194 A. 4 a* bf#. 

(«1. * a r tfw>- iL..n 

nidrl i ii . ,1 hurt 

1>iF B MlirHL t%U“ Em-c. t'l m 4*TT« |" “ iliuil.i 

■ Ivl.i^iP haniB 


sj&'tee 

il k4 

lij' d.v- i- dlihFlr-* 

ii'n^ 


Ina 


Ii 1 *'. 1 5 - I !-■■■■ I.ini f.H I*. . taj,P j 

MbLpuu4%Urk %v,i 1(41^14, *mb ntmt* 

dm*.i£mi p *w*C €| ' 

iKltrliwii I j|n * 4 -b.i *i-i->r ^4 -aiatl ».nP Vr 

IkcMiPV H 4 mH U«i hAkrr h-i l r dich _J-r*d 
Jliil Id-lit, !T*k- n,' ,1- dU^.Mi 

MH.I...K tilii I—II tn.J -wl Ml 

htJiinf air-1 Pi ukinliiil h-.L bid i Lhl. ■ ■ 

ml _ ___ _____ Jlnri 

Mil C**irt- \m* r -a«» .IlF-rin 

gsr if.’, fjisasr israi far p 

K*r|. .-„-.— .... _J4Tja 
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H. (i FESCFEIR & COM PA XV. Iti f . 


ACCESSORIES AMI SUJTUMS 


N». 

t+JHi 

mi 
1 + 1 : 
i i-rJ 


IVrfk ifkc 


fjwru Lens Anflirtiior RM (SiEiallJ .. 
Qua H e Lem AppOcilur Square 
Quartt l-«n*> -YpplialPr M (Muii). 
1 [einnirhnitf AjqJiaiUir 


.i'r j/p 

Miiiy 


,_. . I / dV-’j- 


$ 20.00 

ay. oo 
2.100 
moo 


LI-** 

14-3^ 

i a place tnr n«.«i.i _ _ ... 

Q,tarU Mi..I Mil-Ill E'ruI Ifa* kin^ 

.1 Nff Pf-il 

i Jr j 

t2.00 
2-1 .fiO 

1446 

t UlJire/ Ftr'K | Ku*t |l * l i w 3ofi^ .. 


5447 

1 

1 hi [- t 'ltr.i, vmld (iln*-- 2nnn 

_Ui J M 

6 m 

4j,<H3 

JIIue- 1,'IrTa-ii iilfl i ilj+h Jnkhn.. . .. . 

Xfn^ruf 

1+W 

Hlur Vhra-vlnk-! i.ljr.r- luiiii. 

Makur 

600 

MSO 

FCfnc nira-tipJcd CUm 5ntlfl. 

Mir;i JVnti+ikm Wi&JnWi ..... ... 

„. r.^iWr 

600 

14 S | 


too 

L*.50 

1352 

Weaver Airj^rcilnr ... .r» .. .. 

. Mitlli 

MSA 

Nqhher Tufting* K<wyi.. . 

\fvwit 


1-354 

Qiiarti WaniltrtJr__„ .,,, _ 



U5> 

E ih .tlijrcF niiil .1 Tiihr- 

.. , i/plUfTij 1 

7jOO 

1456 

NEf"Nfji.iiiiii ''imi - i\prji|iMtnr . .. 


7Si 

N57 

3'lmi-k k'cix:[ii«j-ii[ie . 

.IJVipiJEv 

u,?S 

14SS- 

r , LmV: nuirvu^eiii Appfiealnr. _ 

_il|ifjH«r 

ROO 

1 iS'i 

l!:i.lli.viiL 1 jnvricii-riijk 1 


32.00 

1 INI 

Jllile WiEKkfw, Cufalplclc .. 

St 4Uufy 

111.50 

U6I 

Oiiie WaHhm-, U-- IMihct . 

.lfikijj 

650 

Sd*2 

Iliarrnur't I'nn-t-ntie *\ pplicilur 

Afafa* 

1050 

MrA 

KuMkp 1'hEh: iXinipi 

-^ I* J 

1 25 

3-U.4 

Aldllirt N'nrill A|«|'l:i .il nf. __ ..... 

\fftrin 

IS 00 

146? 

Fr^tLViJtHii . . 

..l/arj-Jflf 

,40 

1466 

1 Jiilalifcli < hiarir Irn^JLnr fSNUiftl 

. .UnJi’r' 

22.50 

r-kj 

|jiiLi3irr)c < 'lli ri * Im^nlnr 

„ .A/O'/j'ii 

22 50 

L466 

[ n 'iiki!iei k Quartz Irrigator x’l^ir^iA 

..._!■/-.iia^iijf 

36.00 

iw* 

M70 

U7\ 

J jilaliecfc Quart r Irri^aloT (&tn Lar^ i 
IjiJalknk {Jiuiilj- Irri^aUiF fSwl nf 1 i 
Mavcr Aural A]i|i1iralerr .. ... ., 

_ AftNrPiE 

. Sfarif 

MufLi 

W.W 

103,00 

n?5 

Winner Quartz Speculum ^ Si ur \ i 
^Vagnrr Quam SpecuTinn l Size 

.1/ |prff?v 

24.00 

1476 

l^rlf r 

W 

U77 

W-ngiver Quam S[ieciiliirif t Sur 

r iuarlr S|<cc1iiit1 i Srt «f 3} . ..... 

MuUv 

Afi.OO 

E47ft 

Mum&t 

•<U11 

14?^ 

\Ts; 1 ! PniiKEaiic A'p|ijlkcn,L i ar 

Ifwwf/J 

3600 

14 m 

mi 

Snuifi'ori FyordkCB ApqdL-rntor {Sd -Vi 

SarTLpMHi 3ifa.v Fc^'cr _ . 

Xfuthjn 
.1 frnrui 

32,50 

2400 

I4ft2 

>j?iiri--nii 1 JiryflKtt«tipr --- 

. .Utifif? 

3ft.00 

Mru 

C'u.MiT [ i oiin ,i 1 Ariiilir.-.riii 

U.rtvi: 

t2O0 

1^3 

.■M[itne KmmAviT A^ifei^i^r -Viln-pirT. sn heil-Ii 

IJaaj-tz >fipliEa]r )r i tu rlic AJjMW l.amji Fur- 

IilA-p.I fli-r nf iNmeHit F nJlb-r 

E4S6 

Ariltand 1 ’uivL-isil Fjrorrlwa Applkator 

I'flnVx 

26 50 

Si> 




belief SiieLy SwLldi 

Tfc- Mmih-V Ml |k t F ■vllrJh in hi h li fri iki Ih( nil". 
•**'ii"l> -*1 -II riHktf Tl»ll&r!Mff Tir evftrh !^- 

-■In wink * pufl ravJ, H HtP- RR ■Mnrw l%ll ^ Imh. m 
lh*l dlhri Ifar t*|twtiii, m ikr ;mn! mm r** «*mw| 

™ -I »q |- . ■ III Ml. FI Jl Hkmk ITFPl pulil-ll ■ Jirbgtf 

ill rvrtfdi 

>'«>• Mr INfar* 

** l Hllr t S*fdlr ■i-lMX cun|. U-Lr b ill, 4 **i 

Ulrl |FdS wld- ~r*rij+ ILH« 




Jfn 

lift 


Thf Fj.fjp.hcr Duplex Hi-Lo 
Veil Conlrdl 

"Hw ul^N* Lif l4iip Jrvkf II 111 rlxfcl.lr |W 

1111rr .ir11r ||J □ |tiI ill bl I I ■ ••iL-.ll-U'. u-I r ill*. 

I luilirnnjr and Low •Ailladc 1 ur tufilrartud 

ctirr^iirv 

A KI4JI Li HU- wrr 6 tf uIk Iwf Ntrr: «r 
rtmic- Anif Ii.ht yolUrr ndi'-mir, grili-mii »hil 
'imputi.tal tiir^is-r iH3j? lie riri[il-.-,i-i mirli 
ihr >Jt;|: lie-rant. Hilling lU 11 ■ ,ii ll'i 111 fcl-Hr ’ll 

JwJL 

Write ft>r full (UFilcaiin. 



The Unn Emt El*c trade mid Central 




H*f Unn Riti nrilj'«1r **i! LWkrnk. l'r>nlinl i. jph limntb'iiH- lV,i 'tiiknPMp i'iiiit'ti 

"Pta »™»II ^■-■’l^■^ Ijb" iM-rilr. LI- IM ■■! ■ Tiff P.1 IIIIIflH TJl—1, -I;!;-in-Nil 

' " “ 'ITMl ^ita-ipril 


■I liirtrlMf ■« l »•• -ii 

HiPr- mm4 4Hilib iMi^-lil-l. 


I ^ P|‘|i'»|B M L 


JfS te “ ,r ''“ 


.-■WM M Li'-fri HIM 
- -Cw-R jlH 


M 
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H. 0 FiSCEILK & LSJMI ANY, hn 


ACCSSSOKI liS ANJ) SUPPLIES 


TV Koliuhct Spark Gnp 



A VT 1>1 hrtjifnv-pntcnl nvtt *m 

<4«r lype rjf S(mtk Gap ?v?r slp- 

Vl5«! Jtif ally liiph faqHHKjr 4IIA 
drifvb 

fhirv J, Ki;i!l%cllct" I Jip t%^iI| tit l|w 
^rj .j ^hri 1 on any JmtcIice O-r Ttlnniji 
wn-ltKirr Stylo "F M ami 'F rr 
nturtiFiif^ it* well as 1 1 1 c Ty pes "I 
"J. O'" and "Milhary 1 □auk’I- u illh-itL lihriat iutir. ur nthrr iiIlqrhriH'nl^ 


Thh urn MwtlijiJe Uup it icquippcd will* t«j Tinmen i|«H( 

infcrtttt^rr frittf*. a-.l^iUflle cop^i JbnipMp; Iu carry away all lien I,-mild 
EivIlVMllCil nihlf.il fnT rarh —t nt 1 r|>- j|* ii.-|E m^lcr Cdtimillrr f'" 
Miimltanprat iwJjtmmcHt; Qitiel, jcrfaci entuM U |t^it4c -il nm 
inhapr ur iraiJliampenip 1 , llldfC Vmnr.mr iJm'h^iri^ iiUailiH .il .111 > 
■■1 llliif*. .iii> I 11 ir iijunl.khi.il 11 fjJii’Ln.il ■nrfiij^irril hi ilir jump- 

ihc ulmwt iii utility ami fksiliilily 


Nrtr Cm Vrfct 

1 221 Ktfflidur Spark Gap . JtW.Nf $7S.IK» 



The Armored B D Mnnamclfr 
(Cutified) 

A ■Inrnflhmi^J and famfiLilial irmlm 
IHdll. ihr Vrmoi wl H-l ) n upilpp. ■ 
«iih iJrv&fe which mnlilo ilir u*-r 
\it iiLik'r tntiHnliitle pj ■liy U^n- 

1 ii i' 1 1 > - 1 tub?, li u tw\ nttcuukty i> cr 
(link | hr 'ii'tf.ni Kill anil 'ii[|i-i i inpi 
delay if refuttr* arr iniinniji 
Tilt!' M.ni.-rn. ^rr ii funiLrflv'J I.il ilin-c 
<y|«r*. iwkei, «k:-L pjhif n-all 


N«. rmk* IViL'r 

SViflirt lyi*. R^TslpHirif pi Ellul £i'.m i'p. ■ $2£jOQ 

7H| l)i»k iy|k-. Kgirittriijc m ,Va> miti /fM- v >H*J 

7#2 1VMI tif*;i^irripp m 31X1 mm 25JM 



M 


Ilol lender-Colllc BiblcniE Nisd Sp^ulmr 



UlLr^ V inAa-| IrriJi.lkrri 

Uii . .r q^rll Hindi 

Itlltirrol yjjs.it Sjpn.nli|in 
Iritbinl- mr irraiEiliiijt llie 
ijli^k-L |u|i | 1i|{9ii_ K h^s 
ads an I j^tr » Tl*«- iavi.|ij L i 

isMinM It nijy fe«* iiw<1 i» 

■piHFP B.,-1 IE I j'Lul h»* , tllL- 
E..r I-. idi'f. i.f iijijj U'llL 
lidllOll Iw . .,h.h -vM... liril tu 11 Rl.- 

I.ipnp Tllr lilj II i!fiirlil« cnaLr h 
li- Irrvil ipih wiBe. 

C A h lie F'rirf 

■Falniw ll?r»> 


Apptbalora and Spam Parts 


1.1 ..li JJ 1 Lii 1 


i f [ r 11 u i 

I v Mil 

1 In 9 Q 


i am 9444, Milt 




JL a .a. it i -f 1 


MJri 144k iM 


a hi M ci?i«liliEfin uf '.Ljci ur cavity, lk nasijje uf aji^iniiion nf the 
KrAjnnyi'f Alphkc Sun tulip- ■dk-|'« ihh ij|H«n ihr vancly of nppli- 
calcifK flviikbfr. In i3m .. in-iinn rim- ihoalj hy the 

*»f ft^ark in which 1 lie l«t)p a?. Hr uwiS. 

I Iwm’ ajipliialulfl ii|e iifple uf l 3 l« gr^ilr n| fleiir t^liaili which 

illlflfra rh^ ijrpatcfcij |-.-' »‘|-.lr ItahkHLih^iiJn rif Ultra.-Ms^ki rayj 

I NOTE r '-.'Ma 11 -- I "l«i a- l i. V3 I III II. -.1 
I * Ihli UuibKt Rc^il,. a ^ r jd^r'jtH 

-2^ 

ii 
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li. fl. 1 (Si Milli * OnMPANY. In.- 


ALTKSSOtni'S AXU Stim.lliS 


Hfcfeer * J EUdio1itc FP 


Tlic rrll.vlin tm 

ill,- "RwiEMIle 1 ' 1 

tt : n 1 1 r 4>f lnylily 

|kili<lici aluminum 

■-piii 1 ! In trs|r jKirn- 

MiC .hape- The 

i iliL - L>Ji: drtltlHer U 
1<TI illflK-5, 



Ow!c Price 


No, 

\Sl l i-iti. i is I" krikcSur ■ -i|;li« i. lnLi.% 

LVilin^Ctin^ L.ihrr| jiilJ llu^, ml ^uill l/iPriUtf $1-01 

Fiidier 

“Riidio’lEEe Junior 1 

Mad* nf Eiiiik'iLri 

anil simar hLyk 4-r Ilk- 

Uvjjrj Lump 1 in) nl 

kvz in^lL iJiniHi H’r nnlj 1 , 

i.i. c«o>- i**k* 

!*t l" ijAcftn wtil 

i . - i- ■ • i 

mi I i>rri i"il 

i ^ rr** 



Bulba for Therapeutic Limpa 


Ha. 

I (hi till a Tly'h Iw ■»' Li**. I™ k'.n 

Iff k*-Hf V** i 

3« hir. hil. J„. 1“ Um 11* W>lfc_ 

III lni*U! Lbnir Ul___ 

in iV+wifi tkmt Nifl 

|kW*M) kb- "dl.fim.- |~1. _ 

Im lutk_ 


i'Wi 

_ il+r** 

_ tj*f# 

-- 

_-LMUr* 


Ml In 

t*.|* 


ilriui# 


IK 

IN 


L m 

_ CLUu 


Price List of Therapeutic Cirlwni 


L iL 

tin -i 



trill 


iulM 


■if 1* 

-r w 

HTT 

■s-A-fc 

+m*i, ■ *•" -- 

____ ItJI 


«tP 


Wn. ■ *' 

1 C- 

■Ail 

(1*« 

rit-j 

*nm fe ** _ 

IIP 

f 

TI*I 

riri 

MU* k 

_ 1 ■ 

r. tj 

fl*l 

rh-j 

■V k*l . ■ k r 

- • *.n. 

iit4 


r a- i- 

WL4 tV* _ . ^_ 

t rw 

ip« 

tkp 

f-«—n 

■*#* li i*" 

__T »• 

11 nM 

xin 

t-W* Y 

Mfl, >1. J li 1- ____ 

_ _ , *a* 

il ph 

ii^t 

t-irj 

-mum m TLWT 

_ . .. . 111 

ti J* 

3 !■* 

m n i 

■kw*i. ^ fcP“ 

III 

=.144 


fli M 
JIM 
IH M 
14-£* 
ST-il 


34*. 

Si.M 




Fisi'hur High Frcquerte} 1 Milium,pen MLcr*— 

D’AriQnvAl Type 


F'"i mcfl^kirLiiy E r'.\ r» rin ^.1 .ip. I Lhjuiii ni.v <.n 
ptfiis pi f" li.pi .1 >iinr»l PKciul rwlni i-T llir Inw 
K iTA™imrir 11 t j plri «i "7 ftp .Hi U iniL1iiior>fir‘‘ 




Kn 

■■: If- 1 £'ilil<rbErJ ln«n k b* I . : -pki Hilliau[K-rffik 

fal.l-rylH fimtni i3 En- tPO 1 ,ViLI:;isii[n>ni____ 

4'I \ jirlih jIi-hI flltm U 1,1 SIM II illul nib<l-r> 

m CabJ.rmM G fp (IbfaMU. ... 

I .tliikicBt I* MHnullj- ll> *d nl| a laikUr, fpif iyic WMJi 

G icla’Jr ni.it lihir> i ft ■JbJi ^UulIi Pint: pcrriuiff h- #4|lljf wilk TTlEfler 
>.4jmeil pa iy]>riglii bubScr, nuikiug J il jIm-xii -tpiiI-I. . 


tffllc 1 ‘bick 
. Ejt.i ^1||| 
JIiWj Win 
JE r-! - 


AM 


Am 


rVpfc IV rr 

Cllilinlnt li 11 1 Lill i h Li. k-M. I L I■ -id!■ I■: ^\r> |- W l\JW* 

'M*'’ anil ~ iJ‘ I ivKi I'mlaJ’li- Nilhirriy ■iJiL'liL^ JtiJnn ^JftiI 
falihr^ept a in I IK I l> |Li 41MI3 M A I r.l..LLl.ic JwfllrJ t : . T 

k-EHlirr D i. |m "V" l a'Hrlii.1 ^ r l^ill3 

Dwabk Seili IkSer fw S^ni-r U I 0" i.-.l “Li./' i hiii.JP [‘urJ.r -un. 


for Meter Proh^lbrt 

Ci>ii Pnci 

4 , *7 Fupt ii> furiiiiJiL-fl v, iili i hk 1 EImPii r Tj nflT 

lSiaElifr>n> L . ilk IjV/piiv pi .hJ 


t iiiul^iirij: OiS for Trtnlfomifrr 

Tftlini,. fur ypip- miini nhjinTt, iN- irmlljliTur oil in which yvinr irar.ifpiEvncr 
l» Iwiiiri |^|. lirilh irqilrtitillPHy. mtt lukn: .iMir i mUrid. Tlw 

[Mfljwr oil IP 1 11 1 1 Iv imiri I ll ih PllklaPPfri', Jttll rJl'il-lr WllliL..ILi!lj-,- 
I' L-li iLkfi lr.*l 


n trff 

r■-■», wish »lw 


L hi - hq-li kE | r>ii-ilurr m Hi uri'Vi Lllr li k inl i|ifj^iIiU li-i|n pi, i 

ikurriijiri- ihai ■ Mil» ihai ■■il t,U li h ncarlly nirmi will K <vmr in 

Lwlo Prict 

T4-.It 4 TiJ-li'fiM+li-rT -f hi, Hi I rfl. cun ....- ... __ _ Trjfi} piffl 

■ I hi, I-.I I jji.li illls_ i diP.iiJ iffi 


?Jl* "I'rPh '.1 TijlIii-I iri like I 
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II, G. FI^'HKK 4 COMl’AKV. Inc 


ACCESSORIES VX[i SUTTUES 


Tkinicaivi'H Spark Interrupter P^Uiia 

Stic! h»«i iVol rtdh i iHriirJ ifokWk* n f fi*m* fftiiUi fur 

HmA WlrTFWllJfett ■ ifcil *ir *hnnM -mi %\h lfliph.it lilt B. 1i' ill d'1 

ink 3 Eigj[ ] i ih.* 1 ! jmntu* mif iJrtiiity +11 equtpjml, 

Cirritstl in tNnk in ;ar«t Tin#*, n« iliuirjalfJ, !■->ili mil* anil frmalr 



Ki, S*. Jta. in 


Nw CrtU Prici 

#3 1 k lni Ji ih-irnrtrr, h* li-cil ni« nUr |h-K»fl an-l Knl *. Iirr l.-ij., 

n*l ihr "iV «<*■! '"1,,“ |,-(> IH i!iwl*ili1Slnty'* macfilnrh. 

*>,11 

r Jrt H iurii ‘HB*rli r iiT, a--. nu-.| m r-mr IN rti# Tj^-i ’ K~" u;nl 
“^ri J awl 1 (h* “K” -ml Mr. I j m>>9 Ttin *1 i ‘ kl4mr£$. 

|« r —.--— .. _ ___~J mwt 15ft 

*i| *ii iin.ii i| ijrin^ ti i, a* umi mr S'.-rtalU Typr T, l‘ r " •‘arfl -ftwtf* 



Leyden Jar* 

I'■ Mptlli 'l r. r ILM willk uUf Tj-Ks - FO," H LO" jiiiI 
MiliNii J (it li Rir*|*nury Rrrwi arfw fc N'-nk uj V*| 
i.nyhiv c’arHuIlj t-nk'J. 

% Crtk I'fiet 

U\ i l.ri'lvii jsr. in OlEsfctf^N iLllMETUEl >1 

fi qt liutl_I'JjhJiTtf 

[.lv.Ni, Jar. b ■ T-in- a-nl CarMi 
ft 11 J ..35 


EleeUclylk Sul! 

SjH-.-jilK r<l li-r tlrrtr-iljiif : .-nr pu.-L j.^^ ■. 

Vi poum] n.iko prup*f in-1 fnil iimp*r fur nit* N’i *13 

jaki. lllflitrriliMl J-Ihiv r 

w* 

£7* Vi Ife. t«a<ba|r- ---—-—- 



I'mir J'pif? 
Jjyimt ftil? 


[nfrii-Ri-J Qtncralori 



Jfrt, Owfc PHrt 

2281 I’s^rhrr l»fPtt-n?rl CJeiStTTlM. *nli **'*' .y 

eknkcni I.feiurEivE uiHinTiireil h^iis-i Imni-tnjl ' 

few mt yrarV- ——--—^ 111 

>m 4f(l Wmi liiivu ■ red Ektiwt i»J? fifrrrff j 

2^3- cJi 1 H ;iL£ Inira i imS Kk-riN-nl flnlv —.——KfJilI 


IndtilfLicliUe hfni-Rd Gsiieralori 



CwmW Vntt 

InJfi-ij- iiiJ ijnirnl.-r, wilh 
InJ.nhf >1 |r|lir.1nr, Id 
,„ ptex ot IJtMO Of l.bA 
UrbtL l ’>IN __Ki-^-r J2I li) 

lull j ■»^jrikra1>ir r uiii« 

Mh iRii-M#»Al Kni! 'k- 
m r*-1 1 .1 uailvf 4.aJuiU< 

\i«. 217J, l-ipl whbiPtn if- 

Unlrw s urn,. 22W 




u 
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13 H F1SCHHR & i f 'MFAKY. Inr 


ACCESSOKJ ivS AEsl> 5L-PPi JFS 


N-d. E’ukI^ Frifc 

'^K 5<J 1 WbL r i-.i | li . 11 h i i a\ tj.i> mu iS f mitl <li mi 

fBTTml iml Rfcltvrnim '.-0 rjcfe jtlivrnai 

int L - ’.i 11 'ill, mi-luiliriu; • in !•• j • I lv|ir -IjiIiei^ \v.*\ 

___ —— _rtf 

50**3 W.iif cSMdii,—<4*cmt[rij{ 4-qii A? 1 mil ilirccE 
( nrrrril an>l ilrliVrfSh|£ iJOvitft. cydr JilltniUil 
iH|j current, bKludlfSB taclii*ci) l>^ slarimi Im* 

_.. " _ ;_ . 35OJ30 

Walt eaiswity im &, C, 

.EDI I lhtivrrill|j 1 111 villh N! U. A r [ill PiLilj l =i; 

lodiHd ty|rr -Sinning - fto* £*Aita JSPtfm 

■ SOP '■Viin capirffr—operating v* 229 ftifc IS. i". P 

mu! ilclivefiaR 110 wjIH ty, A C ftS-tTQ 

•1J7—iJl'il Wall C^Mrily .|n'e nlini; iin 11ll vnlti I) 

arid ilrFi vrMlijf 3 30 Wsll* *.*) C>\ A. I!K liuhflti 

i-nduwiJ ivfHf .■'linihg Oft* "AVirir/';. .I7SJH 

f flS CVO Wall ninety ujPttaling im 23> i*M- I). C , 
arn! ilcLiv?riii|* 310 wit* rtn e% A. C„ ilKludihfS 
mrlnwl ty\4 Slariui|g RilS “feilii.iT" 1 ??.&> 

£I£Q—JSIQO WatE ca|ffldl> rifn.-r.k[snK «ra 110 hhJh D Cl 

tllbil ilrUvurinjC 110 V4.il* l ‘^ 1 5>’ A 1 . iu- Iii-I iiij£ 

■■fiL'l* imtI I if slJLtlliqj Ipi-x a 'S*’i$tt'y' a . I stlrf 240-0! 

2122 3 iJO Wilt n|VLciL> nfuzrjlinp nn mil- E> C 

*t\*[ ihMvfl-tfifi 310 1*411 if .S *>. A. L. r hdaditig 

ly ] r -(.irriai; l«i\ . *' IVjf.v <5lt*0« 



Starting B«x» for R^Ury C&»v?fttr 


Kfr OhIc Pb 

'05 SmrliiLU |1i*x l.ir I 1 0 V, ht^ri .. . _S- i-p. v 5-15-1H 

■Of* Smniiij; lbs r-.i J!Ji V. lEMl 1 j. AtfAft IP.^i 

S 0H Slnrtins Hi-v f..r iS> V Kmn- HKMIW_.... SWtJ, JI.Ui 


* 1 

* I 




Hijh PrequcTicy Electrodes 



5i 
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u o. fiscnhr & comfany, \™ 


access mjrft anh suiTi.tfcs 


Miijli Frequency Electrode* 

All iiiir Hlnh rSnrtrMU'% me IIMtlr K Hi, u( llir Vrr> 

l*d gla^ i■ l>l;rin.Thl> ; L-aci lidty .-uiliralnl. All Tizrn jii>I nuL. ■■ ..I lni'M 
trscjin I it - filled un request, I mu I unit-: * ndier-wiite specified ^11 ‘■^.jcirl■ I 
W « Elirriiilicil Lin mil r?FH|yr*> 

Tlte h O" before any number lagFiific* *-T t|nri 


No. I.^c^tl ipliiiri 

I-- Surfare PhiH. . .... 

Code 

hicr 
$tl 7a 

1,5(1 

IA—Sdi ffH'e Ftaib . ... .. 

........ tiViTWI 

2— Eif r4,i| — Plain _.... 


EJJ- 

.85 

—rhin 

fiirtlrl 

4—Niaat Plain . 

. Haim 

M 

S— lliroai - Flam_. 

. . /tariir 

,ftS 

t* 1.'Lrdit.il - Plain 

___ fittk 

,65 

7 - Fyrj Single rlaiii 

Farit) 


S Kyr, IjnLililr Jin in 

7J-J r,|J 

I.H 

4l.il 

11 ^1-raJ ISim; IVh|l’ Oindeii^.i Tvin- 

, 

11 - OifTit. OWp) .. . ■ 

. . . fin fin 

1,73 
j sn 

Za-—iTaiaphurtiti?, .. „ _ 

fiimf. t 

27—^Ii4i Pul-guraliun 

Cua4 

l 73 

.1(1 A'cmtl SnwJl Cavity 

__Siiyjieit 

.75 

J3-- Oir|<r 'Jlirtni 

..,,, ...PtV 1 1*e 


M—SpiriuJ .. . . „ . 

.. .... ...... , Ft ir 

.75 

fs>0 Hiiiv-rEifll Tlamlle. ’ j' ... 

ftfilrfn 

L 30 

1 'niv'er^il Handle^, jj* . 

.._ Mf 

r jn 

53—Ej;i? HahiJlr for 1 awl 1 reft Ttmiflng- 

.. .. FlMlhll 

1.75 

-Adjiibabk Handle 

_ B'miiifi 

- > r a 


"Hi i * Kr'cHnl hu;]i :■■ Hollondtir-Colllr 1 eiill U Ire! 
. L u^nry tandk link -.1 ii^r-! Ad^UbV Hlqh Frequency 
ruldw-r* w i i li mrd jiudicd, Handle 

ready for uir vi il la am ‘-Iftihl- 

*nf y; inrii. ckttfodc. 

I Kile nittul, hd shedet, ill hhmI 

eftirenkinee ajmS comfort \n 

1 real (all^iit. 

X«l f'srt 

0S§ Ib-IErrWlrr Ctrl It, ln> 

MltJltd llJttlatAc, 

13'sb 3'ln;ili’ilr h JI. 1 I 1 - 
■£K nMurlfli v.ilh 
ronl. C«3i?. flSflll 


Rotary Con veriers 



S„ 


Wkn iWffft ctnTeitt, nnly. b availaMc it b ne^^iy i«i a 

fHiUiry fOnvmtr In n(rcr.L|r any cfTirirfhl High Freq«ttCjf iiiatlullc.. 

«r iny ill 1 hr lute lyj>r* of mpaM X-ray Oiit£li (The larger X-ray 

n radii Hi-, mniaip their tnirO nflaty cinivcrtm j 

Otir 110 Mill mtiirii- linvc a social lnxHef winding which in-nnes 
a fuN l 1(1 Mill A. C. vihpsi operated un 130 D. L', 

Our 22£| ™|| rrrt&rw-r, 2 iTf 11 she proper point fo gb c Jlfl 



vullN A C. v.-]jrn ttjerunl rm ZV volti 15 Tbb eliillilUIn llic 11 «■ 
of vhirnc rw %'«:]- 4i.wn i ran^forrncT ^ ami llic of rfib 

■rreqcy 31 Kipling thflt d’-c. 

\1I our Kotory Onwrrfer* me eipiij^ml idlJk y >pn:dal OwwIenKr, 

r.ir line prnlrfrioh 


No, 


Code lAira 


^54—Kin Wan eapnditj i^ a ratlii]> wi I If I vnlb It, f \. 

luwl ijdiveriu|i 110 tnht fil ft. A C-. - SvSiKl 


3H 


53 




(C) Jeff Behary 2019 


40 































IE. G. l'lSCUEk & C< UEI'ANY. Ilil. 


AO." ES S< j K ] 1‘ S AMi SUm IKS 


Cautery Knives 

The- carc-Ewlly ^h;i|>n] Imivc* die Mitmly mnUnled into 1 he enpf-cs 

Ikirr, TIum; knivL'i ,nr hlui]*l !*•> euflFwtli h i Lb nw^| any ]«|uiTcn|*11t?. 
f(ii . 1 1" j.m[Hi^-. The t-ft|i|fcer (art art IkummI together hv a 
EwK|iw ni'il eftanw’M m wiihuand Jn^ling and h-an-Time- in 

rfrfinrlrhr. Kriii-r* arc made of .' - j-rvinl iilUijr, id Isigli rfrctrienl ^ 
atiUUtrt. |'S«! pulp 48.) 


Heavy Cautery Knives and Handle 



Kv. 2tt Np ?* 



k 


+ 




Na. 

2S* 

21*5 

297 

298 

299 
J® 


Code Pricr 

IIs.im C .i.iN-ry }|jriiJ 3 c......- ..{Wj-th $i £25 

Hra^ ^ta| Caul cry Knife_,_ Faehau 1.(50 

Heavy Angular Cnutsry Knife 2.05 

Heavy Tinted < ’auflery Knl fr /'u. r.if IAD 

Heavy Main I-^ip I'-Himy Knife--,— rtvffcu 1.40 

tlcfl-vy Flat l.rujp Caulcfy Knife - jPcddti 1 75 


Cnulcry Handle 



Made nt s pnetlulh- fcodcsitJirtible material. AjtqdhiI to hold the 
knives in any oisc of five poiklm Ilaa eoulact iwiEdt fw ctiiivtnL- 
c<ifc in (iftersSiiiis* 

^□ r Cikk Price 

RH Caulery Handle . .. ._._ Attiyl $2.75 


IniuUied CL&ju 
HLrIi Frequency Electrodes 
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H. n rrscuRk & i OMMKV, 


ACCESSORI r 5 A \ 11- S U1 *PLIES 


Inmla^d Glaei 


HLfth Frequency Electrode* 


Ko. JJmntJiHiu 

12— fepcLal -•■ JiisMbied-_ 

Code 

-ffallH 

Pi inf 

1 J ■ - Vlt^iiul |n*ctll!nj^H _ 


IJ5 

H -N.lfc.-lli —.In-fiiiijBlrirf... _ _ _ 

... ‘...tied 

l.&O 

12s- InMjbue'J.,. 

,v/ 

2.10 

ITf- -t'nrlhr^l Lmulnk’l.• .... . . 

Fr.-.'ji 

| 'FI 

17 iHiiee Fjir —timJatm!...- 

flsli 

l.ffl 

lf+ Twpie ItllflEnled... 

_flrjrxnj 1 

2.Cl! 

21—Oumic Ikiwinti.ir, «ik - . ..... .... 

Jitda 

7.50 

22-Onmc (knenlur, .... 

2J - E I-CjLv v i rb>'. 1 ivllilal . 

...JtfrfWY 
. tiu}i 

IOOO 

1 O'J 

£■1 H|n.-L'bl UyA'f', ifcUis ThTrmi*___...... 

__ClPhM 


.if'i Fii% III.kr.nt I'riwlilif Plnrifiaik 

i iff F’&t 

250 

Oiy fl^olaicci KuhlH-4 H.iJkflr .ilhS Coni 1 Fur 1 

tube*} . 


X3Q 

I'» liiMibM Muhtar HniifSk aiiwj Cord (For *iT 
Tube*] 

Ff| llimai f Heavr Gift** } .......... 

Work 

fl.nn 

1 OTI 

Ud-DriiLal P^irrfwtt, ft* (Heavy GIs**)—__ 

* Ikrriil Cochin-, ' /' i MejwGb^i 

FirfiR, 

1.00 

flWiA-jr 

l.rti 

iiTfcJ Mi.iii^l Uvlitt, (Heavy GUmi 

Hri4f+ 

101 

O-i ItaltNl (hiNT 1 rtlltH. OIraiv iilaii i 

. . Brim 

L.on 


In&ulalcd Shock Fr*of Handle for 
hiisch Frequency ELcrlfodei 

Tilailf* nttlrrljriif mil 1 | J im? “f h»n| nildirr, wilh ilir Iwj i V HIFliIalftd 
« niiicd inp c«r«i ffl*4ene4 securely im ilk- -[■■riiift bn^ ebmp inside, 

No. Cod: Price 

m Nk r r Efestrwk* ...-/rfnrj **..10 

■W- For H w Fkfl n h -- - - -- flfor# *VffF 



Nu. Code Prife 

SO Ivsira PrcrfecicJ llaodic__ Hkf+ $10.01 


Cautery Knave* 



Nu. Price 

SEA |g jtfj--- _ _ --Each, tn^rt 

in w^ T -- __ _ _... * JO 

Cffllr 1 . Jj ri.-u. . fi-uirfi, .lewu-i‘. rte_ 


40 
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H. iX FI SCI I Fk El COMPANY, Inc. 


ACCESSORIES AND SUJ S'UES 


CtLiltry anti Uiagnostic Tnnitfumjcr 



Kd. 471 


The Fiwlwr Cniulcr? ami Ubpwtriik Liglu Trainformer ? T n pjcii- 

[iatE, ElMl |i<ncr.iLur epF lI ic eliKi/il mrf 111 m-. rroeitBtptrtjg very litEk 
curney. ve' hnvill# *uPkk‘Pl « nl|iu- In Heal tlKh! Any Chulfljr kntfe Iin 
the ULirlirL I Ll> ,1 hII.i-m.k'Ldc llilM]* eircciii ftilh .1 rmijje of Irani y* 

1o 12 yoli- ran hf ti’-rd wikti ijerfeci > • fviy fur IikLiEiiik >i7ur i-imll 
€*1 Cys-fjjMMpe hull . nr fnf i llumiiucinp □ 12 *wp1e liun|» sf nrirtSirt. 
fkrth T-ireuiE* are [t7t FcTEly regulated* nnd ihsnahLj wound Caw i-s 
cnverml villi. hind kalhv reP r. ConlaCI bd|l«L«, i 1 Cabling Wvet+, 
ami hllldiliy pm!i HTf *4 1ira>i. hrttlly ILifktlpIalcJ K ami inutUitaJ 
whHe HLirhle. 

J^ti, Crkfe IVite 

HI"D Tranafonmr ecity, in carrying ease, w ii]i cibluk!" 
era|> Colil .nil] lUsdlHKtif pliqj* far 3 111 vnJc, GO 
cycle* aLn* mating cumm, -— .$>^-5^ 

471 Chrtfii with paic No .¥*> Hmy Cautery Oir<t«, I 
No MSA Cflulery Knife, I No, JO 54'! t'juieiy 
Knife. 6 So. Ml Cautery IlfwnJk 1 No. ^1 
Dittgitam.it Mhimiriatiif, tuntpflrte.. ---iV.ID 





Frequency 


si* jiij 


"I'lLc Sill- 1 'hn! p 'Nafl-VACUUM" Tlllkd urc made jin Lbr Millie iilrl 
.ifIiI dcURII 1 * a- Mir- tegular i aEa|»djPtL Vaiimm | ; Ji -1 hhIim dewrilfe^S Hi 
the fnfncnitiji. I'lain r.i: In-blato] -A ill lie hminhiiJ. as irfilrJfecL 


ElccLroctea 


Nti JWf 


avl-Sunj.:e 
3WE-R«t4 
a»J—Vfciiwl 
jJIM-Nwd 

fflW-Thr«l 

- ■ 

3 ® 7 — Kyi 

3«t-Ey c 
afCKi Suifatf 
JIIO-SurJacE 
SMI-CmpIi 
3112 -It-i-Lul 
£U3—Vuniul 
3>I4 —KhwiI 
aMS-IWi .V^^l 
Mlfr-Ufflliiil 

3117— | imfr (Tjr 

3i1K— 

3i-M I null 1 4 

Tfci>^1 

—t«h,.fiJinri7k|T. 

.?uia rami r Thi ■u.i 

** 1 '■ I -^: i|..' 


1 mlr 


3'Lto—i'rxiitutk 

Srtf'.r I NtJ.i I J'i 1 ■; rhr.i 

a^^LVwlJ Cixaiii 
3&J—Denial Cavil* 

filler I iinji 



—I 'ululrs'k-l rV|V. > <*. 

■ -Sca b ... 

-luoidtfici ___ 

—Inialbtefi . 

— la>nUir'J 

— Eramtj.lnC ----- 

— ImillilEtJ __ 

-I wri itpi _ : _ 

— trnuJ*lr'[ _ 

—SjMTtil Mitihj 1.1. 

^^|H-«L4! 3 Iras T GUv- 


. fi iit. m 


tin H ,'T 

Arn;ii 
. L .'..< iiiJ 
7i“'iAn^ 


- Sii- kll tViiEt^ki. n 


I multi n! , 


FTcji v c :i*si 

l\ ... • 1.'.. 

11 ■. ■ * 

— Ifejvy 


fCWiv-r 

k ,' - 
Hrfal 

IV. 7u 


#* k* 


fi kt 
V-'V 
irei 
MU 
5CC 

son 

tai 

SnQ 

U» 

Mi* 

E. LM| 
SlJU 
Fi.lU 

5JU 

y.m 

5j« 

MWF 
SJfl 
MU 
VDO 
r fti 
F-QU 
Run 
5.W 
- un 


Ttnw Ekdnwfcip. wLih chh^dth i»f Neih. p, 3010, imJ 
will Imve hut tvijubr S4 P ^h^nlr^ 

Nbi r> . 3310 hiul 2025 liJvr 1 11 -■ LIl; 1 1 ht 1 ] IIjiii>II>'s hlunn lllf 

cbclrTKlo llkfmi B fl¥e3. 

Nun-Vaeunni TuL^i may harl |p> Fil llw '/ i' Hahrflfa |^ ]dacillg 
J, CV Fw'fiife i.'.irn h ^ number when rinJci-lri^, e^eepi ilw**c whirlt Have 
lun<fcle* aitqehcd 
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H. G. HSCHHR & COMPANY, live. 


.\ct; i->s« ■ ii 11 - s \ N r i sr r 1 r 1 1 . i vs 


Universal Handle far HifiJi Frequency Occtrodri 


lnsul^iiEMlL «.. I:• •!'. TnaiIf 
of hard pressed fiber, Inv- 
iii^T metal - | *I.Ltn[ lsnu> 
rbinpi rm end Enr 


No, 50 


hnJilinEjSlcctrndr* firmly in pmiiiim I r^r- '*isrl i inj* c-.imreelur Uj 
wk>,t| i* li 1 ii iIff 1 1 ilk: LILvUbCrd ffirii.; jiensiit- M [ptr-frit iTrfiJnru uf 
MOVeideni. U 3L\t Hi IW" ^7«r' 


3s.,, 

DV> E-'iht l / ftHnsrodci 
» I -ht E-’lr^Mn 


Cl dr I'lirj- 
/.!■ life | l J.1 
fi.'/lil 3 .T l 


Adjustable Hlflh Frequen^ Handle 



Nwhi^^ilahi-kl rlunp us r«J uT Ec-ntf filin »h ■■uliii'il li^Ur li aii-anged iw 

twiwl lEi L-l^ .11 ilr lii r/ |.i itjjr ai**!? A mFJ ■. ■^iL't'crr I j ■ r^iiy Mil III C*p*r 

fialJjr fi-r i.-rilir:jl wink 

NiL DjwIp Trie* 

m hi#- Ih* ttL Fvtarlrimt^*_ Jr.. 


Unique Depressor 
■n<l Diagnostic Illuminator 



I rjimaini nf -nFI runiiimiH Imo-Ue m-ili fuliiinp ri»l [uitr Elmnlgh 
which jik* difirtij itfilin.ii y hi'i" mjl'h irtfifguc «ii »[:'>. twelve wc-hIcii 
l^.ldr-:. grettl »hlk CUiU*CCllll£ vwnl, bmp M.,-L>n :un| cipal liiilp. 

The h|nxi»l hmi|* h supported in tprijijj dip* gltm-e ihe 

hlaitrs, and ii rwnoWiL This hump Ihiuiv^ no Lfrtenvr 

while I I.l;Ji I. pmficf ly t-hMi-iTil 

Nn. Code 1*1 \Cc 

■53S I'NrtitTHjnk 9IJkiiRLiiiiiof, with Owls ami Socket* n ml 

Opal I H4iii |j . ----,-- t turf £IJ5 

Sprrbl I h;iif| « Hlir ]jiik|-i ISulli, Wily r tftvr 2.0 1 

■337 Tongue DtjireMor, uttfjr. .ulI i Eivi-kr tstnilc-i tfvnfa 2.5ft 

-i.iH KMra Tuh^UL-UI mIls, IkbSl of 11-._. Pan?* .J5 

-’> HI Onupkk I-amp .I I >1 Tongue 1 ftcpnraor arnuwe- 
nirnl, induitai- l|luniii*.il«r ^villi t\wdi. [ lolil ■ 
el, aiml 0|CLl Li hip, Tot:j;iH! Drpn'wtr nmj 
^ViH-Ini Tuflfitte Plnd*? ■ .—^ t'uifnt 



Na^luhrtiidl 

Condfnulwn 

Eiectmdrs 


SH'“ 

I'l-v hr»» 

m VivrlhlHMi M 

■ 'LLhi I hi lllrild. vill 

Ull-ki|>r-1 ..m- liW-d U« 
" ,*fcpJNt»l4l iFW 

C - ir^llMfij Hilt 

■ —1—■*• HTTiff a#! 1 


fj*s ■ ipi >. 'iri 
inriftT - lhnA*r i « 




New Fischif Caulery Cords 


nesilik ^tmiuM wirc r pj«red with 

pliEc cum l^ht^r, refbeini; IlkJ farmi-f i:"nl- 
whirls were cover hL w-iih nirrrL-r4«i3 w^hhltijE- 
May ft.itlird iim I a|wiy 4 lifpL df-ih -j-- wJn‘|i 
new. 

S + o 

JJ30 6 ft, [Ei.r,___„ „. . 



Code Prirr 

AVjjro 


' h i’if'M hAv :V ..<<di Jh‘f ih* t" rfi'AfT , P 

liiii'AfPin If,, ft *H, UJI t n#lir| #ry viri iff taxi n fi 

No. Code Price 

30& Mcr«i idDeil (juvciccIi Caulciy ConH -1 fret SL.D0 
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11 , a FI^CKEk & COMPANY, Inc. 


ACC&SSOKil^ AXI> SUPPLIES 


Cord Tip Atbplto 

To CllUft npCRlnnt i■ I IP’-; rwrU with -V 32 tttcfci i,\>\ Vi illi njiji^rntM- 
kaving 5/32 inch (llnrf m# l-nt ip- fliuic!ini^q[ ^Knin£^ tjr viqr-versa 



M-i. IJtt 


So, Ctidf I'ricf 

1345 fntTCi^ n| j i- ,f lip [i-T s .1^ rw^f SO.JO 

I.Wj tfrrmw* «*!■ of S/Sfl* 1, ti|i in 4/32* JO 


Eye Magntfl 



tiwvd r uCloJ (0 njKTBii- frnm n V-'f towr vnllgg-f ^iim', Up In V«l!*- 

No, Code Nee 

\M %* Magnet------ -Aftnrn $550 


Di-ngnoatic ILLumiruiler and S KU-Ld 

CuffsiltHlg □ £ a hmtf nu’l.il hulJcf, Witli it ^Ti'clH *ilk cnuiTfij erm 
iit-cisng cnrrJ, rnul il <Jwiicina 1 "^il I mill with ;v Ith-- IiIuwm 

ill 11 il. - cm3. 'Iliiy ^d«-i Jin iilieme li^hl Iip lllr Arm ih'ireil 






Sa- *22 

K* 41* 


Xu. 


Cwie 

Price 

m 

lEliuuiriilliii, tl^ll^L-tc ^ifh Tyr^-tTii kinj? 


$3-25 


Esina Tmiciiert Wh...-- - 

_ Arid 

\m 

*24 

Polilived md»Lptaiid ShleM for 

..1^ 

SS 


a 

M*k 

ft I Ita-H-s-T.- ■ • f - ' J h»iu 

U-$ Mruiy < ,.J.I fc V b.-rc 

I Hf I-1 I XL V 4 I nil, II' II* U 

H -7 11 irj i. *. lUni. ?" Ji iiu 


I natiLaled High Frequency Cord 

tin* ftvnl il HU tr .rf 4 LiiahiSt l B .^^1 «:iioi|ifctor, 
i:n V rrq it wiafe ■* J MfiTS*l ti( jiUJr |jkini ruliltrr, ti#1hm 

(Ej^trL-it Ai hiiic fii>l ii tiic»uiv1emI dut Mynilaid ftirl iifi 
n {* indij,, ¥rhkh •ilt fit any ?E uur Fiarimrci, ih ! «n 

\ fclK odwi nrf h r»i!.snir-| a ns.vrl eiaifr CtiHl It ***} 

^ llr.ihl. 




Cu4f l J rkr 
i,*it «r-> 
_ fh'ir 1 *1 
17 - 

It i*W|i# JiV 


Exlrt Heavy tniulntrd CaUr 

Madt imwkjf ii< «ir 5>E l«4 wllh +r*y rwl-l-n inpvlatlrt. 


Jf* 

Cirfc 

] a FM'l' 

t\.t Hiifi Uftii-y Piolrvled IEijjIi |'rn|ciriiry On’h 1 - 


f,T«l 

Heftvjr High Frequency Cord 



KhV 

D iifc 

I'rilTT 

9 Ei^Ii Fif>H»eii»- wrlh iip- r--r Tji*e "V 

CXilfrt ( 5 -mh^iI i. 

JlJ,J> 




Fultforaikm Electrode 





J xill(i|rjT .,|| lk ill, tlh -MJI IMi lh«i«t ■-■L U[*>KllfcI Hir ]|i| I: I r'TfUFHLT 4 UF 

etlil riiq r||p imili k il -if njM», iii-Jm in*l timluF yirnwlhfe 

So. Cole Fnw 

Jl FndffHral nil ri^rru-tr iiir.l |hrir lipi_ GaJvi I3-S> 


4 fr 
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n. a fisci-lek a company, Iih- 


ACCESSQStlF S AM) SUIT LIES 


Pul^uraliun Wire 

Str^l mui- * irr. curf nod h iLlj pile ^a™ uilil-n, Elm im^Hlin ii-m ihrciiig]i ihr 

cy J.-rirf ,.p-. When Lived in CMlJliKlibn n.cili ■ ir Ilf i’M-ii I Ti||1i I 'li-iinrin », mu'. Imiri 

r'-'iihi Fnajr be f.-tiaunc-il Lai Jic ic-n■ - • >.' 1 1 cl rrfruilit ei« iW uj-|mi*t 

Udda. 

No, Cm|e Prfc*. 

Fort 

■ill* Fulunralion Wine- __„_Jfl III 

Kiachrr Blunder Kulgumlbn EJeclrode 


Gliii Vacuum Handle 

g- 

Fur null r«J ETnlinf with tbr 1 Ngh FlCqucncy Current. 

Nu. Code Pn« 

5J C-tii* IfarijEf ---—♦—*—. ^ifrnttt ^LJS 



S uptLial fulfil Bill ri U rlef Limit fi* u**: m Elic bladder ihiuu^h .1 

CH Hoscopt nf a hard win- renter. inuilnlnJ wiEli a very small 

oiled silk: eowriitg. ]J;l* *jlid pilfer Li]*, *W abaped^f 2nirn" diarav- 
cLcr am| JitHjur 4 mm. long. Olhrt ertd La .lff.iiil;c il In accommodate 
an nnlipary trfu 4 tip 

No. Code Price 

13 Cvniplrte *9 iMifoltaEnl__.... _ ..tiepiif 5,1.50 

Spetifcl ToniiJ Fulguration Klfd rode 

J" 1 Special TIluiuI Fulfill at bill Eli'tif 1 (■ Ir -‘iuiilar loiriir 

No. 25 wilh wire lip mounlcd in rod _ .. ..._ . iirniy 

Improved E*r Elfdrode 

PfL-lHTtlv ilialpol, atld Well br&ulateiL 

No, Code Price 

43 ^- - 


_ —Gebrlf fti.ffl* 

The Mills’ Tongue Electrode 



! K *>£»..1 t h3,1 ih,. maximum 1 iibrotinE nL Flish Ki^iiuji '.i l-iAlli-nn 1 'irrrcinl 
ma> !-f *HC*iJ in ihr irsiiy.:! i-.^n mIh v^luil lf in lMcn.T« ln ^iiiM- «i1 titan* 
InEctliiirti \li)i •- u»id ndnr .n mj^iI.is i>t I j- lar cniilir!. 
fjft H.'uJp i'rice 

3?fti .. —- _.._ —(.MB 


14 


Indirect Treatment Handle! 

^ Cwk I Vice 

51 Similar In Xu. 5.1, except ifel il ir Ainulled In 
fit Xi'i 49 Shnxk Proof Handle, Pier Indirect 

Trralhfi -.--- fomter $J'JQ 

OH Sdrnr a* Xu. 54 , lull made Eu Ell lHvz lO" J EaJjillc.„.WdiBJtani 


Ozone Generator 





An \U- C l- ASS Amniwr, ina.h in erne piece, His two o-nsmrl- 
n*rH\ iHfee for ll“li]iji K ilw inirilvinf mb, :uhI a v^iiUOi cEiamWr In 
whirl) it eOTtfrftl-rij lln 1 Viirc front am hifh fT«|pm*-y tnurce. 

Nu. Cndr Vnre 

21 Oio^QsncrtEc)r F t(iinj^ie.asilEii^lriiled r uiili.fli1i fiidny ^10.00 

70 Rwhher Hsilb, uni*, uiiltir" ..... r .50 

?1 H"m; Gunncnifmi— foot . .. ... . Oshaca .10 

71 XIoiatFi Hk* —--/ ' ■■ ■• • ; ; : : 

73 Nose Piece ---—_ Otmaid 

74 FiwkI ,——Qafuitt 

75 1 07 IfOtlle Pine Ncudle OIL.___ Malm * JS 

76 1 oi BntEEi: Hucalv-piu^ Oi|.._.___ Maha 
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Installing and Operating 

INSTRUCTIONS 


for the 


Style “FO” 
Treatment Cabinet 




Price SI.00 


H. G. FISCHER & CO., INC. 

Af>pirilui for ihc I*hy Hcun 

2133-39 WA^ANSIA AVE, CHICAGO 
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INSTAI.LING and OPERATING 

INSTRUCTIONS 

fir the 

Style “FO” 
Treatment Cabinet 



H. G. FISCHER Sc CO., Inc. 

N Kjy anti 

Affonlui fr>r ihr fTijiIfiiin 

2m-.vi WAUANS1A AVENUK, CHICAGO 
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F$r€iv&rtl 

llic amiEiiEa 4 if chk kibktel were compiled E« 
;Lvd>r ilic Hi|n;raEHir E*f eJil- Si yip " HfTreatment Cab¬ 
inet \» nliTiittiing the wry Wst rvsu.lt- pnfeihlt with 
his equipment* 

T]il' til ,i tun -he i.-r dkc;ise by incnri*- «*1" r.lciZfrieaL 

CuiT'ceiEft^ L-^HviiiHy ihc Nigh i'fL-ipn:rcy hseh. 1 al i r i*?*-. 
h.i.v How Imtuinv av lirmlv cvE utilised a* with drugs nr 
tic her nHrrhuitp and to-day «heHi r cunrntE arc known 

II ml oppr^iartLl for rhkr values 

'ITtc 'Stytc IdV* LaLidci i* u EhnfrKighlv efficient, 
h .unji L'lT. rtiridefrt, iVsi.|Jt-pT. during appliance fur rhr 
physician and snrg^m, Di.it herwiyy Imih Mcdkj] jiiJ 
Survival, LfectTo-cua£u1atiun p KulifUTaTkifi^ 13'jMwtivjiili 
(hjdih, Hifilk Krtnuvftcv. Durant, Bi/ctHt* Cautery* 
I >i :i gnirt Mf jtli 15iuLm>kiiqlCir\iiit» l Tfl iik lesaCs 'inpreiMid 
Air, Nebu liven, Fluid I Ititer, Air Hvdrer* VilirjTtmtditil 
l+ier"- I lyperemia by Vi£iwttt P ach and every on? ;l dis¬ 
tinct m-hdality with .1 held cvf nf it*. mk n, are 

a-vpiLubk, fliuft attachment* fur rhur proper use are in¬ 
cluded with theUuttir. 

TIm: fvLlnwIng iiiiirLKimnsi were imfulljr compiled 
iVir the S|iV rt j" Appn rum*, and.n* extreme enre wav 
esencked in iimplifying in every possible manner. tciih 
seUEEcfcd hu j evs?i 1 irl' lliroUuhuUE,. u>u toK-ulJ 1LL \w jL ilu 
E<h derive v^cttknl trrvjhn by olnerving iiii'ipi ciowly. 

F-leriw tnkc sufficient time to read ihern CBreftdly p 
and when in il-nuk kindly n-imdi iElc | jin j per p^gc bckrf? 
registering DtunpiainT, 



C-*e*l'v N-j. t:>. Snle "J*10" Tariwil CabbeE 
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InhlHliltljg, l 'll|wk rln « ■ -Ir- n-il ln.\ ciLr^ful' , , iliLL krin::n |s iltTII 
i-n ibc end' -td Packing ftfptr any ^h«■rt^i-ixr, 

mi utarltcd. tm *hi.sfT on fit ^hect, En u« at tiTice h put! snine will receive 
pmmpE □ Mchlrnh. Ih i Jv L - hi'damage^ m parrs fri «gh ,WIV L'lltM.* while 
:h: jinn' j:e wjii hi i hr hand td" the TTa3v.t|^*iiai3iin c*jmpanits p make sure 
cbai i licit rr^rL'iiL-niaiivc ttyes ■ ■vrr rly L'hrLticjLiiineni wish %•< .ia, obtain p 
iign;J f^i>ort of cln: L'i.mdii ion nmL furwam ic 


to us. 'l'hb report is 
Utvli FI txvwLVi- Ebfllqblr in Iti |«mE rn |Wififrr dflbrp. 


'ITtim Apparent* mrIcw plainly marked oshei-wriw cm dta time- 
I>1 :lec 4 is. commitTcd fu upora[e from (hi.- Cycb Alternating Current 
l.i-i t from ir i t * K Vnlts wh i-, h 1 ,i u-lt hiium ly i'apnhle nr tarrying 
[£ Amperes- fkkoi n flpacu i'irr yuur CabincE near an oueIci from «UL-n 
filing, nms proceed v,nh rhe i^iikhjinft 

t)|irn bark, at tin? Cabinet by renim-nig rhe Emi n ktal-iilntcdl ftCt-m 
Tint -. w . 1 - ln -1 . (." 11 1 ire buck p,niel will lilt "UE liv pulling back and up 

ft! 

Remove rhe raps from the four kyden brs ami after carefully dean- 
liLyr lJu- jart. nil (hem wink a sawrat: suduElcm of ijlLe brine up e u i; tf 

uf ah Wb almvc I he kvd ckf I he muEer I’-Ni v- t-niLlingi fCiur sil*<uE r j 
f pound tabkr nail lOCatb JUi) Thu fluid ftliouM he j-M h.iI-clI in llie jj|r^i In 
the i. vd n f ihc I'Utcr uatinu, and immerdigr the vrirlKUis in pljn ,■ will 
irwfrslv thr lyrrlt En the dimrhftl poiitE, 

Careful!) replace cap* an fit jar^ wipe them rhon hj ghly dry ami 
set two on each hide ul" the cumparrmcnE m the small partitioned set', 
thins tairh ihle.iI IkjEev.ihc. Cnrmeer tlu- mu wires " k 1. ' and "M V 
Cuming fnim r h cup ■ ■ i rbU ci unpan men r in ilie hi ml mil; jposE^ on tLu 
L arkin-* in I !l- Ljips. ITirn mnni'cE Hir iw‘ iv:r^ IdlutL-jiEeLlj Icadlhu 
ftinn rI sl; rVnni <>f she Cabiai-t i. tbr i nn ^ : .lk , nf iar> miHu'd 5, 1 )-l J 
atKl "q.K"" 

tht iars t-kVe any LUtauiun wirhir. tlie p^rkii^intiJ but 

dn imh tpill jh-. Ii,pud. Slujiild any rtioi'.Tktrc \k pruitni around ilit 
jars, dry limmugldy hufurt attempring m use xlt Mfchiue. 

Tim wluiidH hcnU Iklle aEtenriar, lull ^lundci tike water leiitt fall 

ti>, i *T below till' line nf 3ir;i'.> .hlEct o*arina !in I he I :iru, pliin mt v r 

-3n.i|li| lie addeil prompt I;■ to liike tbe place nf t licit whkb bn% l^cen lu*( 
bv evapomlrcin If, I -r ,irn rrawin, the dilution of one iar rteeiJ^ n- 
pleN^Jiing, ur j.t,h i re pi a l l- a i;ir t it ii impinant ihit iJ.7 rhr ians ly 

L-ni|*tieiJ arv.3 refilkil wiih 1 rt-^h brim: an cuplaioed ■ho>ve 1 eo in^ntL- a 

perfect EkiIajilu id" 1 lie euEi,iL-iisL-ri. 

Mil I 111 mpwro i >n Ehc np-jvr I :■ 11-hand . - .iru-f, nln-it lacing rbc I'ninr 
Meter III t Ike; Cplntii I, i-, miiunlid j n ikcl-fila r^d tupjVirE f ■ ■! 

the m?ter. Insert the two srnal! imtguci pitatfmlinif 
a'fLHil I lie niL-E^r l«^L Ehrnunh tlta' ppcalniw.% iii ibis brwl^i, lucking same 

Eiidii Witli a ilownw-ntil mill. Con peel ik short Tiick-d-plftted wire e-« 


' (i" i kii nstier ami. r..V’ nn fbt Cn-binel 


C II I C A 6 Q t Uuso'* 



print V i 


H.rjr Vi#w 


kiphdknllnn ,tJ 1-fltltHdjJ uB Sl^e "FO" tlukilnrl H]dtt4tifll 

A - RfaiS wpaij — d'A^M^lT-d C&BMrtHjji (fiit merer uruel, 

H iJijlhcttni ,pA--iLitti .1 CumtcctioiiL 

E' — ISipK Tmikm Ibifh Pr^lUrarfy CurPffr DuiSel 

[i Muli^ilc: Spaak tiup Sua|ioi1- 

t — vriilrifsb Sf-irt Giip Viiripwi, 

V Mulri;.le ^Mrfc (Lip 51idf Rod 
S1*tcT hin.Jimr Pn*E CY-.nrtl..in 
II — JliEcr N.'iilmK IVkl CvfL-nWbifi. 

I — DijI AijuiiHp Leerr. 

) - M'jl'iplc Spufc Gi^, 

K, I. VI, > — 1 V|. IjT-.len JferC«nt:«pir*- C-mnrvtn^k 
o. P, 'i. K Sc_|e I*» lea J*r CYn-kmier &Hin®£1*nlit 
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H . E! i (■' t * r h i ■ \ Co. 


C M r If AGO, f I. 1, I X O t -i 



On tliL 1 ENhCHnn ^f rht meter, between the jwipii 
H M Jind r, Cr r F M?t ini 11 thu triune Irtclf, i® a *mali 
mljmring ftarv rV.r the (turpaw of en-n Idi nil (he 
upernttir to move rhc needle luck hi wra- Turning 
mi i in; Tn left isr nghr with ,i smaJl ktcw driver nr 
kisiTir laLiuicr iiMivci the ncvdfe tndcyvndcnt i?f th® dial* 

I I M imj-HJMtlh]p Id eiKllOfijCt mC-tCTU l.PI till* iypc MJ 

(hdl the Eiedlc feliJWi !□ abwluie iefa at nit Itmei; 
Sfii, h», M-A, MHcrhenci the regularise 

NtuIE<ipit- ITri* -v^ill he- 1 • !• i•■.■ ri thi- sfimi- Iv.s with rhr meter. 

Spurt Cup 1 ‘ph^l-w rhe in- 1 «rrmn elk- i;*i r nn i n-1.. :md m r rhr 
ujp hr i wmi iLi |x.%r> "II" and"K" + liuhlmg uhlc in 
flare by inserting (h«- mw\% through dm tv -1 s mid sc-feuifijf Eugeihcr 
firmly. The mul with mpeicd Im■! = m cnil should Ik? mOunrciI nn the 
right when fHcsng Cnbanct, ** Pnanin 1 pile. 

['il l* gap 1% III ride Up uf 
right wlitnU. c«ch drilled In 

jjjW ft free p&t$flfge or ipr, 
iimikr to nn ■ulomcdiik 
mu AW, and the nlr filnvisHnl 
hv the pump in thv -Si v k 
4 F M Ciuiner haae cr*irsing .. ... , . , 

rhrou|jb thw ^ciiau »ifl ^ «■ 

nos ishll' krr,i ,!.pu,rt I he hriil ifrita-TaTei! 3*V ilk- ^lark |xjinf%. In*! 

frjraiii’ fhu dlherwibr rihutiwrivc lsitmiis writ \ r If Art -%|i3rk 

paj> ihmiw higher nolliamperage, nml a more ®Eeady current* Tlii^ gap 
wdl fetodure untnoinaly h<r week* .it ti time, whtrens itfhetM without the 
air feature, iumJ ^iverhaiiling every tew day** 



When operating the Cabinet untbiain Durhcmy or AutmJimden- 
■ariiiri L urrvrtii. iiiw.it the inpefed end «r the pjMufe tttfldle in!» the 
I ape red hide in jhe spark gap Ifuppnrt ixri at M r‘"; wt tli* sridscatipr nri 
the tfrp of the Cubinei to" Prwiure",, rbai the Valve in the pressure 
linn.Ik- i» >*pen, .in.I -.c.iri the irnmn. The slide nd should Ik pLohed nil 
the way in ro the ^cetirjn nE the gap l^lore ai.nrririg, tu insure ji 
n-iininmni ittwliar^fc—wjikh (an he Inrfeivcil. at ttilL. 

Vour Mjl'IiIiil II Hiiw ncai|v frir mp- ntmn. 


Tin Obtain Nave lever” I " nn Imtton l t j ai I --hiLe 
liE^tfe r«-L "F" 1 all rhe way in. 

Fri'iiiPency Conik.r ih- heavy nv.ul.v I ■. nA- m 
Current hse “C" an.l t> ■ the fin^ .- i the h l Ii 

iVl-.|iic nrV Inwtt itMiTCil cSl-x- 

rrode in the hamllr. 



Nrr.?|. iI.KC.rrJ 
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fJraip the insulated euJ rjf the haindJe well 
away fmm the metal, close switch lh l ihcn 
threw.- jtwirch “X“ tu ■ he ri^lu. ^Vitlidraw the 
slide roil tw or three gip^i depcmilng on the 
unnunf ot' di^chnnyr ilcairwi- 

!f t hr cuirent docs not iirrmcLLtatcly pass 
shrcjugh the clectrosle, prudttcin^ »h*; iSiL-.viird 
vl -k-t <i r nr. gn p the electn kLc v iris t he h-i^v hand 
(a uatin it, nr wirhtlraw the aBJe oxl a bit- When an electr^Se n what 
we might wtn "stubbom" and will iM fwiiluec the proper eifcKt when 




I'l-j.ml'Tf tl'.Kl Hivh b re-i 
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H , G . I ; IH'HCU l\ C 0 i 


hui i'.lI I ~> | above, shut nif 1 h l 1 itiaehi ne k leave :hc i'chuthE* unrenidieJ., 
rctn^vr the heavy c^rd fmm the po3c “C" rind remove the etertnxlc 
tVtim handle. 

Grasp rhe drtlftik iHtjuU in Ehi luuti band, c'lt^e iwiteh " \‘ r m 
again j-e.lfe rhe current Elimnyh the mediine* 
touch Eheckt-EfiJik tor he popi H C'\nrti| luileo 
ihe rmlm U defective it will take (he current, 
tfiennhiic silf the current, uu;jii.ii eminecE ilic 
Curd* handle and cLecrnudc jIk-vc. jiM you 
should have nu furrhi.T inubLc* 

When * grtrttef viditmc <d current is 
desired than would Lw us.. ,| few- the erdinarv 
superficial cian? 1 ^juJi-jince h.uh the lever ,f T' F and the slide n»J H !•"" 
.dEifn nEiztv B a-. fulUnrt! ^ifl leVtr "1" I Ml JVlilir S t If ia nnE ;ul- 
viaahk Eh pull slide n ; n1 ' r h' M c*u lieit™! the third cir SiuTili niin. 
The i, Lite ha rax *iS ! fcx ul a sttmuilicr ehitffcter it' 11hc uiLuge ; lever "’T" i 
is advanced gntJiaul'y jm- the number «r gap* i- also uhtchsciL i. e.„ with 
“T" on i, tiat? irf ihm "T" ml 2, three nr four gaps; " T nn 
four nr hit- uji i?. rtm| *uun Eo naajfimiuiji. Lever" !"' Luinrali j elHakc 
CUil, Hitt a mc^W, 4 TE(i/ n to £e tufruftfcd HttU- x -- the ctirrMrt if firtt 

fo-fiifn nr ciilher switch " I, J” nr M 

lliuh FmjW-V EfcrMrprnts are lTulifntviL generalli in I ii/e,zrifjUi 
^kiia I h v-.vu.-^ and Sn^rhui j I . Condi( huf. it well Inlet tiling in the 
Mriti. i t shut ean k- t. .i:-ii.■*rih L-Irmxh-*. High 1-Vcqueficy CurreniM 
r% delivered through theglti?-a deerrodest 
Uilare the Kkud V trail, 

Lrtrrense rhe Blxall Suppl y m a uivers .iren, 

J nerertw: i KiiJi] Eicm jnal Ouygennirnn, 

JVonuiN; Ah^irptitjfi nf ! nodules, arid 
MlHTate ^toone. 

A few tit' the bnl kJtiiHJi Orjndilinris uhi, ‘t nhf suO e4%fllll J" rre^TraJ 
Vi-irh rim li^laJiiy .nr s - : Ah-Kvwet, Aenn-. ^ceemn, ^kin l.lcers. I-A l- 
t'FiilhliLino, V\- nl j, I .urn li-* / a ■, Kniazev, I' -n-iils^ lileplidriEti. 
L tcrinp tliieiter, boo 1-ir the relief ul" pain in N’niriEi i ami klicum& t isTn- 

I j r>ia ft i 4>rii the nihLuk-- wiilj j "i - ille, phA espies- the 

3 , ‘‘iir lIFfth pu^. Spt level- "T" nil \u*nt : and pull rml the 

Frequency ■■:.:■ ■ ■: ^iy- ■ r -I-mf p';ir until a spirk .-.t ■, irivh 

'frL'LltmvillS w p;i - fri.Mi (he N ■ I yir Nu «, Nurt.Li. Klcilrmlc-i 

Acne when Fh'iI ihnt isbdnee frnm lIif paLm m (lie hnnili. 

Apply the clecEr^e m the tUkldl ^kirt, turn un the 
current t nnhi keep lhr ekeinxlc mnvitig, KxM sparking. The 
lesi^ch fit ErtJlinchE -u-iilL vary with the r.i-t- .it hnn.i hut an average 
vf ” eh y piiiiutesjo pMucr 11 y peri’n i i-i. nhout thrLe t i ine- a vn:et t 
a ilH Ik.’ fcainJ »uffiL-i<nE, 

To 4v«iil rk difficulry uf the glai' rErtiTujt .ulhmng to thr 
skin 1 1 i- ,iJu-,il' e r-«i i-.ilier Jmr the MLrl'iiec warh e. ileum yni-sik-T, m 
plflLr a thin hnniHwivhifff s^vlt the rreareil *rrd- 

5 


C >e 1 1 a o n h I l l U a 1 p 


Shim rietffi. Liziemai h ^upcrlidd] Abta^srs, 1 upon Vu]- 
guflB anil tli' like ace iuci;cs>f|itti rrealed ill * ■ttrllildr ttlEttUler lu Aene. 

J.Uiiihik^s is I re—r ire'-nicJ w=t h 1 M-t " T" t*n l^hte <*r :uul che 
shik- nx! nyf t-. the Phi rth fti'tlfc gap, as a vigaruus h 

tj fiver ha rail rubbing is nectary- 

llloph:rrlTls uinril nlllLf .iilrii- 111artRihd 
rhe lives, ftceiis ik‘ appjiea- 
eiora >.if a fairly ruihl current, K*;t |evrr"T“ 

H.n pdnl i a> m] use only the first spark grip. 

| fc J*cc rhe fui^erv til’ your *»wn hand chi ire 
i ,. L. cif ihi dcewnLi, alEcr el>:^uig ^y,u.. h 
"X'\ applv tike kEle .1 MitJaic ir> I he ana 

desired ami t|hin termivc yuvir fingers. Thss 
m ill pre-vent mui h cuntfli reaching I he 

lender spur U#* suddenly ami will avoid 
poe-iMc dkcovnfbri ut the ^utiem. Four 
uf rive rtiiniiEih, daily f is iM ffltnM , 



Aj.ljll^J-srMl t| !■ . Ill 
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Lwrlne ip. . ULIv hap .1 and msulitnl tubes that only 

Ui^cu^i'^ tin sccri^nK affect*.I m.t' radii dir rr-.mnen= \\l 
i nihiiT’ in lies- n r if inwnhmni; „ ci]kc i d 11 y i h i he on* ■ 

ml>-> iJifuLI be irc.itcJ with mild r irnun.: -h.it >, with levcf "T" ti 
point l iis - 1 und dul mure :h.m ewe spark gjp iwdnns m ijpcffUliun, 
Applicatiuns BU lE tucKLccd “ jiunuEcs, tJloh t t'! her daily nr three i iniyi a 
VM.-i.-k,, dependi ng OH tin; titgeflry of the casr, arc! USUal. 


No, n EfaVEhHk 


Sn. 1-1 1‘Jn.EfuOt 


V". S3 FJcncnde 


hrihlttif'd will yield fL-ii.lih 111 ihc llidh Frequent-v spray f-n-im .1 
Tonsil* glass'dectf--4'- l'h c paiicitE should Hr her fw sea red on 

ihe No. ii Chair P.i.l, ,,r lining m rhi v.. 4:- 
Kin. whkli pad «.r cushion it connected to pde " r C H 1 «n ihy tnm uf tht 
Ca I liner by means eff the jingle heavily insulated cml, I : *e ^ irUv. frirtguK 
. 1 1 j. T, vt Ilk'll - ! ■ r' . V, 4 , ■ Vii, 6 Tull.-, 11... 11.1J r he ’ : p 


C H | If A f. ft , I I, U MH ^ 


itrjltiitt *u?{v. Ml IV,: the electrode t>> another ipe? and rqveat operation. 
m .! eunumte until cttiSEV u\c j h^ been ffone W- lies iwe permit 
ink ,,f rhe current In rnueh ihc Lip, 1 -r reeth or anv pari»jMhc niutiEh 
c %Lcupt 1 he tnns.il, iivdf, Ther* will lie marked shnnking fliftosE 
immediately, 1'iir none- of the dbjieericittahle flteAJghin^ which fn|hn*’i 
-he average tkctrieii application, 


Nn&ot 

Qdn^estiori 


is alm^t initniiiLy rdlseyed by 

■* “ ■ ™ 


V'h I F.lr:?n-l« 


like V«. ^ T 1 4 Twin: irt rhk- Ifcn'.cril 
tind giving a -s-minuie treatment with 
a medium ruirtni, 

Seiir the fuikm i^n ilk' N\». 4 E 0 Chair Pd,<jr il you hove no raii 
h,i r 1 he patient recline m rhy Nn. 420 Cuueh Cudiinh. *hieh *ir 
cushk* is diitctlf cninteeied to pole J ‘C". I Iawc lever ' I" »n button 
2 j it i ,1 nsL- iVrtir icetnos of the -spark gap m ineute a Ifl iHy heavy 1 dn- 
eharge, Have eIic ptEicnE iilvlti ihv eifttnuJr '.whkh tube 2s hoe 
onhfVrirEed ift fliiv #bv Ehc Mdehlnc inio the ns^Enl, aJid hold it there. 



InJiiecr IH. I'.-Kknudt un FiaiilI 

direct I v in efHir^T with rhe hhemI. Have kwr" I" cm piiint q anil rht 
s-part gap open t.u the rhmljir F-utih wericio. Thu l-Icl e r* >El- i-i m 
iol»c con-necned to the Machine in any way, I nit in^fL-ail. held th V^hj^ 
n^H Itaiul rirmly. Nqw k either have a third yiail^ fhmw rut the tttFRK* 
nr efti|iln.y ;i hn smirch, ami ik 1 * unusually heavy Lliseluir^e /<ir an 

10 
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Throw on the current, pboy your own hand tin the tube, release (he 
patient"* linden an^ ? cntwideTihle Humt of currenT will came J>vjh 
the patient [n yoonelf -in indirect method, bur permitting uf large 
appllcjititifftt uf Ffissh Fn^uency ^ith w electrical scFiMtibni for in¬ 
convenience. 

Mbceli^nc4iu The fwvirning are ht a --nail purtVn ■ l" rhe uum> 

I fifth earnnm .1 ilaiiv*ir- in which the High KfcqucJiey 

Fftt^lllfflcy L-k-cir-odea are indixjTed., a ml wert ^FcceillI ken us-. 

Treatment* -l shd-r divcriaty. The "Jniilrtct" me thud uf 

upplicafiiiEi is aE E,lkc |ift-M>-nl Elnw hiulinu |nvat fuVrar. 
A pnraEcr- Vidumu gl Cul^nE i--an be used. Elacn? nj pratticnllv no electrical 
synialhin and I he hnuvrN will lake the place i>l" tilt UjklW electrode 
in ,i creat manv instances. 


i'laec rhe pmicnE urMhc cliait 
pad t-f Ct-Hich Cushion, which pad iff 
cw^hinn i* directly connected eo pole 
* m C" .m (he Cabinet^ and have lever 
“ 1“' on point j and use three iff 1 Eeaii 
WC tkffli uF rhe spaFfc gap; place all 
li-nr tiiijprt nf krth rff V4iur kinriiU rjm 
1 314." patipnt> ncL-k.tliftt i-% under (he 
eiJ_r p nitd ck*r the etearit bjr mean* 
of rhe ih- .r switch. Vt*u Vi ill notice 
a decided warmrh in (he rinpen, and 
rhe patient. eoo„ will ettpcriroc* a 
pleasant vrahmiing sensation at the 

filter niVfmEncT- S'^wtrlcaw gradu- 
mUv one finger after the her until 
only ■-r.L* fir two are in contact , and 
Vi^a will notice a* \uu IcsiL-n the Mir. 
face Covered lluir ihe lirAt! r,$ cfleet 
mental in e-jciet inverse pfpjinr- 
ciifft. 

PracEjcalU sill ipplicatienvs »v 
trjipe minutes' duration, alrhiiagh 
s minutes will lie found aileqnare 
fur sume cases and a* high. j% iq 

flUKlUEc!) will lx- required l pt nEhrrt. 

iiir nmre Lixitplcre Information on 
ilu} au hjecc ui High l-rrefuenr)' 
CniTrinK and iherr applicfltioo, we 
refer yisu (l> ^inur recent complete 
Inok on (he Hubjeet ¥ a li&i uf which 
books we will furnish ufl request. 



tmliM-if IfiiJi f ? H , iiiwficy 


C im c a i. n , t i. i= e >■ a i * 


Siedk-d Dianbereny, she taint uevyh^menr an.1 unsjuvitiunaU^ 
nialbeimy the uH-ful Hit t_3k HikH Hi-.|uuiiS rnokliMes^ i' 

_ __ I. J_ - 4 ". P«1 _ \ f ... b! .. . i .. SI.B I ^b., ITU".' T I ~ 1 (’ll I 


M ed teat 

* u Ehe iii^l -. -■ 

U!*c.: in twodkftneE forms ■ Medical and Sutijhm'I— a ad, 
H rhe iuii PTC genera ml in rlw ^m-.e way tm( diffmntly, wc 

rtilt describe the ?(|iplkaEiwiii in dcsaiL 

The outstanding diffecaicc ktween (pplying l>iathereny for Medi- 
j| anbj Single ill ift Ehe fact rh.it m she funner w cratsc- the 

-i-iti|krr^iEure "I The ii«ucs wiihia physirdi^rcol limMs, n-h^h »P the 
I jiilt wc faroKfiecl r his limit, and rissuc is deattoyeeb 



t-M 


V. Hl f-ll^ line ud *** H, lEih.ik 

|>mploying proper Ntedifal I >i,itlU’t,n s Hectiuilw, And prnper 
i|x:raiing ten-Smie, we are aide i« cm teen Irate tin a-:^ ^/c.l aTe.i^-. varying 
degrees of beat, and at 1 he same time to ficnimtcly mL-as,yre the .h««gc- 



IllirriTulfalS Trvflltenl <4 FY-riEinuuLa witli Nnliral IMalJbeemv 

I' ki s- i* aiviimplhhcd with mi cn called M b Metrical ^npal^'n to tlie 
parientr The method 1* bl^bhir rh. cutmm cuening from po*c 
■ U- and mcEcr uiwnection '‘IT' and the dce,r^k-i may k- plain 
,heci metal, titter applied diiwelv t-p tbeshin «r euwred w,ih m ab. 
cnftenc maten^l, «-r sjwci.nlly AintimCled applciton combining 

thirst marcrijlE. Rmrf jfM.fi- witr/nttf. 
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'Hie linage will naturally vary wi th the rvy* i*f caw- under treat- 
mem, :u odl .is rhc square inch suffice area <,r the electrodes, the ae- 
e^Tr L l rule I'ciettf m U‘-., to: MillbrniVft ' for ciwh 7 wpjur inches h if 
^ul-r’jec QjiWilp as a maximum* 

JJiKhirde Kr.ifr -s.lv^ mi' likthermy treatment*: “VpntnL* con¬ 
gestion v* here ct present, k relpn^l because of the marked activity 
; f ilk- uteris] circulninit. Anemia mi t 3 il qilandinie cruue^ 

Olid Vhicral L.iupLvrmrt is. relieved-. Thf liver, ijLcpMtin^-s and Irtiltr 

MJHW within Thu dbddttiinat t&y\i y are made KdisgptBE the sragiiiLht 
'pcM-ilK mi lifcwd wh^-h bflthe their structures. 

” When iIk nvlpi.Ti of the Piflthermk Current .subsides xfu| tlir blood 
stream returns jtujun to it* normal ehatiikli, freshly oxygenated nr 
teiial Liltxki enters in grater ahujidihL-c into the previously anemia 
and : before i he hc.isiny itnuuil) CPii^i l-J fire^. The parrs are 
pW*d in a I-tetter s|atc of dcfonK against the invascoci of toxin* ami 
haetfrial culuiik*." 

Briefly * Medical Dtaf heron ApplkarhiHsi 

t'nnlthc internal Hearing;*" \n Interval Bnuhkc/' 

Inerc.tM.- U\y u-.n n.rd Kls; KIjhkI t'tfUs 
Sriiruhili Hil’ \ awnriiirtB-T \irrve% 
l‘ iFi-1,1 relief «f Venon* 4 JTVI Visceral t'mrgi:viii.in tl 
Hive marked Antlrac Ftaipertba, arm I 
St rnuln tv CVSb an!Glands. 

Drat benny Treat menu are used with wonderful miCecu m - 
F t opera tim- Alidciininpl ,^s|hessiiEi> b htniDUNit^ 

Married nr J In I anted IVostnle* 

! J iL!mtmnh Tulxtyulwis, 

Jlronchial Congestion, 

Gn ooc oe i nl Infection, 

Chronic Urfthrilhi 

Mintiml C-'r-iigerMiirq 
Paralytic A^tans, 


Mu^udiiE Arruphv, 
Afl^'linnJ Joints, 
AnH'na Fee tons, 

Ni'Eirnlpaui, 

Arthritis, 

Neuriiis, jji.i 
Sciatica, 


Application Hi a therms apjdk'jrinny. av I* >rh minauhit i ve and >l%\- 
Dan iheriny 


S pii 

crence licirtH n«i sn the amount wfcurrent 


nu nu 

erflphw u-.L, h'.ir rn 1 li« nu rln> | - t r ri-.i r I Nic 
SitJTiiik' with a vet? low mdliampdfiijfe and intTrflJktng gfajiuillv Id 
the desire I maximum will ptfdurtL* .1 the>mai^h ami rnmi even henEinp 
in the tivuiey, » redstkr nature, tin (lie other hand. ■eeimmeneinH a 
tn-ormenv ^ith p mnsklernMe volume nf citrmnt t^ao \\, or owcrl 
will siimulato the uirfaec tissue* and nm S in e rhe i^netrating ^nalitm 
■nil like slmWct hivtli'JiL. 

Mnlieal llinihrtiny prtkfucH nijivmivic heart, Where it U i,Lrisred 
to Winn any effifjlin Sr^icm ni the body, the prmj.tr meduxi in tm place 
eSKtrod^s op^jurtito mne ^nutheT, vhkh elevtn^ir. sIhiuSlI In? nf pueh size 
ns indicated hy tJie -cea inv>«ked, i. e., rif equal dze il n ycncr.il 
heating rhrmph k .leskedp -ir oi' carefully eimlPlvtod dimcrtsioni if rJie 
hrJTSFk! 'in. to lu 1 concent ruid nearer lo mhc *urwe^. 


Chkico, I l l 1 > o i * 



■tiigilifxriiiA Uijlhcrnvf 


When dec render !| i mpd .“'re ftTplied o^^itr shle^ of the 
irunl«r sputw: heating will fc»c apparent righr ih™sh, w ith (hr maMituim 
(cmticKtture incieut< at rise posut crtMain# vE the hnc? c.i energy from 
the cilg,-■( enf the pllles. By lining it large pad Of plate one *itie and 4 

1 n .illc - <-n tl^ »'titer* ihr inten^gy nif the rcHlEtmg hear wrll he - 
irtweret ratio of the square Inch area covered, 


Di,u,ta t ti -I S<tiHrri 


imifrjm J<i Sl'i-r&f 

Ik'-re afipking niathf-rinv, knowledge of i^ actirsn on the 
tissues is vetv necosarv. I hit may apply the same sited electfalcs to 
.^ppi/tite si.ks ml' the Urnh Jitid ttlitam very different raw.Its; tv. starting 
it a htw jw.'mt and intre-Lpng rh,- cum at jci-^Snallr* i>t hy using too 
jrreaE: a volume of energy from the S.«innEng. 

L Jhl^ figun. illustiRtm effect of hcaisnti. i\ hrn 
* ■ ; ■ iij'plytiig decttrwlp uf equal sire to iiipcwire wd*s 

111 ot a piece M bwft 

Virlunie f\i t-umrril used 700 Millhiiiiperw for 
Il to f| plrNt C minutes, fnllnwe*! with i,™ Milhnmpcfrt 
I I fop _■? t 4 tiue«. 

I hint J in approyimatc Mr. 1 - n-t etiwsing of line^ 

1 ‘ v ~— mf enemy from fipp^in- clIucs--! eIpeuuJq showed 

• \ i-. 131 highest VJieniMmetier dfglW. 
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Pt.iEit i uirh rbcrrnnmptcr plateJ in mi nr inch from ekttmJt 
—■loi.s degree. 

l^nisr j wirh iktrmamelcr placed In meat i inch from electrode - 

loi.j degrcci, 

l J t»irii j ni. --.it t inch iViiTri Vi i— icr degree*, 

Vmm f nknil 2 inches I'imi Xo. i ioculefTees, 

Prr-;nt 6* thermometer «it juar ftirJiih path lif cnn^ng current - 

rW - -ews taring- Temperature remit im normal nu»M« of 
path or current 

I'his ri^urc illustrates cfer of taring when 
iij'pl^mij elceifwfcft uf equal *ke f .is in Nu, i, h U i 
m^ead ni mine a <11: n!l unn-nrir of current and in 

OX-J.tl'hL' 1,1 1 U - il L i.r L ": 11111: ■ « I i ill!. IT M .. . 

u^-tl iwhl HE the ttirt. Hie only heatiiw t&xt is 
mim^hately under tketleetTrhU--. ru I\ifor* 2 and j_ 
l r.i»i^ * nnd 4 reninin nunnal, J |'hi-. application 
kvimitH Liiili-jiTalik to the patient hefW juiy mi*] 
... , ran mult, un jWcounr l>I rhe drying c hue r>l ihe 

, 5 "-- , xwfwc with nrsulranr iinmiifcii'resuiunt and 
EMirmr ^ Ren^arum :ir pomes ut mtHhct, 

IhiJi figure Illustrates ■ riV L t ,,\ htmir.p when 
n^itymu ehriTfndrt ot ufiftynal S-i/e, hi tki* in - 
staiKc^a < i ™l« d**c <in ink ihfc aF rv piiti: 

W b«f* and a adndi tin ik other. 

Afirimk rait CumnE, Mllv, was used ,ir the 

sturr fj?... * i am jte nc si S«»r « mkutes incmuiiJig 
ta 75 ° Mllbampeiigs for an additional f mtacvE. 

Pi tint t b Lhe f*n*lE ol ttwrkfl rd liner Llf 

chcirgy i l edge* in the disc-, shewed a 

liit mi? .meter rending of iqs device*. 

I^'ini i with r thermometer V a izu-h from *nmlkr disc- i-- ? decrees. 

JVinr j v. ith ekt-npH.merer 1, inch from larger dis*. 

P--m- * lv i r N tlwimwiKiL-r 1 1 inch from V-, i showed a rontintr id 
IQ2 lU^hoe?, 

a( i>M?iV» Wl * lwrtl ''" , " !,LT '-‘a inchlei No. J nhuocil b ruding 

1*1*1-3111 6—fhis Kctiem remained nrfmn-l. 

J his rijoarv illuHtritrL-h L-rii-^r d lu-i(ip|j whuii 

W'm^ rUcrirucks ^r' i*nequ!ti ujx- a m rn'Sn. 

Vihen UAinyi 'jiM Mtlliami.>.‘ri.-^ riitln rViim rhe aurtr 

L p rni,-iicfllly all .,i ’ht Ill.ii urnrenTraill at 
IVmih i. under rhe tetmller iIlk% t| iC thertnrmneler 
r^iis^eisny ]]o Lk^prei-s ;lc tkt L-nd nf' io minuses. 

Healing at FoJjh i nas nL^ligibb lietause «pF 
lhe rrywtmnee of theik'tJl m Pdrti 2 dtid ^ due r- 
the twp sudden applkatinn -.i ^urmit im.L he- 
Sialtiim hufjiln^. (Six 4 > 

ia 



* .Vi. :.. 
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'S'he l uiFiiiL' w as then incrvw.l i,«-■■ MilliampcPcs i'ir 7 minuet* 
iid then M. A. h>r < miniitL^ jJ iltcj^iwl. The nu-ar ^-;ts rhe-t-- 
..^hk etPi^ed nr IAiishs 1 iind 1, espe. i-dly «m utukr ihe Mtifilkr iliw:,. 
', n il Ihlancheti conaiLLufahh rtr Poini .1 hut tlu temiJfrattlnf aid 
J-KCrti| EiadeijTre* at +1 Lli^rimec ul" i inchi:', frum Point I. 

'Jim fi^utr illMjcr.iiea rht applies rion of one 
.--inch disc a ni] nhc «F 1 -ineh t nnly. to npixisio; siiSl-,- 
vfi ^rtenfbwf- Only ntmier.iTe eufreni wns 

strlfTHilf at 50a M itliumporta aiiLl inefca^iiLK gfHwlu- 

aily ro 

Pdiims k und J ihowed inercDie to tk-yri^o 

Point 4 1 jhgTvcd A readiKif nf rod tkgreea. 

Pdnt 4 showed cem^rRMJTi' inCTcnml la id degEeea. 

I^.iisi £ showed no (ercc^ihh inciriM: From rnnnifll, 

This Figure iLluiirnte^ tke appliearion oF im- 
i. ijusL %L^cd ekecrrxks a . lander >!<■. Ihie airli 
Milliompcm i-«d m sturc. 

I tenrini; was rneryssed cn iqS ikittpcs nr Poim 
i. l^p 100 degm^ nr P-:nnt j and re-mlined wrmil 
at Point 1 keiuise «sF tk- m'si&tBn^ of the «Uin nt 
]foiiii 1, tine n 11 he nt*sudck 11 npplkatirmofcurrenr 
ind nsuitant I''.irnine- under this smaller disc. 

Starffoiu with a -mall am nunc i>f eurrem and in- 
creasrai gradual I y '.h- 111 \carri the tissuer 53tiKi-E 1 hnauikiu! k- 

Tween lire elecroxicSp with rhe pednt of I he ermai i-F tile tin^ 1/f«ree a» 
nientiortcd in the pfcCcding paragraph somewhat h ither in temperature 
Thin the lemaimkr, 

l%iifg dectrmles of c^hpI su-e and s;anirig with a gixat volume 
(if current ahmplEy* jrtwiicalls all u -F the hrar will ccHicemratc tic the 
surFaer ri^hr under the eketnpek^ with rt Llryin^ lhie tIil- eiihdueirntf 
materkk, Thar you Imve applied ilh wdl a* *.1 tlie xkk, itscti'. Tlic 
]'iiricni will k uneutnf+irci&k + *il prnkilily enmpEuin of priukling 
Se-fwaikm* aial m ftil !<ueh pr^zedure is In Isc avvHiled. 

L'hls h'i! i ■ rnic yp la * ecrtiin point when using ek-Ctftdes uf 
uucqija'l ^ivc Srarting with ' rrarsdcraic carrenc und trraduilly increas¬ 
ing wist pnxtuee tKl- result ^ indUated in h'iguic S'n ^ Ini trihiifg 
rapitlk v. ill heat under ihe surface aFihe inutLlcr drecruiLi: ;i> in l igunc 
Nw, 4, ihLl in just .1 moment's time flic settfirinn ail| heroine un 
katuhk- 

The voil.imcTp ^ rncisured in MiHinm-pen-*. will deiefrnim: 1 be 
Jcngth nl the ftine-shiprd henlcd atel,, flltlli'Ligh rh<* |Mimf HE eh^iriM 
h >t the line; oF current will id way * k ihc pnint of rvuudmum heating 
c^cepl when the eketnok "n .nr -id L - i> a grc.it deat smaller than the 
lit her,, u’lo the hu'at will cniu-u-niratL very nurkcritJy at the suriacf 
under f k sTtwlkt iolUatr. 



-NVM 
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C H I V A n if f ULlllOll 


■ T ." iF '‘ H 

ChLinlCt«HsliCri I I i: il trek] ucbty t-Wcnt* tatc efu h. r1.^t 
lit EJ1.11 limuy . ■ mr- k-lneeii f wq pcnnl* * -t' l'OM;1L r, r-ai t hr hr-. Ly , 

Current whereas canttmmiK clutchm always follow (lie 

p-trh lca*t roiKunte. Again, the former 
imrrenrs find ureal . .iijhrtiti^n or reikanfe vt lien |u*vihe fli r-iiiupL 
niflals, whill maiLi-iafs fnrm ih- Ikii .= jtJiiLtWn for the hrn-r. Thu 
t H kii l? (ihfV f L-ncat rrM^iaiKC Tn c h< of Pittthcrmv; iimiar vkih K 

very littlf. 

Muifde and taint retain the htftttttf aiW Dtal herttiy Inr haw*, 1 
wh:lu I Ilf ilsm h vat i» JisdpM liv radiation, and chi- rkmca rm- 
meUiardv klow l.^t ht-iic l?y cniHiwttkin thmuuh rhr dUnud hl m ] 
VtSKli, 

Uvh.i.-.r liruvcr "The r^ktaiice uf die iklo. iIn- Mr.:knc^y 

*if lihc hit uiHfcrrk-afh rhe skk nr nnywhere bejwvK’n the dectrml^ 
rh.- ntiisititt . i tIi-l- rissin^, the dentiiy > i the tissue*, the reflext* j-i 
the fwitk-Jit, iIk dirt juice between the dcLii-idf^ the t-i.ee uf the dcr- 
iind c|jl- .kiirfesil'lemiicratuniLksireit. ill mter info ^im.lcTarir.n 
^ hc-n frm^ukrinir a Diathermy TfL-ainwnr/' 

One mere imjHirtuii _ Wm cu kar in mindi A 4 -usdi dectMr. 

lh;it rF. 1 indle> ■ i |Ual.-, will p;ui H.ur times .11 much luItmiI .u. ^ inch: 

an&t again, Iiv iniTcdiiiift ill* .Milltamjvr.iyc frooi c’-ii.. lew mtiuilh 
iFicreaft the heATiny hy hiur rimtw T although in- him kit duuMci! iht: 
meter rendkft- 

■ ■ * i * 

will a»mjuic that tlh: trn cc£4»‘i ji ic ii wiriadcntly detailed ehi enable 

[he reailet rn jus^e when and when- i-.- apply Diathermy, and will fin* 
ecinl Tn rhf actual ptacmg Life he t heir eunicniL 1 c-iotij *?te- 



V | ! >. 11M ■ 11 I »ut Ill-nil) ihtvLiinn 


Electrode* in m---r kiunmon t^iay 
jtc made" uf :i metal ba^e atuj vuvered with jh ab- 

irk nr pudding U.- rn-nniinc-nd 

mMf «t Hloek Tin 
chat IN ay be euc Ten any drtired 
and eaiily Kent tu the t'unnmT it-f 
s i '(’lari r«s iw’trtiicd, imi K unk^ tin-, (jre rn k So " r - i(l 

\ t pp]ieA cu ewe pi ta imdly uneven HirrVts i^-yJ 

have :nn jiaihling the Vfty kst n-ulm, thnc [nc 
uTi-aie^t Mifcliimper^c ^ith the bast 11 

:,^TL.irL i! II- rIII patient s^iny nkiiik'd T*iili i \w 

i M rc nsetnl cavcitd with 3 [hick laiher, KW*n™k** IU™-LTla 


Dlallwrmy 

And Their 
.\pplJmtlon 

sh^jw; «i*e. 



Ap^lk‘i[M DifliltaiHiY m I iffiih 


Before amitymu the rnKtal rn the *kin, eovcr^boih ihorwi|h1y 
■ivrth tSii’ I -i c I*■: i Mh] tmmfiiiiHflT hind rhe elect Me in plueei—un rhe 
'iiiih with fun rubber handH.or.on rhr mint, with Up** <ar$aHLLtRJ(j. 

It is ixadlk ^em from ihc phy-iiiJumy ui thr | 5 i.-,tlu-nn> Currency 
when ami where to apply lMt ,htf fww w ' n if MBB»tinrti nh? offered 
fur y«ur- funhci pit-danfflt 

Deiermire riw ut v uur eleccMey, earmklly- 

ttrliirc irjitm* rile Machine mukc iwr.- ch.ir all amlrota 'Ct at 
tkinimbM t ami r Hot pn-sLcivc connKtion^ art- miLli: ac .iN poinl* r Po«.r, 
ijf hkMc euiineelknM nim! be avdded. 
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, l i|iHir4fM-in Didlhrtttiy C*> Yldnmi-ii 

l.:lflSH,-r FtirULllla 

^iH|} lather inalcL-* rI %l VlTH IscM medium fur HTimt!ui.-fcing Diathermy 
currenr l*c!wecn mcmllir i k i-ro^le* .m•! the sk in, .ind here i* a simple 
rWmidn lor mp-kinfi j? quantily of tin- material .1 r a snail ct*£F! 

1 otin^“W (snap l hips I, 

1 ijiiarr water, 

Hiwi &kn*k iV»r 10 minutes, and when partly cih.i1 ben\ E4i n sniff 
laihcr vrirh ;lh t^eniur. Thin will m-qke n Ikhus three qunrr* ni good 
heavy Jjt lift whith will hi?hI up fur sevend ucck^ if kepi tiered.. 

Never upply ,l d-y dn rn1 «ln skin I'irhrT . -.v e -r tL- m.-r.tl 
and skin wish Auap lather, or muiM pudding, ur ^ter uirh a inline 

MllutlClh. 

|r ci innd vhuible tu cm: Diathermy ilwring mcnithntHin "T in turn re 
he mi irrh jieit' i-s uh Jar h ms. 

\Vb%n mlnsipnMrrinL: Diathermy, srurr rhe ireiitment with a Inn 

i Lirn nt- Bvtr c r randtA .1 nr uliEiuninJ from J= fnw first rciflkL'11^ r ^ hk I 
nmy lie RTrtutily tnu rt'a-Ml in- .I: -sire-13 let the feeling Cjf Ih v p align T k 
’■"UP gtikk ;l% t ■ quantity, Ji-S L-SL-epr in vtsen. af *kiri atiesthcsid, rk- ^Liirt 
yit ip quite fur iTcyomi the point of eimlftiftflMc EuliernfitHt. 

Treatment* will! avum# ftwsi to to minute*, 

30 



C n I y a 1. u r Ills x u 1 * 


Denting The 
]liner tur 


^ n. h i.vl 4ind eMrwilmgJy l- fftcrive method »f hearing 
= h.■ Inner l\ar U accnmpJUliHl with Diathermy, 


Slip * '!k' ill' the N’i.r- '►! 4 I iiEHiS 
k,k‘frrnvks over each of the patient'-; 
hands Lind have tile met.a] pans fmE 

mi-Pilly in the palmar If inc points 
c-f tUr hands art dry, mmsten tlKtm« 
first wi Eli wilt wiiteJ. Serlever li T’ 
on (Hi>m: ; b and pull the * 15 tie rnd out 
two H^shuii. I lave patient acrtr&l 
on fi fenifor Sleight-basked thair 
facing the machine, 

| lave thr patient place! hcT ling¬ 
ers on rhe rides of tht? head* two 111 

fhi.iht of the enr- umi ly« under. 
Ssa“ iltr eurreur hy clusm-u. switch 
"X" aticL tlw paly in ^i 3 l Immedi¬ 
ately Seel i\ pk-nsnnt lertsaiion of 
wanrith iir the poinlR of eofliaet+ 
I Live patient fcniiivc i'Hl* hJigcr 
from rath side, si curl;, Jiiad. the hr 4 T- 
in|l will Ix-ti line more marked undtr 
thirw hnui-'r^ hdll in contact. 1 luvc 
patient remtwe a WL-nnd llnsjyr irom 
rai‘h -1 .'.l- and sluwlv slide r hi- ie- 
maiiiin^ t wlk iit 1 tii lltc enT^, kv/i 
item {th /r^r-Fit at frjOrl twifafi m?k 
iJrf Jriw. 



I Ei j!ii>j dir I n-rwr pit 


Have patient insert the imlts hngtrs into she :~n-^ and after making 
-.m rr shai i he volume Li mn t^"' great, remove tIk 1 t h 1 tlL hi^oK from 
r.LLh side, Icavinu r^Ly 1 Iil index fingk-rv m actual eontaclr, ^ itli j von- 
sufiirflibn of current and tvsultant hearing rhrtmglL rhe head, which 
heairnu eanm-i Ik obtained by any other knnu n mBino<L I hi^ PT.-K- 
iliiccs as much heaiiim internally a? oh the surface,, nnd ^nu may i^t 
■ virr^T" (Ml point ,i, and e>E*cii the spark yap jimriicr secliw or rwn 7 
if 1 he pmiicTii van viidure tbv wfltfflth. 

11 iL-rc arr iwo Tncthoth rd applying thi* ifrarnient to the |yaEieriE 
cither J-. jItuvc, with you np-crfLiing ilie machine --i place tIic patient 
convenieJitSy rm-.i %-,h f \ 1. b|4 Idccrioilcs Eiver your own hflnd^ h 
;i I'plying your hngATs (fqn tarts t(* the face. 


21 
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Application \ - imple ch i. -:t"i mesh-d t«f apply lag! Diuslk-Jrm 

Diathermy ro I he !■ >cr He nk is to place rli<r kn into rmys hi!,ed 

TftLimbft wirlk ^nlr w.iser, which Huh] connected lo t\i. 

cahiiwr hy mc-an*. -it th k - rpccial Nh., Efeflrrodea 
in the manner ** k*hj wtmU she l^mherniy Disci-. Terr applying 
rhii nrerhnd to the n-rau and shouLdcra* place she hamU in she trays. 


Ihilimi DiilbrnTij 1 

inc linger* m positive contact with the skin at df rime*, but m*U*g 

gently hack anil forth, nnd ynu will be convinced that fwrt 

hr ■‘.t ;Lny cauw Filler yWd vety readily, 

GnutloilS Always have [he Ciimpn-^^i Air e* mining rhmiiiKh she 
MuLnpfe Spark when giving Diathermy T™r- 
nenh. Set the indieaNW rb-‘ '"I 1 of the Cabinet t.;> ' PfL-^ure^ »e 
ihut rhe Valve in the Freflure Handlr is open, insert tbe rip el The 
handle Into the end of the nit 1 aiul stutt she mW* 


I biting she feet in the lrfly\ F-etting kvrr "T" usl point 3 am] u>iiki? 
ih-nseniF fi-HJi it'ctiuti *M~ tlu* %pdiflt gep i will prikLuee a -uHeral farming 
though--ui like leyjs with she ninmuraniin as rhr smalfor diameHenL 
Ilaeihp she linhtU rn tike trjiy, will send th k - warming current Up rhe 
ftrtfti ji ml 1 me? the hack and durst. 


Indirect An indirikt .ftndtfied DilTht-rmy n nbtairw Iil - : .ihj 

Application the N ■ 41 Chair S 3 j.iI„ nr the N^- 4 -■ Couch Cuihhiti 1 

I Mother my .1, line ■<r' the ckartseks. The lament n p|:LivJ on 

ihc pul, which K in sum l-■ niii-uscd in \n,m " D" on 
1 he cjihitset; Tike nihcr cnaihKtirm made from poM “H" cm the meter 
sn she Xi - hi4 Msnd Ekctwdr. 


Slip thli de.Trikle >^ l t your nwn hand, take pwirbin m tlu- pail 
or cushion, ami try The rrcasment 01 yourself, first. Have tester "T" 
1 in point i p 1 In- hliJr 11vL wiihdrikwiL mu wetiuns place your finders ■>r. 
ycair htfehesml and have a third pe-r^m start rk machine by deal tig 
switch '"X". Move vour linger* down oi-cr the nfrf£ h hcii*‘rarri the eyes 
and under the chin. Vine ilir smoosh heating sfki dtitstinml, k?-cp 
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I I ■ Ct , !' I ^ i II j; & Co - 


Kurtfral ^unpeal 11 m i Li‘ r !fi\ . , tin- abdication of High Fr, 

Diuthcrmy -SUeno Cumm- r'ur (lie LlntruCtKHI Ilf EissU*-. |iv the 
hc;ii pruned through tht TTMLitajiM Ihlfcr^si hv rhr 
(hrLFi^l'i *htfh the current is forced, uirhour ipaflttng, 

ThU rttelbod Jltfen faitfi dll ^ieh-rr* Applies mh* of heat in that i n - 
ie- -i.L ill shr hi 1 zt Ijclnu .cut infe-ard r'r.mi rhe ihin. deetricalk other- 
l™ teat r* rffW/f g,n,rai,J wMiu tki tiisw r und [lie Temperature 
ed ni giwcli Miscd Eu ihc punt when? trcigidgr kin takes plu^, 

SHirgiea! [ N.iiJri.nriv iji used to ;i.k untage in Lista inviliving malig¬ 
nant Ei^isl-- Irt fait. It IH par lu|n;not r.. anv nthrr knr.wn method m 
OiaE irtlietvrtie ianperahlt gmwtte ure MdeocWu |K- drat roved. The 
blum! mmI lymph epilate mu| rte vtmh an; waled h .u id ring 
uqianiaiki^ aru drammed, tiwu-s Eo be deslrmed Iw SipfuLfal | Ji a , 
slkrrm muii 1* aci'L-K.il]|cs the arliur elrctftKle tram h* "placed in acEiul 
cchiii; ii r, and ihe k %v widespread she growth (lit; LhrrEc? will he tte rctuh. 

The mdjnr advantages of Surreal IliatheFniy ar*i 
tlperaH™ are H Wdlcv,; quick and clean, 

Ttent b Li Erie Surgical .SltcK-k, 

The pirn afe lIpuN Highly StdfllHtL 

Tuituarv otherwise iiiuivrjhlc may k ufdy rtmgvcd, 

Ihe .iperatiwu arc quickly done. and ft«-.^vmive Adhnions 
arc fart* and 

Patient ennvakik'ra rapidly. 

Especially rctunrnicmJvd n if iiso ins 

[ll'^EFLk'EH ill at Ih-C.LMjd TlTUM* 41ml New fiftjwth*, 
l omwi of the l rerun jind Bladder, 

Chronic or MaligEuim Ulceratum*, 

Diseased Tutbiilft, 

Cancer uf rile I term,, 
t *1 rrilic Filahnals, 

Cittim ns il of the Mourli, Thmat aud Cervix* 

Sii|erhi i,il I.*">ic 
Malignant Growth*, 

Vascular Tuttiur?, 

kenJch E I' k V TH, Ulld 

{JaHterfeathiu 

SurftlcuL like mcE!v hI i* MiijiSar u, the Medical Dtathermv unlv 

3 Ji'il her my m ih,- r. : r that ir » hi ^ar. that the inmc rermtuik 
AppnCiHion i.n the t,iInner atr cmpl.iVLil.. and Mirf dlnnt- i, 

llie qrrtit. In ^dmjnutennu Medinl l>iath<miv Ac 

employ heap well vmlnn ph^i-^ical ^hil a \ n Si N rgerv tkatniciivc 

ini-ftOiri-h -HL EMil COfigulillLHT an' FC^r-fTCd Eo. 

21 


C UK >1 o O , 3 LLlMOl i 


We udil refer in rh c fidlnwinu; m i-ln- .I t i- and fjjrAjfcmfJ Mok 

trntl«: the fcifmcT S , eiii|r the small punt ctf diw k which placed in dmet 
4.,.intacP Onth Eh? diieaicd tie morbid pi^we, and ihc Ut ew # j large mc- 
t alii i- plate t.i cruet a micas • 1-t-aE ttf ^kin turl'wc wiih m> danger «?f 
dcT.rn.yinc healthy fi^iL% which is pliLLt-J preferably .m tlir ^pp-Mre 
vj.Ltf Hip the UhJs, Tile pTOirr-' under tlic Inhgc plafce ivllli (seir-^n’.if rUkly 
.1 uhrly wumthlI cm acenont uf the large s.juare inch surfita- c%» , cPed, 
compared tn the very Hindi I sfen, tu rhe pdnt of torttart <^l rhe Active 

Flcemule where dniructlon i* drama!,- 

’ITw Active FJErmik may l»c anv one c »4 thr ituall or dit^le 
. : multiple pint appQcaliir* ilhirmh’il Ivin*. 'I'he applicator 1* 
^cfe*«l ter the eikd of rhe pfopcr handle! lh? fprfd connected ti? the 
rippcpiif end. ami tile ennl rip inMTEeiL into binding J TI" rm rhe 
Merer, 



V. Mhp SCI fi.,PM C.ll 1 in. *ii»0 kW t- rvlr--ir- 

like t ruli rferL 1 at EJtctttjde, pfel’eraW 1 . i i-hei;t uf Hl^.k 1 iia alhmi S 
ineht ii|uatc ik.r luuniil ik coarcrteil with tlh- ourki JJ If" I Ilh sorfrti: t 
uf :h? iibin i^ fir^r novc-red *k[li !k thick ''"J-p lather, atuJ rhe uivkr siilc 
uf ihe metal ytiMic lilcewi tc-. iitiUTitifi excellent milt art v. irh a mini mom 
i if fk'eE rieul refill awe. 1 1 a ■* r.ik Sail ne =-?Soc h m i< u plui n vr jk r j is ceii ■ 
pEnyvd t the lemperatiiw will nuu hk^ quietly and tno h’gh ai C Uc pwnfc of 
cnpi[ncij aiid raiding tikay result. 


& 
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IL. t; . !■' t s r ii r p. fir C « , 


Special I iik i ruction ft on the 1 Law Voltage 
Surgical Diathermy iKtcciro-DLithefiny) 
Termlilrth 

IhiwOhtjiKn Set- rJiut iK’h " X" ■ up'Ei, 

3Ur£lflJ I Sr E r. ml N,l ir Vtf f'' T‘ " H |«' I! t :, 

pint heriuy — S._e ihnt Vmt "V" ^ ^ *■«' ^ .mr i r 
Kki'tfU' S K f lilt .1, rtftl rh J“ rnl^ Elitf Iasi ^ap; 

LiQfltf ii IUtJon 1 f fi ■ i ••wi: ih - r-1 n111 > <v - i Icjv< i w i e di 
■■V" ofcft; trt-herwix: ii inu*r In? dural. 



h-ir /orto/ rWffljp' Soi^Lcal Ehathenny : hctrlhn fro r 
referred to as " KteerreMlaLEukriim" i uhl- c^ntni i " 
smd'^V wiih rhr hamlk’" 4 " ^ 

WJn-rf a ^ai-Riem ii i ^L'linri^L- U ^udnible fnt H«rrm 
i purpenet EcriiHnah " (” and H }" wirli 

r hr ham Me "V itf. 

hi if rnev|Lal ih.irliirrE-m .-mil aLLtdK-uii(lrii*fl»iM» u*i- 
imnsnnk 14 1 " mid "i" auii hni-c handle " 4 " 

I lie Ur^iT, " In-lirtVr^nl ' fSri^tfThlc s tnlLMt Ctcil P-* * 

1 11 IIIr Cunnmil'l " l” I r " with m --I ihefuliher l 1 iv 
tr« i| nmU Till’ «-n14lli " \ct iVl" cJwtfthli; i* CoimcCEctt 
iLitlii; uppuflitc rtdtlcl l” 

Whtr\ employing cEifctrn 'i'li-iuiiiaihm ihi - am m 

]tpn,l anil ihv chitnuter * I r|n* parE% uivulivL'd, mu>( ;ikl 
m dtttnnijiin^ whet hrr rhe directs irvlAcI rnelEn*! rtf 
kwping 1 he cWmnU r ai u iiUEumrr and ipdirkinu h 
dc^rcd. Eh much ufthk «.«irL ^ie hc-r may l>c Uv-il with 
ci|unt cflt^rivcrrts, 


3ft 



ChicacO, I UUon 


The UliHlratium vn (Ida page *hawln( ^ "tep* in the nf surgical 
13ipc iLC-r&iis for ihe irmwal nf a maligiinncy in she bladder fimaialinl 
ihr-.oagpL Ehc CMunt^h &f 1 "Sr, fiu*tfl¥ Kolindlef, uf CJitiiago. 



; r : I RS.IiIiit | IHH^ru: in- 

, mm btfiwttd rbt tm* hmpciumhi 

ujturnL 



VqL j— tJevilMrt «-.!' nuinw tnmi ■ wnt 
mi uf lh j«tkk * i:h ciu 1 erf. 



tw. *-r«i iiM-i-m >T«M t'j -1 mai- 

rr-r^ii mun:, 



E-Ld- I CaTboalMHUiB «<> irUiP iin^mp 

iTu»*i uf iuiikw ffhh iihNh|* 4 m 
rrihSr. Vn, 1 1 1 lfc - 



Hfi 4 —C^Mpiliiikm of EifniDt bM rffnl 
firtccfiikUrh H'Jliii* of r-acunl l l r*- rh+- 
tk* wiih ihc its i i! *i -rktEr-Jr, Nik 132 -. 



!■ ii. ^ 1 — I5rjiiin*>{ luk kw-ft^l ondn- 
mrjEk tLn' I'll JlliL w«^|irii<Hm s.i*l ibe 
Is™ 14 in tliifcCtl OVt* il- 
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Jli>wOhiLi-lii See tha 1 mu, h "X" ■■ open, 

niiltherms Sc5 ninfh J Ivy. r "T" - in p- -m 

SUr&lCllJ Si\' lh,|f lever " V" i >.,r ufi I,-, .in- I, 

Set the slide Tikl"j ,J in n> rjtc cap. 

It .1 1-.. ir-Switch i« employed ae,i'c i*‘itils “ l.' H open; otherwise it 
mint be d(*od + 

iW " IfltUffereilB" l-.l. l I r- - -p L^nlnet'E I.-I.S, Tip (,-oiE "H”_ THe 

M ,Vnvc“ I-.Ip.-i N -de mnnivlrd t- ■ rhv ^'"I I” (m the merer. IVher! 

a urc.icer vobnie *4 Current i« retjuircil ihjn ran lie registered tin thi* 
incisr (over 3 ico M. V. j JiuDmicfi .vimr by removing: the wire fuitftilljl 
™n J W and euinccc rhr Ax-tivc Hex trade re^A" direct, 

I Jiarbenny { iLm'nt -.hi ml, l always In- started at n .■ ^ Getting, and 
t]ic deCEnxlei, both fnditiervnr and Active. placed hi ihc dc-dml p™i- 
ciun),, and in MJfh manner that they mli w4 w,.;r T ihr fviich ii 

The small Di« and liuifwi Wectrode* .ire never moved with the 
Cyrfrnt wi. _ ^VIuiji ilk kmlV in it may junt-rd slowly in the dr- 
sired direct Liih,. I*qi the tendency rs to pntfrt L | r-rapidly and in- 
FufltcieMt o..i 4 ,drtiinii *1 M’liic r I■'- ■ ■■ wart Ti-Mjli. SVvcr ;lEE ein^l lit 
hiirr> rhl* v*ork. Prtiftftl sdn’wly mid rnethndka%j and bp a--,u red ^f' 
nnishftr result** 

1111.-.I r -i r || m Sul 1 

A nt nc^rlir MIX b«f H 2 ih.hr. ^luii-, and thn* inch*. liich, *±h - n 

a I-Vr 1,1 t.hx-k rill, Nhkh do if kIl- h kS.»fifirtlcii V> i«*t ’'IS" nr rhr ciliinrt, Thu 
U imh Ctrtulirdio irirphTt Nn. mt * nlnnU in fimi churm n-irh Ihc PEmrr hi il.r 

Fr Vi rh? .Fl.ic fid ’’I m .l-h.]raw* .h.f kcth HI UTkk. juL BuHINjI |n>ir "T" si I ■ >:i |,miI J, 

A air«iir "ifl Milhumperw »* «, p±n*J iur I ihir. M o-, 4 mi, 1 folk.*#,! wh], LJCi \| ^ 

fcif dJiinhri .-nnnic. 
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— The Fischer Style “FO” Senior 1 

High Powered Treatment 

1 Cabinet I 

“ — 

— d 

= 

\ Jimubiimc, impri >sive piece nf office equipment, cam part, 
simple in ntvmson yet the most powerful machine iw tvpt 
available, anti capable of the finest kind of r-csult s, 

A modern, ethical method <<( treatment in inn urn era life cor 

dkions,and a business bn rider— if shows the progressive, up-to-che- 

minute spirit"—and completes the service you may tender, 

— r ™ 

The Fischer Style "FQT Senior serves over twenty purpose** 
all from one convenient cabinet: 

1 I 

Medical Diathermy, 

SurLtical Diarlitiiny, {Flccrm Coagulation), 

Fu] yurution ' De&iecacion), 
rs(m v;l! AutisCottdensei ion, 

High Frequency, 

Cautery, 

Diagnostic lllurtii nation, 1 

Sinusoidal, 

_ 

Tankless Compressed Air, 

Nebulising (Joifir, 

Fleet ric 1 leaner for Air, 
b'lectric Ikater fur Fluids, 

Pneumatic Vihraror, 

Vlbratcdcft For all purposes* 

1 feat .ind Vibration, 

= 3 ; 

Vacuum, 

\'acu -Vibration, and or Jut modal-irir* equally valuable. 

Diathermy Diathermy, the latest development and ungues- 
Mfdical [iunuhly the moDt Useful of the High Frequency 
mndalitio, :s Used In two distinct furens—Mrdtc.il 
and Surgical the outstanding difference being that while in the 
former we raise tin: temperature of rhr tissues within physiological 
limits, in rile latter we far exceed this point arid tissue is destroyed,. 

i • 1 

i • i 

jpisi:F i, ii i 1 r Minin niEidil'MCinrim h miiicim i; a mi mpi n ii imiimi m \limn mm i mi .i mill ifii imimi i; n im n i mi mrnu; iupiupt 
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This modality is obtained in a similar manner to the P'Arswviil 
Auto Condensation* but the method of np]ilicntion differ' widely* 
Diathermy may be defined as a form of I ‘htrnvi Therapy whit'll 
ut Hites electrical energy fur the production of thermal (heating) 
effects in the depths of the tissues. 



MrJy -pl l3ivli«rmy Applur-Hinn in Kn tt 

\Yc all kiuw r 1 1 r.- therapeutic value of heat. Poultice and the 
hot water bolt!i have been u^ed^imv time immemorial* but before 
the advent of the " Dintherrm" ftppSjemtnrt all bodily heiit »’wirh 
the except it irt of rim: generated by the com bust ion of food; had to 
In: applied fruit- the otit.sldt—the outer shc-Fl received more than 


[is share of lhe heat administered 
pracncully untouched. 

\\ hen applying iJiathermy, 
however, rJn ducted heat may Lc 
directed to precise!) any an a, the 
irtenuity of the application may 
be mmIi tied tu suit the individual 
case, the patient feels nonelectri¬ 
cal sensations," and the entire 
treatment consists of ecru-rut mg 
just the required a mount of hear 
at The local point nere?'ary rc- 
l4urdJfiflsofhc.lvdeep in the rissues 
that point may he. 


while the internal areas were 



An|ilicj.tiui DisiThrjruc im tJJirai 


iiHiiriiiiiiii(iiiiiEiiiiiiiiihiiiiiiiiiiiNiiiiiiiciriiiHi)iiiiiiiiiEihiiNi[iiiiiriuiiiJiiijiiiiiriiiNNiiiiiii[iiiiiiiiiiiiii(iiiHiiMiiiiiiiFJLiiiiiiii[|ijiiiiii 
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Diathermy, air hough one of the newer mi-rents in Physio 
therapy already hn> a host of enthusiastic followers. The prix-c-* 
■ it altering tissue conditions with the Diathermy Current closely 
resembles Nature’s own work, in that while the soft fibres, nerve 
cells and the blood are all good electrical conmu i ur- .1111. therefore 
conductors of the he at generated during the treat merit, and a* 
fibrous tissues nr:- not good conductors, ir may readily be seen that 
tin- heating generates in exact inverse proportion to the Lortduc- 
tivitv of the tis-s-ut-^’ the fibrous nutrdik most and rhe good 
conductors least. 


Dinthermy Surgical Diathermy is the application of Nigh 
(Surgical) Frequency ■ urrents fur destruction ni :!&&u • • hy tin- 
hi We tro- he m prod ured f h fi nigh t he resit: ra ncc o JFe red hy thi- 

Coagula Cion Substance through which ihe ^uth’iu K forced. 



This method differs from 
:t 11 o i her applica, linns of heat 
in that instead of the heat 
being ^nl inward from the 
skin, electrically or other¬ 
wise, it is actunih :jiuniictt 
within the tissues ^ and the 
temperature raised as ilesir- 
ed to the point where actual 
x'ujgulption takes place. 


Surgifid Diathermy is 
used tti advantage in caseS^ 
involving malignant mss ta¬ 
il is far juperior to any 
other known merhod he 


N> . I WO Set Surekil l)ia i fo-Hir-- Elconxli i 


cause of the fact that otherwise inoperable growths are iuctess- 
fully destroyed. The blood and lymph coagulate, the vessels an: 
sealed mid the in fee ring organisms annihilated. 


The advantages nf Surgical Diathermy arc many: Tht operas 
irons arc blew id less, there is little surgical shock, the pares involved 
a re thoroughly sterilized, hut little rime is consume d, post-operative 
adhesions are rare and the patient convalesces rapidly. 


I’d lit* flvK 
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lllipvtnitlun—SurdkMil Dtathiimy Experiment 

A piece of beef, 3 in t.\ in. * 2J j in,, v-ji u«d in lh im txpenmtniu 

J'bc 5 pJCiJlfptLt Ifiutriplf oetdJe deflate a ■ filpfeiai dnwn inlu I'id: ■ ■■ ir^r -.nsit rJir 
lint r.fL liuri ft. Led OFI cht JrtiT p-mper. Ilir rlidr fad ""J" Vki\ trithdTVtf.i' two 
eIit i-uncral Itvcr al: on pugp* A t ?slh 11 CIO miSlkimpcfre i far 

minute. (d(o«bt wish l> ± m.inure of M, A. 



I*!•■ »i ls. Vn cvmJv ,:l l- Jjirr : wKirc np^.irinis n ;>■-% nf t liir, otrertchn.^ 
inchtp itceji and I J- h inches vnift. ihsirriikg*. 


It is dearly a destructive prtjrrv'. for coiit-ukiring to any desired 
depth, and there is practically tu> clunker ni metastasis fit cases of 
miilif'itancy. 

hil^uriUtoii lliis very valuable rauJallty is tlie Dthydrnttn$ 
Desiccation' pro css j m obtained from the Otidin Coil. The 
nrdiiiMyplircct, unipolar Fulpraciofl application 
tsa eucCeufu! treatment for all accessible l«nip neoplasms of the 
•.kin and mucous rnmtbrertcs. Rccommended for the removal of 
Bladder Papilloma, Lupus Vulgaris, Warts, Moles, etc, 

D’Anomval Autu-Cundensatiun is the must popular Etiyh. 
Auto-Con- Frequency modality for treating fill general 
densation toxic conditions. The constitutions I effects at.; 

numerous, increases I it mg noted in Mnpcr,mirc 
and bodily heat, i^ditioiu, secretions, eh mi nations, glandular 
activity and general metabolism, When hypertension exists 
then; is a marked decrease in the blood pressure. 



mmmwmm .....nr ilililiiidiiii nirirnlu.iiriiiuiiriniiiiitimiiiEiFiitin imuski lii i innunLi;itiunf^ 
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riit-i: currents an; /■jutlriy,’ to rfie entire ly'-srcm, and rhe rftech 
of rlic applieaiLutt constitute whaE may be Termed a cellular 



Auua Ccjitdcinavnu Tctitnunl 

massage. No sensation of electrical current is perceptible by tIu? 
paiient. The Style " Ft 1" Seninr Cabin r delivers a volume of this 
valuable current far in excess of any demands that ynu may niahe 
of it. 

High AllJir.iii'li this mihlaiiry k applied to the patient 

Frequency at varied im ermine- fmm /era %. thmiKinds of 
(Current vaits pottntiaL the Frequency', or rare of oscilla¬ 
tions^ iis so rapid that no hann can possibly remit 
from its use. Uji die other hand if affords a wonderfully beneficial 
treatment !ur both external pur-prises a mi in t lu: or Hi ere. 

High Frequency' stppi[cations dilate the blood wsitk and in¬ 
crease the blood supply to a uiveii area, increase oxidation and 
oxygenation, proniorc absorbs cm of exudates and libera re rtf otic. 
They are most successfully used in thertcatmcnt of Absa-ss*:s, 'kim, 
Skin Ulcers, Ec/em a, F.nimged Tonsils, Blepharitis, Uterine diwast ■, 
and for the relief nf pain tn 
Neuritis and Neuralgias. 

The output of this modal¬ 
ity is finely regulated- obt.do¬ 
able in any quantify. 


Sinusoidal The Sinusoidal 
Current isseda- 
tivt nnd analgesic. It is a vsl- 
liable dki in Mil sell I ar Atony, 
Congestion of the Viscera, In- 
k srinal Stasis, Atrophied con¬ 
ditions oi rhi. Muscles and 
Nerves, and stiMul'di cinuta- 
timi of tile VcttCHItr Blood- fi 
ih list.J to good advantage a* a 
means ofexm.'kmsj; t lie muscb 
after the removal of the cast in 
fracture cases. 



Application SinufOilidl 


jiiiirNiiiiiii ii iiiiiiiiniiiitii im ii iMimiiiiiEii i, ...mum: ii mi mimimiiiiiiiii .iimnuimimn-i- hi: i n-mimi mi min<u iiiiimiif 
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'I’ll*,' application is very timpfc, Mini ;i small d^omiiair fifetct- 
tradcit may be used tor a number of distinctly cliitcruiit cane*. 
J'Ill: Sinutddal Current discharge from rhe Style M h‘0" Senior 
has :l vh nation of frmn .1 to 45 vci]r-.. 

Cautery The Style 'TO'* Senior Cabinet delivers 1 cautery 
Current with sufficient ranyc of power to bent any 
ordinary cautery knife, Capacity 100 Amperes, Under perfect 
regulation, and invaluable for cutting nml .sealing purposes, Nasal 
Uv.-m<M 1 and opening; Ifoik, 



Diiiiiniistic With .l raii^c of from ; to 12 volts. Finely 
regulated and with Sufficient scope for the 
litrhdn^ nfjill special cyStoSOOprs and mouth lamps a-; well as the 
dlummntur furnished* 


Mom and Pump Another excellent feature of the Sty le “ FO' T 

^nioris the Motor anti Pump attachment, 
E'urni.HEiing both Pressure and Vacinim for nebuilimine and vi- 
bratiiin, and for cuppinp ami vacuum-vibration. Purr air a 


Vatr f fjfot 
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pumped as, nixdsi, delivered uniformly cu die desiicd pressure, 
dtminndnu the laborious hand pumping and tank uf more or less: 
stale air, 

By the nun; turning uf a handle- this steady pressure U dumped 
to one of rapid pulsations, thus providing a true pneumatic vjltpj. 
lion; less noisy, ami having consid¬ 
erably longer life than the ordinary 
mechanical dtvicc. A full srt of 
vihratndt-H is indtided for all surface 
uriri cavity wijrk* 

There is sufficient vacuum far 
all cup piny purpi^s, pd any np- 
plluicc; ever gotten up tor use with 
the Dr. Hict mctlichi <i ] inducing 
hyperemia cart lie successfully used 
with this cabinet, The vacuum may 
also instantly be alter* d from srtidy 
to pulsating* tor vacu-v lb ration. 

Multiple The Style "TO” Senior Cabinet is equipped with 
Spark Gap an especially designed Spark Gap of the multiple 
type, of 8 sections ift points''. This Kottschn'* 
tfap is wonder fully smooth in action,, lias gdctjiute copper Hanging 
to carry away all heat, each pair of Tungsten |minis may be 
adjlisted individually nr collectively (by individual button or 
mister controller) T and the parts are easih replaced when required. 



rtppliearirni os’ lic.itcd air to rar 



This gap is the utmost m flexibility* insures more constant iiL 
charge at any setting, the regulation is very- gradual* and a 
perfectly controlled taiati--. Diathermy dosage may k admin¬ 
istered. 






5nNiiiiiJiiNNNUii'iiii|i'ii ii ii H H iHNUiiiiiiiiliiiiiiiiiiiiiiiUJiiFiiiuiiiiiiiiiiiiiiiiiiiFiiiiiiiiiiiiiiii nil im.. im mi liiuiirii if? 
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The 

Transformer 


The Style “ TO" Sr n iur L! alii rie u nr ■ enns truete d 
with Oil insul;itcii transformers only. The Oti 
insulation permits of continual ope ration without 
till 1 slightest danger of breakdown or lessening in efficiency. 


The vary ingenious method nr winding ami construction 
employe. 1 in the coils permits of a greater variety «f volt ago .steps 
Ell:Li l has lIClI. possible in any apparatus hi'I^toferc* There is a 

vert hi-, -j&hitgr output at nn extremely high rate of frequency and 
high miHinm per age for ELctro~cc>fibulaiion purposes; a somewhat: 
higher voltage hut i^mlly High mnpcmge for Mcdm\l Diaflnrtnv; 
.1 -till higher volt Age for I)'Arson val's .lufo-ca/uleitjainHj -nd a 
v«rj high vtjlttige at .t high rate of itifucncy tm- the tnonn f f Aat 
(Gudin) discharge. 

The (jcnontl The latest and must approvud t\|« of Construction 
Construction i-snsi \ thnuuyhoiit; all r he win: .j is '.'.ill protected; 

t lu: •’ wit dies :■ re heavy, and of the safety' 4 enclosed'' 
type; an iiti i '■j-trj ns former with if> points of control is employed, 
insorinc continual o[Kr.itini; service Hind the finest of regulation; 
the pilot i. warning'' lamps arc mounted under ruby glass protectors; 
there i- u tclixnir switch at rhr idc that any voltage may be 
obtained at will without disturbing eon nee firms to the patient, 
and a w i II insulated Foot-switch with cut-out h provided. 

The Cabinet The entire equipment is mounted securely in ;■ 
handsome ealvaer, finished ns specified on your 
order, with ample drawer space for the accessories furnished. 
M&hb&atiy will be juvnUhed unless specified otherwise. The Style 
“TO 1 ' Senior Cabinet can be supplied in other finishes—Golden 
Oak, Mission or Fumed Oak nr the cataloged price, and in White 
Enamel at n slightly increased cost. 

Guarantee The Fischer Guarantee is liberal, and in perfect 
keeping with a manufacturing and selling policy 
flccnied fair by the medical profession today. 


nil .. ii ’iibi'bim mr i mmiiiiii mm imhl ipiiiiiiiiiiiiiiimi ii uummiiii! n piiuiiiiiiiiiiiiiiifli mi mininirmririi iNiiiiiimririiini ii i 
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CiutJii^NuF H 30 Style" PO" Senior Physiothtrapturic Appa • 
mtus, wfih Oil [niulntetd Transformer, mounted in handsome 
Cabinet finished as specified, with individual windings and outlets 
Fur Low, Voltage Surgical Diathermy' [Electro-Coagulation), 

Medium Vul cage Medical Diathermy, LVA^onvol Auto-Condensa- 
cinji, bYilgtinitmn, i li(th Frequency, Cautery, Diagnostic and 
Sinusoidal circuits, an Electrics! Motor with Two Cylinder 
(opE^m'd typ Pump attached, crioTiecting Cord and Plug, Rub- 
b i Tube; with Vacuum and Pressure Handle:-, and:— 

1 Nm 450 Miltiunpdt Meter, 

i No. 455 Midi ampere Meter Support, 

i No. 4(k> Meter Connecting Wire, 

t No. t 2 i 3 Multiple Spark t fap (Kolischer Type). 

3 N T o+ J jjoti Rubber Covered Diat benny Cords, ft* 
i Nu. S.] Heavy Nigh Frequency Cord, 

l No. ]-2 cj5 Insulated I'lidt Switch with S ft. Cable. 

1 No. KCia. 1 nsuTated Lleetro,coagulation Electrode with 

Cable. 

2 No. (ii+ Hand Diathermy Electrodes, 

J No. ^47 Flexible Mesh Electrode, b w x f/, 

i Nu- 84s Flexible Mesh Electrode, (>" x 3 *. 

i No, fi>i Mesh Connectors, 

1 Nu. 84c Pounds Sheet Block Tin for Electrode*. 

2 No. 68 H Clips ii>r liltKk Hn FJcctrodes, 

2 No, Yards Elastic Bandage. 

No. Ijfif Multiple Cord Connector. 

No. 98 c Empty Sand Bag {5" x 15'), 

No, 876 Can Soap l.athcr. 

No. 421 7 Heavy Autfxondenaation Couch Cushion. 

N& 5U Metal D'Arsunval Handle * i/J- 

Nu. j) Metal Disc Body Condenser Elec crude. 

No. 4 Nasal High Frequency Electrode. 

No, II Insulated Rectal High Frequency Electrode. 

No, T.3 Insulated Vaginal High Frequency Electrode. 

No, i;| Capillary Glass Urethral Electrode, 

Nn+ 24 Capillary Glass Throat Electrode, 

Nu. 56 Adjustable High Frequency Ed audit. 

No. 301 Cautery Handle 'adjustable to r positions). 

No. 305A Cautery Knife. 

No. 30JC Cautery Knife. 

No. 316 Spongio Disc and Handle (sinu^oidali, 

No. j:jG Diagnostic Illuminator, 

i'RiW (ti ful aft WfH pagt.) 

tli ii ititiiiLii iiiii 111111111 in 1 ui > 111 ibitirjLii^ii'iriLiLiLiLiiiiitikirjiii 11 mntiHi 11 ini linn 111HW11 5 iEiimiiiiniiiii mini until 111111 irintiQp, 
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Extra Diiignffliic Lamp Iklli. 

Spray Hoe; tics with Rubber Stoppers, 

Atoniiter. 

Nebulizer, 

Powder ft lower. 

Small Gld<is Viicmim Cup. 

£ jIliss. Vacuum Lop, Large. 

Small Vibrntodt .solid rubber holder). 

Soft Kubbcr Vibrating Caps for No. [550, 
Medium Vibrntotlc (metal holderj. 

Soft ftuhlH-r Vibrating Caps for No, 155 r + 
Flexible Rubber Vicuum Cup. 

Flexible Rubber liud) Vacuum Cup. 

Rubber Colon Catheter with Meta] Holder. 
Rubber Catheter Dilating Rug, 

Air Heater. 

Extra Heating Unit for No. [J7t. 

Ai r Spi ad mg, A t rach m l n t for 1570. 

Metal Connector for Rubber Cups to Handle. 
Can of Motor Grease. 

Cli| ps- anti Screws for Vacuum and Pressure 
Handles, 

Ijurgc Lignum Vitae Casters. 

Packages Prepared Leyden Jar Salt. 

Rook of Instructions,. 


CATALOG No. 123 U Complete physician's outfit 
described in rlic foregoing code NlCrltKS. Price,.... ,^|e-,c ? 

Shipping Weight* and Measure* Covering Outfit No, 1230 


-V.E 

n r rlkh[ 
in l-i*. 

NVl 
WpIeIU 
lIl hL:h a 

CVnwn 
MMahi 
in 1 l>Tj 

Gnwi 

W-lliht 

In Kilos- 

E>juu : *1 
O.ienaHitifg 

111 3n linn 

Dlmr-n. dT 

Ci.JI|i.lrTf-P« 

CcnEltopEm 

<jf Gtwiatnrfn 

8*y 

147 Jt) 
27.D 

jfi.t 

19 

lii-Vtt 

39£ 

2**50*FI 

3Is:6i3& 

68*77*141 

Crf* Cjbiivcr 

Kin Sm.pi* \kd 


Style J> E <J” Senior Cabinet measures 23 r deep* 26 H wide x 52' high. 

ftiless otherwise specified tFic^ outfits will be furnished 
ft, operate on the 11Q Volt, t& Cycle A, C. Line. Where the 
rumenC available ix uclier than I f :>-h< the following prices apply — 

For 1 10 Volt 25 Cycles'—add $45, >3 
For no Volt 40 Cycle.—add S s jj.c:' 

For liu Volt &_ Cycles—add $45.0? 


si 11 >i iiaiiitiiiiiiiiiininm m 1 III lilt IIII 111 . 1111 ihmiiiiiiiiiii niiiiiiEH mm ii .. it™ 1 . 1 .. 

Pfltf SnflVT 
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l.>Ire-et Where the Direct Current ojiEv id available, 

(Current a Rotary (,'orvrrtcr f rt> transfoms the direct 

current flow into the nen^arv ;□ V 4 tS a 1 * 6 a Cycles altcrniiriiig 
mus? be rmptoyed, The Style <l h'O" Sen rot can tv* In: npefftted 
mi the Direct Curr-nr line without a Rotary Converter. 




. 


When ordering a IT C r Machmt, specify so carefully ami we 
will install -I IT C. Pump Motor in place of the A. C. t :inn :iko 
furni^hr 

CatJitnft Mo. 9 S 3 X Rotary Ounverter, with Protecting Con¬ 
denser. 

Code ENXI'I;—price 15.00, 

For operation on th no Volt I). C- 


nr 




Cfltalo^ No t 957X— R. .ijirv Ciriv. rttr, with Protecting Can- 
denscr, 

ENTER.—price ii ij.rx . 

Fa r- operation oa the J-o Vnh l>, C. /’irn 

DUD 

Shipping Weights tint! Measure* Covering Rolflry 

Converter 


Net 

Hpt 

CittUP 

Gmi 

Uiiurr. of 

!)i nw 11. cl" 

Urw.-dcd-Tani 

mttui i 

Wcrchc 

Wrbl* 

WHUNI 

CMUtfUrf* 

Cifiudacn 

t if CflUEr-IIW 

In S_bi. 

Ik ti It'S 

E11 1 Ur. 

Jr. KJItif 

Eli In cliff 

(Ji-RcirnrtrEi 

of CacLDiizcri 

57 

24.0 

75 

34 

15 * 15*22 

2 Sv*x 56 

Hvi Rotary 
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..mini.mm mu ink H. G. LUSCHER cf CO. iiilwin. . 
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Fischer Diathermy and D’Arsonval 
| High Frequency Cabinet | 

1 Type **1,0" Senior I 



Cittuloft No. 1232 Type M LO” Senior High Frequency 
Diathermy Ypparauui 

= ftuenn Nm. ttWttH and 1 

Dcsiped especially fur those physicians who are concerned 
with the specific application of Medical and Surgical Diathermy 
Eltctroconnilntiam, D'Arsonval Auto condensation ami mom. 
n^iljtr Nipti Frequency currents, Inir who have no desire lur the 
Matiir jmd Pump features described in the foregoing 

I'll ii ii 11 .iii:h i: ii ii ii .i jkif-ii ii ii ii iilimn ii ii ini in.......in iui ii niHUiiiiiEmuui iniiiiiiiimniP 


I'.i L< flHlfl rrfS 
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Cutnlofi No. 1232 Tvpfi “U)” Senior Hki tru-j)h;.sioihera- 
ie litre tpEuritHSj wi th oil insulated tfarnslattncr, mounted, in 
i.iniL-. .in- rqbiiu.-r fiids lied ns specified on your iinter, with indi- 
ti.iu.il windings and control* fnr Low Voltage Surgical Diathermy 
(JMcctru-ciigulancm, Medium Voltage Medical Diathermy, 
iVAr-ni a] Autu roinitmEiti.in, Fulgurcrion t I ligh Frequency, 
Cautery, Diagnostic and Simuoidai circuits, with ecmnetiinct 
cord and plug, and: 


1 No. 4^0 

1 No , 45? 

1 N(J, 4<iO 

i No. 1221 

No. 1330G 
No. K3 
No. 1205 
No. 862 


r 

t 

2 

z 

2 

2 


4 

4 

t 


Ni». 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No, 

No- 

No. 

No- 

No. 

No. 

No, 

No. 

No. 

No- 

No. 

No. 

No, 

No. 

No. 

N11. 

No, 

No. 

No. 


614 
84? 
84 St 
S 5 r 
84a 
6 X* 
SM 
flftS 
H&j 
S“ b 
41a 

s* 

9 

4 

12 

U 

Id 

24 

$0 

3 °\ 
?-;A 
3 <tfC 
, 3*6 
jitG 
311 
1 pio 

879 


Mtllimnperc Meier. 

MillnimpiTe Meter Support. 

Mi Lcr Connecting Wire. 

Multiple Spark Gup .Kolivelier Type). 

Rubber Covered DiutIn rmy Curds, h ft. 

Heavy High Freqtiency Curd. 

In^ultttirtL Font Switch with S ft. Cnbh , 

Insulated Iliectro^oaguktUin Electrode wiih 
Cable. 

Hand Diathermy Electrodes, 

Flexible Mesh I'lcctradc, 6's rt T , 

Flexible Mesh Electrode, €T a 
Mesh Connfctori. 

Pounds ishci'C Block Tin for Eluctrfuh-i, 

Clips for Block Tin Electrodes. 

Tank I’UaMic tljindagc. 

Multiple Cor,l Connector. 

Empty Sand Bag (j" t 15*}. 

Can Si .,ip Lather. 

Ilcavt Auto-condcnsiition Couch Cushion. 

Metal JVArsonval Handle (iF* x i.'"j. 

-Vlctfll Oise Body Condenser Fki 'rode. 

Nasal Nigh Frequency Electrode. 

IhhuE^hI Heetai High Frequency FJatrixii:. 
Insulated Vaginal High Frequency I'h-rrrtxk. 
Cap! linn Glass Civ flit id Electrode. 

Capillary Glass Throat Elccmde- 
Vdjustable 1 Mgh Frequency Handle. 

Cautery Ha mile .adjustable to t positions). 
Csuitcry Knife, 

Cautery Knife. 

SpoJigiti Disc and Handle fstnusuidal). 

Diagnostic- Illuminator, 

Ex era Diaiinoseic Lamp Bulb. 

Luri'i Lignum Vitae Cnstcr . 

Packages Ftcpnred Leyden Jar Salt. 

Book of Tnstruc tions. 


CATALOG No. 1232 code NIMBLE, Price........ ifc5.cn 

■ For operation on the 1 1 Vdlt, n Cycle A Iter mi ring Current Lint 1 

Where Direct Current only k available, see page £3. 
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CHAPTER f 

I ntroduction* 

riihe determination of [he spreading-out-velocity of the 
1 LrcriTENEERG Figures has been discussed in some 
previous publications which have aiso touched upon [he 
problem of (lie Formation of these figures 1 . 

In I lie mean hi Hi- the photographic Lichtenberg Figures 
hove been successfully applied to Ibe study of surges on 
high tension lines, especially the kind of surges duo to 
lightning*. They have also been used for the measureroetvl 

c P. Or ; m Oji tin- Lluhtcnher^ Figure* 11 ? Part ]. Videnifc. 

Sclik. Sfith.-iys. Medd. VuSL 1, No, 11. Cppenlmgei] <February 3 93 9); 
hirt II. VgI. IV, No. 7 r Coped istjjuu 1922 [ referred M L F, I unri 
L. F. II respectively. — "Die An^i-eltilt^gnehwIniiigkcEt der licliteu- 
hergsehan FltfLLrifu uji-d ihre Vor^nriing rnr MeisiUujf Hthr lsurter 2*i- 
teu ,h . Ann. d Physlk flV> Bd. 69, p, 205—220, 1022. 

1 J.F, PisiiiiLst: iir l'hL Klyrfpapgnaijir ,fc El. World" VoL 63 a p. 769— 
773, ISM. — J 5 H. Cos and J, W. Legg : 'Tran*. A- L E- E." p. 657—870! 
1925. — K. li. MrEictmo* - “Trstoa. A, 1. E. E." + p. 712:—?]7, 1928. — 
J. ti- Cox, t a . If. McAc.~i.ky and E,-G*l.e Hugging L r. p, 315 320, I$37- — 

J- H, COKS I. r. p. 530-938, 1027.— K. J. C. Wood: "Trans, A. t. E. 

Pr *JG1- -908, l92ij r — Evrjiett & Lkr and C- M. FCetst: '“frana. A. T. E. 
K-" 1 p. 390—m 19^7 and "Gen. Efeec, Review" 3d, p. 135—145, 
1927. — W, W, Lewfs: “T*anj. A. 1. E. fi. ,f p. 1111—15 21^ 1938- — E. W, 
DxkLUD: 3, c,, p 1122—3 E2d. 1920, — J. G. LitAEsmuT anti J. H. Eaton: 
l- C, p- 1125—1131, 1026. PHU.ir Stok*: 1. c , p. 1132—1339, 1U2H. — 
N N SiiET-fiFFi u, I?. 1140— IN7, 1926.—H. MCLUtk: MHltdl. d. IlermG- 
dorl Schomburp Ihotateiren G- m- b- II., 3left 27, p. 813- KM, 19J6.— 
P O PEDHn^tH: "Ini'cnlnrcn" p. U0E -909, 1923. H- EJsinmarks Natunriden- 
stciMdig* SamftiucJs SkrifLer" A. No. 30. Copenhagen 1928, — S&vlLkr*- 
H ji.r.F.iiLiAH»: "Skoimma Zeitsohr." 7, p. 517 551, M5—*1* 1927. — 

E. BRr.Ec: M T!]* ElctrlrEc Journal", p. 591 — 595, 192K; p. 50—53, 1920. 

!■ 
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Nr- It*. V- O- PF4iF-RSEh" 


rtf very short intervals of time, down to lfl -w sec. ami 
even less 1 . Such measurements have been used extensively 
by the writer* T by M. Jwatake* and others lor the dc- 
termination of lime lag in electric sparks. The problem of 
spark lag and spark forma I ion will, however, he treated 
of elsewhere. 

Fig. 1 shows a sketch of the diagram of connections 
used for obtaining photographic L- F,, compare L, F- I h 
Fig, 10, 

In L. F, I the previous theories of the formation of the 
L. F. have been mentioned and it is hardly necessary to 



f-Q Q-i 

4 *% 

’ -E, 

C - 

— r #^ i-if----yrJ- »fL r ,- 



«' H ^ 


& 

I 

w 


r 


Jrlft. 1. Diagram mf for oht.ninlng photographic L. F. Jf| and 

.If; arc lend* fftim llie hi^h tensinn Utirtc- Ifj, Jtv and lugh nisisl- 
mrtvx (dute peucila or the like), P a f>llOlCgraphic p]nte + R a mutul pinto 
eonDtcted to nurtli E. 


renew this discussion, especially because no sound theory 
could he worked out before the velocity of I he figures was 
known. 

1 P. iI ktuahS nutl X, H. Fn^r.ir: Ji l*fiTr&. Review' 1 fII>- Voi, 2fi F p, GrtS - 
869 . 1925 . 

1 t\G- Pedjui&F-n - f-a)’ YLficnsk. Sebk, Mertd. Vnl. IV. Xu. 10 h 

Ctipctthflgen I 9 S 2 . — i»: 1 . c. Vol, VI, Nfi- 4 , Copenhagen 1924 . — 
to; 14 Tclml«kTidikrUl (Etolstrtteknllsr. p. 174—184, Slockholu* M*2% — 
(d)i Ann, d. Fla_vslk (IV). B4, U, p- 317— $7«w 1928. — <&): 1, Bd- 75, 
p. 827—8*7. 1924. 

1 M. IwaYaWat "Technelogy Ru|iarb TuSsekn Imp University" Vol, 7, 
Nr. I, p, *7—Kfl, Sa'J7. Tills i^Lper ^Obtain* an extensive LibU^^j'jpby 
nn thi; tJiue [\hj[ of electric ap-arltil. 
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There 3re t however, one or Iwo exceptions to be men¬ 
tioned below. 

U« YoSiiida, 1 has gjveh a theory of the formation of the 
uegalive figures £ind of Llic Characteristic dark retlii in 
these figures which is in the main satisfactory. Ilia theory 
j$ s with one important exception In he mentioned later* 
identical with that given by the writer in L, F, J a . Ac¬ 
cording to Yoshida the negative figures are clue to negative 
ions which the electric Held drives away from the electrode 
and which cause ionization by collision along their paths. 
Yoshida does not stale the nature of these ions and he 
does noL point out that I hey must necessarily be electrons* 
as shown in h- F* h But this necessity did nol exist ;\l 
llic lime when Yo&hipa worked ont his lliedry because 
the greal velocity of the spreading out of the L. F. was 
not known I hen. 

K. PuziniiAu* who Inis contributed a long series of im¬ 
portant papers 5 on the L. F- has accepted the same view 
of the formation of the negative ligures*. while M. Tokpt-f-h 4 ‘* 
has been led to a somewhat different interpretation of I he 
negative ligures In lib important and long continued in¬ 
vestigations of gliding discharges* 

All circumstances considered, the main points of the 

1 U. YoaumAt (a) i M tm. Kyoto Imp. UhLiraiBlty* VoL II, p. 105—316. 
1017, — <b); L c.„ p SIS—31^ I1H7, 

1 The writer did tuifc. know af I hr Iwo iiKHliftuiM paper* df Yam IP* 
sit tlic thus lit; wruto L. F, 1. which pnjiei‘ wsis preaenlctl Us the Elovnl 
Dajil$h So-C- Of Srienca pts March S, IS 17. 

1 See hlhllograp-hj Ln U L. F. IV\ p. 35. 

" K. Piiaittiiiti fit); Pliy* ZtfILttllr M, SO. p. 303- July 1U19 — 
(hh l>k ck*|rLafih*n Figurerv in Handh d. Fhysik Bd. XIV, p. 391—, 
40*. 1037* 

* M. Toeplur: fa>] PLlys. Zcttaclir. Del. H Jl h p 706—711, I92t3- — 
(b): Arch. f. FleklroLcciiuLh Brj. 10 F p. 157—185, 1021. 

4 K, PilHAHam: 1. fc* <h>! p. 403 —404. 


Nr. J&, P, 0. Fed&AIHf: 


G 

tibuve mentioned theory of Hie formation of the negative 
figures are so well founded that It is hardly necessary to 
discuss this problem further, In what follows we therefore 
only treat of the negative figures in so far as it is ne¬ 
cessary In order lo throw light on the formation of the 
positive figures. 

'The theory of the secondary and tertiary figures given 
in L, \\ l has lately been fully corroborated in some inter¬ 
esting experiments oflLYosHiDA 1 who has also given ex¬ 
perimental proof of some further consequences of that 
theory- M. To^hleh 1 has also investigated these secondary 
and tertiary figures and Si is results agree fairly well with 
those obtained in L. 1\ I and by Yoshiiia- We therefore 
need not further discuss the theory of these figures. 

The only ouIslanding problem is therefore the formation 
of the positive figures, hut this question is. no doubt, the 
most important and also the most difficult of all the 
problems connected wish the theory of the L. F. In liac 
course of the last 10 years we have mad? many experiments 
aiming at llie elucidation of the nature nf the positive 
figures. Most of the ex peri mental material — containing 
among other things some "2500 photographic 1- F. — was 
collected in the years 1918 'li\. Hut It was only about a 

year ago that the writer succeeded in pulling forth a 
hypothesis which made it passible to establish a coherent 
theory of the formation of tlie positive figures explaining 
all their peculiarities in a satisfactory manner. 

Before entering upon the detailed discussion of the 
experimental results and their theoretical explanation, it 

1 LI. Vosnip- snd G. Tanaka; Mem, Kyoto Imp. University. Vol- V, 
No. 2. 111— U2, 11)21. 

1 M Tokplub: Ptiyu. ZcLtscbr. Lt'l. 22, p. 7*! HD. |*St. 
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will be convenient tea dwell a little on some preliminary 
questions* namely concerning the nature of the photo- 
graphic impressions of L* F. in various gases. 

With regard to Llic terminology adopted in the fallowing 
we have to lay stress on the fact. IhaE Lichtenbebc figures 
and discharges only refer to the well known, regular figures 

f[[UEjr« of Posi\iire l-lytiJ-e 

Mixed 

4J- rfrjfj.iiLrt 


Su H.ir lyEJ-rnJ 
Nr'iriiTjl'^ 
fJltohtiVQt 


Mixed 
ffl' I'nhfdirE 
St# aEcii# Fiffurt 

FSj*. 2, fte^ulni 1 Or simple LtahLcubei-j Flgnre$. Uppur part Positive and 
lowiT p?irl Negative FEgonck, Ilight hand part pure. Left hand part im¬ 
pure ur mJied Figures* 

show 1 tig tin? characIcrisLic differences between positive and 
negative discharges and of relatively Feeble luminosity 
hut not to the bright sparks or spark tracks which occur 
if the p m d is sufficiently high and of sufficient duration. 
Photographs of such spark trucks are to he seen on plate 1, 
parts VI VII, and one single track on part III, plates 3 J, 
7 II, and II 1 and IV. 

The LidilCEiberg discharges and figures may start either 
directly from the electrodes or from the above named 


5j?P»jj-g^rppjX 

Pomfaa 

l>L 5 tJNll 7 ?C 
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bright spark tracks. In the following we will call the first 
kind regular the latter kind irregular figures and dis¬ 
charges. Samples of Lhe liral kind are shown in L. F\ I 
figs. 2 r 3, fi ± 7, 8 h % 12, 13, I9 e 26. 27, 28 and in this 
paper on plate I, parls I and V, plate 2* parls t —III and 


fteiJtft'f Spai'k Track* 



irrcvnlnf 

PiliilSvff 

Fiyttr™ 


Stgasivt Spark t ruriC-ji 


Jrrcpj^ar 

fipurtt 


LiiHtt N u f \ 
FiffnFH | 


Fi^. Cumpusitc (aehtenfoers Figuri?*. 


plate 3, parLs I lit Samples of the latter kind are ssE-en 
in L. F. I figs. 4 and 3 and in Ibis paper plate } t pails 
III. VI and VII and plate 3 part I. 

The regular figures will normally always he formed by 
a potential Hash qf very short duration. If the p. d. is not 
of very short dural ion. bright spark, tracks will he formed, 
and from these will again start irregular figures which 
especially in case of positive ones — will cover and obs¬ 
cure the regular figure. 














On Lhf Llehttnbcf^ Flyura. HI. 0 

A figure consisting of only a regular Ltehtenberg figure 
is often called a simple figure, Such a simple figure is 
said to he pure if onEy one single discharge — positive 
or negative — has taken place; see f. mst. plate 1. parts 
IV and V. plate 2, pari lit, plate 3, parts II niul III, 
[date It, part II and plate 25, part IIh If the first dis¬ 
charge has been followed by a second one — generally 
somewhat weaker — of opposite sign, the figure is said 
U> he a mixed or impure one; see f* inst plate 1, part II* 
plate 2* parts I Lind II p plate 14* part T, plate 15, parts I 
and It, plate 18, part II and plate 25, part L 

The sc he mat Ecu I figures 2 and 3 illustrate this termino- 
!ogy. 
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Nr. Lo, |\ o. pBftnwsfcer: 


CHAPTER II 

S. Photographic or "Eleclrognphlc" Action? 

Are the L. F. due to ,the photographic effect of Ihe 
liiiuiiiosiEv of the discharge, or to some more, direct action 
of the* discharge oci the sensitive film — to what may bt* 
called an - 'eiectmgraphic^ action? 

J* Browm 1 considered lhe luminosity of the discharge 
tu be too feeble to cause rhe photographic images in the 
ordinary way and he quoted some experiments in support 
of this view. It has been proved, however, by U. Yojiiiiiia* 
that Uhown's experiments are not conclusive, 

A. A. Campbell SwijcroiJ 1 Cried to settle the question 
hy placing discs of non-actinic rttby glass and clear glass 
on the sensitive film, ihc small electrode Testing on Ihese 
discs. The ruby glass stopped all action, the clear glass 
allowed the action to lake place all over the plaLe* though 
on account of the thickness of LJie glass* and the conse¬ 
quent intervening distance between the discharge and th* 
lilin, the details of the Figure produced were somewhat 
blurred and in distinct. Subsequently, using very thin glass, 
this indistinctness was almost entirely eliminated* 

From these mulls Campbell Swim ton draws the con- 

1 J. BnowN: Phil. Mafl. (£) Vnl, 26. p, 503—SOS, IBiiS. 

1 !j. VosHinA: Mem, Call. Sc. Kyoto Imp. Dnlve^Uy VuL LI, My. 2, 
p. 105—116, 1 4 J17, 

1 A, Ar Cahfiuiu, Swj xrtwt ELedrifal Rcvkw M Vol. 31, p„!173 — 

275, m2. 
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elusion that *'the action is due to the ordinary photo¬ 
chemical effect of the Sight produced by the spark, which 
though feeble in intensity lo Ike eye, is blue* and must 
be remarkably actinic". 

Even if it is ultimately proved that Campbell Swintos'b 
opinion is right we cannot consider his cxpcTimciils con¬ 
clusive, There is thus no doubt whatever HieiI die light 
emitted from the spark tracks is strong enough to give 
the ordinary photographic image, and U is also evident 
that this light will lie cut off by the in aclinic ruby glass 
disc. And with the high potential differences used by 
Brown and Campbell Sw inton such spark tracks will 
occur in every case. The question here discussed only 
concerns the Liomtt^nbkiig figures proper, and in this case 
it is much more difficult lo attain a decision. With this 
aim in view p we have made a number of experiments of 
which we shall quote some in the following. 

Ebonite discs 0.3 mm thick cut otY completely. This is 
in agreement with Campuull SwintOn's Experiments 

The following experiment will show, however* that the 
conditions arc completely altered with very thin plates. In 
the figure plate 7 T part l the electrode was placed on a 
mica plate 0.05 rnm thick, and the mica covered Live photo¬ 
graphic him below Ike line marked uu*. The mica plate 
was covered by n dry layer of myelinic red ink. The 
photographic image shows clearly the Licbtcnberg dis¬ 
charges, while I he slTQELg light from the spark tracks — 
as f. Inst, hr, rfe- — jf — y— h ami hij — is completely cut off. 
These spark tracks were certainly on Ihe upper side of 
the mica plate and the Lichtenberg discharges ate seen (o 
stall from lliesc tracks. (At a few points, L iusk that 
marked g r Ihe. red ink coating has been defective and an 
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Nr. IQ. P. O. PtUHIiSK'N : 


imnge of a short portion of the spark track is to be 
seen). 

As the strung light from the spark tracks in lliis case 
has been unable to penetrate the iiiactinic coaling of the 
mica plate* LI is altogether impossible that the feeble lu¬ 
minosity of the Lichtciiberg discharges on the upper side 
of t3ie mica plate can be the cause of I lie photographic 
L. F. below I his plate + 

The photographic L. F, may in this case he due to: 
(a) the inlluence uf the strong electric field on Uic photo¬ 
graphic liliki: or (b) the ordinary photographic effect of the 
light emitted from points where there is a strong ionization 
by collision, such ionization taking place on the lower 
sale of the iniea plate directly below the LichLcnberg 
Figures which are Formed un the upper side of the mica 
plate; or (c) possibly a combination of (a) and (b) F the 
sensibility of the photographic film being increased by the 
strong electric field. 

The proposition (a) cannot be true because an electric 
field does not in itself give any photographic image* but 
without further evidence it is not possible to choose be¬ 
tween (b) and (c). This point is illustrated by plaLe 7, 
part L From an inspection of Ibis figure il appears lhat 
Hie Lichtanberg figures cross the boundary mit without 
any discontinuity 1 . IL is also evident that the Lichlenherg 
discharges in the mica-covcrcd part of the figure have 
stalled from certain spark tracks along tlic upper surface 
of the mica plate. The photographic L* F^ cannot be due 
to an ordinary discharge between the mica phlc and the 
photographic him* since if this were the case, the spark 

1 Tltfc Fuel i|iiitc evident in the original photojtfipJiy, aymtwhat 
Uvi so Lih tlkv reproiln^liuu. 
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tracks ahc t de— f — g — h and hjj would have been very 
1 aright in the im^gp 1 and actually they do not show at all. 
The photographic L. F. below the mien plate must there¬ 
fore be due to one of the effects (b) or (c) + 

Plate 7, part II allows the result of aunt her ex peril nenl. 
The parts VP 1 and VP 2 of the photographic film were 
covered respectively with one and two layers of Hi in 
(0.02 mm) violet transparent paper, and other p:irls T HP 1 
and RP2 r respectively with one and two layers of 0.04 mm 
thick opaque, Mack paper. 

The paper strips were soaked in clear vaseline and 
pressed against I lie photographic film, no air being left 
between the strips and the film. All superfluous vaseline 
was removed before exposing the film to the discharge, 
and ail ships acid vaseline removed before developing the 
photographic plate r The resulting figure is seen in plate 7. 
pari 11. 

Below Ihc violet paper both Ibe L. F. and Ihc spark 
track# are to be seen, clearest of course with only one 
layer of the paper. Below the black paper strips, on the 
contrary, there U no image of either L, F. or spark tracks, 
(in the ease of one layer there are some fiiinl spots of 
light beneath the spark which has passed over the upper 
surface of the strip, these spots being no doubt due to 
small holes in the papers). 

This experiment proves that a strong electric Held docs 
nut give any image in the case where there is no air, and 
therefore no ionization by collisions at the surface of the 
photographic film. But the experiment does not absolutely 
prove that the image of the L> F. is due solely to the light 
emitted by the Lie h ten berg discharge, because Hie photo¬ 
graphic him is subjected to a strong electric field siin ill tune- 
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ously wilh the exposure to the light From the discharge. 
This question can be selllcd, however, by menus of the 
experiments illustrated in Fig. 4. Upon the film of the 
ordinary photographic plate P were placed some small 
pieces of photographic plates with the film downward, 
either as at P\ with a mties]] distance 6 between the films* 
oi' as at b, c, with the two films in direct contact. Even 
in Hus case Lhe films only touch each oilier Lit a number 
of points since the films of small broken pieces fl s h r c 

, have somewhat projecting 

ImImJ t■ J o 

fey 


r 


£ 


irzr 


Fig. i- Ordinary arraufemcht lor ob¬ 
tain in^ pliotu^niphlc L. P.* ^nmpare 
Pig, L P'laatl a, ^ c nft 3 nail I pieces 
ul' ijh^tDgmphlc plates with ihe Eljcn 
downwards. 


edges. In all these cases 
the L iohtfi ntie rg d i soli a rges 
have taken place in the 
apace between the two 
films. Plate part I shows 
I he result of such an ex¬ 
periment with three pieces: 
U T £>„ c, Hit! main plate V* 
and the three pieces of plate being tie veto ped in exactly 
the same manner. It appears that there is very little diJTtr- 
cnee between the photographic intensity of Ihe image on 
the main plate and ou the small plates. Even in cases 
Mich as ! y in Fig, 4, where there is :i considerable distance 
between thft two likus* the mlciiMly of the image on the 
upper him may be almost as great as on the main dim, 
see plate 7, pari IIL Up to rf = 3 to 1,5 mm the image 
on P is quite distinct; for greeter distances it becomes 
blurred. 

Since the intensity of flu? electric Meld at l lie 111 in of 
the pieces P\ a, b, r p is very small in comparison with 
the field id the film of the plate P r and since Ike photo¬ 
graphic intensity is almost the same in the two cases* it 
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is proved that Lhe p holographic L. F\ ure doe lo the 
ordinary photographic effect of the light emitted 
by I he discharge. Bui the light may come from dis¬ 
charges in a very thin layer of air between the photo¬ 
graphic film and Uie covering plate, those discharges being 
either ordinary Lich ten berg discharges T as in plate 7, 
part III and plate 8> parts I —II,— or in cases where Lhe 
covering plates are very 

thin, very intense ioni^a- J_ ! * + - + + - + + -+ ■ + +; 

r * + + + -+ + ■* ++■+ + + + + > 


* 


Lions tine to very strong 
Holds Lit right audios to the 
film, as in plate 1 r part L -— j * 

This point of view is 
in accordance with all the 
previously known facts and 
with a number of further 
experiments and observa¬ 
tions of which only a few 
will be mentioned in the 
following* 

With regard to the dis- 


4- + + + + + 

- + — + — + — + — + \ 

+ i — - — * + - * - -. — tj 

J h ii 4- t t I ( 4 I * + ■ 4 


ir I,'"* 

+ + + +> + f + 


tttt- 


£ 


1 


l 


• £ Metro# 

— fofl 

+ Pa*. ivn. 

Fig\ &. ScEicm-iLtfc rcprcstnlutiun &f 

ike dl&Mbuttoci or ^Li^ciroijB «*d 

putMvii and u-^atlve inn* over the 
■'I uh£-Mellon of positive und negative 
streofluiB, 


tributlon of I he photographic intensity it is to be remembered 
that Lhe emission of light is mostly caused by Ike iceoin- 
hin:ition of positive ions with either electrons or negative 
ions. Fig. 6 gives a schematics! sketch of (he distribution 
of electrons and positive and negative ions over the cross- 
section of positive and negative streamers. lint the question 
of intensity-distribution will he taken up later on in 
Chap. IV I (d). 
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2, Lichtenherg Figures fn Various Oases. 

Air, nitrogen and argon give strong photographic L. F + 
both positive and negative, Lhc lust being by far the 
strongest. In oxygen the luminosity of the Licblcnberg 
dhchm'ges — both the visual and the photographic — is 
very small. H has not been possible to gel positive photo¬ 
graphic figures in almost pure oxygen — containing about 
one per rent of hydrogen —. Iti oxygen conlaining small 
amounts of atmospheric air or nitrogen very feeble posi¬ 
tive photographic figures have been obtained, as for inst, 
plate i n pari II 1 , Fart Ill is the corresponding negative figure. 

It may be supposed that the positive discharge in oxygen 
is very feeble or even that there is no discharge at ;>U In 
this gas., llms explaining the failure to obtain positive 
figures, Hut this supposition would be wrong, for there 
arc strung positive discharges even in the pure si oxygen, 
as may be proved by means of the dust method, using 
uti electrically clean plate of ebonite hi stead of the photo¬ 
graphic plate / J . A photograph uf such a dust figure is 
shown ttt plate 1, part I. 

The pholographic negative figure in oxygen is similar 
to the negative figure Its air. but fainter, see plate 1. part IV. 
Owing to the faintness there is some difficulty in determ¬ 
ining the ran^e of I lie figures m oxygen. Table 1 contains 
some approximate values of such ranges in air and in oxygen *. 

1 Tliis positive [Ltfure is Impure. The strung; In the nei^iiliouF- 

hood of the electrode is duo io a negative disuliiLr^:^ taking pli^fc lifter 
%hc fcrinuLlvii uf Che jK4itht wt Ciiup. Ill l (d) urid Ctinp. IV 1 fd). 

1 ft. Pny.isi r sl %\. (Wltu. Ber. (l\ a) (s> Bd. 127, p, ttfr—404, MIS and 
(b> Ed. 12ft, p, —160. IS2U; (g) Phyv Zckacti. Bit 20, p r SOS. 

H T 

1915} found that Ihc ratio — wjfl smaller in onvgen tliaiu in air (l. c.) 

p. 102, thj |i- I£1— 2) while the writer previous]!' came to Che oppo¬ 
site result (L, F-1, p r jpkI 42b Tlic Dew ItwcsdigaUuns lum fully euu 
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Table L jfl — 3S0 mm Hg fc ; l — 3 mm; d 0 = 1*5 mm. 


Air.... ■ 

W + = 34 mm 1 

K— — 17 mm 

- l-Lt 
It- 

Oij'^u (&ROS+ '& !h). 

H i> = 35 ntm 1 

J7— ~= L3- niio 

n 

II 

5(4 


The [j1i olographic positive figures arc also vwy faint 
in hydrogen, see f. insl. plate 2. parts I and II. Bui large 
anti finely branched dust figures may be obtained in this 
The photographic negative figures are also fainter hi 
hydrogen rhan in :iir nr nilrogcti, Src plate % pari III. 

All these dreams lances agree well with f>ui L previous 
result, namely that the photographic L. F. arc caused by 
Ihc light emitted by Ihe discharge, Ihc visual luminosity 
in hydrogen 1 icing considerably less than in air but greater 
I ban in Qsygen. 

For general information, some figures in other gases 
have been included. Thus plate I*, parts It and 111 show 
regular positive and negative figures in CO-, 3 while pari l 
shows some positive spark tracks in the same gas 3 . 

finned our previous res alia. The diUrren^r between PnHVHAJfS aud our 
r&yulti is pc-rliaps dne Lcs the ctnUim^hulce tilut flu r meaiiuremtEils refer 
to simple, r^^nlar Lighten berfl figures bath ia air and in kiytfe a — 
compara plqfe 1 r pari IV — ivliHe the osygesi In Paai bilam’s 

papers fL l j . (aj PlfCa. 4 and, 3; (r) Ftgs. 5- and Ei; nrr complicated tlgur** 
with slruuj; spark Lracfcis similar to ike Hearts Jil pink 1, pflrH VI and 
VM. On ihe other Imnd Pmumuw'a positive nitro^n ll-gttre Cl-^- fu) FE[», $) 
is □ regular simple h- F. 

5 Olhef experiments aiso indicate lion! Ihc range ff-i- la almost I he 
same in ale- and ijiygrn. 

3 5, tfr»OLA (Ffaj^i. ZaCtKh. Bd- IS, p. 101, 1 &1T> say*: "In den un¬ 
de re n untersnehten liastn (O, If, £0* nnd 1-cuchlgaa) enLwkkeln &ich 
die Strnhiiiuffshgureci Ituum stela tbor" This ia strictly spsakiuf nnLy true 
of |Ete pOsUlv* Hjpirfls in oiygcn. 

1 The positive lijjtkrc by FiEzmtmi fWfeii. Ekr. (II. a). BcL 1 CHS, llfll 
1171, IS&fl) Indicate* Ihe presence of -some air or nitrogen b«U$» hi t 
pas OOj. 

Vtdcr<V a >E 4 . llilh. 4 ^ IHfdd. YEII r IS, 2 
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Wc have not succeeded in obtaining photographic I,., F. 
in pure helium. Plate J, pitrt V shows a figure taken m 
si mixture of air and helium and plate 4 a pari 11 a figure 
from a mixture of air and argon. 

The above remarks concerning the intensity of Hie 
luminosity refer only to the regular, pure L, F. The light 
From the spark tracks is very strong in all gnses\ 

Plates 4 fi show parts of a number of positive figures 
in mixtures of N tr O a mid IL in various ratios. These 
figures will, however, be discussed later (Chap. JV. 3(b)). 

1 Ctimgteni L. u, ta) p. 39D. 
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CHAPTER III 

The Properties of the Positive Figures. 

1. DIMerences ot Form and other Features between 
Positive and Negative Figures, 

With regard to the main points of these dilFerentes we 
Ell ay n;fer to the L. F, I an cl for ease of reference we re¬ 
peat here figs, is and 7, which show respectively a positive 
and a negative photographic L. F. obtained by means of 
the experimental aiTnugeiuenl shown in Fig. I. 

Besides the very obvious differences between the two 
kinds of figures* which need no further com me lit. wc shall 
in the following give sortie particulars about some specific 
points. 

(a) Width of the Positive and Negative Spreaders. 

The width oT Ihe negative spreaders varies greatly* the 
broadest ones having often ten times the width ot the 
narrowest ones* compare f. iusL plait 2S, part l and L, F, 1 
Table 3, p r 3*h 

The positive spreaders on the contrary have in oil cases 
almost the same width at the same distance from the tip h 
and the width is very nearly inversely proportional to the 
pressure of the gas if measured at distances from the lip 
which are also inversely proportions I to the pressure. This 
relation is illustrated by plate 6 h part 1 mid by the figures 
in the following table. 

, 2 * 
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The willsli of the positive spreaders measured at a cer¬ 
tain distance from the lip depends very little upon the 
voltage or upon the I hickness of the inhibiting plate. 


Table 2 . liffect of Gas Pressure on the Width 
of the Positive Spreaders, 


Pnfjfituie p 
in rnm IJg 

Width of 
Spreaders f 
in mm 

Distance from 
Tip to Te*l 
Puiiil iu mm 

o-t 

SX7M 

0.037 

0.10 

103 

3 X 70n 

0.043 

0.17 

99 

2 X 7SH 

0.07 

0.26 

100 

790 1 

0.12 

0,6 

91 

MO 1 

0 39 

1-3 

87 

1&0 L 

050 

2.6 

S9 

75 s 

1.42 

5.3 

190 

34 ^ 

3,50 

11,0 

119 

30 

3.00 

13,0 

IDS 

17 

7.0 

32 

119 



M*!4LLI VAIUC 

103 


i From Tiilili* 7 In 1.. F, 1 p. 3d, 


(b) The Biimificatiun of Positive and Keg a live 

Fig ures. 

The negative spreaders show no ram ideation at all 1 . 
The positive spreaders ramify extensively and the number 
of branches per unit length of spreader is very nearly pro- 
portiunul to gas pressure, see Table h, L, F, I p. U5< 

This iitimber of branches is greatest in and de¬ 
creases in the following order: A . Air, C0 t and IX, 

1 I|] very hiL>jic] iHffcltve spreaders Use cud 1 b often divided by 
dark radii, wa f. irn-L phi ten 1! L 11. !£-> 11—III :iih 1 27 VI. flic-sc cUrk line* 
are quite similar to those isauini; from the electrode, nud the explauntifli) 
of tb-ecii offers uu further dLflkuHy. V- Voshida (Mem. Coll. Sc. Kyoto 
lmj)r UniV- VeL, M, No. 2, p, III 15, 13IT) hah treated tlili qucktEou iu 
n very ihoron^s and convincing 
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compare plates 1—45, 'I' he number of smalj branches about 
tlie middle of the spreaders is comparatively great in tmx- 
Lli res of H« and S t , see plate 5, XI—XVI. An sidditiou of 
some 0* to such mixtures reduces the number of branches 
very considerably, see 
F. Inst, plate 4 ( and 
5 I—V and XVII 
XVIIJ. 

(c) Boundary of 
ih cTositive and Ne¬ 
gative Sp readers. 

The pholographic 
intensity ol the iicgsi- 
live figures falls riff 
gra rl u:i I I y at all p o i ills 
of the boundary hut 
especially ho at ihe 
outer edge. For the positive figures, on the contrary, the 
mtensity drops down very abruptly to aero all along the 
hound ary line. These properties of the positive and nega¬ 
tive figures arc illustrated by pari 11 on plate 25. 

(d) Distribution of the Photographic Intensity 
over the Area of the Positive and Negative 

Spreaders. 

The photographic intensity of the negative spreaders 
lias hs greatest value at the electrode and on pacing out¬ 
wards it decreases gradually, becoming almost zero al the 
outer edge, see f. inst. plates I* pads III— IV, 2 111, .1 III, 
IS I- IV. 25 I—IV* 2fi I- IV. and 2? I—VI* 

For pure positive spreaders, however* the photographic 



S, Impure Positive Figure iu Air. 



T1 
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intensity has very nearly the same value over the whole 
area of the spreaders, see f. insf. plates ] V, 4 I II, 5 I— 1 
XVIII. 6 1,111. 10 1—IV. 12 V—VII* 13 II, 14 I—II, 2] ! p 
22, 23 and 25 II. 

This intensity of lire positive spreaders is much less than the 
mammiiu intensity of the corresponding negative spreaders. 

The innermost par Is of I he positive spreaders very often, 
however, show a comparatively very strong intensity which 

at some distance from 
the electrode drops down 
rather abruptly to the 
normal positive intensity* 
see plates 2 1 ll T 1I T 
12 VHU 14 I, Ifi \ II* 
IS l (lowest part), 20 l, 
Hit and 21 t and ML 
This high intensity is due 
to a subsequent negative 
discharge caused by elec¬ 
trical oscillation* in the 
discharge circuit. Such 
oscillations may also cause a subsequent positive discharge 
in a previously formed negative figure, see f. hist, plate ifi LI 
(the right hand part) and plate 25 I. 

In a posilive figure, a subsequent negative discharge 
will evidently take place mainly out along the positive 
spreaders,, and the resulting high intensity will therefore, 
be confined mainly lo the area of these spreaders- By in¬ 
creasing the damping of the discharge circuit and by making 
the conditions unfavourable for the forma I ion of negative 
figures* llicse suhscqiEcnl negative discharges may be partly 
or completely eliminated. In the last case pure positive 
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spreaders and figures arc obtained. The damping is in¬ 
creased by reducing the leak resistance h\ see Fig, 1, or 
by increasing the area of the positive figure, f. insL by re¬ 
ducing the air pressure or by increasing— up to ii. certain 
point — the thickness of the inhibiting pilule, compare 
L* F. I Fig. 34. p. 30. The range oF Lise negative figure is, 
on flic contrary reduced by increasing this I hick ness, as 
also appears from Fig. M in L. F. L 

It thus appears that pure positive figures are most 
easily obtained at reduced pressures and with great thick¬ 
ness of the insula ling plate. These conclusions arc in com¬ 
plete agreement with the experimental results. 

With regard lo the formal ion of subsequent positive 
discharges in previously formed negative figures Lhc con¬ 
ditions are quite otherwise* We shall see later that negative 
discharges tan start even with very low voltages — and 
from sharp points or edges probably down lo almost zero 
voltage —■ while positive discharges do not start before 
the voltage has reached a certain minimum value, which 
decrease* with decreasing pressure. The fact that impure 
negative figures generally only appear at low pressures is 
ill complete agreement with Litis idea, for only fit low 
pressures will the succeeding positive voltage be high 
enough lo si art a discharge. 

LT. Yoshioa 1 considers lhc innermost bright part of the 
positive spreaders as doe to an ionization caused by posi¬ 
tive ions, while the outermost faint pari is due to an 
ionization caused by negative ions, both these ionisations 
being essential lo the formation of Ibe positive discharge. 
We have seen, however, that the bright part is not a ne- 

’ U. VoXnlllA: ,'iIvlli. Cell. Sc. Kjxjte im,i linJv, Vt>1 II, No, 2, |i. 113, 
1917. 
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ccssary feature of the positive spreaders but may he eli¬ 
minated altogether, and we think llicrc can be no doubt 
IhsiL the blight part of the positive spreader here considered 
is due to a subsequent negative discharge. 

On the other hand, if the voJtage across the Lichteii- 
berg gap is kepi on long enough* both the positive and 
the negative ions will cause ionization, but the corres¬ 
ponding discharges and their images differ considerably 
from the Lichtcnbcrg discharges and figures. We shall re¬ 
turn to this t|nesti u-ri Inter mi. 

We thus come to Lhe conclusion that the normal 
situ pie positive figure is pure and has almost 
the same photographic intensity over lhe whole 
area of the gp reader a, 


2- Range and Spreadlng-out-Velodty of the Posilive 
and Negative Figures. 

(a) Velocity of Positive and Negative Discharges. 
The spreading-out-velocity is considerably greater for 

the positive than for lhe negative figures, f. insL 2 lo 
4 times us great, see L. F. 1 p. fiQ. 

(b) Relation between Air Pressure and Velocity. 
The velocity p U, increases with decreasing pressure, p r 

for hofli positive and negative figures* but Lhe manner in 
which V depends upon p is otherwise very different for 
lhe two kinds of figures, see fig. S. At low pressures the 
velocity of the negative figures increases rapidly with de¬ 
creasing pressure and this rapid increase continues down 
to a pressure of about 20 mm, which is about the lowest 
possible pressure at which the velocity can be measured 
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ill this manner 1 * For high pressures Hie velocity of the 
negative figures decreases slowly with increasing pressure. 

The velocity of Lhc positive figures, on llie oilier liniid* 
approaches a certain maximum value U m with decreasing 



f lyj. e r Scll^mnllc Ki]iM!3iictiiLLi>Li uf (I) the JSuufit r atf-uinat tins Voting] V; 
<'2,) ihti Velocity U against the Prri-SIHt |?; (S) the V^lrtdty U Agrtliist 
the trtul ThicJtUfcis oT Ihe lugplfULo# Plata 

pressure and drops down to zero if Ihe pressure is in¬ 
creased above a certain critical value, depending mainly 
on the voltage* 

(c) Relation between Thickness of the Insulating 
Plate and Velocity. 

For negative figures the velocity decreases with in¬ 
creasing thickness oL'the insulating plate; having its greatest 
value ("m for d 0 = 0. For positive figures the velocity 
seams to be zero for d b ™ 0 F and for small values of d* 
the velocity increases rapidly with increasing values of 
At ;i certain I hick ness the velocity attains its highest value 
and decreases with further increase of d 0 . 

1 Sti> Agiin! Li 1. v>- E3. 
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(d) He] I ion between Voltage and Range of the 

Figures. 

For negative figures the range, r h seems to go down to 
zero together with thi* voltage. In the case of positive 
figures llierc is a certain minimum voltage below which 
lliere is no discharge h Line] below’ which the range is ac- 
eurdsngly equal to zero. 


3. The Starting of the Positive and 01 the Negative 

Figures. 

(a) Starling of the Negative Discharges. 

From a finely pointed electrode 3 dared directly on the 
photographic plate, even the smallest negative potential 
seems hi start a figure at leasl it the potential is above 
some two hundred veils but Llic figures are very small at 
low potentials where the radius oft he figure is proportional 
to the applied potential. This is shown in plate £ 1 , part II 
lo which again corresponds the straight line marked (—) 
in Jig. IP. 

00 SUrliug of 111 e Positive Discharges. 

Under similar conditions positive figures are only stalled 
if th^ potential is above a certain limit, the value of which 
increases will] increasing ;dr pressure. On the other hand, 
if a positive figure starts at alb it has always a Unite and 
not i neon sid era hie range. For small potentials there is 111 ns 
no proportionality between sue of figure and potential. 
This is shown in plate 21, |sari I which again corresponds 
to curve (+) tig. 9. 

This question is of such importance for the under¬ 
standing of the forma I ion of Uie positive figures that a 
closer consideration was necessary. 
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The production of a positive discharge — a positive 
figure — through ike in nuance of a transitory potential 
depends no! only upon potential and the air pressure, hut 
ntso upon a series of other conditions, all hough the two 
first named factors are the most mlluenhafi We shall 
therefore Hi's! eon Rider the in Hue net of these two. 





KijJ. f», RunjlC r or iJHp&lltve and iicf^ilivis f—> Fi^uri*? a^iiimt the 

ThjjurU ln-ngih L 

Plate 21. part I shows how the si&e of the positive 
figures depends upon the potential at atmospheric pressure, 
bid the conditions near the. limit where figures may or 
may not appear are more favourably elucidated aE lower 
pressures* 

For general information plate 22 shows a number of 
figures produced at constant pressure (p = 100 min Mg) 
but applying different potentials. 

Where potentials here and in what follows are staled 
in volts, they are generated by a high*voltage l). C, dynamo. 
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and the spark gap g in lig. 1 is replaced by a discharge 
key K the design of which we slinEI come hack to later. The 
potential stated is the voltage across the discharge key 
before this is closed. Different Forms of electrodes have 
been used: the figures reproduced oji plate 22 and 23 were 
taken with a sharp-edged 3 mm cylindrical brass rod resting 
directly on the photographic plate* 

At 100 ] 11 ej i pressure figures only appeared at potentials 
above 1160 volts. V — 1366 produces a pronounced figure 
having a radius of about 15 mm, as is also the case with 
the voltages 1382. 140U, 1410, 1430, 1446, 1478, 1536. 1541. 
1581 and 1503 volts. At 1556 volts no disci large appeared 
at all, while all potentials above 1600 volts produced a 
figure. An in sped ion of I he pictures on plate 22 shows 
that all the branches ore of nearly equal length aL po¬ 
tentials from 1306 to 1593 volts, and that the number of 
branches increases, although somewhat Irregularly, with in¬ 
creasing potential. At 1550 volts the number of branches 
dropped In zero, no discharge appearing. This 1 inlScales a 
certain irregularity in regard to number of branches, whereas 
their range is nearly independent of the potential value 
within the critical interval. 

The figures on plate 23 correspond to the constant po¬ 
tential 1100 volts, while the air pressure is varied from 40 
to 101 mm Hg. At p < 80 mm the discharge appears as a 
uniform disc near the electrode with a number of lectli or 
branches stretching outward from the disc edge. At p > SO 
the branches start directly from the electrode and they are 
of practically equal length al pressures from 8b to 99 mm, 
while their number decreases, though somewhat irregularly, 
with increasing pressure. At p > 100 the number of branches 
is aero, L c. no discharge occurs at all. 
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Tlmse series of figures presented on plates 22 and £3 
Eire not especially selected or arranged but include nh re¬ 
cords taken in these particular series, which scries again 
have been selected arbitrarily from a greater number. 

To elucidate these conditions further wc have in figs. 10— 
12 presented graphically the range r and the number of 
branches n as functions of either potential or air pressure. 
These curves also confirm llic 
fact that the discharge — 

L e. formation of the 
image —- does not fail to 
appear because the I eng th 
of the branches d ccreEi ses 
toward aero huE r on the 
contrary* because their 
num her becomes zero. 

They also confirm Ihe above 
mentioned irregularity in ihe 
dependency of n on pressure 
or potential. 

The electrode used in the 
tests recorded in figs. 10 12 was a 3 uim round brass-rod 

the end of which was a plane surface, but nothing was 
especially done in order to keep the electrode sharp-edged. 
On the other hand a scries of investigations have been 
carried out m order to ascertain how the shape and the 
slate of I be el eel rode may inline nee the formation of figures 
within the critical interval. The results of some of these 
investigations are shown in Mgs, ]3—3&. Four different 
forms of electrodes have mainly been tried: a f> mju brass 
ball has been used for some of the tests in all of the 
figures, a rounded 3 nun brass rod is used in some of the 


rmm n 



FI4C- K>. RsLtk^c r mi (I numher of 
iprendcrA n again nt the jircsfiure p. 
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tesis in fig.. 13} a sharp-edged electrode was used in some 
of the tests in figs. 13—15 4 -; an eke trod e insisting of a 

f~/??/?? n 



i K 'ig. 11. Rnugi; r and number of apreadcre n ago mat tlio rrcs-EUro- p, 
(v = + ysa Volts). 


brass tube with very thin walls — 0-15 mui thick j — which 
was kept very sharp edged by grinding, was used jm some 
uf the tests in fig. 15; finally we have fur some tests in 
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V 

Fig, IIS. Kqnge r an4 n timber of sprf.ail^ fl m fuuirEkns nf the p. d. I". 

(p ±= UVD morn Hg) 

fig. 15 used a pointed electrode kept carefully pointed by 
repeated grinding. If nothing Is stated to the contrary alt 

L Thin, ghape -nf electrode will fpradnally lo*e 11* $1 \*rp *dg* by tho 
repeated. cleaning protein. For this rcasn hi we adopted the next electrode 
frlmiK 1 , m Illin-Wullail tube. 
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the electrodes were kept "dean" by rubbing with carbo¬ 
rundum 1 , The shape of the electrodes as. stated in each 
figure, in some or them is indicated, in the same manner 
as in fig, 13 t whether tlie figures consist of a uniform disc 
near She electrode. Finally in flg, 15, for some cases, (he 
number of spreaders is indicated by figures. In lig. 16 we 
have only stated tlie number of spreaders n but not ibeir 
length i\ the values oF which arc given in figs. Id 15. 



E 1 ig, 13. Riit^u r vA function of llic g.-ri, V far IhreE different ssftupti* or 
dii- 1 electrode. The ]»r^c circles iji-dieaLo lluti Ihg Tigurr tisLa jt e-oii LEiiUu us 
dhp iUmmndlug the electro dr. (p «= 30 jum Hg; rf e ±±- 1,4 mm). 

Fig. 13j which refers to the conditions a I 30 mill pressure, 
indicates that a figure is formed somewhat more easily 
from a spherical electrode than from a rounded or a sharp- 
edged rod, although the difference between the two first 
mentioned is not very pronounced. These tests also prove 
that with sharp-edged electrodes there are formed either 
spreaders of considerable length or no spreaders at all. 
Wiih the spherical electrode and wiLh the rounded rod flic 
conditions change more gradually, since with Iheso elec- 

1 See U. !’tu l iistM I. c. ( (a) ]>. 25, U\) p. JtJlj. 
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(rode? figures of small rmi^e may be obtained within the 
critical interval. We will come back to this question 
later on. 

Fig. 14, referring lo tests at 100 mm pressure applying 
different potentials, mid flg, IS, where the potential is kept 
constant, at 952 volts tint the air pressure is varied, show 
exactly similar relations with regard, to the spherical eke- 

n 



PS(f, |fi. Nlimber &f ipitidm fl as fiipciksii of the i»rc«ure i> 
(V — + 3.13 volts), 


(rode and the sharp-edged rod. Finally, in fig, 16 is shown 
the number of spreaders (n) formed with spherical, tubular 
and pointed electrodes, for V = 953 volts aud varying air 
pressures. It appears from this figure that figures me most 
easily formed from the tube electrode, less easily from the 
spherical one and h-atl easily from the pointed electrode. 
For negative figures the reverse is the case; they are 
formed bv far more easily from a pointed than from a 
spherical electrode. 

The small range sometimes attained by the figures 
within ilic critical interval with the spherical electrode mid 

VLdamfc, SrHV, Hm h - Na. Ifedd. vii j. 10. 3 
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with ihe rounded rod may possibly |»e tine lo the vertical 
electric lic]d which forces Lite diseborge^ started beneath 
these declmdes^ down towards the til in u(‘ the photographic 
plate. thus preventing them from spreading out in the 
normal way. fhe considerable decrease in range of the 
positive figures when the plate thickness d b tends to xcro 
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FEg, 17. I’lungc r of ptusltLee figum Iron] a spherical ThSckn®sj 

rfu rtf m$nlilting medium 11.4 mm. Ejip«riftntiataL points marked by small 
circles. Vim li^ur^ at Oil- cspL'rLmftila] poiute denote the gamier of 

spreaders. 


(see L. F. I lig. 34) suggests such an expl^naliDii. To elu- 
eidate this behaviour we have among others made Ihe test 
shown in fig. 17. 

The spherical electrode rests as usual directly on the Him 
of the photographic plate /' which, however, does not rest 
directly on the earlhed plate It , hut is raised lit mm by 
means of the ebonite blocks shown. In this case the* ver¬ 
tical Held beneath Ihe electrode will uol be very strong, 
and, as expected, we lind that under these conditions the 
spherical electrode gives either no discharge at all or 
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forms comparatively very Jong spreaders ns with the sharp- 
edged electrodes 1 . 

Wc have also investigated whether the design of the 
discharge key may inlliicoce Hie starling of Ibc figures* 
Among others we 
have tried ordinary 
discharge keys and 
also mercury vac u mu 
keys which in other 
res peels show very 
sp ec;i a ] he ha viour 5 . 

We have, however, 
not been able to as- 
cerlain any differ¬ 
ence in Ibe effect of 
I he various keys. 

From the fore¬ 
going it appears that 
it is nol possible to 
stale with any great 
certainly the maxi¬ 
mum air pres fin re at 
which a given poten¬ 
tial may starl a dis 



3<?0 Jtwp Ji&i? sd&x* &XW 

Watts 

Fi|(. 10. Cum'&ijunding critical valite^ 
pressures p iind p . d. V. 


charge, or conversely, al whal minimum potential a dis¬ 
charge may be started al a given air pressure. The nn- 
certain or forluiluus nature of Ihe formation of figures 


1 The rentes rciireiiejstfid fyy tli# ptfiils in \h*i aquarc Examc aic 
rc-iil ]>' grcwler Ibuu fluted but the full Fit nge c^ulrl \:\ ii L be delerrEiiin-ed 
M Lhe figure* — wlleu rtiscEiur^cs were started at all pas^eii bepnd 
the edges of the pLinbogji-aplUc plAtei. 

* P, 0. Pisdeshskm ; Vidensk abends Stta'kata Mnllk-fyi. hlvdil, IV, .Nr, 5* 

1922. — Piflfc Inst. Itadly Eug. Vo3. i\t k p, 21K 2431, 1£12£L 

3" 
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’within the critical interval prevents a true determination 
of a (p h V)-mrve tor this critical transitory interval. It is 
possible! however, on account of the large amount of ex¬ 
pert men Lai material available, to fix fairly correct corres¬ 
ponding values of p and V within the critical interval, 
Such .sets of values sire marked with cruises in fig- IS tor 
values of p from 22 to 7000 mm and of V from 700 to 
7000 volts. We shall subsequently take up n discussion of 
this figure, 

So tar we have only considered "clean’ 1 electrodes but 
we have found IhiU within the critical interval the forma- 
lion of positive IfgiirfrR is independent of whether the elec¬ 
trodes are clean or slightly greased (unclean)- Corres¬ 
ponding tests with negative figures show that these arc 
formed much more easily from i+ clcati HI than from unclean 
(slightly greased) electrodes. 


4. The Conductivity and the Spreading-out-Condltlons 
oi the Positive and Negative Figures. 

There is a very pronounced difference in the manner 
in which ihe positive and the negative spreaders conduct 
electricity mid iti Lheir ability to promote and mhinte spark 
formation. 

To elucidate this behaviour we have made the experi¬ 
ment s described in the following. 

(a) Conductivity of Positive and Ncgalivc 
Spreaders, 

As soon as the edge of a negative figure reaches an 
outer electrode, a spark will pass between I lie lwo elec¬ 
trodes even where the outer elec I rode comes only very 
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slightly inside the final range of the figure; see fur example 
plate 26, parts I—IV. The spark discharge brings the two 
electrodes to a nearly equal potential. 

tn the ease of positive figures, spark formation occurs 
only when the outer electrode comes far inside the range 
of (he figure; see for instance plates 14 IS and 16 1—II and 
also 4l L. R I' T 45—50. L. F. It fig. Ifi and “A, d. Ph." 
fig r IJL These relations were previously observed by IL Yrt- 
shida 1 and arc also men¬ 


cE 
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Fi^. I it. 01 ngrpmaticaL rt jjrcuc iiln Lion 
of 111* electrical con miction & used in 
Etirt i*y j'lL^iniuiti-; referred to iu lig. ?N 
and in plute 12, parki- 1—~V[[_ 


tioned in 41 L. F. IT" p k 22 and 
“A. d. Ph/' p. 220. 

For the further investig¬ 
ation of these relation& h we 
have made among others 
the following experiments: 

Besides the usual decLrode 
F, see ilg. 19, a free electrode 
F was placed on the film 
of the photographic plate. 

From F a metal wire W is 

run to a point E of the Him distant / from l\ Ari account 
of the experimental results is given in fig. 20 p parts 111 V. 
and here are also shown the shapes of the electrodes em¬ 
ployed, parts I-—IL In part III the abscissa shows the ratio 
^ ,, where l is the distance from the end E of the wire W 
to I he electrode I\ and /V is the length of the spreaders 

jij* 

from Lhis electrode. The ^diuale shows the ratio ^ of 
the spreaders from F and F and far the positive figures 
also ttm ratio — nf the number of spreaders from F and 

FT 

F respectively. 

5 IT. YosHlEAi Mem. Cell. St Kyoto Imp- ilaiv. VcpL II. No. 2, p, Pifr— 
110 . I!)lj. 
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From parts III—V it appears that the conditions are 
essentially different for positive and negative figures with 



KLg_ 20. ^nnriuciEvliy and ^parking within pflFU&Lve and negative Mfturca. 
In parts IV and V thu blnL'k parti on b indicate that sparking hat U\kvu 
|j];u'L‘. ALe'5 p = 7-60 min. ] J^, 


regard to conductivity anti spark formation. With negative 
figures, pronounced spark formation occurs between the 

etui E of the wire W and the electrode /'when ,,<0.66, 

[t r 1 1 

and the talio -= > 0.9 as long us — < 0.5. Not until 
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■jj > 0.7 does R ' Httaio very small values and still at ^ 
= O.B to 0.0, R' has not ciecreasetl ijuil« to zero. Tor [josi- 
live figures conditions su'e entirely dilTerent. Here I lie forma¬ 
tion of figures from P' si<qj» completely when ! ^ 0.3, 

/ K 

and sparks arc only formed when — < 0-i2. Further the 
Ft 

value of — decreases quite rapidly with increasing values 

^ ri j 

of - 7 T so that -* has gone* down to about CbB ;il Jh — 0.3 

H h jji^ n 

white for negative figures remains nearly constant 
i " H 

(£2 1) up to — — 0.4. 

In plate Y2, piiTls I -Vll t are reproduced some figures 
taken with iln?: plcrlrnde arrangement shown in lig. 20, pari I, 
I ho ugh they only show the conditions existing near l he 
end E of the wire W. (In these pictures the electrode P is 
placed to tilt- E-Hi of K). Prom these pictures it appears 
that tlie spark formation is started a l E . see for example 
plate 12, parts I and V, and 13 II, This relation is indic¬ 
ated schematically in fig. 20, parts TV and V. 

From fig. 2d r part III* it thus Appears that "negative” 
sports formed in this manner have a comparatively high 
conductivity, since the subsidiary figure starting from F 
has nearly the same range as the one hum P, a,s lung as 

■4 < 0.5. Contrary to this the conductivity of the "positive 0 
rc 

sparks is comparatively small, since both the length mid 
Ihc number of spreaders decreases very rapidly with in¬ 
creasing values [>f even at *ery small values of this 
quantity* A comparison of parts Ill and L\\ llg. 20, on the 
other hand, shows that positive spreaders [nay allow' a 
certain passage of electricity without Hie formation of a 
spark, since under these particular circurnslanc^s positive 
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sparks are only fanned when < 0.12 while Iht sub- 

“ j 

si diary lit-iirR does not fail to appcur until — > 0.3. 

Fig. 20 nl all events shows iliat both conductivity 
si k well as tendency lo spark formation is much 
smaller for positive than tor negative figures. 

(It) I n II lie nee of I he Duration of the Pulse upon 
the Positive and Ihe Negative Spreaders. 

A corresponding difference of very pronounced character 
is found in another connection, namely the manner in 



fl([. 31- Arlti'inalfcal reprratntatKm of the nijgc r nf pniitlve .mil ntgii- 
tlvt Inures ;ls fnu.dsojs-s oi tbii divutipn t nf 1 hi. 1 p. 

which Ihe positive And Ihe negative figures behave when 
exposed to potentials of comparatively long duration. This 
may he varied f. Lost, by varying the length L rj of Ihe lead 
lo the electrode from which the figure starts, L n being 
reckoned from (lie condenser C Fig. 1. The longer L a is, 
Ihe longer will the electrode he subjected to Ihe potential. 
This point has already been investigated in ,L L. I’. I" p. 32 
(figs. 3ft and 37)* El is found that the radius of the nega¬ 
tive figures increases with increasing length of Ihe wire 
at all events lor lengths of wire up lo about 25 in 
as show n In fig, 21. This ability of Elic negative figures to 
grow larger is also it lustra led in [date 2rt a part 11, The 
needle-shaped Li eh ten berg electrode ill lhc diagram (part Ilf) 
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denoted by K, Is first exposed to the potential corrca- 
ponding to tlie spark length t, of llie spark gap shown. 
A surge, travels Oill along the open line 8 m long ami lhe 
p. ft, is nearly doubled by reliction at the end. The Liclilcn- 

berg gap K is consequently exposed to a p. <i. corresponding 

L tj 

to the spark length L during —= 6.3-10~* sec-after 
which the ti momentarily increases to About the double 
value, In the negative figure h Hie growth of which had 


r/nm 
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Pig, 22, liiiijgf r of |FOsfillve figures a function of the length Lo -of 
tlir ptmiiccUng wife. ( AIL n 1 sl I dHteriHmalicnis (if r Lull ■>%-] tJ ■ l 11 

1 lad.* Iicfivv verUeal l]iiL-h 


practically ceased alter Lite lapse of S.3-lO - '* seconds at 
the lower p. d. r this is evinced by a coutimicd growth under 
the infiuence of the higher p . d. A darker ring in the figure 
murks clearly the boundary between the original and the 
subsequently formed part of the figure. It is clearly seen 
that the increased growth occurs exclusively ns 
a Continuation of Ibe original spreaders. 

We shall see later flint positive figures formed under 
similar conditions behave entirely differently: they have 
already attained ilicir full range at f/ ft = 4,5 m. as appears 
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from fig, 22, which shows the result of ex peri men Es carried 
on! recently. 

If we assume the p r (t r in the wave front to increase 
gradually from iero to its maximum value V Q over the 
length L f of Lhc wave front, (hen the time r during which 
the Licblexiberg gap is exposed Lo the maximum p. d. 2 V n 
will he determined by 



( 1 ) 


hpj and V being measured in cm and assn tiling the capacity 
of lln- Mchtenberg gap lo be negligible. 

If we mume Ihe range of the positive figures lo de¬ 
pend only on the value of the maximum //, d. and to be 
entirely independent of its duration then, according to (l). 
Hie .length of the wave front must he determined by U 
= 2 Lp - ft in. 

If, on the contrary* the wave fro id were perfectly steep 
i* e. L* — 0, then a value of * — 3-10^ 9 sec. would corres¬ 
pond to //„ — 4,5 m. 

Actually L r must have a finite length and the duration 
t & of the maximum tt- necessary for Ihe positive figures 
lo attain their full range intisl tints have iLs value between 


ft < < 3 • 10 —11 see. 


< 2 ) 


If the value of iJ is known, then r n may be determined 
by means of (!)„ but this question we will return to else- 
where* 

(«■) Irregular Figures caused by Pulses of long 


D lira Lio n. 


Beside Ihe regular, simple figures nieiiLiuncd, there will, 
however, he formed other peculiar figures iF the p r d r is 
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maintained for a sufficiently long time. In this respect too 
positive and negative figures show great differences* 

In the negative figures the discharge tracks formed 
when the p , tf, is maintained long enough will follow the 
already formed negative spreaders. In no ease have wc 
observed such discharge tracks in the spaces between the 
original spreaders, Plate 27 shows some enlarged repro¬ 
ductions of negative discharge tracks; they mainly follow 
the centre line of the spreader concerned, bui many show 
sumo smaller irregular bends, Jii some cases they may 
jump from one spreader In another, Such a case is seen 
in part VL Here the spreader iu which the discharge track 
starts is very short and separated from its neighbours by 
narrow and lit He ionized spaces* U the discharge track 
followed this spreader, it would find areas having little 
pre-ioniration, atid it is therefore found easier to jump to 
one of the neigh h cm ring spreaders and then to continue 
along this. It is such jumps which form the sharp 
bends in Ihe negative spark tracks, see f. Inst, 
plate 2b, part I and L. F, l Fig. 5. 

These discharge tracks will develop into sparks if Llic 
p. ( i . is maintained somewhat longer, but if a spark has been 
formed, the light from il will generally blur the Figure and 
make it impossible to discern the details of the L. F+ which 
existed before lhe formation of the spark. 

From plate 27 it appears that the negative discharge 
tracks are very narrow. 

With positive figures the conditions are entirely difierenh 
LI the positive p. (L is maintained for some time, a new 
Figure i* often formed with its spreaders ■ trunks as well 
as branches fitting themselves in proper order into the 
spaces between the trunks and branches of Lhe first figure. 
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The uew figure, figure n-n. 2, may, according to circum¬ 
stances, pass beyond the boundary of figure 1. but it may 
also stop earlier. 

An example k shown in plate 2S h part L This figure 
k taken under conditions quite analogous to (hose obtaining 
for the formerly mentioned negative figure shown in part II. 
Under the influence of the <L p. corresponding lo Live spark 
length L Lhe figure has reached its full range (corresponding 
Lo this p. rf.) p within Llie 5.3 - MJ~ * see. during which Lhis 
potential was maintained. The outer boundary of the corres¬ 
ponding regular figure is marked by the drawn circle. The 
maintaining of the p, d. during Lhe Lime mentioned* and 
its further increase for a short space of Lime has caused 
both some special discharges around and near Lhe elec¬ 
trode, and also the starling of a number of new spreaders, 
which have had Lo "squeeze’' themselves out between the 
original spreaders as is dearly recognised in Lhe figure. 
Many of Lhese subsequently formed spreaders have a greater 
range lhau those first formed, 

Thtt particular discharge phenomena which Lake place 
directly at tbe elcclrodc wilL be treated of biter. 

At low pressures figure number l will often cover 
practically Lln^ whole surface, particularly after it has passed 
a lit lie away from the electrode. In that case figure 
number 2 is not easily formed. Under especially favourable 
conditions, figure number 2 may lie formed even down to a 
pressure as low as mm. An example is shown in plate G, 
part HI, This figure shows clearly 2 sets of spreaders: a 
set of shorter ones which was formed first and ei set of 
longer ones formed afterwards* That lhe order of formation 
is as stated may be inferred with certainty from lhe form 
of the spreaders, since lhe trunks and the branches of 
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figure uO h 2 "‘squeeze” themselves into Ihe spaces between 
the Irunks and branches of figure no. 1, 

From the tracks followed l>y the hunks and branches 
of figure run 2< il appears clearly llnd (lie trunks and 
branches of figure no, 1 were present with a sharply lo¬ 
calized positive charge al the moment when figure no, 2 
was formed. On ihe other baud* the spreaders of figure 
no, 1 cannot have possessed ability 1o conduct to any 
greater extent at Ihc moment in question, since, if they had, 
they would simply have continued lo grow in length be¬ 
cause the field would then be strongest ill their tips. The 
new spreaders start directly from tbe electrode in the 
spaces between the former ones* although the electrical 
conditions here are very unfavourable for a stmt because 
Ihc existing charge on the first spreaders reduces the field 
at tbe shilling points. 

At atmospheric pressure this phenomenon, is produced 
very easily and examples of such arc given in plate 10, 
paTt Grip plates 1G and 17* In these figures a, 4. c . mark 
spreaders of figure no, \ while a\ lx\ c* , . refer to figure 
no* 2, ft'\ b r \ c* to figure no, 3 and so on. On plate 17 
-l successive discharges are clearly sceu~ 

Beside this number of successive Licit ten berg discharges, 
another kind of positive discharge, essentially different 
from Ihc Lichtenfacrg ones, will occur if the positive po¬ 
tential is maintained for a sufficient length of time. For 
instance, il Lias no! their regular and sharply defined forms 
but is of a blurred character, while it has a higher brilli¬ 
ancy and has no well defined range, bul spreads out 
further the longer the potential is maintained. Such dis¬ 
charges arc seen near the electrode on plate 0, part 1 
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(especially at the electrode A*) t plate lfi s parts II anti IV. 
plate 17. plate 1 . part II. and plate 20 IL 

Tlits positive discharge, (which is of a kind quite 
different to the Lichtenherg discharges, and will he treated 
of elsewhere in connexion with the question of spark 
formation) develops into highly luminous positive spark 
tracks if the p. d. is maintained long enough, and such sparks 
are shown schematically fig, 3 as id examples of actual 
lignres are shown plate 3 a pari 1, plate 7 K plate M I and 
IV and L. R I fig, 4. 

This discharge form must mat lie confounded wEth the 
previously mentioned How of negative electricity from the 
electrode out along the- positive spreaders „ winch often oc¬ 
curs when the discharge is slightly damped that oscil¬ 
lations take place in Hie discharge circuit; see above 
under 1 (d). 

Comparison shows that the character of this subsequent 
negative discharge is entirely different from the irregular 
positive discharge just men honed: he negative How occurs 
only out along the already positively charged spreaders, 
while the spaces between litem remain untouched. This is 
not so in the case of (he positive discharge. The boundary 
of (lie subsequent negative discharge is fairly sharp; this, 
also, is not t!ie case with the positive one. The irregular 
positive discharge is often (he starting base for the Uchten- 
berg d Kc-li urges no, 2 , 3 . .. 

Very often subsequent negative discharges and irregular 
positive discharges appear in the same figure, giving the 
innermost pari of the figure a highly luminous and Ir¬ 
regular appearance; see plate tK part I (especially electrode 
A ± ) ¥ plate Ift IV end 20 II. 

Jt is of importance in this connexion again to e nip ha- 
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size Ibul neither the subsequent siccative nor Ihe irregular 
positive discharges arc necessary parts of the posilive 
Uditcnberg figure*; they ore only complications which 
have nothing to do with Ihe regular L. F,* and which may 
easily be avoided by suitable arrangements sec I bus plate i r 
pari V, plates 4 ? 5* 14 II, 22 and 28, 

U. Yo&hida 1 seems lo consider both the subsequent 
negative discharge and the irregular and comparatively 
slow positive discharge a* a normal and essential parL 
of the positive Lichtcnbcrg figures, in that he assumes Ihe 
manner of formation to be somewhat different tor Lhe 
inner and for the outer port of the figure. Thus he says 
in his paper (h) p, fllfi: Hk Iii the anode figures (f’lg, 3 and 
3 3 of ihe former paper) we notice that every brunch con- 
skis of two purls; namely a ikior* intense portion near 
the cleetrodcp and a weaker portion more removed. When 
a celluloid film is used instead of a common photographic 
plate, these two portions are more dearly distinguishable 
as seen in fig. 18 of the former paper, and lig, 1 of this 
paper, file ends of (lie intense portions of the branches 
terminating with ^ continuous outline 1 ’* 

That Ihe subsequent negative discharge should in Ihe 
ktler case be predominant over the positive one is fully 
in agreement with Ihe explanation we have given of the 
phenomenon in return 1 (d) above, 

11 is emphasized above that we cannot agree wtlh 
L 1 . Yosmiua on this point. 

(d) Resuml 

The results sol forth above m&y be briefly sumraamed 
as follows: 

] U- Yoshida: tz\) Hem. ColL Se. Kyotn UnSv, VcL 11, Xo. 2, 

p. 115—116, 1017, (b) 1. c, K<1- B. p. 31ft— aili* 1017. 



43 


Nr* ID. P, t). JV.nEiLsi.h;- 


For negative figures lire rungc increases with 
Increasing d u r a I i o n of t li e p, d. and, when the p, tL 
is maintained for a sufficient length of Hmc p 
spark tracks will be formed a Jong and inside the 
original spreaders —- hut never in the spaces 
he twee n therm These spark tracks begin as fine 
thread* with a somewhat irregular course. 

For the positive figures the range of the first 
formed figure is independent of the d u r a lion of 
the p r dr — at all events when its value exceeds 
3-]«G“ H see. If Hie p, d. is maintained long enough* Ihere 
may he formed a new positive figure having a range 
greater or smaller than that of the firs l onc P and 
in which lhe spreaders of Lhc new Tigure fit 
tbemselve into the spaces between the spreaders 
t>f the first figure. 

If the p. d* is maintained still longer. Irregular posi¬ 
tive spreaders,, of a kind entirely different to 
Licli ten berg ones, may he formed. From these ir¬ 
regular positive spreaders there may be sLartcd new Lichlcu- 
herg spreaders which then ft I Lh cm selves into the spaces 
between those already p resen I. 


5, Various Questions relating to the Formation 01 the 
Lictitenbcrg Figures* especially the Positive ones. 

(a) Influence of Initial Ionization. 

In order (o solve the question of how positive ligures 
are formed, it is most essential to know what influence 
an ionization within the area to he covered by the figure 
may have upon lhe formation and appearance of the figure. 
To show the importance of this i|LiCsLion we may cite the 
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fallowing extract: from U, Yoshida 1 : "If the potential of 
tilts anode h increased suilicicnlly, Llie negative ions, which 
w ere present just before the formation of the photographic 
impre&aiun by the ionisELtion commences will he pushed 
toward the portions of the electrode wbctc the electric 
force is strong, and will ionise the gas molecules with 
which they collide. The negEitivc ions Hi us produced will 
also do the same thing; and many positive and negative 
ions will |>c produced. The group of positive ipns* which 
will be left behind as negative ions are pus lied toward 
the anode, will now act as u portion of the anode; and, 
repeating the same process as before, further branching 
and elongation of the anode branch will Lake place. With 
this explanation, the properties of Ibc anode brandies 
(ilia! they arc irregular in their branchings and elongations, 
and Lha4 their branches end in sharp points) will be im¬ 
mediately understood; because Ihe formation of these 
branches is due Lo the presence of negative ions which 
would be distributed irregularly". 

We have therefore made this question I he subject of 
a fairly thorough investigation, iIn- result of which was 
that in no case were we able lo ascertain any in- 
f I nonce of a n enisling son i nation o n the formation 
of the regular positive (or n ego five) figures — 
setting aside such unimportant cases in which the con 
ductmly became so large tiuit the electric fields, deter 
mining the course of formation, were liable to consider¬ 
able distortion. 

In Ihe following we .shall describe sotuc of these in¬ 
vestigations. Plate Jfi, I shows file resitll of such a lest, 

I ii] tiled lately prior lo (10 5 sec, before) the formation of 

3 U . Vqshida he . fa.3, p. 11&. 

VUlm*. 3.I.U- > 11 th. Q s MaM. VIII, ID. 4 
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the positive figure shown, I fie spot & was illuminated by 
a strong spark. By this means a strong ionization is caused 
photo-elec trically within the urea of the spot, which ioni¬ 
zation cannot have vanished entirely before the figure was 
formed, and consequently the iunizaliuEi within I he spot 
in List have heen very much stronger than outside. In spile 
of this no influence of the ionization on the course or the 
appearance of Ike spreaders is U> be observed. 

Against the validity of this test it may possibly be 
said — although in oar opinion unjustly that the ioni¬ 
zation is located at a place in the middle of the positive 
spreaders where Lhe spreading out of these is going on 
with great strength and speed while the influence of such 
on ionization may be expected to be particularly obvious 

at Hie cnd& of die positive spreaders. Plate 10 III there- 

* 

fore shows lhe result of another test where Hie ionized 
sped A bfi located stl the tips of die Spreaders e and [\ 
bill Ike presence of the ionized spot had also in this case 
no inlluence upon the form and course of Ike spreaders. 

We have further roves Ligated the formation of figures 
over an area where a strong ionisation Lakes place simultan¬ 
eously with formation of the figure. The results of a couple 
of Ihcse tests are shown in plate 10 I and IL Here the 
ionization was effected by means of a powerful Radium 
1 1 reparation resting a few millimeters above the photo- 
graphic plate during the formation of the figure! The 
action of the radio-active rays was in the main confined 
Lo a limited area by means of shielding. The pictures show 
die ionized portions lo he rather intensely luminous hut 
it is also dearly -seen that there is no difference in the 
formation of the positive figure inside and outside the 
ionised part of the plate. 
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An ionization by collision of the character mentioned 
by l/. YoauoAt but in which the active negative ions arc 
no doubt mainly electrons, may be brought about in 
various ways of which a few will bn men Honed in I Lie 
following 

With the arrangement shown in fig. 23 a series of 
pictures has been taken She general character of which 
appears from plate 611* The distance between the electrodes 
A, and A 3 is chosen so that the positive and the negative 
spreaders only just meet 
one another. Plate 13 1 
shows an example of 
ibis. As the positive and 
the negative discharge 
here take place exactly 
simultaneously plenty of 
tree electrons will he pre¬ 
sent at the outer ends of 
those positive spreaders 
which reach over — or 
nearly over— to the outer ends of the negative spaders. 
An ionization by collision will then occur at Ihis place* 
as the positively charged tips of the positive spreaders will 
attract I he free electrons with great slrcngtji, Rut the pic¬ 
tures show clearly that the discharge lracks there¬ 
by formed have a character altogether different 
to that of the positive spreaders 1 . 

These discharge tracks go portly directly from the ends of 
I he positive to the ends of the negative spreaders, and partly 
they connect the ends of neighbouring positive spreaders. 
The outer ends of a few of the positive spreaders have 

1 This feature is -already mtpHoutcl in L. F. ], tip. §2 and CS- 

■i* 


-3. Amuagctfiltut fur (Imultfinefloa 
n^L&lratbu of j&osltJi'* and negative 
llpirvf* oike pholograpiile plate. Hie 
metal (date H t 9 insulated. 
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apparency been benL by I he electric Held to wards ihe 
nearest pari of the negative figure. 

PI ale 24 I -IV shows enlarged portions of similar 
figures taken, at atmospheric pressure. We see also here 
that Lhe presence of a strong lquizoUqu* (in which, no 
dmihh there arc a great number of free electrons), may he 
the cause of discharge tracks starling from the ends of 
Ehc positive spreaders* hut also that these- discharges are 
not similar to regular positive spreaders. We will come 
hack LaLer io lhe formation and appearance of these dis¬ 
charge tracks; see appendix 3. 

Similar conditions are found in the pictures shown in 
plate IS I—II. In part [ the positive spreaders go far into 
I he area of the negative iigure but in spite of this they 
fully preserve their character, tu part II a positive dis¬ 
charge is subsequently started from the negative electrode 
and the course oT Ihis discharge is determined mainly by 
the electric force from the electric charge in lhe negative 
figure* (The same applies to the subsequent positive dis- 
charge in lhe negative figure shown plate 25 I. In these 
cases also Lhe positive spreaders preserve their typical 
character. 

In very many cases toniKtiion by collision occurs by 
mutual action between the positive spreaders. This is thus 
the case in plate 1ft I at the points marked 1—ft. See also 
plate 14 I and II which arc taken with lhe apparatus dis¬ 
posed as in lig, 24 — the same as lig, 43 tn L. F. L 

Eu plate 14 1 this ionization by collision occurs especially 
in such places where, after the formation oT the positive 
spreaders, a strong electric Held arises at right angles Lo 
their direction of propagation. In pari II those discharges 
occur especially at the meeting line of the two figures. 
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The same applies to the ionization by collision in the 
neighbourhood of the meeting line of the posiEive figures 
on pi Ate 15 l and IL 

In nil cases w he re such ionization occurs, the 
discharge has a ell a racier esse n l i a 11 y different 



rig, li-S. for detenu [Din; tb* ^prAadlag-out-velocity 

of tlie Po^iLli'a F]^Lin*fl. 


to that ty pica I of the positive Lie h ten berg spread¬ 
ers — to mis lake the one for I lie other is im¬ 
possible. 

(h) Influence of Strong Simul la neons Ionization, 
If a great number of electrons are set free sit the same 
time and place as that al which spreaders ate formed> 
then a very peculiar phenomenon occurs which we will 
examine a little more closely. Such a release of electrons 
may he effected by HlunimaEion of the photographic plate 
by an intense electric spark, preferably of shorl duration, 
since the plate will be blackened loo much ]f the spark 
lasts too Jong. The number of electrons released will also 
only increase with Lhc duration of iliumination during a 
very short time interval* as Ihe released electrons ate for 
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the greater pari captured we Him 10™* see? hy oxygen or 
water molecules, or She like, Elms being 1 transformed into 
heavier* less active, ions* whose number will farther de¬ 
crease very rapidly owing to recombination between posi¬ 
tive and negative ions. 

Tlie most simple experimental method is to apply a 
spark potential so high that a spark will pass from elec¬ 
trode A to the metal plate H below, see fig, L Another 
equally simple method is to let a spark pass between 
the electrodes A x and A , in fig. 2ii. In plate U a I and IV 
show a few examples produced by the first method, II 
and III by the second. We will first examine Lhc second. 
In Llial part of the photographic plate which is exposed 
to light from the spark, the positive spreaders are sur¬ 
rounded by a 11 soft", com para lively intensely luminous 
"veil" or rim, while those purls whirls are in the shadow 
have the normal appearance. The results are exactly similar 
in Ihe firs I named case where the spark passed between 
the electrode A and the metal plale below, Part t shows 
such a picture hi km in almospbeiic air; part of Lhc posi¬ 
tive spreaders have here become strungly distinguished by 
Lhc very strong rim-for emit ion. Part IV shows a similar 
discharge in oxygen and is even more significant, since In 
Ibis case the positive Lichtenberg discharges themselves 
are so faintly luminous that they cannot be photographed, 
sec p, Hi above. But here they appear very distinctly owing 
to Hie slrong rim-formation although the latter is weaker 
than in atm aspheric air. This smaller intensity is caused 
by the fact that negative figures which are formed by 
limitation by collision are also tess Luminous: in oxygen 

1 I 3 t>. Fisui3li5Etr; "Propagation of Hatlio Waves". 1937 

<FI* IV 7 W p. «)- 
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than in atmospheric air, With negative lignres — see parls 
[T and HI — a luminous ring appears a little ouhide the 
photographic boundary of the figure* 

The luminous edges around the positive spreaders are 
paused by ionization by callision, which takes place in 
the strong lidds immediately outside llicir boundary owdng 
to the presence of numerous free electrons which may in¬ 
stantaneously start such ionizetion + Wc shall see later that 
there is reason to assume that I he positive charge is of 
about equal intensity oyer the entire cross-section of posi¬ 
tive spreaders., The electric field is therefore strongest at 
the very edge. The fact that the light intensity h grenlcsl 
here is in good agreement with this. 

hi case of negative figures the outer boundary is not 
quite sharp* for* as stated before, the photo graphic intensity 
decreases gradually Inwards zero. We shall show later that 
there is reason tn assume I hat the negative "electric 1 ' figure, 
a very shod lime after its formation, is slightly larger 
than the photographic figure, mid that Hit charge-gradient 
is steepest at the edge of the “cleclric" figure. Consequently 
the strongest Held and the most luminous rim is also 
found here. 

It is thus passible fully lo explain the source 
o f Mie s e I tun inous rims. The foregoing discussion further 
shows that the dgure formation “ positive as welt as 
negative — proceeds in the normal manner in spite of the 
presence of a great number of electrons and ions* while 
Ike luminous rims arc caused by ionization by collision 
analogous lo that which U. Voshida and others assume 
to he 111* cause of the formation of the positive spreaders. 
But Hie discharge caused by this ionization by collision 
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has* as appears From the positive pictures, a character 
entirely different to that of the positive spreaders, 

U. Voshipa 1 has also treated this rim effect but has 
only tried to And an explanation in accordance with llie 
one given for ‘’dark sparks 1 ' {^dunklet Fun keif) L c, 
fomukd on the Llayden effect f , but he comes to the com 
clushm: N< th:il the phenomena? observed are not photo¬ 
graphic reversals of any kind, ever known'* (p.,11^) h which 
result is at all events not in contradiction to Ike one ar¬ 
rival] at by us. 

Some of the features touched upon in Ihe preceding 
part are also treated rather more thoroughly in Appendix S. 

(c) Influence of Various Irregularities ill 1 he 
Photographic Film, 

We have also investigated the effect of various irregu¬ 
larities prepared in or on Ike surface of the photographic 
film over which the positive figure spreads ooL For 
example* plate 1(1 IV shows a case in which thick, elec¬ 
trically non-conducting ink lines were drawn over the film. 
They do not appear to affect Ike spreading-out of the 
figure, Plate *A H shows the elTect of some pencil lines 
over Ike film. It is clearly seen from the appearance of 
the figure at line 2 that this line is a fairly good con- 

1 L>. Vrjsuiu.v: L c„ (b). 

“ Wi|!i rt fertile* tu l!ic lonnntion of these 'riirk Aparka' 1 see 
I\ MeWNRH (Verb- -et. n. phys, G«a. 1 $lL 13„ p- SI2—CIO, toil), Extra¬ 
ordinary Lciiutitu] samples of swell dark spirits nre toti&d Sn Lord 
sraohij: “Electric MciVL-nsctil In Air und W^tur' 1 , plitl^n (ins. IS ut\d 34. 
H^nn-don IS&9)- With regird lo uu expliiLLiitluii of these dark b-pLii'hs lpll 
Oho lia’iii* nr the e ffi&Cl we may refer to K. W Wood {Phil Mug. 

veil. 61 |j. I9D3], K, SchaUM fVtrh. a. I>, phys. Ues- hid. 13, 

p. G7G— S79, IfltlJ 4Uld to M, VOLilflHi ynd K. SC'.HAUH {Kclfacht: f, Witt, 
Phot. lid. 14, r. 1 If, m4X 
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duclor. On Mie other hand llic positive; points ending near 
line 1 on 1 , perfectly normal, proving that a considerable 
conductivity produced in lliis way has no elltd on the 
formation of the positive spreaders, as tong ns these do 
not come into contact with the conducting lines. 

(d) Ionization nnd Negative Discharges. 

In the preceding paragraphs we have mainly treated 
only the spread i ng-oui-condi I ion s of the positive figures. 
The formation of negative figures is also, however, within 
very wide limits, independent of an existing ionization. 
Our reason lor not entering ranch inLo this question is 
that we consider the formation of the negative figures as 
already fully explained in L K. [. 

As Hie main result of the investigations described and 
referred to in this section, wc may set forth the conclusion 
that lhe formation of regular Lichtenberg figures 
is independent within very wide limits of the in¬ 
tensity of an existing ionization. 
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CHAPTER IV 

The Formation of the Positive Figures. 

A* Preliminary Discussion of various 
Hypotheses, 

At the outset various possibilities cun he assumed for 
the process of formal ion of positive figures,, and several 
hypotheses to this effect have already been set Forth 1 , 
However, in unr opinion at Least, none of the hypotheses 
already advanced can he brought inLo .agreement with the 
experimental results. In this section we will give a brief 
account of the reasons which have led us to this view; 
in section fs we will then give an account of the hypo- 
theses we have arrived itl through oar invesllgaLions, and 
we si lull here h[ive occasion to give further reasons why 
we cannot accept the older hypotheses. 


1. Formation of Positive Figures as due to Positive tons 
moving away from the Electrode. 

The process of formation of positive figures may be 
assumed to proceed analogously to the formation of the 

1 Witli rugiirri In the VflrioUA hypotheses for l he fujmjLtioii of 
Lieiifoohcrt; Urutw sec 1.. R t chnpl- t II nud £, PmiMunt "Dk 5&»eii* 
lltgrtrell&che UnimiLg dfj- elckLrisclicti LLirtdb. 4. RJiyglte. lid. 14, 

p.ioair, taa? r 
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negative ones, except that here positive ions* and no I elec¬ 
tron s p Eire moving outwards from the electrode, and by 
ioni?-silion by collision produce the necessary number of 
new positive and negative ions and electrons, the positive 
charge of the figure being mainly due lo the movement 
of the ini ter towards the electrode. 

The active positive Ions may be either ordinary atomic 
or molecular ions, corresponding to the particular gas in 
which the discharge takes place 1 * or they may be /jM- 
parUclcs (Protons), 

If positive figures were formed in this manner, then 
(«) I heir appearance should in the main features agree 
with that of the negative ones 11 , (Jf) the relation between 
Ihe spreading-ou^velocity and (lie thickness rf 9 of the plate 
should in llie main be the same for positive and for nega¬ 
tive figures* and finally (?) the spreading-out-velocity should 
be considerably smaller for positive than Tor negative 
figu res. 

In chap. Ill it is, however, shown that none of these 
coiisecjneuccs are in agreement with the facts, in fact the 
spreading-out-velocity is even considerably greater for posi¬ 
tive than for negative figures. In section H of the Id I lowing 
U will further he shown that the spreading-out-velocity of 
die positive discharges is so great that I he figure formation 
cannot take place in the manner here considered. 

1 Also S. Mikola (Phyi. £ritsclir. Bd. 14, p, 141. a- f 1 TVS r> seems 
mainly to have this view, though hv c&Mldei* bulb “Die Itcirpuskulnfe 
SLrotilu»)l dts Koudeasnloi's' 1 and Mer “Die impulsive StralJun^ dcs 
KoadL-cLiiU^L'f." as active in the formal ion of [ignreFi and llir- sr-conii of 
lays he cuusidrrn to have dttt™-nlui£iliifclc ohanoter- 

1 Wb hftvfi frr-cn Uflalle feel cun v Luted by the reasons given by 
K- PaniiJlAK 11- tj p. il'lij for tin: |renL diiraranet in appaarsmofi between 
the fhusillvf and the negative figures mi the basin nf this hypothesis. 
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2. Formation of Positive Figures due to Negative Ions 
(Electrons) moving Inwards to the Electrode. 

The formal con of positive figures could also be assumed 
to proceed in Hie following manner: Negative ions from 
the outer edge oMlie figure are druwn inward towards the 
cl eel rode, the necessary number of negative iotis being 
produced by ionization by collision at the outermost ends 
of the spreaders. The positive charge on the figure is also 
in (-bis case in the main due to the negative ions moving 
toward the electrode, 

Here again ilitre arc several possibilities, iu that the 
ionization by collision may be initiated either («) by means 
of the (natural) ionization present fn I be air directly in 
IronL of the outer edge of the figure while this i% being 
formed, or ($) by means of ionization by collision initi¬ 
ated by some positive particles driven mil of the lips of 
the positive spreaders hy the electric field, 

(fir). U- Yoshida is — ns mentioned in chap. III h (a) — 
a follower of the first one of the here named theories. Hut 
since Hie experiments discussed in chap. Ml 5 (a) 
tuad (h) show that Ihe circumstances n f for mo lion 
and tEie appearance of positive figures arc inde¬ 
pendent within very wide limits of an initial 
ionization either previous to or sins ulLunmius 
with, the formation of the figure, wc cannot sup¬ 
pose Lhe figures to be formed in Use manner set 
furLli under (o). 

BliL even setting aside the said experiments — which 
we indeed consider as conclusive the hypothesis set forth 
under (r*) would meet with a number of difficulties, It 
would Hsus be difficult to give a satis factory explanation 
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of Ibe very marked dilTerenco ha appearance of Ibe positive 
and the negative figures* oFthe difference i ei their spreading- 
oul-velodty and inilial conditions and of the dependency 
of the range on the plate thickness. Further* it won Id be 
difficult to explain the sharp boundary lines found, and 
the facl that the width of the positive spreaders is in¬ 
versely propoi lionab and flieir number directly proportional, 
lo ihe applied air pressure. 

Completely decisive for the dismissal of this hypothesis 
arc also the examples given in chap. Ill 6(a) ami (b)> which 
show Shat oven though such suction or drawing in 
of negative ions (or electrons) may occur under 
particular oo nri it ions, the discharge-tracks there¬ 
by formed have a characler cnlirely different 
from that of the positive spreaders. 

By this means wc have, in our opinion, proved Ihe 
uutcaability of (lie hypothesis in question. 

($). Tliere remains now only the hypothesis mentioned 
under (j)* which we shall subjerl lo a more thorough 
discussion. 

B, Theory of the Positive Figure according to 
the Hypothesis 2 (J ). 

0. Further Specification of this Hypothesis, 

The foremost positive particle /?"* see tig. 25, is assumed 
to travel with the velocity U in the front of the positive 
spreader Q+* The foremost particle has a sufficiently high 
velocity lo act in a strongly ionizing manner, and releases 
a considerable number of electrons, indicated by dots in 
0g« 2a. These electrons are pulled toward the tip of the 
spreader by Ilic very si rung tick! existing here* and on 
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l heir way they release by collision a fur Eli Dr large [lumber 
of electrons* which are then pulled towards the electrode 
by Ihc Held along the spreader. 

In this manner the strong electric field will ntilomatic- 
ally follow the foremost particle. The field strength at the 
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I 1 'ip. 25 . Schematics I HeprescT]Cation of Ihc conditions at the Tip df a 
PostLtive Spreader. i J ift t(ic phn-tcig.raphic Plate* it the earthed rnelsit 

Plait, RCi L Jlp, 1, 

lip of Ihe spreader canned be directly measured, hut its 
approximate value may be estimated by the following 
considerations. 

Assuming Hie p. d, between the positive elec. I rode anti 
the grounded plate fi lo be 15 000 volts, this will corres¬ 
pond Eo a spark length of about 2 mm. A drop in po¬ 
tential with however,, occur out along the positive spreader* 
and the potential at the lip of the spreader at the moment 
in question is assumed to be 9 000 volts. U is further as¬ 
sumed Ehnl the outermost tip bus a spherical shape with si 
radius it cm. The foremost particle p'~ at a distance + A p) 
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from (hi* centre of the spherical spreader lip will Ihen he 
cx|iosed to an electric field + ti( , which majf with ap¬ 
proximation he pul e(|iial to 


_ v _, I- 

5 7 S.HJ ■ 


e + ^ ~ (e+j e y 


Q f 


( 1 ) 


which for ./p 0 reduces to 


£» = -*v e . 


m 


If the front particle is inside the spherical part and 
the eh urge density is assumed to be constant, then llie 
held at a distance ($ — io) Trom the centre will he de¬ 
termined hy 


E„- 





(3) 


If, on Ihe other hand, the total charge is located on 
the surface of the sphere, we have 

- 0. (4) 

JJp—will in general have a value somewhere beLween 
iliose determined hy (3) and (4), 

Eg — ft is thus the highest value attainable for the 
field intensity. 

If at a given moment h greater Mian the field 

value fi [rt necessary lo maintain llic velocity U of the 
front particle, iheu L]i]s velocity will increase, The distance 
(fwjd thereby become greater, but this is again 
according to (1) followed by a decrease in llie field 
m tensity. 

If. on the contrary, + the velocity of I he 

par Hide will decrease hut the distance v + Jv wid thereby 
also he decreased and _ fp £wi]l consequently increase* 
From Ibis it appears that Lhe particle will adjust itself to 
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a distance where the lield intensity and the velocity have 
coircspomliiiK values. 

This, however, assumes that 


E V tt >£ IV 


(;>) 


where U (l is the smallest velocity M which Lire front par¬ 
ticle can be con trolled lei the manntr referred to. 

The positive front pm licit will in fuel almost, or pos¬ 
sibly completely. Jose iis ionizing a hi lily if its velocity 
decreases below a certain value, see App, 1, sections (j and 
7. At this limil the strong ionisation at I be tip will cease 
and the intensity of l he clcclrfa field in which the front 
particle Is located will become much weaker- The particle 
will then lose its velocity within a very short distance. 
This process will actually already have set in at a velocity 
at which the particle stil] possesses some ionizing ability, 
anil the criticFtl value of U 0 will therefore Inc so high that 
considerable ionisation slid takes place. The actual value 
of f7 u cannot, however, be calculated beforehand* though 
such a limiting value no doubt exists 

The front particle may* however, lie brought Eg a stand¬ 
still by another cause. It will not always can la in a posi¬ 
tive charge but will sometimes lie positive and sometimes 
neutral, as is well known from investigations of positive 
rays and oilier high-speed positive particles, sec App, t. 
Jf we call thv distance travelled by the particles in a 
charged stale /,, and lhc distance havollcd in a neutral 

state /*, then w r e know from experience that the ratio y 

f 2 

decreases wiEh decreasing velocity. This ratio seems, how¬ 
ever, especially in cases where the positive particle is a 
proton, to approach a limiting value which does nut 
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further decrease with decreasing velocity, sec for example 
Isg, 2 in App r L These relations are, however, not quite 
certain, compare App. I ? section ft. 

The deduced values for Llic ratio y are Lit all events 

'i 

only valid for [lie average values of these distances, amt 
the actual distances may show very considerable differ¬ 
ences. If the particle travels 1EM cm without charge* then 
it will decrease considerably in velocity* IT it has been 
retarded so much that it has come inside the strongly 
charged spherical front then the field intensity drops so 
considerably that Ihe particle, oven if it becomes positively 
charged again, has only very little chance of regaining the 
necessary velocity; if it docs not p it will be drawn back 
and more into the charged sphere* and completely lose its 
velocity. 

In both of the above described cases the front-ioni¬ 
sation ceases and the growl Is of the positive spreader 
stops. The strong electric field at the Lip decreases simul¬ 
taneously because the positive charge is spreading dub 
although comparatively slowly* by winch mean* V 0 de¬ 
crease* and the radius ra increases. The drop in V n is due 
Lo the spreading out of the positive electricity available 
over a huger urea* and as no perceptible ionization now 
occurs at the lip, no negative electricity is carried away 
toward the electrode. V Q mu&l therefore decrease. 

We shall now proceed to give a more detailed ex¬ 
planation of the characteristics of the positive figures 
mentioned in chap. III* but we may remark here that in 
part 2 of the following we are led to the assumption thaL 
the positive front-particles are protons, 

VLiLraifc.hU, Hn tln^ftn, V[|i. p<L 5 
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1. Differences in Shape of Positive and Negative Figures. 

(a) Width of Positive Spreaders. 

The width of Ihr positive spreaders is* as was shown 
in chapter III 1 (si), inversely proportional to the air pres¬ 
sure pb 

Immediately after the passage of (he front-particle the 
spreader will he very thin and this the qiofc so the smaller 
is the velocity of llie particle, 'This primary ionization 
channel is strongly positively charged* because part of the 
electrons set free through the ionisation by collision in 
the lip of I he channel arc drawn toward Ibe electrode. 
The value of the positive charge is mainly determined by 
the capacity of the channel and by the fact that the po¬ 
le Lit Lai in the channel is smaller than I be potential of the 
electrode by an amount corresponding to the uhmk drop 
of potential along llie spreader. We will return to this 
point later. The ionization along the spreader is so intense 
that the electrons pulled toward the electrode only represent 
a fraction of the tola! mini her set tree by the ionization 
by collision. 

Repulsion between the resulting positive charges in the 
spreader will cause an increase in thickness of the spreader, 
and tills increase will occur with a rapidity inversely pro¬ 
portion ri I In the air pressure, as h more thoroughly shown 
in App. 2. The thickness — or width — of the spreader 
a given time after the passage of the front-particle will 
therefore — ceteris paribus - also be inversely proportional 
to the air pressure* 

As we shall see later ilie luminous effect must be 

1 Rjulfl of Eh* frill awing- aranimtn apply also to discharge in Tho 
fre? Atmosphere aj in easily seen, 
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assumed lo arise a certain time alter Lhe original ionization* 
a nil the intensity of the photographic picture of the spreader 
must therefore also as a whole lie inversely proportional 
lo lhe air pressure. 

The rule of increase of lire thickness of lhe spreader 
must also ceteris paribus — be proportional lo Lhe re¬ 
sulting charge per unit length of I lie spreader, and this 
charge must have a value increasing with increasing po¬ 
tential across the Lichtenberg spark sjnp\ The p. dL between 
the spreaders and lhe earthed plate fi decreases h as said 
before, from the electrode towards the edge nT the figure, 
and the drop in potential is the greater the higher lhe ;iir 
pressure. but as the width t of lhe spreaders is measured 
at a distance from the Eip inversely proportional lo (he 
air pressure, it may be assumed that the spark potential 
will have no appreciable influence on the value of i thus 
measured. 

The preceding further shows that lhe width insist in¬ 
crease fairly regularly from the lip towards Hie electrode. 
This regular increase in width is only found, however, al 
such distances From llie electrode where lhe spreaders ore 
so wide apart that they do no l in Lei fere with each other's 
I a ter a] spreading. For Li rhten berg figures, lhe discharge 
takes place over the surface of an insulating plate. Here 
the plulc surface will form a geometric boundary lo the 
figure and further the induced charge Q- on lhe metal 
plfide VJ, see fig, 25, will, in proportion hi the thickness of 
Lhe insulutiug plate* exert a greater or smaller iiilJnonce 
upon the electric Held immediately in the neighbourhood 
of Hu; spreader Q + . In the Following we shall consider lhe 

1 In the nrighbcnrUcpd Cif 111# ckvlrutlc tlic field from &vi§fhJjMirilfl|| 
spread era will hinder a. free kUcnhl develo^n^til uf Ills up reader. 

&■ 
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influence which the air pressure and Other factors exert 
upon Ike formation of the spreader. 

We will first, on the basis of the schematic represent¬ 
ation in fig, 2G, look at llie conditions at very low pressures, 
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Fig, 2ir, Schtmalital Keprcwntiitbn ef \h* manner of forrasiliuu 
of P&aptiT?c Sprrudcnb 4il low Pressures. 


Port I represents the lip of a positive spreader. Immedi¬ 
ately around the front-particle p+ will be found some 
electrons and a corresponding number of positive ions. 
The number, however, is comparatively small because the 
air pressure is low. Both electrons and positive ions arc 
indicated by dots in the figure. Immediately behind the 
front-particle will exist, within a limited layer, a very dense 
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positive sp:ict- charge, due to the very strong ionization bv 
collision occurring in the very strong Isold at the tip of Hie 
spreader, combined with the great mobility of the electrons 
which fiHows their (juick removal by the field toward the 
Left — j u ih e direction of the electrode — while the com¬ 
paratively heavy positive ions may be considered as nearly 
stationary within the very short intervals of time here in 
question. 

Due to mutual repulsion the positive ions will during 
the Lime following move outward — L inst u in part II 
along the path u-c — and the attract ion from the induced 
charge Q— will tin ally force the ion down against the; sur* 
fac« of the plate R The smaller Ihe air pressure, and the 
greater the velocity of the ioti n the fewer collisions will it 
undergo on ils way; 

Even if the front I rave Is so rapidly Lhal no consider¬ 
able number of free electrons gel lime to recombine with 
positive Ions to form neutral molecules, nr with neutral 
molecules to form heavy negative Sons, nevertheless* at 
such low pressures a sufficient mi ruber of elect runs may 
easily be carried away toward the sled rode, thus enabling 
I he capacitive positive charge on the spreader and the 
corresponding Induced negative charge (J__ — lo increase 
hi accordance with thn width of lbe spreader, 'Hie charge 
density per unil length of Hie spreader will therefore in¬ 
crease very rapidly, Hy this means also the forces Lending 
Lo drive the positive ions outward will become greaL Since 
die ions have at the saute timit a high mobility, owing to 
die low pressure* the width of lbe spreaders must also be¬ 
come great* 

In part II it is assumed that the ion a travels Ehc 
farthest before it impinges upon the plate P at r P Ions 
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which start from higher ponds such as d Lind h or from 
points such as/' will then impi n^c upon P Lit shorter 
distances from the mil re of the spreader. 

The positive ions which liil [lie surface of Ike plate 
will he pulled down against it by (he electric field and 
will I hen he retained by the electric forces between the 
ion and the molecules In the surface of the solid ptoU\ 
These positive ions will Lhus almost completely lose their 
mobility. 

A tier a shorl time the shite of charge will pass through 
Ibe slate 111 and approach the stale IV, where Ihe density 
per unit area rf of and £!— (which have the same 
numerical value) is very nearly constant over the entire 
wirilh of the spreader in that 



where t is the dielectric constant of the plate and V She 
jk it . between the point of the spreader considered and the 
ptale li. 

Those positive ions which are not retained in this way 
will recombine with a corresponding number of negative 
inns or electrons and this recombination will in Lhe main 
occur evenly distributed over the cross seotimi cc'V — 
see part I I since the above mentioned scattering of the 
positive ions occurs with such great velocity*, and the 
density of these ions is so great, that the air particles 
within this cross section are set in such violent motion 
thiit effective mixing takes place* 

The spreading out occurs in an analogous manner at 
higher air pressures, but (he scattering velocity of the 

1 Si’ti also SiUer. 
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positive Lons is smaller anil Ibe dispersal of She ulectrnns 
is slower sn that llic width of the spreader becomes 
smaller. Another contribulury cause is that the original 
ionization channel, formed by the fraut-particle* has a 
smaller cross-section and accordingly also a smaller charge 
density. The width of 
the spreader must there¬ 
fore decrease with in¬ 
creasing air pressure. 

Fig. 27 shows sche¬ 
matically various stales 
of the formation of a 
positive spreader. 

With regard to the 
influence of I he spark 
length on the width of 
the spreaders, we have 
already mentioned Hint 
the width at a distance 
from the lip inversely 
proportional to the air pressure is practically independent 
of the potential value tm the electrode. 

Generally speaking, the width will increase with in¬ 
creasing spark length, but to a smaller degree* because the 
induced charge Q— increases at the same rate as Q+ f so 
that the direction of the field will be independent of Lbc 
value of the two charges. Added to this, we here have 
near the electrode the above mentioned additional factor 
that neigh ho u ring spreaders prevent the free spreading out 
of the single spreader. 

The dependency of the width on the thickness of 
the insulating plate is evidently partly due to the fact that 



FI* 37, Scheuiiillud Rcprescutuliijji of 
wfloilS siuta uf si Ci'Oiu-SeTlLoii oS a 
Positive Spivudfr at Almosphcric 
Pressure. 
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tlit induced charge (>_ ai Lhin pi ales comes up near Q+* 
so that the elfc*ctric field at line edge of Q+ bus a power¬ 
ful component perpendicular to the surface of the plate, 
and partly lo the fact Ilia l Q+ and Q— at n given voltage 
will increase rapidly with dwearing values of The 
positive ions will therefore move with great velocity, but 
owing to the geometrical form of the field they will never¬ 
theless impinge on llte plate al a coni para lively short dis¬ 
tance from the ecu Ire of Ihe spreader. It is not easy to 
say offhand which of these two causes has the greatest 
in ill ten re. The value of has actually very little influence 
upon the width as long as is not too small- Pur very 
small values of d Ql however* the widlh of lhe spreaders 
will decrease with decreasing e/ ft hut as the: original ioni- 
nation channel has a Unite thickness the width will not 
become quite aero as d n —^(h 

In the foregoing wc have first discussed the ionization 
by collision at the tip and Lhercupoti ihc increase in width 
of the spreaders. These processes actually occur shmil- 
laeieuusly and the total ionization will be almost pro¬ 
portional !o the final width of the spreaders. 

We shall see later —- under section (d) -— that the 
pholographic width must ho very nearly the same us lire 
width cf ; of the charge; see fig, 2G and 27. 

The hypo (he sis set forth thus fully explains the fact 
lhal the width of the positive spreaders increases with 
decreasing pressure, wiEli increasing potential and with in¬ 
creasing plate thickness. An exact quantitative calculation 
cannot be earned out, but the simple considerations set 
forth indicate lhal the width must he inversely propor¬ 
tional lo the air pressure- All the results mentioned in 
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chap. HI 1 (a) wilb. regard to the dependency of the width 
on Hie various parameters are thus explained in a satis¬ 
factory manner by the hypothesis set forth, 

(b) Number of H ranches. 

The number of branches per unit or length of a spreader 
mush ceteris paribus p be proportional to the air pressure. 
The number of suitable particles at those points where the 
field is strongest — I. e. at the edges of the spreaders 
— must in facL he proportional to the number of such 
particles per unit volume* L e. to the nir pressure. 

The number of branches will also depend on the nature 
of the gas* lint this wp will return to later. 

(c) Bound ary-line of Ihe Positive Spreaders* 
The limits of Lbc photographic image of Ihc positive 
spreaders are determined by the limits to which the posi¬ 
tive ions have spread at the moment when emission of 
light occurs. According to the foregoing, the spreading out 
of the positive ions Is coterminous with the resulting posh 
live charges compare sect, (a) and llgs. 2i\ and 27. 

It appears from Append is 2 that the outer boundary 
of a charge which spreads out owing to mutual repulsion 
will have a decided inclination to heroine sharp, The 
various conditions mentioned above under seel, (a) re¬ 
garding the sidewards spreading out of the spreaders also 
contribute to the same effect. 

These circutnstances, combined with what will be set 
forth under Lite follosvitig sect, (d), offers a satisfactory 
explanation of the comparatively sharp boundary lines of 
the positive .spreaders. 
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(d) Photographic Intensity* 

Tlie difference ill luminosity of punitive and negative 
figures is due to Ihe fact that In the case of negative dis¬ 
charges, some of tlie positive ions set free by ionization 
by collision travel towards the electrode, while the main 
part of fixe negative charge i* formed by electro us moving 
outward from the electrode or ils immediate vicinity. This 
— as we shall see later— results hi an exceedingly strong 
ionization at and near the electrode. 

The light is produced in the umiak by recombination 
between the positive ions and Ike electrons and to a much 
smaller degree by recombination between positive ions and 
negative Sons produced by neutral molecules combining 
with electrons. Where no positive ions are present no light 
appears. To this circumstance may he ascribed the fact 
that ihc luminosity at the outer boundary of Ihe negative 
figures decreases grail uni I y towards zero, since litre the 
ionizing intensity, and consequently also the density of 
positive ions* decreases gradually, 

Even when the field at Ihe outer hound ary lias be¬ 
come so weak that ionization by collision has ceased, the 
eleclrotis will he driven further oliL by die field but will 
in the mean lime have combined with neutral molecules 
Us form negative ions. But since no ionization occurs, no 
positive ions sire produced, and therefore no light appears. 
We shall show later, under sect. k that we are able 
to confirm by other means the fact that the charge has 
spread beyond [lie luminous part of the figure. 

Corresponding conditions exist with regard to Ike dark 
Vines of the negative figures. In ihh rase also electrons 
and negative ions will pass in from Ihc neighbouring parts 
of Ike spreader after the ionization by collision has ceased* 
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but no, or at least extremely few, positive ions* The 
photographic luminosity will therefore also be extremely 
small. 

For positive figures Ibc coutUlious are entirely different. 
Here the highly mobile electrons set Free by ionization tty 
collision will be driven tip from the photographic plate to 
Hie surface of the spreutier by the held — compare lig. 27 
I—ii — atul u 5t « field will then set them moving toward 
the electrode. The number of electrons absorbed by the 
electrode will be just sufficient to give the spreader a charge 
corresponding to Ihe p m tl. between the spreader and Ehc 
plate B . Part of the rest of Ibc electrons combine with 
positive inns, while others combine with neutral molecules 

10 give negative ions, which again later combine with 
positive ones. The light is mainly produced by combination 
of positive ions willi electrons or with negative inns. 

The ionizing intensity is much smaller near the elec¬ 
trode than in the case of negulive figures,. The photo¬ 
graphic intensity is therefore also comparatively small but 
will, on the other hand, be nearly uniform over the entire 
length of the spreader. The ionization will in fact as said 
before, he very nearly proportional to the width of I he 
spreader and will not he influenced by flic electron* carrying 
negative charge from the spreader lip toward the electrode. 
The voltage drop along the positive spreaders is in fact 
so small Lira I these electrons will cause no appreciable 
ionization by collision. 

In single cases, the outermost lips or branches may be 
less hmiiiioLis than the rest of the spreaders, see plates 4 I, 

11 and G l which are taken at low pressures. At atmos¬ 
pheric pressure the corresponding brunches are eomp»ra¬ 
il vely shorter- Possibly here the velocity of the front 
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particles has become sq snutll that the initial ionization 
Which they cause is insigEiificanL 

In this way \vc have accounted for Ike very peculiar 
difference helween positive and negative figures with regard 
to light distribution, But il tuay still he asked: Can thr 
spreaders really increase noticeably iu thickness in the 
very short litnc elapsing before the positive and negative 
ions have recombined and before I Lie light resulting tlitfro- 
lioiu is emitted? 

The greater part of I lie recombination no clouht occurs 
within 1 to 2 ■ 10 ' T seconds. The emission of light prob¬ 
ably occurs within, a similar time interval after, tlm re¬ 
combination V 

If, for e^inpk, the p* d. between the poml in question 
of the spreader and plsde It Is U (H10 volts, and the thick¬ 
ness of the photographic plalc about t iniii P then the in¬ 
tensity of Ike electric held at the edge of the spreader will 
he of the order of 100 000 volt cm'" 1 . If we put the mobility 
of the ions al atmospheric pressure equal to 1.8 cm sec - * 
per volt cm" 1 , then the velocity of the edge will he 1.8-10“' 
cm sec K The edge of the spreaders will then in the course 
Of 1 j 10" T seconds move a distance ofO.IS nun. The increase 
in width of the spreader may Eh us attain the necessary 
velocity, and Ibis velocity, moreover, is so high Ibal the 
ionization M the lip may be assumed to be proportional 
to the width f r 

This great velocity, combined with the great density 
of ions will, as said above, cause very vigorous move¬ 
ments inside (he air volume occupied by the spreaders. 
By Ibis means a very effective mixing occurs Line ugh [lie 

1 J. FflAKr.H ii. I 1 . .Infifijtf: Aiiregiuig vou QusLuttnipriinj'c- durch 
Slfews, p. SOI. 1926. 
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entire L^ross section uf tlie spreader whereby the density 
of the positive ions as such and negative ions as such 
will be praelicitlly the same over a cross section. The In- 
nnnosity ’will therefore also Yery nearly he the same over 
the whole width of the spreader. 

The occurrence of this vigorous motion i’urthcr oilers 
an explanation of various phenomena of a mechanical 
nature in connection with the formation of the figures. 
We may just mention the form alien of dust figures or 
the depressions produced in the surface by the spreaders 
when the figure if? formed over water or other liquids* Of 
a different nature are the permanent indentations made by 
Lich Lemberg figures In the surface of melting pitch, which 
were noticed by E. W. Blaeci: 1 , and which are no doubt 
due to the electric forces between the charges of the 
spreaders and of the plate /J, 


2. Range and Velocity of the Positive Figures* 

(a) Relation between Range and Velocity and 

the p, d+ 

According to L. F. It formulae ([)—(II) we have that: 

sc ^ R (1 — e^" 1 ) , (I) 

and 

U - — Un+e-**> U a - aR (II) 

where R is Hie range of the figures and ar the length of 
the spreaders ;lt limp L 

From (I) and (SI) we have Hint 

u~ Uf~. (Ill) 

’ E. W. Blau: Am. Jtnirn, Sc. nurt Arts (2) VoI.jUI. |t, 28S—<N. lfi'fCfc. 
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According to App. 1* (or mu In (7) the main to nance of a 
velocity U requires on electric force A' determined by: 

X = k\fU (IV) 

where A- is a constant dependent upon the nature and 
She pressure of (Ire tfas and also on the nature of the 
particle. 

From (III) and (IV) we have ihat 

*-*lAC'[/*?■ a) 


Front this wc llud the corresponding p . fi. distribution 
by [lulling, according to foruiuLa (2) p. 63. 


X =■ - V 

a 


( 2 ) 


where jp is the ratlins of (he strongly charged tip of the 
spreader. The length of this radius cannot be determined 
beforehand but it is reasonable to assume o to be pro- 
porlional to the range of Hie front particle at the velocity 
in question. This range, according to App, 1 formula (2), is 
proportional to U" so Ihat the above formula inav he written 


x-4?. 

t’V 

where a is the constant from formula (2) in App. 1. 
From llm above formulae we have that 


CO 




When x 
fore, gel 


0 then V-> and U • f r 0 nil wc I here- 



(*) 
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This express] <m agrees in the main willi the ex peri - 
men la] results; compare L r F. [ p+ 50, 5S- 

According tn (II) we lmvc 



and since according lo Ann, d, Fb. Bfi.l>9, p. 214 « is very 
nearly independent oF the /?. d. F 01 il then follows from Hie 
above formulae that 

R “ c)/ V B , (a> 

which also on (he whole agrees with experiment: compare 

L. F< I p* 39. 

Formula (3) determines the dependency of Lhe p. d. un 
the distance from the tied rode at the instant when the 
front particle is passing the point in question. We will 
then proceed to investigate how the resistance of (ho 
spreaders must depend upon the time elapsed since tho 
slart of the ionization, in order that by application 
Ohm’s law p wo may come to the said expression for (ho 
p. tf m Wo may bore emphasize* however, Hind Llicse calcu¬ 
lations are only rough estimates. The conditions in the 
discharge tracks are so complicated and so little known, 
that a thenry satisfactory in all details cannot he devel¬ 
oped at preseiiI. 

For Ihc sake of simplicity we will therefore assume 
llial Ihc initial ionization following the lip of Ihc spreader 
has the same value all along the discharge track. For a 
length dement dx of the spreader Ihe resistance may be 
r-dx. We further assume that after a lapse of time t* 
reckoned from the commencement of Ihe ionization Ihe 
resistance has increased to ■ r ■ dx. 

The resistance M u of the length of the spreader at 
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the moment when this has the range ij is consequently 
determined by 


M ff - 




■where f ( is the lime Prom the start of I he discharge uulH 
when il has readied Ihe dislance ij , while 4 ^ Lhe lime 
at which the spreader has attained the length a?. 

From (I) we have that 




i 



(G) 


where t and x arc corresponding values of lime and 
spreader length. 


Consequently we have 



For Ujc current i we have Uic following expressions 

£ — ' ^rr—^ and r = h Vp U t (S) 

Jtfj 

where h is proportional to She capacity of Hie spreader 
per unit of length and therefore also approximately pro¬ 
portional Lo llic width t of the spreader. 

If wo put the hvo quantities in (S) equal we gel 
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Consequently, tor rj = 0 r V v ^ V^. and for y=R, l f =0. 
As h is very nearly proportional, and r inversely pro¬ 
portion-d k to the %vicJbh of the spreader, Iben A r t , as very 
nearly independent of this width. 

From (9) we have 


dV^ 

dtj 



For 

K^R(n+2) = n (32) 


we have fur r/ -► ft and fj ^ R 



y —>■ & 


iiV v \ 

<hi }*-*- n 


n /i?"Lrr _1 
R } 


(13) 


If we further put n — - then we see not only that V y 
at p ” 0 and y = /V has values equal to those deiermmed 
for V by (3) but also tbal I -j- I at I he points considered 

has the same value in the two cases since, according lo 
(4). wc have 


lo fi 2 a Lft ' 


With regard to the various assumptions on which 
the above results are deduced, wc must still add a few 
rcinarlis. 

The assumption that the original resistance per util! 
of length is con slant along the entire spreader is not correct. 
There is reason to assume- the resistance to be inversely 
proportional lo the width, but the quantity of electricity 
cons timed by charging of the. spreader Is at the same Lime 
nearly directly proportional to the width. It will, however, 
in Llio main be Lhc product of resistance and capacity of 

VlilNok. KcLil. U. Ill.. to Mt Jil. VIII, ID. « 


(C) Jeff Behary 2019 


81 







8a 


Nr. 10. P. 0. PkqFjFRF-n i 


the spreader w Inch is the deciding factor,, and Lids product 
will, as mentioned, he very little dependent on the width. 
Il is, however p lo ho assumed Hint the capacity decreases 
somewhat more slowly than the conductivity with decrease 
ing width, on-d Ihe product (i*/i) will therefore increase a 
little under these conditions. The error caused by the 
slightly tapered form of llift spreaders will, all things 
considered, hardly have any considerable value* hut for 
the thinner spreaders there will be a tendency lo a smaller 
Telocity and a smaller range than Tor the wide ones, a 
result which Is confirmed by plate 4 I. 

We will now discuss the assumption that Ihe conduct¬ 
ivity decreases at Ihe rale The conductivity is mainly 

due to the free electrons the number of which per cm H 
we will call J¥ + We therefore limply write the conductivity 
of llic spreader as 

<■« 


where A is the cross-sectional area of [lie spreader and c 
is □ constant. 

The free electrons may he lost by recombination with 
positive ions or by forming ncgalive ions with neutral 
molecules. 

In Hip eases where the ionisation is not extremely strong 
and where no strong outer field is found, we shall have 
in the first case 


rfN 

dt 


— re ;Y a or 


N ~ 


1 +■ at + V& p 


where* at atmospheric pressure, a £8 1-6-10“*. 
In the second case we have 


ill Y 
dt 


—bN or :V 


AW 


- N 


(15) 


(lh) 
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’where b is a constant which is proportional to the air 
pressure but also to a large extent impends upon Hie nature 
of the gas> For hydrogen and nitrogen h wit] thus be Very 
nearly equal to zero, while for oxygen, h will ha of the 
the order of 10 4 al a pressure of 71>0 mm Ug, 

A rough calculation of the maximum resistance shown 
by Lhc spreaders and the number of ions pot em a of a 
cross section of the spreader — in both cases on the 
assumption that Hie I hi ek ness of Ihe spreaders (perpendi¬ 
cular Li'j the plale) is about 7# mm — leads* however, to 
tlic result IIimL Hie density must be 10 lS lo 10 l * electrons per 
cm 1 . We have, however, further assumed that we can apply 
a value of the conductivity calculated on the basis of Iho 
kinetic gusdhenry. But at such intense ionization and such 
strong Fields as arc here considered, neither formula (In) nor 
(1ft) can he applied: nor will the general k luetic theory 
lead to results of even approximately the right order. The 
conditions in highly conductive air spaces are os a whole 
very little known; compare f. in si. I he efforts to establish 
a plausible: theory for ihe conductivity of the electric arc 1 . 
We shall therefore not enter Further into this question 
here but shall merely remark Ihulp considering tile agree¬ 
ment found with experiment* w hen assuming the conduct¬ 
ivity to decrease at the rate e - r 7 there is reason to be¬ 
lieve I hat the conductivity of strongly ionized spaces in 
the main decreases in the said til aimer, the value of 
being about a-10 - ^ Presumably this result cannot be 
dismissed at the outset as unreasonable. 

A few’ more remarks [nay be made with regard to the 
decrease of the conductivity as a function of time. First, the 
conductivity will maintain a considerable value as long as 
* H. Hacrvu^h. Handh. d. Phys. lid. 14, p. 3tU LU!27. 

G* 
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n grftnt number Of electrons, arc set Tree at the lip. of the 
spreader* We wilt come back later lo this question under 4 (n) + 
Secondly, even when all of I be free electrons have disappeared, 

I lie discharge track will retain some conductivity owing 
to tire heavy ions still present. But Ibis conductivity is 
so inconsiderable, at least at higher pressures, that iL is of 
no significance for Ihe passage of Hie com para lively strong 
currents enisling in Ihe spreaders during their formation, 
Al comparatively low pressures Ihe conductivity due Id 
the ions may be of such value that il may have some in¬ 
fluence upon I he formation of the spreaders. Tim conduct¬ 
ivity tine to the inns will decrease at a slower rale than 
the conductivity due lo the electrons, and the following 
conditions may then occur: the growth of the spreader 
stops completely, or very nearly completely, because the 
ohmic voltage-drop becomes loo high, after which the 
pari of the spreader already formed will be charged com- 
para lively slowly lo a higher potential owing to conduct¬ 
ivity due lo the ions. Especially >d Ihe tip the potential 
may increase cousidernbly H The result of this is Ilial a 
new spreader starts from Ihe tip of the old one, or that 
Ihe tip of the latter gains renewed speed. Examples of such 
cases are quite frequent; see thus plate 21 IV and 33 
(p — i)l) in in Hg,)* In some few- cases tills process may 
be repealed several times; see plate 12 IX, 

The conductivity due to ions at all events plays an 
importaiil role for Ihe continued growth of the spreaders 
ir the potential mi the electrode is maintained for a com¬ 
paratively long lime, but this question will he treated later. 
The leading away of the charge fro in the figure through 
Ihe shunt H — see fig. I — also mainly depends on the 
conductivity due Us ions. 




Oil Llic Llehtcnbcrg Figure, lit. 


as 


Although it has not been possible to work out an ex¬ 
plicit theory for the e:aTidittoiis in the strongly conductive 
spreaders, She considerations sel forth above show that 
the formation of the spreaders,. as known from experience, 
may be explained in a reasonable mat icier hy means of 
I lie hypothesis sci forth about the manner of formation of 
the positive spreaders. 

As for Ihe negative figures I here exists in the main no 
doubt wilh regard to their mode of formation, and a de¬ 
tailed amdysis of the above treated questions is therefore 
of less Interest for these figures. We shall therefore make 
only a few rein arks concerning their mode of formation. 

Since lheir conductivity is mainly due to free electrons, 
the amount of electricity neecessiiry to charge the negative 
figure must for the itios.1 pari originate in electrons travell¬ 
ing outward from Ike cleclrodc, A strong ionization must 
I here foie or cur at, and in the neighbourhood of,, the elec¬ 
trode, with in tensity decreasing outward Sh A minor part 
of tlic charge is due to positive ions moving toward the 
electrode. On their way outward the elec Irons will cause 
ioidzfttion and this will he the stronger [lie stronger is the 
field. Since the bitter increases towards the electrode, this 
will also he Ihe case foe the ionization by collision. The 
outer edge of I lac figure is determined by the condition 
that ttm Held becomes loo weak here in maintain ionization 
by collision. 

{b) Relation between Range and Velocity and Ihe 
Thickness d 0 of the Insulating Plate. 

Willi decreasing thickness rf 0 of the insulating plate, 
llit electric field sit the tip of the positive spreaders will 
increase, but Us direction will at Ihe same time be bent 
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down towards the plate; the hack of the front jmrlicle 
will therefore also have a downward direction as indicated 
hy the arrow U in lig. 28. 

When the Front particle hiLs the plate it will he stopped. 
The tendency to impinge on the plate will increase with 
decreasing thickness of the (date and consulucnlly the 
range of the figure will go toward aero si mult a neon sly 



i 



Fi^r. 2% SchcTnallxstl Ifepj-mnlalLcin of the &uaidlllGH3 at the Tip <*r n. 
Positive Spreader for Email TMukoesia the Insulating Plate, 


with the plate-thickness. For very great values of d Q the 
electric field, and therefore filso Ihe velocity, will become 
comparatively small. I he velocity consequently attains a 
maximum value at an intermediate value of d fl * This is in 
complete agreement with Ihe esperimentally determined 
relation between velocity and j date- thick ness u t see fig, 8 in 
this paper and L, K. I P p. 06* fig, 59* 

The range of the positive figures as a function of *4 
- if, as is to he expected, ft remains constant must 
he governed by a similar relation, and Hi is is also in agree¬ 
ment with Ihe experimental results set forth in L. F. I, 
p. 30. fig, 34. 

In the case of negative figures Ihe electrons at the end 
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of Lhc spreader will also h« drawn down Inwards Ihe plait, 
and tIn? thinner the plate, Ihe stronger will be llies field. 
The rmut^ionijssitiun will therefore also be the stronger, 
the tli inner I lie plate< This strong ionization will very ra¬ 
pidly set free electrons in sufficient number to supply the 
proper negative charge to the negative spreader. Whwi 
[his is effected, Ihe surplus nf electrons mining from the 
electrode and its vicinity will not he pulled down toward 
the plate, but can move freely in the air under the in flu - 
cnee of the field. Since Lilt held at the edge increases with 
decreasing thickness of I he phitc, the velocity, and simul¬ 
taneously llae range, will approach a maximum w^hcu Ihe 
plate thickness decreases toward zero, This result, also, is 
in agreement with experience; compare L. F. 1, p. 30, lig, 34 
and lig. S in this paper. 


(c) Relation between Rouge and Velocity and tlie 
Pressure. Nature of the 1"nsiti ve Fron 1 Pa.r licIc. 

It appears from equation (IV) in section (;\) above and 
equations (2)* (fi), and (7) in App + 1 that 

k = iyp, CO 

where p is the air pressure and jt fl a con slunk 
From equation (2) in App. 1 we find that 


0 m 

p 

Equation C4) in auction (a) will consequently give 


U* 





CD 


so that according to the theory the velocity of the posi¬ 
tive Spreaders should he inversely proportional to the air 
pressure. 
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Tlieir range is accordingly determined by 



(4) 


Since u decreases somewhat with decreasing pressure, 
the range will r according to equation (4), increase some¬ 
what more rapidly with decreasing pressure than it would 
if R were proportional to — + This is in good agree me til with 
I he formulae given J>y \ r Be zomj and S> Mikola 1 and our 
experimental deter imp a Lion of Uie dependency of the range 
on the air pressure, at not loo low pressures is also fully 
iu agreement wilh Ibis.* 

But from lig. 42 L. F. 1 it Further appears that at very 
low' pressures R increases more slowly with decreasing 
pressure than it should according to equation (4). Fig, 58 
in L. F. 1 further shows that the velocity approaches a 
finite limiting value — O m in fig. 8 above ■—■ when the 
pressure npprofldie^ zero, 

It is also easily seen that at extremely low pressures 
She manner of formation must be riliferent Irani that as¬ 
sumed here. If we I. inst. assume that in file limit the 
pressure becomes jsem T then the iron! particle will never¬ 
theless by unahle Lo attain a velocity greater than that 
corresponding to a free fall through the entire p, d. V r Q , 
Wc consequently have 



<1.38 10*1/ 



(5) 


where; 3/ is the mass of the particle with the hydrogen 
atom as unity, find (:t) its charge. 

The value given by the rigid hand term iit (5) isi u<d 
attained before the particle lias travelled through the total 


‘LF, I, p. II. T L <3,, FjjJ. 42. 
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p m tL V 0 . Right at the electrode the velocity will he zero. 
On the other hand the method used m thfese in vest gallons 
for measuring the velocity, (see L, F. I}, determines partic¬ 
ularly thc^ velocity near the electrode- Applying this method 
to the ease of freely moving particles will consequently 
lead to values of U considerably lower than those given 
by Ihe right hand term of equation (f*). Finally, the spread¬ 
ing-out-velocity of the figure at small but Unite pressures 
will certainly he smaller than Lhc velocities found for freely 
moving parlicles. 

The experimentally obtained values of I he velocity must 
therefore, ui low pressures* be supposed to have a limiting 
value considerably lower than the cine determined by 
equation (5); in fact, hardly more than half that value. 
We therefore put tlti_s limiting value to bo 


Fig, 42 in L. F. 1 shows the results of a series oi' such 
measurements. The limiting value found is about 5,2’10' 
cm sec. -1 and the }h d, used was V 5£ 7000 volts, IJy in¬ 
serting these values in (fi) we gel 


- = 0 , 79 , 


For fZ*-particles or protons ^ — 1, lor «-particles 


J 


Ibis ratio is . and for all other known positive particles 


considerably smaller. 

We arc therefore (ed to the supposition that 
the front -particles arc protons. 

In the negative figures, where the active out ward-travel¬ 
ling particles are electrons, Iherr* exists no such limiting 
value for the velocity at decreasing pressures, or more 





Jfr. 10- P- G, Phduhsu*: 
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correctly, Hie; limiting value is so high ttial it falls outside 
Ihc range here considered. This is in complete agreement 
with experiment which shows lhat at decreasing pressings 
the spreading out velocity ot Hie negative figures may altain 
very high values, see f. insh fig, fi above and L. F. I, fig. SS. 

3* The Start of Positive and of Negative Discharges. 

(a) The Start of Negative Discharges. 

The staiL of a negative figure presplits no remarkable 
featores. With a needle-point as electrode placed directly 
on the photographic plate the range of Ihc figure will, al 
low potentials, be proportional to the p. d. t and this holds 
right down, to a few hundred volts, when the figure be¬ 
comes so small that it camxoL he seen with the naked eye. 
The explanation is obvious. In the immediate vicinity of 
the electrode-point the field has, even at small potentials, 
such a value thal Ihe ionization by collision sets in. i. e, 
figure format ion starts. But at these low potentials Lhe 
electrode must necessarily be point-shaped oi l have sharp 
edges, and must further he clean in tin' sense defined else¬ 
where by the author 1 . If lb<? electrode is unclean, greasy, 
for example, the nir does not came in direct contact with 
ilie sharp edges or ponds, and iuniKaticm by collision will 
thus nol occur ut low potentials. 

There is thus no difficulty in explaining the experi¬ 
mental results, that negative figures start most easily from a 
clean point, that al low potentials their range is proportional 
to the p.di Y and that no low r er limit exists for the effective 
potential. 

1 P. Q. : Vidcnskr Sclak. JfffltiL-fvi, MutiiJ. VW, IV, III. 

Cnprnh.'i^n 1922; Auia. d. Phj.-n.fiC (Vi) Ud. 71 r p. 317—STfi r 1923, 
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(b) The Start of the Positive Discharges. 

The shirt (if a positive- figure, however, presents very 
peculiar features, as appears from chap. Ill 3 (b). We 
shall now proceed to discuss these Fentares In the light of 
the hypothesis already set forth, and further defined in 
the preceding section, where we slated that the front par- 
tides must be protons. 

We will for Ibe present assume that these protons ori¬ 
ginate from hydrogen molecules, and we will put their 
number N per cm 3 equal Id 

N = S oP . ( 1 ) 

where p is as usual the air pressure. 

The volume of lhal space near Hie electrode within 
which the electric field has sufficient strength lo split oil 
protons from hydrogen molecules we will call A- The total 
number of hydrogen molecules available for Ihe possible 
giving up of protons is consequently 

n = Al\\p. (2) 

The probability s lliat a hydrogen molecule will give 
up a proton* depends upon the lielel* and therefore also 
upon Ihe potential V. We put 

s«=s(VO, (3) 

and the number % of protons available is consrquenlly 

Hf = sAN 0 p, ( 4 ) 

Wc shall next discuss under -what conditions an avail- 
flhle proton becomes active, that is, causes the start of a 
positive spreader. These cm id it ions ai-e undoubtedly rather 
complicated. However, it is excluded from Ihe chance of 
becoming active if it is iirst rendered “hors de Combiit” 
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by any means: fur example il may adhere lo the first 
null Ira l niculerLile il strikes. th m giving rise lu a positive 
ion, or it may lie neulralkcd by an electron from the 
molecule with which it collides. The condition!* that arc 
nqccessary to prevent such occurrences cannot 3»e staled 
wilh any certainly, hut Ihe probability that the proton re¬ 
mains Free after a collision is the greater I he greater its 
velocity. We assume for simplicity that Ihe proton remains 
free ii' — and only If — il* velocity at the collision is greater 
than that corresponding Lu \ fJ volts. Denoting llie distance 
travelled by Ihe proton in Ihe direction of the field since 
its liberation by x r mid the electric Held strength by E h 
the proton will remain free after the Hist collision if 

Ex>V f - (&) 

In order lo simplify ihe calculations we late a mean 
value of E in I lie active space A by putting 

V 

E = l§ (6) 

where L is proportional lo ihe thickness of Ihe active space* 

Then equation (5) will read 

*>yr- <o> 

The mean value of Ihe free path / of ihe proton is in¬ 
versely proportional lo ihe pressure, that Is 


and Ihe probability .9 that the first Free path of one of 
the available protons is greater [ban x is 

_* _XF _ p T 

s = C * - c f - v = c f \ c = f v*, (a) 
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The total number n° of active protons is consequently 

if — np*S — $AN 0 pe ' - ( 9 ) 

Until anything h stnteci to Llic contrary, we shall as¬ 
sume that wc have the same electrode and the same kind 
of gaxi in (hat ca.se A and A r fl arc constants and (9) may 
be written 

if = m 

We will further assume quite provisionally that £ — $0) 
is a constant This assumption is, no doubt, not jusli- 
fied s but at will simplify I he following considerations, 
and we shall investigate later I he effect of I lie dependency 
of s on Vi 

We therefore write provisionally 

if - AVp-e V p (9") 

where #f a is considered a con slant 

A positive discharge starts only if if > t This is the 
ease when 

- c$ > A',. (in) 

i 1 

Here we do not know — and we are unable to Cal¬ 
culate beforehand with sufficient accuracy — I he value 
of A; m but we may try to find out under what conditions 
the left hand term of (10) is independent of the air pres¬ 
sure. We will write this condition in the form 

•ii 

hf p — c ^ = constant (11) 

Now' the question is* aie wc able to select such a value 

c — ~ v f that a {p r D-cun’e determined by means of 
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(II) shows wilh sufficient accuracy a relation between p 
and V corresponding to the relation found by experiment? 
Further, will Ehe value of c applied in such a case be a 
reasonable one? 

In fig, IS are shown by crosses the corresponding values 
of pole ei Li a I a [id air pressure obtained in atmospheric air 
and with a plate thickness of about 1.4 mm. 

Tine thin curve in lig, 18 represents the equation 

tij p—-p — 3.(14 * ( 12 ) 

We sec that equation (12) does not give any very good 
represenLatiun of the experimental results since — especi¬ 
ally at higher pressures — the experimentally determined 
potentials have somewhat lower values than the calculated 
potentials. Equation (12)* on the other hand, represents 
values of the right order of magnitude lor the relation 
between p and V over a wide range, and it may, therefore, 
ha of some interest to see whether the value given for c 
is also of the right order of magnitude. If in (7) the free 
path is given in cm and the pressure in mm, Llieu f c 

z cm. For electrodes resting directly oil the photo¬ 
graphic plate the value of L in (G) will presumably he 
about Q,G25 k 0.05 cm, V* must presumably have a value 
of about 10 volts. The values of c corresponding to this 
are between 9.G Eo 19*2, and these limiting values agree 
very well with the value 12 in equation (12). 

ft is obvious why equation (12) can give only a com¬ 
paratively rough approximation. The probability s(V) that 
a hydrogen molecule gives up a proton is not constant* 
as ivp have assumed in the equations (9' r ) ly hut 

must, on I he contrary, increase quite rapidly with increus- 



Oh Lkiif L-ldiluJih-urg! FigLi™. ,311. 

mg values of the potential However* we do no! know 
(his relation in any detail and for the sake of simplicity 
we therefore replace (O') by the following equation: 

n 0 = stfpc * v = jK“”P T -e Tr '- (13) 

This expression is* no doubt, not theoretically correct hut 
— as compared with (Si ) — has the advantage that the 
value of the probability * increases with increasing value 
of the potential. 

In fig. (13) the hesivy curve corresponds to the equation 

Igp-MIG *= 2.12. (14) 

and we see that this curve furnishes a represents I ion of 
Lite experimental results as Satisfactory as may be expected 
when we hike into account the considerable uncertainty 
in the experimental determination* 

Fully in agreement with the considerations here sel 
forlb is 111? fact that the positive figure* at potentials near 
I he critical minimum value, often consists of only one 
single or n few spreaders. But from this it again follows 
that it is a matter of chance whether or nut a EiguTe is 
formed wish potentials near the critical value, 

According to (9) the number of active protons is pro¬ 
portional to the volume of I he active space A. It is difficult 
to slate a definite value for tins, but it is obvious that of 
the four different forms of declrodes shown in tigs. 13 
and 1G the spherical one will have the greatest value of 
A, the pointed one the smallest value and the rounded rod 
n value between the I wo. This explains the fact that within 
the critical inlerval the spherical electrode shows a greater 
tendency to produce figures than the point-electrode. The 
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tube-formed sharp-edged electrode shown in fig, 16, how¬ 
ever, shows an ability Bo produce figures, nt least equal to 
the spherical one. For this electrode, not only is the field 
very strong at the sharp edge, rind consequently the prob¬ 
ability s great, but also the active space has a considerable 
volume owing in I he considerable lenglh of the edge. 

Unclean ness (grease or the like), will cause a slight 
diminution in I lie active space immediately around edges 
ami points, bill if the imdcauness is only small* Us in 11 li¬ 
enee in this respect will be insignificant. For positive dis¬ 
charges the electrode will therefore he very little sensitive 
to contaminations even within the critical interval. 

The difference between positive and negative electrodes 
iia sensitiveness In contaminations is quite analogous to 
the peculiar relations which have been stated with regard 
to retardation! or spark-Formation as dependent upon I lie state 
of the electrodes l . This question will, however, be treated 
in inure detail elsewhere. 

In etiaj.ll. HI 3 (b) we have mom turned that Hit: spher¬ 
ical electrode* within I he critical interval, if placed cm a 
not too I hick plate, shows a tendency to produce abnorm¬ 
ally short spreaders, while sharp-edged electrodes dn not 
show this tendency* This is easily understood from the 
considerations set forth above, section 2 (c)< according to 
which for spherical electrodes the electric Held will have 
a powerful vertical component nl Ike slatting points of Ike 
spreaders which drives the protons down into the plate. 

A final consequence of tbc hypo thesis here set forth 
is that the front-particle must have a certain, ralhcr high 
velocity if a discharge of the kind here considered shall 

1 i 3 . O. "Vid. Scfck. Matb.-fys. McrLel.’" EV r Ui. Cop*tillages, 

11722; “Ann. d. Ph>-a. H (IV). 13d. 71, p. 317—376, 1023. 
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be started, The {Hxgilive spreaders in ust consequen ll y a Liam 
al all events a certain, length, if they start al all. 

There then remains the question of I lie origin of Ihc 
protons, ll is well known that protons are set free in dis¬ 
charge lubes containing even the smallest trace of hydro- 
gca\ and in many cases also Jf-atoms m considerable 
numbers 9 . In an apparatus such as that by means of 
which Liebleuberg ligurtr* ore produced there will be found —■ 
even in eases where the use of pure gases as f- insir «iV a 
or Q* is aimed ul — ai not insignificant number of hydro¬ 
gen molecules* and these are also present in considerable 
numbers in the ordinary air of the laboratory* Even if we 
reckon with an ad mix lure of only 0.0001 pCl. hydrogen 
there will he present — at atmospheric pressure — 3-10 1 ^ 
hydrogen molecules; per cm-. Hydrogen molecules in suf¬ 
ficient numbers will consequently always be at hand. 

Another feature may possibly seem peculiar at lirsl 
sight. The formation of positive figures ceases — as we 
have seen — because I lie number of spreaders approaches 
zero, IL is comparatively seldom, however, that figures are 
obtained having only 1 or 2 spreaders, generally there will 
be f. iusl. 5—10. On the other baud, the number will not 
exceed f, example 30—40* according to the existing con¬ 
ditions* even if wc raise the potential or diminish the 
pressure very greatly. The above calculated probability in¬ 
creases, however, to a very great extent, and accordingly 
the number of spreader* should increase highly. 

There are* however* other causes which automatically 
set a limit to the number n of the spreaders. Out of a 
probable number of spreader?, Lhe individual members will 

* J, J. Tiinaisos: "Ela^s of Pftaltlv-e EtectrKUy** f. Sti^V p- li—*20. 

1 K. F. fiosmoKFFKH s Ivrg. d-u- tfalurwi&s. Bd, P, p, SD4p 301—®* t02I. 
vidmu *ImJi ,-ft », MtJ^i, vflt„w. 1 
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not star! quite rimultimeously and those find started will 
con&equchlly come ahead of the others. When so many 
have started that sit some distance from the electrode they 
cover practically the entire circumference, then — on 
account of their charge — they ’will counteract the form¬ 
ation of further new spreaders, or at least stop any such 
in their growth. 

If we a re far outside the critical interval, the number 
of spreaders will therefore oof he determined by the avail¬ 
able number of protons, hut simply by the available space. 

Al jiol loo Ji j ju|.3 1 pressures we therefore often observe 
also a number of small spreaders which are stopped in 
Iheir grow th by the electrical charge of those first formed, 
see for example plates 12 V—Vll and IX, VA I—II and 14 1—II. 

According to the hypothecs sel forth* it may be ex¬ 
pected Haul Lhc number nf available protons will be (he 
greatest in hydrogen or In compounds of hydrogen, and 
nitrogen, smaller in nitrogen, still smaller in compounds 
of nitrogen and oxygen and the smallest in gases having 
great electron-affinity as for example oxygen. 

From the foregoing it will be u inters Lood (hat this 
difference will uol make itself apparent by the number of 
spreaders of the normal figures, but il manifests itself 
quite clearly by the mimher of side-branches and smaller 
side spaders. The greater Elie number of available protons 
the greater number of ihese will be observed. A look over 
the figures shown in plates 4, o and 0 1, which are taken 
in various: ft} seo us cum pounds will verify this fact. 

The small side-spreaders and branches arc presumably 
formed in this manner: The original spreaders, which arc 
in the process of formation, ;*cl ns electro dies with a po¬ 
tential somewhat lower than that of the main electrode. 
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bill still of a value sufficient to start available pro Lons 
with the necessary velocity* 

Inside the spreaders protons will generally be set free 
to a great extent ami these will be driven by the electric 
field to the surface of the spreader, so that here there will 
always be available protons. Spreaders will, however, be 
formed only if the electric field in Hie surrounding air is 
of sufficient value in give Ihe protons I he necessary ve¬ 
locity. The field outside in the uir will be strongest at 
the edge of the spreader immediately on the surface of 
the photographic film. The proions driven out here will 
therefore also have the greatest probability of becoming 
active. If Uic spreader is formed in a narrow space between 
two planes — for example if there is a second photo¬ 
graphic plate as shown in plate ft I—II — then the lateral 
spreading out will he small but both the field as welt as 
the pro ton-density will he great ill the edges and I here fore 
tbe tendency to form side-spreaders will he great. 

If I he sidc-sprcadcrs start in directions which arc nearly 
the sfime as that of the original spreaders, Ihey will be 
squeezed in between these, and if Ihey start perpendicular 
to the original ones, they will become very short as they 
arc stopped by the neighbouring spreaders. Such short 
side-spreaders are observed in great numbers in hydrogen- 
nitrogen compounds. 0n pure hydrogen this phenomenon 
is very difficult to study because the luminosity is so 
small). In some cases these side-spreaders may point in¬ 
ward — in the direction of the electrode — if there 
is marc lice space in that direction, see tor example 
plate 5 XVI. 

In cases where the spreaders are stopped abruptly by 
an opposing field m L inst> at the meeting Hue in velocity- 
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measurements* the potential a I Ihc tip of the spreader will 
become comparatively high and the tendency to form sidc- 
spreaclers "Will therefore also he great This conclusion is 
also verified by experiments, s^e for exampie plate 14 I, 
especially just above the dividing line some Utile distance 
outside both ends of Ibe lower electrode. 

The hypo thesis set forth thus explains hi ft simple 
manner a]] the peculiar features of the start of I3i« posi¬ 
tive figures. 


4 + Conductivity of Positive and of Negative Spreaders. 

(a) Conductivity of Negative Spreaders. 

In hg. 29, A represents a negative electrode resting on 
a photographic plate P ¥ while ah represent*. schematically* 
a negative spreader which at the point b runs into a free — 
or earthed electrode H f llm potenti21 3 of which is zero 
to begin with, 

There will he present in the spreader positive ions as 
wdl as negative ions and electrons. The sum of the two 
]asL named will he greater than (he number of positive 
ions because the spreader has a negative charge. Since the 
electruns have a much greater mobility than the ions only 
elections arc shown in I and II of fig- 29, 

We assume the conductivity of Lhe spreaders to he so 
high that at a point just a little to Ihe left of b there is 
a potential which h a considerable fraction of the value 
of the potential of A. There will consequently be a strong 
held immediately neuT b and this field will pull die elec¬ 
trons toward and into H- This results in a decrease in the 
negative charge near b as indicated at c in II. A strong 
field will then be developed near c* which will pull a 
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further number of electrons in tbe direction of J}. The 
location of the strong field will therefore - owing to the 
great inability of Lbc electrons — move to the left with 
great velocity. This is indicated by the doable arrow' at c. 


I 

I 

I 

w 




A. 




+ P& J - «V7 , 

Fij|. 29. SclutElaLteal RcphispiitulSaM nf \h^ Conductivity af Nugiitlvr: 

Figures <1—1E) uutl of PoaLlSva Fi^nrea <Ctl-—IVV 

The strong field at b and Inlcr at ft will eimse ionization 
by colligiQnr by which means the conductivity beIween c 
and the electrode ti will be comparatively high n even though 
the negative charge between these two points will be com¬ 
paratively sinnll. l 7 rom what is stated here, it appears 
that there will be a strong tendency to spark-formation 
between -4 and K and the spark will begin at B This is 
verified by our experiments, see cliapL III -J fa). 


(C) Jeff Behary 2019 


























m 


Nr. 10. P. O. Pj mi mi min : 


(h) Conductivity of Positive Spreaders, 

[lore we find entirely different -conditions. The spreader 
a ^ in III fig. 29 has a positive charge, the number of 
positive ions being greater than the sum of electrons and 
negative ions. The electrons arc mainly present in the 
upper part of the spreader. 

When l]se spreader <i h gels near to B there will urise 
a strong Geld at b, which will drive the positive bins into 
the electrode B . Owing, however, In the tow' mobility of 
the tons they will move comparatively very slowly, and 
we will therefore consider them as insignificant at present. 
We might perhaps assume that the strong field at b would 
drive the electrons with great velocity towards A. Snob a 
movement would, however, very soon be stopped. If f. iusl* 
most of the electrons in the space bd in IV arc carried 
over to the space dr then this would give u charge dis¬ 
tribution as indicated in the figure* But ill such a case 
those of the electrons within the space de which were 
near tl would he carried hack again with great force to¬ 
ward B, while ihosc near f would he carried along m the 
direction of A f hnl with a smaller force. An "‘electrun- 
wave 1 ' such as da will therefore be dispersed and cannot 
travel from 1$ to A* Consequently no spark can he formed. 

A flow of electrons may, however, very well occur 
from li to A i. e. an electric current pusring from A to li f 
provided only that a suitable number of electrons are set 
free al fl, and Much a current may be quite strong with¬ 
out actually forming a spark. The strong field at fr will 
cause the positive ions to impinge on B with great velocity 
and thus set free a sufficient supply of elec I rons. These 
will then, as shown in V of lig. 29, drift to the surface 
of the spreader and here be curried toward the electrode A , 
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Tf Ihc p. d, between A and B is not of sufficient value to 
cause this current lo ionise by collision* no light is emit¬ 
ted and no spark is initialed. 

I ft finally, we maintain Ihc p. d, between A and B so 
long lb a l Hie pusilivo ions get time to move .sufficient 
distances, then we gel a discharge analogous to the one 
shown in fig, 2H II „ except Chut here Mae moving par Metes 
arc positive tons instead of electrons an ft in cons eqne nee 
Ibe discharge moves relatively slowly. 

The features explained kerr are in full agreement with 
Hie experimental results sel forth in chap! III I. 

A theoretical treatment of Hie discharge condition* in 
the case when the pu lieu Hal is maintained long enough 
to allow the heavier ions to play a deciding rdle in the 
formation of the discharge, f. iiv5t r the question of spark 
formation, will he taken up elsewhere. We have mentioned 
these conditions in chap. Ill 4 (h) and (c) only to empha¬ 
sise that they have nothing to do with ihe formation of 
the regular LicitIcnbcrg figures. 

5- Various Cl remit stances In Connection with the Form¬ 
at loti of the Lkhtenherg Figures. 

(a) Nd Influence of n n I u [ [ i a I I u n 1 z :t 1 ion. 

It will lie understood without further explanation that 
an initial ionization lias no appreciable inlluence on the 
spreading-out of Liic positive figures as long as this ioniz¬ 
ation is not strong enough to give rise to a conductivity 
which will materially alter the electric field active in the 
formation of (lie figure. The hypothesis thus gives a per¬ 
fectly satisfactory explanation of the features mentioned in 
chap. III fi (a). 
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(h) The Bright Border-Line, 

The bright dm-form at ions mentioned in chap. Ill fi (b) 
arc easily explained by means of whaL is set forth in 3 (d) 
above and in Appendix 2 + 

lu the case of negative figures the electrons will, as is 
mentioned above, continue their outward movements even 
after th u field at the edge has decreased so much lhat no 
ionize I ion hy collision lakes place. The said electrons -will 
then* however, generally combine with neutral molecules 
into heavier negative ions, and the outermost edge of this 
ion-stream will, as pointed out in Appendix 2, become 
comparatively sharp, 

IT now, simultaneously with this outward movement 
a great number of electrons arc set free over the area in 
question, then ioni nation by collision wilt occur at I lie 
sharp edge of the figure* and Elias ionization will cause Hit: 
emission of light a JitUe outside the edge which, owing to 
the former mentioned reasons, is situated a little outside 
the boundary of the photographic image. 

Somewhat similar conditions occur in the case of posi¬ 
tive figures, except that here the positive ions are so firmty 
placed that no appreciable spreading out of the figure will 
occur after the formation of the photographic image lias 
stopped- A rim-formation will in this case occur dose Lo 
Ihe edge of the photographic image. 


Concluding Remarks. 

A theory of the formation of negative figures* which is 
in the main satisfactory has — as staled in the intro¬ 
duction — already been given earlier. When we have also 
treated of negative figures in I he investigations described 




On the Sielitfnbcrg Fij'iO'es- HE, 


105 


here our object lets been to throw further light upon 
certain features of the theory already sel forth, 

I 1 he theory developed above of the formation of posi¬ 
tive Liclitenberg figures, namely. that formation of 
positive spreaders is due to pro Ions which t he 
strong field at the tip of the spreaders drive out. 
wards wilb great velocity, by which means dec- 
Irons are set free in sufficient number to initiate 
a sudden and strung ionization bv collision which 
again sets free electrons in sufficient numbers 
necessary to carry away the charge towards the 
electrode is found to explain through out in a satisfactory 
manner the many peculiar features presented by the pusi- 
the spreaders. 

The investigations here described further indicate that 
protons play an important rfil-e not only in the formation 
of positive Lichtenberg liguros* but that their importance 
in connection with spark for mat [on is much greater than 
hitherto assumed. None of the I h codes so far pm posed 
for spark forma I ion offer a satisfactory explanation of □ 
number of peculiar spark phenomena which have been 
observed anil pointed onl during recent years l t The 
theory of the formation of (he- positive figures given here 
will presumably also be useful for the solution of those 
problems, but I his question will be heated at a later 
occasion^ 

Presumably, also* protons ploy a inure important role 
than has hitherto been assumed in a number of other 
discharge phenomena. 

Finally T wish to express my cordial thanks lo CarSs- 
berg Fondel far its valuable support of these ruveslig- 

1 P. 0. Pi*btisiih* The iiapfrs (&>—ft) ttieDikirittl p. 4. 
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APPENDIX i 
On Positive Panicles. 

Wiihin the velocity nuige — 1-10 7 In lO-IO 1 cm sec 1 
’— vfhich is of particular interest for positive Lichlenherg 
figures only very little lias been published about investi¬ 
gations of bow the range, llic ionization, and the charge 
etc. etc. of the positive particles depend upon (lie velocity. 

For particles Ht somewhat higher velocities a number 
of invcsligalioirs have been carried out and these we have 
mentioned below under sections 1—5 in so far as they are 
judged to be of interest for the understanding of the posi¬ 
tive Li vh ten berg figures. Finally, A. J. Dempsttr has tv- 
centlv carried out investigations with //+ particles in hy¬ 
drogen and helium at velocities within thu said range, 
and these ami a few other investigations we will discuss 
under section li. 

l. Range, Ionization and Velocity oi Positive Particles. 

The range it of high-speed ec-particles is known’ lo be 
proportional to the third power of the velocity U that is 
f/ 1 = K H = 1,076-10 41 ft (1) 

Tiiis relation holds gone! as lung as the range is more 
than 2 cm i. i>. al velocities above 1.3 ■ 10® cm sec.” 1 . 

At small ranges and velocities Llic range is, on the con- 

1 II. Gekush: Pivk. Key. Sac. CA> Vol. S3, p. 606—SIS, I® 10. E, Mahs- 
DB!f iuid T. S. Tavlok: Pub, Hay, Soa, {A) Vol, 38, p. 143 -4fi4. 1913, 
0nr.RH itnrl .Scute l: llacdbuck <1. pl.vi, Bd. 34, p, 153, LUST. 
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trary, proportional to Lin 5 velocity in the power ^ as shown 
f, insl. by P, M S. Blackett 4 . That is 

l/t = (a) 

which itolrts ^nod with autflcienl accuracy for ranges from 
] cm down lo somewhat less than 1 mm. 

The equation (2) may also be written as 

« = &*v& r CO 

where P, is Ihe p. tl. through which the particle must full 
to obtain the velocity [f. The constant b has the value 



where in is tlic mass of ihe particle and e its charge. 

Equation (2) holds good as shown by Blackett — 
not only fur n-pariides but also for positive atomic ions 
of hydrogen, argon and "atmospheric air". The correspond¬ 
ing values of it and some other factors of importance for 
Iht: following — all based on the Hlacxrtts measurements 
— arc set up in flip following table A. 


Table A, Various properties of positive particles* 


Faiilde 
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Cl 

Alomic 

weigh! 

m 

|'m | 

Average loss * 
uf energy \ttr 
iiEiil length 
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Rel alive 
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n 
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1.0 

1.0 

1.0 

1.0 

1.0 
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L9 

4.0 

2.& 

3-1 

b5 

“Air" 

1.3-1-10'* 

3.2 

UA 

S3 

1.5 

2.1 

A 

1.31 -Id 1 * 

5.1 
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1 0.3 
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= p. M,S. Rlackktv: Proa Hoy. S«. (A> Vnl. I 0 S* p. S 3 -*», iSS*. 
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The table contains also the average value, of Ihc rela¬ 
tive average loss of energy suffered by the various par¬ 
ticles per cm of Lire track, which loss Blackett takes to 
be proportional to y;. Further Blackett assumes this loss 
to be proportional to tint number of pairs of ions sel free 
per cm, and this number again with approximation pro¬ 
portional to the square of the effective charge of lhe par¬ 
ticle. The hitter lie therefore hikes to be proportion^ to 



column of the table. As the chasigc of !he particles is by 
no means constant over the entire track this assumption 
may not be quite justified hut will nevertheless presumably 
lead 1 q an approximately correct result 

If the average energy nececssary to set free one pair 
of tuns is iv ergs, ami if the eulirc kinetic energy of the 
particle is spent in the formation of ions, then — denoting 
the number of pairs of urns set flee per cm by J — we 
have the following relations: 


whlR = lm [t/*—<r/ — JL0 a ] = mVdU. 

£ 


or 



( 3 ) 


bill according to (2) we have 


riU 2a_ 
JR 3 r*' 


(0 


From lire equation* (2)—(4) we gel 


2ma _ 4 V 6 

3 w L ‘ 3wR 3 RY' 


3 RY' 


n 



where V f is the ionisation-voltage of (lie gas in which the 
particle moves. 
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The measurements carried oul by Bi.ackftt unfnr Inn¬ 
ately do not go down lo sucii sinull velocities ami ranges 
as tliose in which we are direcLJy interested, lint until 
further wc will assume that the law expressed by equation 
(2) is also applicable to velocities from 2’1G 7 to 1th 10 T 
chi sec. l . In order to give an idea of the magnitude of 


R 

mm. 


J I 

■i & 

Q b 


8 S 
3 % 
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1 
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5 

•; 



ItiL* extrapolation l hereby performed ive Is Live in fi[>, 1 
marked by dots the corresponding values of velocity and 
range found by Ui.ackett for H + particles in atmospheric 
air, while the curve shown has the equation 


2. Velocity hi Strong Fields. 

Further we have 




(&) 


From this expression and from equation (2) follows 
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Here A’ is the intensity of the electric held neccessary 
and sufficient to maintain She velocity fj of the par Side, 
assuming llial the particle ail the time lias the charge c r . 

In the following table R is shown among oilier things 
the value of c in equal ion (fi) when Y ir is measured in 
volts for llie particles investigated by Blackett, The 
figures given for nr-particles refer actually to a helium atom 
with one positive charge. 


Table B. Various properties of positive panicles in air. 


Farlfck- 
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1 

a 

a 

r* 

HelnlSvc 

f- 

4 a 

3 
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jj „ g + iflfT 

ff+ 

13.8-HJ* 
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3S.45 

1.0 

13 3 
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((-c«rt {u+ : 

C.S'1C* 1 

4T.i'10 w 

3,3* 10“ 
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KG 
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(Air)* 

3.6-10 r ' 

lli, g. ]H>n 

1.9*10“ 
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4 43 ■ 10 s volt cm" 1 

4+ 

a.210 1 

4,0 -10 1 ' 1 

1.9*10“ 

2G3 

a m 

123 

55»-10*vriUm 1 


£ indicates I he fa c Lor by which is to he multiplied 
in order lo obtain the intensity A r of Lin- electric field 
necessary to maid lain the velocity of the particle in question 
in the gas in question, which la tier in the above table is 
air at ft. T, P, It most, however, be remembered that lor 
this calculation of X it is ussum ed thal lbc charge 
of the //-particle is equal to ~rc over the enUre 
track. 


3, The Mean Value oi the Charge of the Hydrogen Atom. 

If f L Is the average length of those parts of the Irack 
(in Lhe direction of the force) along which tits //-particle 
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has the charge -i -c y L c. is a pro Lon. while I fi is the corres¬ 
ponding average length of track along which the //-par¬ 
ticle is it neutral hydrogen atom — a ltd its charge con¬ 
sequently is xero — then the values found Tor X must 
evidently be multiplied hy the factor 


P = 


4±A = , 

; t ' / t ■ 


<s) 


For the value of ^ there esist a number oT rather 

/p 

contradictory determinations. In the following we will apply 
only those given hy E, RUchardt 1 * Fig. 2 shows R^chardt's 


i 



results with //-rays in ,V.,, For //-particles ih 0„ it seems 
that j 1 is somewhat smaller. Unfortunately none of the 

fak 

measurements deal with such relatively small velocities 
as those ’with which wo have Lu do in tilt case of llie 
Lichtenberg lignres. An extrapolation must therefore he 
very uncertain. But ROceaiu>t's results seem to indicate 


1 E. EUtcuamuI 1 : Arm d- Pity*. [IVK Hd. 71, 3^7—1933. 
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that for //-particles in bn lb H.* and ;V 3 1 has decreased 
in its minimum value at velocities about ] .7 -10 s cm sec," 1 , 
Since uo other information on this poiul is avails tile, we 
will for the present assume that 1 is constant at velocities 

l« 

from 10’ to J0 a cm see. -1 in which we are here interested, 
mid we will put, for //-particles in atmospheric air 


£ - 0-4. (») 

Although this value for 1 is a little higher than the 
one found for .V 2 and still more so in comparison to the 
one determined by RocisAiun- for 0 a , we have selected il 
because in all the cases in which we are particularly inter¬ 
ested Lbc particle will move in an exceedingly strong eke- 
Uic field which will lend to increase the relative velocity 
between the //-particle and Ihe electrons set free by its 
collisions. This increase in relative velocity will decrease 
the probability that an electron is again captured by an 
//■^-particle, ami consequently l x will he greater than il is 
without such a strong hold, compare ROcha nnT fc s work 
dealing with this quest ion. 1 


4. The Value of the Ratio J 1 depends upon the Intensity 
of the Electric Field- 

An esaet beat me nt of this question i£ not possible at 
presenL owing to insufficient knowledge of Ihe ionization 
— and recombination — processes, bid in order to form 
an idea of ihe influence of a strong Held on these pro- 

L E. RCchardt: Zcilrtbh t P hys ltd, lS h |j 1S4- l'l, 1*2$. S. R0~ 
gh ahdVj Ann. d. rby i, (IV) Bd- 73, p. 22&— 

VIlUfiil Sill* Ham., f}-*. Wriil. VII t, I'j, El 
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cesses we will subject the matter to some simple consider¬ 
ations based upon the ideas outlined by IICckauut. 

At first we assume the eleclric held to l>e Kero. The 
particle having the charge -rtf' moves with the velocity 
U$ while (he electrons are assumed to be at rest Wish re¬ 
gard to the question of recombination we may as well 
consider the particle to be at rest and the electrons to 
move with the velocity relatively to the particle. The 
electrons that in a given moment are set free with I lie 
velocity zero -— relative to the particle consequently with 
the velocity and that are located around the particle 

within a sphere having the radius will ail move in 
eliptical orbits around I lac particle provided that satis¬ 
fies the following conditions. 



( 10 ) 


m denoting the mass of the electrons and —e Ihcur change. 
Electrons set free outside this sphere will move in 
hyperbolic orbits and will consequently uof be captured 
by the particle* while alt those set free inside the sphere 
will be captured. 

IT we put e = e* - 4.774- 10“** E.5* EL and g 


ilien 


— 


5,0a- Uf 

~ e/T' 


(HV) 


For 

t4 = l‘10 7 2-I» T 3 - f 0 ? 4-10’ 3 ■ 10 1 cat see -1 

we gel 

Q a - 5.05-10”* 1.2H It) ' 6 5.5-10”* 3JG I0” T 2.(12-10- 1 cm. 

We will nest consider Liie case where a eonslant field 
X (E. S. E.) ads |i;m«llel lo the velocity f/„. Here an estftd 
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treatment is very difficult, we will therefore lake only n 
simple approximation 

Referring lo figure 3, the particle is at a given moment 
located sit P and an electron Ss set free fit A, To be^hi 
with the electron has — in relation to the particle — the 
velocity U a in the positive direction of the X-axls. Jt is 
further acted upon by the electric Held X which tends to 



increase Ehe relative velocity. Wc now assume that the 
electron is continually moving out along 1 tie line A8 which 
is parallel to the X-axis, This is of course not correct, 
sinefi the track will he curved. Bui we arc here not inter¬ 
ested in the shi'ipc of I he track itself hut only whether 

Hie electron will infinitely continue Us movement away 
from the particle, or return to its vicinity. In the latter 
case we consider d to be raptured, in the first cose not. 

If the starting point A were located mi the j^uxis then 

tlie electron would remain there and would only be cap¬ 
tured if at some distance or other its velocity decreases 
to 7cro r If Ibis occurs then llic electron will return to tlie 
particle, in the reverse case it would travel away. The 
conditions arc quite uualogons if ltie electron is bound to 
move along the line AR 
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Af the point. B Ihe velucily U* of Use electron is de¬ 
termined by 

^ "1 t-1 — £ m L'l — “ + ~ + fcjf (a — .X-{|) 

■co ^ J’" ^ ^ I y / \ 

™ w f 5 “ p. + „ t- “ (* —*&> 

* "fl * 

“ se — ” + - I + eX {,U — x fl ). (11) 

\?s r tt x ) 


The velocity Us will be zero lor a? = x r if 


e'f 1 — 1 + *,)+*(*'“ 

\&> f 9 * / 

x 0 ) = 0 

02) 

or when 



*'■-*' h+Kr.-f!,)] 

**-• 

(13) 

Eiud cdivsequcnlly for 



*'-l[ ,i “ + l^-s)] ± VTh + 3 

l f W eJ 

, 4 — X 

\~r <“> 

A necessary condition for the velocity lo 

become zero 


ii! all is that the value of x' as determined by (H) is 
rt'Ltl, Unit is, Wc must have 



In I lie limiting case, to which the i owes l sign of equa¬ 
tion ( 15 ) applies, we have 

a-' = J/ j or X — y-j, (16) 

so that Ibc dcdric force in tins point x is zero, ]f the 
velocity lias not gone quite to zero when the electron lias 
attained this point then the velocity can never he zero. 
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Since # D = r d cos if then the equality in (15) ^ives Itiu 
following equation for the determination of the maximum 
xulue r of r^ for which the electron wit] return to the 
vicinity of the particle: 


/W 


2 

cos y 



cos tf X 


0 


and therefore 


± 1/^41 


(17) 


(16) 


For f = 0 we hsvt 


' _ + 2^ ]/i~\/{ |/? + 4'J'J' V -V 


il 


mid for fp — we have 


1 + 

and for f — ft we have 

r' 


- \ f— 

, 2 y x 

r ■——— = — r - . 

- 1 | A: 

tqj X 


<£ 

X = * 


■ H* + §V.I /, s) + | / 2 + s, \/‘x= 


(19) 


The space within which the elec Lions return and arc 
captured may then with approximation tie reckoned to he 
a sphere having the radius f/ determined hy 

e' = J|r; + 24+4j. (20) 
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The electric field has thus decreased the space within 
which capturing occurs in Hio ralio 




y = - 


(20 


In table C be lew are given values of v calculated tor 
a series of velocities from 1 ■ 10 T lo 1 ■ 10 s cm sec. -1 assum¬ 
ing there is a field intensity X 10 fl E. S, U. — 3'10 B 
Volt era" 1 . 

Table C- Values of y for various velocities 
and for X =» 3-IQ* volts enr^ G.JMO - * cm. 


f'C 

CG 

F h 

2 

r K 

p 

V 

' i'i 

1-10’ 

cm 

5.o&io- fl 

cm 

4.83-10 

cm 

3.53-l.fl-’ 

cm 

2.7D-1U- 7 

ctu 

3.30-1(1-’ 

c.aooaa 

2-19 1 

1.-26 - ID-A 

3.34'10— ’ 

5.71-10 1 

^.3D^I0- 7 

2.70-10"’ 

tl.01 ^ 

3’ ie»T 

IS.G-I0“* 

S.3S-10—> 

S.K-IO-’ 

1.^6 -10- 7 

2.10'30 ’ 

D Ml 

4-i»’ 


1.72-10-- 

1.03-10“’ 

i ■ io— t; 

1.62-10-’ 

6'137 

S-lO’ 

20^-t Li—^ 

1.31 -10—'’ 

1.37*10-’ 

I.M*I0'- T 

1,27-10 — ’ 

D.2G2 

l - ta* 

6h06'IQ~ e 

1.93‘10" 8 

4,43-30“ 8 


4,14-10-" 

D.ofl 


Fur sin a] l velocities, f x must accordingly be many times 
smaller with the strong field than without such a field, 
while f a will presumably be nearly independent of the 
field. This relation will* however, hardly be 50 pronounced 
as appears from the above table, because the density of 
lhe electrons will presumably be the greatest near the par¬ 
ticle, In the table we have reckoned with a uniform den¬ 
sity of released electrons, 

A //+-particle will presumably need less energy in 
order to penetrate die air than a B-utum. Since the strong 
field increases the value of ^ it lends to induce die energy 

'll 
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tin 

necessary to in a in In in a certain velocity for a H- particle 
as compared to the value arrived a I by calculations based 
upon Blackett's investigations where tin held was em¬ 
ployed, 

5. Relation between the Intensity of the [Electric Field 
and the Velocity ol Positive .Part ides. 

According to table B and the formulae (8) and (&) 
Ihc tleld intensity necessary to main la in the velocity 
f/ fl = 2-10 1 cm seer 1 should lie 

X =■ 195000 [ I T J-Jl = 683.000 volts cm' \ (22) 

Considering the influence of Hie slixmg field on Hie 
ability of the //"*■-pari tele to capture electrons it will pre¬ 
sumably be reasonable to reduce the value given for the 
necessary field intensity, and as a rough estimate wc put 

it at 

A F — 300000 volts cm" 1 for f/ 0 — S’ Iti 7 cm sec. -1 - (25) 

Although tliis value is only based upon u rough 
malc il may presumably be of the right order of magnitude. 

0. Collisions between Slow Positive Particles and neutral 

Molecules. 

It may certainly he considered doubtful wliether posi¬ 
tive ions having a velocity loss than that corresponding 
to 20—30 volts are able to ionize common gases at all. 
The ionizing ability of these slow positive urns is at ail 
events extremely small 1 , W. J, Hooper (I c.) h furUicr- 
inore of the opinion that even at velocities corresponding 

1 J, Fii.t,^cK ii li <1 P, JoiiHtH; llcmdh. d. Pliyt. BJ. 23> p. 73ft—73 3 H 
1926. W. J. HoO?kh; Phyi, MtV-(llj vyl. ’27* p. IDS* [9*26, 
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lo 925 volts, positive ions in hydrogen at low pressures 
(0 012 mm) produce very little or no ionization at all, 
while at this velocity the ionization seems lo he guile 
considerable at higher pressures. 

From experiments carried out by W, Aich 1 it appears 
Dial the cross-sectional area of hydrogen molecules,, de¬ 
termined for movements of protons in hydrogen, is very 
nearly the same as the gas-kinetic cross-section a I area 
if the proton is considered to have infinitesimal dimensions. 

Similar relations presumably exist in connection with 
slow protons in oilier gases. 

From investigations with protons having a velocity 
corresponding to about 900 volts j. Dkmp$tbii* draws 
the conclusion I but the effective cross-sectional area of 
hydrogen- and helium-molecules in case of collisions with 
protons of this velocity is very nearly equal to zero,, and 
the protons therefore just as elect roc a — should show 
the Ram sale el- effect if their velocity is about 4 4 itf 1 ' cm sec.~h 
In that case also* no alternations should occur in the 
charge of the proton. 

It will hardly be possible lo take a definite stand-point 
with regard to these questions at the present 1ime. a There 
is at all events hardly any reason tci assume that nitrogen, 
oxygen, carbonic acid, and oilier gases that do not show 
the R-AxSArREi-eflect in connection wilh electrons, should 
do so in connection with protons, and what we have set 
forth si hove in Cliapt IV indicates, in our opinion definitely* 
that this will not be the case. 

1 W. AiCn; Kdbdlf, f. Pfiys. Ed. 0, p, 272—37S, 1922, 

a A. J- Dr>II*sT*h: FrW, Nai. At, 'id Sc. Amci\ vol. II, p. &&2 fio-l, 
I02&; Vijl, 12, p. W— Pti, 1ll. 

? Compare far example! I£- HflertiitiiT in llrnidb, d. Hiyt Itil ll, 
p. 90—106. 1927 md W, Wies; Hundfti. d. Eiperliiumtulphyaik Rd. 1*. 
p. S27, 3927, 
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The conditions are different with the noble gases which 
we have had no opportunity hi investigate in 3 perfectly 
pare state. Here our investigations are not dceisivEp but 
some observations in connection with helium indicate that 
the results found for this gas by Dempster are correct 

7. Resume. 

Even though lbe material of experimental results at 
hand is very incomplete wc are, no doubt on Hie sate 
side when we assume that: 

At velocities which are smaller than that corresponding 
to 20—30 vt)||s s Hie positive ions — including the protons 
— will, only in an extremely small degree have an ioniz¬ 
ing cited on those gases referred to in the investigations 
here discussed, while the molecules of those gases, for 
collisions with positive ions, show nearly the same cross- 
sectional area ns they should have according to the kinetic 
gas-theory. 

At velocities corresponding to more than lhf>0<> volts, 
any kind of positive ions have a strongly Ionizing effect 
in any kind of gsia h 

At velocities corresponding to more than a few hundred 
votls all positive ions — except Ihe protons — will have 
h strongly ionizing effect in any kind of gas. 

At velocities corresponding to more than u few" hundred 
volts the protons will also have a strongly ionizing effect 
in all gases except the noble ones and possibly hydrogen. 
In the noble gases — and possibly in hydrogen — I he 
protons do not cause ionization up to velocities corres¬ 
ponding to about UOfl volts. 
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APPENDIX II 


1« Dispersion ot Positive or Negative Charges. 

We put the velocity i/ of the ions equal to 

(I) 


where E is the electric field intensity and where k may 
be considered In be constant within very wide limits; for 
example for air at N-T. P + from E = 0J to E = 21MHH3 
volts cm. - V Within very wide limits* k is inversely pro¬ 
portions! I to the air pressure p ¥ so that we may write 



to 


where is a constant independent of the air pressure. 

If we arc not taking into account the mutual repulsion 
between the single particles, then the density of these will 

not be varied by their movement 
in an outer electric field. To 
understand this, we may just 
consider a space-dement, the 
outer boundaries of which are a 
thin tube of lines of force re¬ 
presenting the outer field, and 
two cquipoteiiLijI surfaces (1) 
and (2} having the areas f t and 



Hicmcut of apU^t! IhAV- 
ing fftjr lirtiiodni it* :t tube at 
linen uf forvo ns allow h. ;i u lL 
Ihv two equiputeiillAl surfaces 
lufldhg Hit areas /] unci f*. 


(see fig. l). The electric field at these surfaces nre respec¬ 
tively ti t and E a , We then have: 

1 Seft L-B. Luek: M Kin elk Theory of liases^ p. M0 P 1927. 
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t a ; 

T 


£ 


A 


ftE^UEi. (2) 

During I tic Lime tii the volume or the eletiieni of charge 
at the area (1) will, owing to displacement of the charge 
be reduced by f^i\dl = f^kE^dl P and ai Ike area (2) he 
increased by / 2 %df = f«kE*tll P but since according lo equa¬ 
tion (2) f x u i = ibc volume of ibe element of charge 
will remain unaltered. Variations in. 
the volume — and consequently also 
in the density — can therefore be due 
oulv lo the repulsive forces within 
the clement of charge in question, and 
we shall therefore proceed to discuss 
the effect of Hits repulsion. 

The two equi potential surfaces of 
which /, and are sections, are se¬ 
parated by Ihe infinitesimal distance <te, and for the areas 
f x and /.*, circumscribed by the lube of lines of ft>roe N we 
therefore have lliat During Ihe time? dt+ f x covers 

the volume f^dt while ft covers the volume f^dt = f^dt. 
The element of space is con sequent ly increased from 

U ^^dxdi] 


r 


h'l^.y. Ef and £* denotes 
lines Lif ffttee; f\ Mi-d ft 
tquipoicnUal suihLcra, 


ft - dx to l f t ( dx 4- ' d x dt I 


The relative increase in volume Es consequently 


dV 

V 



(a) 


where V is the volume of Ihc space-element* 

If the electric density at the point in quest ion is q r 
then we have 

— y-""- 1 w A —“ ±nqtt. (4) 

dx d.V 

Wc consequently get 
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V'l - © 

or 

(it) 

where y = V is the total charge of llie space-element \\ 
Shire Vtlq-\-qdV = 0 lh?n (I ) may be written 

-§- 4 ****. (HI) 

From this equation we see that if Ihe density was ori¬ 
ginally constant, tj = f/ fl , llien ihe density will always have 
I Lie same value all over but this value itself wilt decrease 
at Ihe rate 

— - 4nkL (IV) 

<t ‘h 

Por an inGnitely long cylinder* no movement occurs 
in the direction ot L the axis of the cylinder and conse¬ 
quently in (II) we can replace V by Ibc cross-sectional 
area A of the cylinder, if at the same time instead of Q 
we insert the quantity of charge per cm IcugEli of the cy¬ 
linder Q 1 . 

- - 4**C?i. ar> 

If we pmt A = ttR~ I hen equation (IP) will he 

K^~2*Q, on 

or W 2 — ™ ikQxU where /?*, is the radius for / — 0. 

If mn (fig. 3) h a plane surface on which the charge 
q is distributed, and if the ordinates In the curve <ibzd 
arc equal to Ihe corresponding values of q, (lien the elec¬ 
tric. strength acting out along the surface will be smaller 
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al the puinl if than at Ihe puinl c al 'whidi latter pomi 
lb£ chargfl-cuive is assumed Lo have a point of ijifleclion. 
[f we draw a curve d'c symmetrical lo cd with regard to 
c f c then the outwardly directed fleid in r will originate 


/?? 


jj 




>/7 


<t c 

Fig. a. Till 1 apmsdJiiH ont nf n charge *£ ft plane iiirfiflft mia. 

from the shaded part of the front of the charge. The elec¬ 
tric strength will therefore have very nearly its highest 
value at the point of inlkction c*. The charge nl c will 
consequently move outward with greater velocity than will 
the charge outside this paint. The steepness of the 
outermost front will consequently gradually in¬ 
crease as the charge is spread tug mil. 

Near the centre of a large, plane charge —- sec fig, 1 
— we shall have 


D—!)(, " i rr ^9|f. 


(V) 


"fT!--- 

* <? 




__- — 


At i lie edge, ttic charge will disperse with a somewhat 
smaller velocity, so that after a while its outer boundary 
will have Ihc form shown by 
the dotted line, and then it 
will gradually approach a 
spherical form. 

In order to form an idea 
of Ihe tendency of an origin, 
ally flat front of an electric charge to assume a steeper 
form we will treat a couple of geometrically simple cases 
where Hie calculations oiler no difficulty. The lirst One is 
a spherically distributed charge in which the density q 


\ 


Fig 4- Tfre spreading mil s>r a 
plane electric di-argc. 
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depends only on the time and on the radius r from a 
fixed centre. In the second case a charge having cy¬ 
lindrical form — tf depends only on the distance r from 
the straight line representing the axis of the cylinder. 

According to ( J f [j the charge ’density q at a distance r 
decreases, during the lime iff from q to (j™4 ■.iktf'dt while 
Hie charge-liensity ^17 + ■ tfrj at a distance r-rdr during 

the same lime interval decreases to (q — dq) — 4 n +d<?) 4J dL 
The difference Jq between llie charge-densities, (which 
originally was — dq), is after the time dt. 

■d% _ 4 > _ dq (1 — 8,1 kqdty, (5) 

in case of the spherical charge we have according to ( 1 ) 
_i-.Pr 


I** 


(«) 


where Of is the total charge within tint sphere of radius r. 

During the lime d( the distance Jrq _ ^ — </r between 
the lwo charge-particles will change to 

^f-rtO - dr + -J■ dt - dr (l +2 * . rf jJ. (7) 

From (5) and (7) we get 

(21. * = ® 

In Hit; preceding tlie products (k*Q r ) and (A--q) are 
Always positive (compare equation (1)), and from equation 
(ft) it therefore appears that the steepness of the front 
vviSI remain unaltered for 
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where c/^ is I3ifi iu^d density of the charge within the 
sphere of radius r_ 

From (fi) and (J>) appears Liicil the steep ness of the 

2 *) 

charge-curve increases for q < . ’ q 0 and decreases for q > _ ■ q^. 

ll HT 

Fur thr uylimlriciil churge distribution we gel, ill a 
corresponding manner. 




( 10 ) 


so ill id Ik steepness of the charge-curve in ere uses when 


Orr q< 


Qr 


OO 


whiEe in the Opposite case it decreases. 

These calculations con linn Llie fact that the moving 
front of an electric charge will have a tendency to increase 
in steepness. 

We shall further give some examples where the results 
from the foregoing may he? applied. 


Examples: 

<1) A homogeneous sphere has a radius R and the 
lolal charge (J, We have 


and 



Q 

R £ 



4 7ikQ t 


02) 


which agrees with equation (II). 

(2) For a homogeneous circular infinitely Jong cylinder 
having Ihe radius R and the charge Q t per cm of length 
we have 
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<0* ,2Qi 

dl ff 


ami 


dF ^ rfOrtf®} = 
tit dt 


03) 


2* Dispersion of Positive and Negative Charges. 

If there, are ions of both signs present, and if the 
charge-densities are respectively y and q_ Ihen the re- 
sultant density will be q — q+ — q_- 

lu the preceding, we have assumed that only ions of 
the one sign were present bill Ihe renulls found are of 
course also valid with approximation in the case when 
ions of both signs arc present provided that those of live 
one sign are extremely few compared lo those of the op 
posile sign. 

Finally, if q m _ and cjr_ have such great values Ihal the 
ionised area may be considered to have inliniteLv good 
conductivity, then the surplus ol' charge Q will collect on 
the surface of the area, and a further extension of I he 
area can I ben be determined by means of simple electro¬ 
static consideration??, 

A sphere or a cylinder of such a conductivity will thus 
expand Lu Accordance with the formulae (6) and (6) a hove. 

Also in this case* the outer boundary of the charge will 
have a tendency to become sharp, since stray ions found 
outside the charge, but being of the same sign as this, 
will move in ore slowly than the surface of the charge. 


(C) Jeff Behary 2019 


128 






On the Lighten berg Fi^um. Ell. 


12ft 


APPENDIX III 

1* The Shape of the Positive ami Negative Spreaders 
at the Meeting point. 

There ib si ill a single phenomenon appearing quite 
peculiar at first sight — which we will just I ouch upon, 
although it does not directly belong to Lhe regular Lick- 
Lenbetg figures the theory of which has been our sole 
object in the preceding. Our purpose is to prevent I ha I 
some readers should find the phenomenon in question 
to be contradictory to the above evolved theory of lhe 
formation of the positive Lichlenberg figures. 

1 C iti the arrangement outlined in fig. 23, lhe coudb 
lions arc so selected that the positive and the negative 
spreaders only just reach each ullier, very peculiar fea¬ 
tures art of Leu observed al lhe place where the I wo figures 
inccE- An example is shown in L. F. h fig. and enlarged 
reproductions of others are shown on plate 24. Of Ihese 
latlCT, we wall first discuss tins upper meeting point in 
part El. 

From the end of the positive spreader, a strongly lu¬ 
minous thread projects over to Ike edge of lhe negative 
figure* where it ends in a strongly luminous spot al Lhe 
outer end of a negative spreader. This luminous thread 
has the same characteristics as the subsequent negative 
discharges in — or along positive spreaders. (See for 
example plates 12 VIII, 18 1 and 20 Jh A closer inspee- 

V iiirjiik. fccLii. i5nlJi.fr* Vfll H, y. 
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tion of (be examples reproduced in plate 24 shows llml 
those negative spreaders which have come into contact 
with tile positive ones are more luminous than those thsit 
have no connection. There can be no doubt that in the 
cases considered negative electricity Hows over to the end 
of the positive spreaders. -So far the phenomenon is clear 
enough. 

A number of peculiar features may. however, be ob¬ 
served on this link between the positive and the negative 



F'j#. 1. 


spreaders. All of the four junctions on (date 24 show such a 
strongly luminous spot at the end of the respective nega- 
live spreaders, hut in all of the four eases the luminosity 
is comparatively faint in the immediate vicinity of the 
spot and this h so on both the positive and the negative 
side. Something similar is apparent on the other figures 
shown in plate 24 + 

In order lo explain the faintness in luminosity on the 
positive side of the spot we may, by referring to Fig. l h 
propose the following. The regular negative figure da has 
just reached the point a at tha same moment when the 
regular positive Figure has reached the point e, and would 
normally have slopped here but for the negative figure 
which exerts an attraction on it. Under this influence, the 
positive spreader proceeds la b\ The electric field extending 
from the negative charge is hero still stronger than at e 
and the positive spreader will proceed JnrUier, but the 
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field lias here a slightly different direction because the in¬ 
duced positive charge tfW on Ibe mstal plate /i at a' pro¬ 
jects a little beyond the edge ri J of the negative discharge. 
This positive charge at a r changes the direction of the 
electric field at the tip of the positive spreader from the 
usual downward to a somewhat upward direction at the 
point Ik A little further forward near the point a Ihc elec¬ 
tric field from the negative spreaders will |iredominate and 
the positive spreader will "‘strike down" in die cud-point 
ft of the negative spreader. 

In the case where the positive and negative figures are 
placed nearer together, so that near the meeting line both 
of the figures are still moving on at a considerable veto- 
city, the positive spreaders will be held down against the 
photographic plate all the way until where they join with 
the negative ones. Examples of this are shown plate 24 I. 
The positive spreaders axe in thff case of no greater Jil-i 
in in os My than usual although the corresponding negative 
spreaders show Thai a liow of negative electricity has taken 
place in the direction of the positive electrode, but this 
circumstance is i|uUe analogous to wind is mentioned in 
chap. Ill 4 (a) (see also fig* 20). 

This terminates our discussion of Line rekit if] ns shown 
by positive figures where I hey join with negative ones. 


2„ Distribution of the Photographic Intensity al the 
Meeting Point. 

In this connection also we observe certain peculiarities, 
an for ins Lance the formation of luminous wings, stretch¬ 
ing oal from I he point of junction. A satisfactory and 
thorough explanation of this light distribution can hardly 
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he given al present, although the main features may be 
explained with on l difficulty. 

The luminous effect is in the main due to three differ¬ 
ent causes. It is partly due t a the comparatively strong 
ligbl emitted from the luminous thread abb'c (fig* l) and 
especially from the p:»rt abb f which is raised a little above 
the photographic film; and partly to the light emitted by 
the recombination of (lie positive and negative ions which 
are present immediately at Ihc surface of Hi* 3 film. The 
most active the Lor here is presumably the recombination 
of electrons with positive Urns, while the recombination 
between positive and negative atomic or molecular ions 
scoUlis lo occur without the emission of any great amount 
of actinic light. 

We shall nest discuss some particulars concerning the 
distribution of the light. In those cases where the positive 
and negative spreaders just get into contact with each 
other, a Wrongly luminous junction-point rs visible in Ihe 
oulcr faint part of Hie negative spreader; sec for example 
the upper point of junction in part Jl and the two middle 
ones in port Ell plate £1. This feature as less pronounced 
in I lie cases where the positive and negative electrodes are 
placed nearer to each other; see for example Ihe lower 
points of junction iu 11 and III anil all of Ihe points of 
junction in IV plate 24, 

In Hie first mentioned cases the formation of the nega¬ 
tive figure is completed before the positive figure reaches 
over lo it. The junction will then occur at the edge of that 
urea outside the strongly luminous negative figure Co which 
the charge bus further moved after the photographic figure 
was in reality completed, and at a moment when the elec¬ 
trons have already Combined with usygem, water- or other 
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molecules to form molecular ions. In ihh case the point 
of junction will b« located outside the strongly luminous 
part of the negative spreaders* 

If, on the contrary p the electrodes are placed so near 
each other that the positive spreaders reach the negative 
ones before the forma I ion of 
the latter is completed, then 
the point of junction will h«* lo¬ 
cated in that part of the nega- 
live figure where ionization by 
collision occurs and where light 
is consequently produced. 

At the moment the positive 
spreader has joined with I he 
negative one at a * electrons will 
start out along the positively 
charged spreader where they will 
cause ionization hy collision, 
which is followed hy reeoiubi- 
nafvtms which will produce the 
strongly Luminous tracks visible in the figures, while the 
charge of these IrEieks will simultaneously change from 
positive lo negative. 

The charge- and the fLeld-distribnlion thus obtained 
are outlined in fig, 2. The line trad marks Ike boundary 
of the negative cl Large nt The moment when Ihe po si live 
spreader readies the point «* The track ah will then, as 
mcnlionedp rapidly become negatively charged* whereupon 
we shall have lire field-distribution shown. 

We may with approximation assume the field from 
lhe negative figure to be produced hy a charged line rad 
having the charge density —since I In- influence of 



Y \g 2- Oincge- nnd fkJd-dtG- 
IrtbuttOn after the jdiniu^ nl 

ii jicksltlvv spreader fat with u 
negative jpreatiej 1 ii\i. 
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that part of the charge which is located to thy Left of cad 
is mainly compensated by the influence of the induced 
positive charge on the plate B below (see fig, I), We will 
further assume the charge density along ah to be equal 
to jii ( . ['or the sake of simplicity we will further assume 
that the charge along ha projects to the left from a as in¬ 
dicated by the dotted line ao'. 

Under these assumptions the lines of force wills lake 
the form of hyperbolae with the as3s ah, ac and ad while 
the asymptotes af and ae with ab form I lie angle <p de¬ 
termined hy 



The negative charge at great distances front a will 
move on with practically unaltered velocity, while its 
spreading- out will be completely slopped at a. The boun¬ 
dary line of the negative charge will consequently acquire 
a bend at u and after a white it will follow the dotted 
line c'ad'. If this line is reached by the negative charge 
at the moment when the lighl from the luminous irach 
abb' (fig. 1) in releasing it considerable number of electrons 
by photoelectric effect, I hen a strong ionization by col Lb 
shon will occur along I fie line c r aff since here, according 
to appendix 2, the eh a rge-d entity changes quite suddenly 
and therefore a strong field will exist. The subsequent re- 
com bin tit ion will then produce the luminous H wings" f 
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Introduction, 

I n Chapter IV of Lich ten berg Figures Fart I 1 wc 
have described a iiicLbod for the measurement of the 
spreading-velocity of the positive and negative Lichtenberg 
figures, and the method was there used in determining 
the mean values of Ihcsc velocities hi the neighhnurhood 
nf the electrodes. In Chapter VI1 iL was, furthermore, 
pointed out how a similar method may he used tor the 
measurement of lime-lag in clcelrie sparks. 

Since then we Inive carried out a ralher lengthy in¬ 
vestigation on this question, viz, time-lag in electric sparks, 
the results of which will be published elsewhere, in the 
course of this investigation it was found desirable to in¬ 
vestigate how the spreadiiig-velocity varies from the elec¬ 
trode, where the velocity is greatest, to the final bound¬ 
ary of Ihe figure, where it is zero. It was also found 
necessary to make a closer study of the theory of these 
measurements nnd especially to investigate the possible 
errors introduced by sloping wave fronts. The results of 
our investigation of ihese two questions are presented in 
live present paper. 

The main problem to he solved may be stated os fol¬ 
lows: A Lichlciibcrg figure starts at a certain moment from 

1 P. O. PEbLltelifi: Ou tin. 1 Lktiteubtrjj Figures Pari 1. Vidriiak. Sctsk. 
Math.-fyaiskc Mcrtd. !. 11. Copenhagen It)I El. In Ihf follnwiij^ rejfriTiril lc.i 
as U R I. 

l* 
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fin electrode and / seconds later its outer boundary Inis 
reached to a distance of r cm from Hie electrode. The 
described spare r will then depend upon Ihe lime /* say 

r = m. (I) 

The function F depends upon the amplitude of the 
impulse, the nature and density of Hie gas P the thickness 
of llie photographic plate {P in Fig. l) a and possibly other 
conditions. The problem is lo determine (he function F. 

This fund ion being known, l be velocity is given by 

IW. (11) 

anti the time-interval t corresponding Lo a known space r 
may be found by solving (I) with regard to t We will 
write this solution in Hie form 

( = /(r). (Ill) 

On Ihe other hand if ((1) or (I'll) are known wtr may 
therefrom deduct the relation (1), 

The final range R of the figure will he given by 

« = F(«). (IV) 

We have determined the relation (1) in two different 

ways: 

a) By measurements of corresponding values of t and r 
by means of the method given in L + F + L and briefly 
described in section 1. tielow- 

b) By deducing [he relation (II) mathematically from Ihe 
shape of the separating line between tw r o figures origin¬ 
ating from straight electrodes. The details of this method 
are given in section 2. below. 

In section 3. it is proved that the results obtained by 
means of a) and b) agree with each other. 
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Section 4. treats of the inOucmc^ of sloping wave fronts, 
section ft. discusses some details with regard to the shape, 
of the separating line, and section 6. cotilains some con¬ 
cluding remarks. 


I. The Method used for the Measurement of 

¥ 

Corresponding Values of the Time t and Space r 
In Relation (I). 

The method used for these measurements is indicated 
in Fig. 1. £ is a small influence machine, connected to the 



Fig- 1, Dlapram of Circuit iisciS Frtr the t>f Corresponding 

Values of l and r in Formula (I), 

condenser C through two large resistances R t und /ij, f-inst 
two slate pencil,?* G IS the primary spark gap, A x anti A% 
two electrodes* the shape and relative position of which 
are shown in Fig. 2, A x and are placed on the sensitive 
film of a photographic ]slate F, resting cm a metal plate 
fi connected Lo earth. A wire f i a connects the primary 
spark gap with the point cf of the loop c d a i> h c con¬ 
necting A t and A %f and Ibe length of the wire abhc is 
meters longer than iid t\ One terminal of the condenser 
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V is connected directly io earth h the wire system and the 
electrodes A t and A 2 through the I urge resistance Ii. 

In oi'iicr !o mate a mea.surement the handle of the 
influence machine is slowly turned until a spark passes 
the spark gup G . An electric impulse or wave will then 



Fig- 2- Shape and Relative ] h n.-;itLi>u y£ She Liuliti: Eibcrg 
Electrode Ai 3u A*± in iMg, i L 


travel ossl along the wire fia T and at lire point ci this im¬ 
pulse is partly reflected and partly transmit led into the 
wires ah and ad. The reflected wave is travelling back 
along Ihc wire a i ft and (he Iwo transmitted waves travel 
respectively along the wires a h h c and a d e. It' Ihc im¬ 
pulse impedances of the three wires meeting in the point a 
are equal, the amplitude of the reflected impulse will he 
~-J-Voh while l lud of the transmitted impulses will be 
the amplitude of llie incident impulse being denoted by V 0 . 

Of the two transmitted impulses that one travelling 
along the wire ade will reach Ihe electrode A 1 seconds 
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before llie impulse travelling along a b h c readies the 
electrode A 2h where 


v 3xlU* H 


(a) 


the wire n J the being L 0 meters longer lhan a de + It is 
supposed that the impulses travel with a velocity v equal 
to that of light. In readily the velocity will be a link 
smaller, and 4 determined by means of (a) therefore comes 
out loo small; but if the wires are not too close to oilier 
conductors this error will only he relatively unimportant. 

The Lichlcrthcrg figure originating from A % will there- 
fore start 4 seconds before a corresponding figure starts 
from A 2 r The first figure lias therefore spread over a space a 
(sec Figr 2} before a figure starts from A a , The two figures 
will meet along a line P^n 3i the separating ]inc P of which 
it is proved later on. Hint that pari which is situated be¬ 
tween the straight edges of the electrodes A t and A* gener¬ 
ally is also very nearly a straight line. This straight part 
of the separating tine starts from the point n a on the edge 
ofA a , and the distance from to the edge of Aj is equal to 
the distance a travelled by the figure from Ai in 4 seconds. 
In this way corresponding values of the two variables in 
formula ft) are determined. 


2. Impulses with Extremely Steep Fronl p Shape and 
Position oi Separating Line* 

Wc shall now consider how the position and shape of 
the separating line depends upon I he function U in formula 
( 11 ). In order lo simplify our consideration we suppose, 
for the present, that Elic fronts of the impulses arriving nl 
the electrodes Ai and A a are extremely sleep. We may then 



E 
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indicate IIik velocities of flic figures spreading from 1 1 
and .4* by meant of the curves U t (t) and U 2 (t} shown 
in 3-'ig. 3, f r The velocity U L starts at rhe lime t — 0 



tdg- 3- Velocity Curves E r | sinrt U* for spreading from 

rapcclivuiy -4i and ,4|, the Figure from Ax starting k i scconsis ha- 
fore Him from 4 2r 

Part ts : PotiLLoii of the Electrode*; A\ itud A* and of the SLrrugtit 
Part HQ of the Sopa mil rig Line. 

with the initial velocity U Wr and (7 a al the lime t = t 0 with 
I he velocity (7 M * 

AI the moment the figure starts from 4 a (he outer 
boundary of the figure from A 1 will he at a distance a 
from the edge of A lr where 

e" 

a = \L\di. (i) 

The separating line starts Fit the point // on the edge of 
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A £ just reached by the figure from A 1 at the moment Ihc 
figure from A 2 starts (see Fig. 3* li). The disbincfc of // 
from the edge of A x is therefore equal to a. 

Later on it will bo proved that that part HG of 
the separating line which is lying between the 
straight edges of A x and .4- is also a straight line 
for all values of the time interval V 

We shall now consider the mathematical consequences 
of Ibis straightness of the separating line with regard to 
the possible forms of the velocity function U. 

Let dc be an clement of Ihe straight separating line 
(see Fig. 3, 11) s we have then with the symbols used in 
the figure: 

tfcr — dc - sin <p lt and da — dc ■ sin i }2 - 
At the same time wo have 

rfx ^ L\ * di . anil dy — U 2 r dt ■ 

di being the time il hikes to form the dement dc of the 

separating line while L\ and U* are the instantaneous 
values of Lhc two velocities at the moment t 
We have accordingly 

dij sin *p 2 f : e _ 

dx sin f/i l'i 

were A' is a constant. 

Equation (2) may be written 

U.(f) = klUti)- 

It instead of the lime interval f 0 we choose f^+dl, the 
separating line will also lie straight, but the corresponding 
constant k will have a different value k f dependent upon 
dt but independent id A We may I here fore write 
k* — k (1 + ra dij , 
were <t is n constant. 


m 
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or 


instead of (3) we gel 

UiU—dt) = k'Ujttl 

From (3) dnd (4) it is easily deduced that 
_ _ —«-«/, 

t/,(0 = tv-r 01 = f;„ • «-* -'«>, 


(4) 


(*">i) 


and therefore 

r/,(f) v m ^ ai . (s») 

the value of I he tsonstnnt A- hdug 

jt» ^ e “V <r/) 

U w 

When the separating line is straight, the velo¬ 
city functions must necessarily he those given in 
(5j) and (5^) in which 1%, U m . an cl « a re constants. 
And vice versa with ibese velocity functions the part of 
the separating line under consideration will always he 
straight. 

Ft follows from equation (fl s ) Shat 


r , ^((} = C r £7*- cl/ - — - U K ■ {1 

J a ft 


ami the range 

or 


Mi = — f r iu - 
« 

('io = if 


r h 


m 

m 

(r) 


Equations (<J) and (l>i) may therefore be written: 


r = F(0 = (&) 

and 

V 1 = a{Mj—r) = f/„— «r- (Vh 

The velocity decreases linearly with increas¬ 
ing distance from the edge of the electrode- 

We shall next determine how the angle between 
the separating line and lit & electrode depends upon the 
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ratio of lh<? velocities and on the angle = *pi \ beLween 
A] Hull Aj. 

We Kvideully ha^e {see Fig- 3. II); 


sin !>, _ f 
sin n ” I'ltO 
V. 


V 


Ik 


R 


_J£ , <t'h =, _ 

V» I T io J»1—fl 


fh 

Ri — a 


, m 


t-JG**±s- L*2fW?t-r 
if 


where c — r . 2 ^ is the. ratio between the velocities just at 

E4o 

the edges of the electrodes, and a is Ike distance travelled 
in f fl seconds by the figure originating 
from Ai « 

Supposing the angles g?i and 
are so small that in formula (10), 

Without any sex ions error, we may 

substitute f i and for respectively 
sin *pi and sin tills formula h then 
reduced to 

a— 0—r>Ki 

= p; r)Ji! _ ft - < 10 «> 

The angle is tlien given by 

9 s * — i (j'ft 4- (I t) 

If LT lB = (c=1), equation <10j) 

reduces to 

-_• O^l) 



i-J 

Pj 

\ 




| 

1 




1 

1 

rt 



f! 

/ 

/ 

t - 

V / 

JC 

f 

i 



j 

j 

/ _ 


i 


■V7I 


a-* 


Fig. I Negative Figure*, 
L ts 1 mnt: 

s 

Pr^sELj-e /) — Mfl aim Hg, 
ft i — l£L5 mm; 
p = o.2:ix io«. 


In the following the formulae (11) 
anti (10 ( ) or (10 2 ) arc used for Lite calculation of the 
angle between the separating line and A ft . 


3, Experimental Proof by Means ot the Method described 
in Sec*. I of the Velocity Functions deduced in Sect- 2, 

In Pigs. 4- B the points indicated hy small circles 
represent corresponding values of a and determined by 
the method described in sect. I F while the curves marked 
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A reprcscnl Ike theoretical relationship Ijcilwe'en « end f 0 
according to equation (8), viz.: 

n = RiO—e-* 1 *). 

The value of fij is measured directly on the photo¬ 
graphic plate, while for a we have chosen such a value 

that Lhe experi- 
A et*^7-e"*V. mental points fall 

as closely ns pos¬ 
sible to the curve A. 

Taking into ac¬ 
count that there is 
only one arbitrary 
constant, namely a> 
the value of which 
can he chosen so as 
to accommodate lhe 
theoretical anti the 
experimental values 
as much ns possible, 
we may say that the 
results obtained by 

FJfi.fi. iwi™ Figures; £ = 1 .uu. ; the two methods 
p = lie mm. Hg. H , !<i — 5ft mm\ 

it — omx ltft agree very well with 

each other. 

In Figs, 4 t5 the straight lines B represent the spread- 
ing-velocity of the figures at different distances from the 
electrodes according En formula (9). The equation of those 
lines is therefore 

Ui-a Vh-a) - Uto—*a. (9^) 

The broken lines C represent the tangents lo the A- 
Curves at the origin. 


frtc'st*, | L*j mm*. RpSSmm. 

I p * / 5 € mm Mg. * m o.e?21k$*ja* 
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Fig. 6. Pm I live Ft gum. ;* = 3, 5 qim: p™ 4GQ mui Hi —Wnuttj 

tt = 0.179 X 10 s . 

Ill Fig. 7 the curve D represent I he velocity function 
corresponding to I he A -curve in Fig. ft. 

The outermost parts of the velocity lines B in figs. 1—0 
and I) in Fig. 7 are shown in broken lines itm I are only 
Iij- he considered as theoretical extrapolalions. IL is hardly 
probable that the velocity goes down quite to zero, but the 
reduction in the range caused hereby is probably small. 

Besides the experiments, of which the results arc given 
in Fig. 4- b t we have made a number of other Investiga¬ 
tions aiming at 4lie determination of the dependence of a 
upon spark length, gas pressure etc* 

The re&iitts of I hose investigations are shown in Figs. 8 
and 9 for positive and negative figures respectively* The 
values of rf seem in both cases to be rather independent 
of the spark length but to increase linearly with increasing 
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pressure oT the gas Mini much more rapidly for posilive 
I ban lor negative figures. In both eases the value of ic 
seems to converge towards a delimit 1 value about 0.07n 
x ID* for positive and 0*15 X in 9 for negative figures — 
when p 0. 


(A» T &- + tt-i/,*-**. 



Fig, 7, Thcurclicu] Vttt>rilY Curve cgrrespDDding to 
Cnrvia A in Fig. h, 

In the upper parts of Figs. S and 9 are also shown the 
corresponding values of the range M and Ihe initial velocity 
l> In most case? Ihe ratio between gas pressure and spark 
length (both in mms.) has been equal lo IDO. Where this 
is not the case a number nt the- experimental point gives 
the value of that ratio* The curves marked R and U a give 
for (lie said ratio equal to 100 — ail approximate repre- 
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Sttnlation of (he range mid the velocity as depending upon 
the pressure of the gas. 

According to Ihe evidence given on Lhe preceding pages 
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Fa^. S. Hosiiira Flgnrei. The v-tilmca 
of Use Coefficient « p the Range 
the hdlhd Vckcity V r L as rff- 
irendcni upon ihe Pressure ;* and 
3 park Length L. 


Faj;. y. Negative Figures. 

(la the ]i>wtr parti ot Tig*. $ 
ftisrf & tt™ Ordinates in re ^10 _1J 
and not tr x 3 b -H sih mdirnted iu 
Ibe F]gures,i 


there can lie hid little doubt that our solution represented 
by the equations (■%). (,8) and (9)— of the problem treated 
of is substantially correct 

In what follows we shall treat of some possible sources 
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nf rrrors and their elimination, investigate in some detail 
the general shape of the separating line and Inst hut not 
least Turn a sh so hi e ex p cri m en I a I e- vi de nee o f t h i\ stra i gh hi ess 
of Hie oflen inenlioned part of this line. 

Before dosing this section ii is necessary, however, 
to innke a single remark. The spreading-velocity of the 
Tjichfcnbcrg figures* with which we arc dealing here, me 
by no means the same as the velocities, by which the 
"'sliding sparks” (fileilfLiiikeii) studied by M. ToermER 1 
extend Uiemsclvesn It win be shown elsewhere that the 
two phenomena e n Inch ten berg figures and sliding sparks* 
differ very much from each other. Tokpler found by 
making use of the velocity of sound waves-—that the 
velocity of a slid mg spark is practically constant almost 
to I lie end of the spark, and there is hardly any reason 
to doubt the correctness hereof. 

4. The Influence of Sloping Wave Fronts on the Shape 
of the Separating Line. 

We have until now supposed that the wave fronts of 
the impulses were extremely sleep in which case the initial 
velocity sit the edge of the electrodes is also the maximum 
velocity. Generally, however* the wave fronts are more or 
less sloping, increasing gradually from zero to the maximum 
amplitude of the Impulse. The velocity wilJ then also in¬ 
crease gradually up to Ms maximum value U# (see Fig. 10 
Part HI), The duration of the sloping front is in Fig. ID 
Par! II—IV taken Eo be equal to x 0 . The amplitude of the 
impulse is taken as constant for all values of t greater 
than Fa (see Fig, 10 Pail TI) and Tor the same values of / 
the velocity is supposed to decrease exponentially with t 
1 M. TO£fj_ 1 £h: Ann. J. Phys. (4) 21, p. I£f3—322, 1900. 


(C) Jeff Behary 2019 


16 


On the Llehtenbtrg Figures^ 11 


17 


We now extend this exponential velocity curve backwards 
to llic point cfj. which is chosen in such a way that lhe 
two shaded areas, b l and b^d^ are equal* The velocity 
corresponding to the point point d t is denoted hy £/ a and 








ai cm 


sec. 

£ 


E ,_ fg_ 10* The straa;i[lifc Lint in Prut K represents a Linear Hclationnhip hc- 
tWHll this Velocity at rhe Fftgc of the Electrode and the Volta go of same. 

In Port 11 the Line ubef rcpn*£tul4 the Front of uL Impulse, The 
curve thhcifi in Faxu Hi represents the Correspond!r>g Velocities, 

The curve (M B fa Part IV nepffcAciils the Distance travelled by Ihe 
Outer boundary or the Figure in die Time t 


\folts. 


we call Ehe curve tfjCj/i the equivalent velocity curve, 

the equation of which is 

V = L'o-e - "* 1-0 [</ - 0 wLftu / < t\. (b) 

The distance a which l he outer bound ary has reached 

in the time t is given by 

ci — \ 1 U ■ dt p (c) 

% 

VldtfislL. Sdik. M ■lli.-fjiL-ikc 1 lleddj CV, 7. 
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and for all values of greater Ilian we may in this 
formula substitute the equivalent velocity £T fnr the actual 
velocity U. 

In Fig, 11 we have shown two identical velocity t urves 
U i and f4 with a time interval of seconds and the 
corresponding distances j-j and r a travelled by the figures 
from d T and /1 2 . It will presently he shown that what is 
measured on the photographic plate is the time interval 



Rg. 13. Two itk-at it'ul Velocity Curves f. r n and wllli it Tmm Interval 
uf Ci Jiiifl the Cqtjt« pend lug Distance: Curve* r s nnd r*. 


between the sleep fronts of the equivalent velocity corves* 
What really is desired is to know the interval between 
the fronts of I he two corresponding electrical impulses. 
In sto far as the two ini pulses are identical in shape Hie 
lime interval between the impulses will be exactly equal 
to the interval between I he sleep fronts of the equival¬ 
ent velocity curves. If the two impulses have differently 
shaped fronts it is perhaps a little doubtful how lo 
define the lime interval between She ill. In this ease the 
most natural way to define this lime interval will pre¬ 
sumably he the following: The front of the voltage 
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impulse 0 be f (see Fig. 10 Fart II) Is transformed to the 
4i eq u i va I en l 1 p vol 1 age rur\ e \v i Ll i ve r l \ ca I front, e b r/ c /' s where 
the position of the vertical front erf is chosen in such a 
way that the I wo areas oeh and bde arc equal. The time 
interval between the two voltage impulses is then taken 
as the interval between the vertical fronts of the two 
equivalent voltage impulses. If, as indicated in Fig. 10 
Part h the velocity (■ is proportional to the voltage IV the 
Lime interval between the vertical fronts of the equivalent 
velocity curves is very nearly equal to the time interval 
between the vertical fronts of the equivalent voltage im¬ 
pulses. Even in the cases where there is no proportionality 
between V and V the two time intervals will very nearly 
he equal. We may* therefore, without serious errors take 
the time interval between two voltage impulses as the lime 
interval between the vertical fronts of the equivalent velo¬ 
city curves, and this last interval is, as will be shown 
shortly, equal to the measured on the photographic 
plate. In all cases where the wave fronts oT the two im¬ 
pulses are identical in form the error is zero. 

In order to illustrate the in 11 ue nee of sloping wave 
fronts we have in Fig. 12 shown ihr separating line which 
would result from the lwo velocity curves shown in Fig. 11 
and with a time interval of f h — 5. If the wave fronts 
were vertical the straight part ed of the separating line 
would he continued fo the point e at the edge of A 2 , 
The sloping of the wave fronts causes I he part dc of the 
separating line to bend down to Ihe position db±> The 
distance of the point from the edge of Aj is equal to 
the distance h travelled by the figure from A x at the 
moment when the figure from A* just logins to staid (see 
Fig. 11). The separating line again starts from the edge of Ag 

l* 
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at llic point where llie distance from A s again is equal 
to is. Prom ihe last point the separating line goes in a 
bent curve to the point 

it is very easy by means of the and rj-curves of 
Pig, 11 to draw the separating line in Pig. 12 and corre¬ 
sponding distances are marked in liie same way in these 


Fiji. 12. Two Separating Linen corresponding lo the Sloping Wxv? Kmints 
of Fig. 11. One for f M = S fltiown wltli a Heavy Line, \hv other, ourre- 
Apnnritn^ lo l u — SO, Iji a broken Line. The Jlnal Ratipfc fi Ja llio aimc 

ill both Kig.ii ran. 

two figures. I lei ween the points d and & the separating 
line according to section 2., is a straight line, and h if 
extended beyond d r this straight line Cuts the edge of 
j| t hi n point e. 11 is easily seen from Pig. 11 that the 
distance a of this point c from the edge of A t is equal to 
the distance travelled by the figure from Aj at the moment. 
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the figure wuLiJd start from A 2 iF the velocity curve was 
the equivalent one with vertical Front, The distance a is 
therefore equal to the distance travelled in the time f 0 by 
a figure spreading out according to the equivalent velocity 
curve. Such distances a it is which are plotted against 
the corresponding values of in Figs. 4—#. 

5. The General Shape of the Separating Line* 
Experimental Proof of the Straightness of Part of 
this Line* 

In Kig. 12 we have besides I he separating line already 
mentioned — in broken lines shown two oilier lines based 
on the velocity curves of Fig. 11 and corresponding to 
respectively i 0 - II and — 10- The common ends uf all 
these separating lines will he at the points iy mid f + For 
/ ( = 0 the outer ends gh t and if of Ihe separating line 
are straight lines passing vertically through the middle 
points of Ihe two center lines o\ u r 2 and o* rfj* The part 
h t i of I his separating Line is also a straight Line* namely 
the bisector of the angle between the edges of A t and d £ . 
For t Q = '10 the straight part of the separating line is e d\ 
while a T is the distance travelled by the outer boundary 
nf the figure from Ai in Ihe time f B = 10. 

In order to compare the theoretical with the actual 
separating line we have in Figs. 13 p and 10—13 reproduced 
two positive and two negative velocity figures with the 
theoretical separating lines indicated by broken lines. We 
shall later on discuss the agreement between the actual 
and I lie theoretical separating lines. It Is necessary to point 
out, however, lhat for such lines as the one shown in 
Fig. 12 corresponding to / 0 = 10 it is impossible lor the 
figure from A 1 to reach the area in the neighbourhood of 
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/in and the figure from A a cannot turn round sufficiently 
to cover the area at m. The figures from A z will therefore 
cover the area n and Ihe figure from A\ the area as 
also appears from the Figs. 13 # Ifi and IIS. 



Fig. IS. Negative Wlocllv Figure. Broken Linn shows Theoretical 

Form of Separating Line, 


With negative figures it is impossible to obtain a separ- 
aling line as that corresponding Ut / 0 — 10 in Fig, 13 with¬ 
out a spark passing between the points and B o oil re¬ 
spectively A k and Such a spark may pass so early 
that it alters the position of the separating Sine, hi velocity 
or lime measurements by means of negative figures it is, 
therefore^ always necessary to place the electrodes Ax and 
at such a distance from each other that the point 
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TA 


where the separating Sine; reaches the edge of A* is rather 
close Lo I he point B 2 . With positive figures, where the 
tendency to spark-over is much smaller, the position of 
At anti A a Is not so critical. 1 

The two end points / and g of Ike separating line (see 
Fig. 12) deserve a little consideration. Supposing the ratio 
of the instantaneous velocities of the I wo figures is known 
it is easy to determine the direction of the separating line 
a! these points. In E H ’ig. 14 the line fp is vertical to fo\. 
At the Lime i (lie 
figure from A\ has 
travelled the distance 
H — Jr j and the figure 
from A* the distance 
R -jfr 2l where R is 

the final range. The 

. ^ 

ratio ■— must, ac- 

Jrt 

cording lo the equa- 
lions, (3) and (6*), lie 
equal lo llic constant 
ratio k of the velo¬ 
cities. It is easily shown that the angle y between the 
luLLgcnl lo the separating line at / and the line fp is de¬ 
termined by sin 0 



Fig. H. LSu-cgLLuu wf Die Tangent to Uil‘ 
S^pfu'-niiug Line in I he En4 JPolut f. 




( 12 ) 


jt+ cos B * 

where B is the angle between the lines fo', and o' t f. 

If the angles V' find 0 are known. the ratio k is given by 

(13) 


, sin 0 j. 

k ^ - — -cos B. 

lg^ 


From equation (12) it follows thal 

* This (Ufltwnci! between (>Dsiliv« and negative (inures will he ilin- 
cua&i;d chcfthea^- 
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for k = qo. 1 f 0 

we have ifr — «i p J-tf. 0. 

The correctness of these values jx evident* 


From equation (8) it follows, that 

ff—0 


(H) 


That is. the value of Ilu fc ratio k depends only on the 
values of H and fir 


We have until now supposed that Ihe final rouges H } 
and IL of the figures from A± and A ± are equal. Generally 
that is nut the case, R 2 for positive figures being somewhat 

smaller and for negative figures 
ronsiderahly greater than ftj. 
Further particulars about this 
question are to be found in 
L- F* l p T 32—33 and need not 
be discussed here, It is suf¬ 
ficient to point out that the 
position of the point c in Fig. 
12 — and therefore the mea¬ 
sured value of a — depends 
solely on Ihe velocity (and range) of the figure from A y . 
If K however, R L d r - /f 3 , Ihe position of the points / find jr/ 
are changed and the equations 02) and (13) do not hold 
good any longer. 

Even if R^ = fi 2 . the Hmetrical fields due 1o the figures 
themselves will to n certain extent alter Ihe theoretical 
forms of Ihe separating lines. This deformation is* how¬ 
ever, in most cases very small. We .shall briefly consider 
these influences and suppose for the .sake of simplicity 
that Ihe fronl of Ihe impulse is vertical. The figure from 



Fig. Irk. r.c i'hujielkul X-ujnarating 
Line ee l c fi e a Aeltud Spinning 
Linii dcfL>rmcO hy Hi* EJ-L-utjif: 
Field from the Charge cut 
snd Its Figure. 
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Ai (see Fig. lb) Ims jusl reached Lhe line cp at Ike moment 
the impulse reaches A 3 . If then the miio between the 
velocity of the two figures- is constant* the separating line 
will ho a straight line ce through the point c. Hie electric 
Held due to the charge on ii 2 and on lkc figure spreading 
from A 3 will* however, cause some slight tie formations of 



Fig. 1C. 


this line. The main effect of 1 his field is that it retards 
Lkc spreading of the figure from A x especially between the 
points c and ti Another, but generally very small effecl* 
Is Lhe retardation of Hie spread mg-velocity of the figure 
from Ai between lhe points d and f. resulting in a bending 
flown of the separating line as shown in Lhe curve r £ r#. 
This oiled is only perceptible if the poinl e is ul n distance 
from A| very nearly equal to the final range: of lhe figure 
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from In this case the electric density is much greater 
ft hove than below Ehc separating hue and Ihc figure from 
will therefore be retarded, 

Jt is mainly in positive figures that the deformation ul 
C| appears, Tills is no doubt., partly at least, due hi the 
fact, that positive figures do not commence to spread be- 



Fiff. 17. 


fore Ihc tension lias attained u certain value dependent 
!i]ion the condition in Ihc experiment, compare L.F, I 
p, 51 and 54, and the note on page m 42 in the present 
paper. 

Generally speaking the above mentioned deforms lions 
of the straight separating line arc only very small and the 
[insition of the point c may therefore be determined with 
considerable accuracy, II is a great help in this that I he 


(C) Jeff Behary 2019 


26 




On Lilt Lk'lilefi heFigures. IL 


7 


angle f t Alltel] the theoretical straight separating line forms 
with A s may he calculated according to equation (10*). 

How closely the theoretical form of the separating line 
agrees with live actual one will be evident from an in¬ 
spection-of the negative velocity figure in Fig. lft and the 
positive ones in Fig. 17 ami J8. Furthermore we have on 



fig. is. 


Piute 1 and 2 shown sumo magnificalions of The straight 
part of the separating line from some positive —Plate I 
parts I-IV and Plate 2 Parte [-11—and negative — Plate 2 
Paris 1H-1V— velocity figures. A closer inspection will 
show the remarkable “straightness* 1 of these parts of the 
separating line. The bending down of this line close to 
A % ill Parts IMV on Plate 1 is due to a sloping wave 
front (see Fig, 12) and (o the electric Held from A t , cons- 
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pare Fig. 15. The bent pari ab in part II on Plate 2 is 
due In the- end of A L . 

From an Inspection of the figures on Plate J and 2 it 
is evident that the straight pari of the separating line may 

with the use of a magnifying glass — be down with great 
certainty. When the negative velocity figures in Figs, 1ft 
and Id give the impression that there is a rather great 
uncertainty with regard to the position of that line, this 
is only due to the circumstance that some of I ho derails 
which serve to Fix the exact posilion of Hie said fine — 
and which arc to be seen in ports HI and IV of plate 2 — 
although very dear in the original phites have been lost 
in the copies. 

As a further verification of the correctness of our results 
wc may com pure the angle jpg between the electrode A± 
mid the straight part of the separating line measured on 
the pltflc with I be value of that angle calculated according 
lo the equations (J0 2 ) and (11), A long series of measure¬ 
ments hare shown that the observed and the calculated 
values of Hgrce fairly well* the differences being within 
I he limits of possible errors. As an example we quote in 
Table 1 three such sets of measurements. 


Table !. Positive Velocity Figures. 


Plat* fl 

° ! 

| Tf> 

<** 

Tie 

I rtha. 

cal. — Ifs oil*. 

M. 324 

31) mm 

S-G Win 

n* 

5.7’ 

«.«* | 

12.5® 

+ ma® 

* rjo 

in # 

nt.a * 

21* 

1.0® 

12,5 e 

| 12,6® 

— o.l a 

* 327 . 

34 B 1 

13.0 » 

i r 

4-5® 

ne= 

12.2® 

- 0.4® 


The two negative velocity figures Figs. O and 16 and 
a third one not reproduced here seem to form an excep¬ 
tion to this agreement. The data for Ihese three figures 
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Table 2 . Negative Velocity Figures. 


Plate 

A 

1 ■ 


4(f 

cul. 

If 2 Ohfi. 

cul, — -jngCkba, 

M. BIS 

H2 mm 

tf.O mm 

21 . 2 " i 

3,3* 

12.3® 

10.0® 

+ 2 A* 

ft 

2S * 

9. & ► 

t92® 

4,4* 

ll.S* 

10.2® 

+ 1 .15 9 

tt 3S3 

32 J» 

12.0 * 

20,0' 

4.6* 

J2S i ’ 

10.0* 

4- l,7 a 


lire collected it) Table 2. from which it appears that the 
calculated values are decidedly greater than those observed, 
and the differences are outside Llie limit of the possible 
errors. The cause of this discrepancy is the following: 

As mentioned before the Jiual range tf 2 is—with rela¬ 
tively great values of / 0 — considerably greater Ihnn the 
range In order to investigate the correctness of the 
equations (12)—(14) for negative figures it was necessary 
to arrange matters in such a way that the two ranges 
become equal. In order to obtain this equality in range 
a shunt was inserted between the point e (see Fig. 1) and 
earth and the resistance of this shunL was given such a 
value that !— l? a . Another effect of this shunt is, how¬ 
ever, that the voltage at ,4 2 becomes somewhat less than 
the voltage at dj, and consequently ubs. must be smaller 
than Ihe value of j* calculated by means of the equations 
{1 (tj) and (it). 

In Figs, 1U and lfc>—1$ we have shown the direction 
of the tangents to (he separating line at Ihe points f and g 
calculated by menus of the equations (12)—(Tl). For the 
points / the calculated direction of the tangent agrees fairly 
well with the actual direction of the separating line at 
these points. For the points g there is no such agreement 
mid the cause hereof is mentioned before and needs no 
further comment. Still it may be worth while to point out 
that the lines in the negative ligures arc straight from the 
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electrode Aj ami right to the theoretical separating line in 
the neighbourhood of the point # p and that they have a 
rather sudden bend where they pass over the said line, 
see especially Fig. 13. 

The experiments have thus confirmed all the 
conclusions which we have drawn from the equa¬ 
tions (&^) i (8) and (#}, 

6. The Measurement of Very Smalt Intervals of Time- 
Concluding Remarks, 

We are now in such a position that we can use the 
spreading of Ihe Li eh ten berg figures for the determina¬ 
tion of a very small interval of lime / 0 which passes frorn 
the moment one electric impulse reaches the electrode A j 
td Lhc moment when another impulse reaches :L lu cmler 
lo do Ihi.s it is only necessary to determine the corre¬ 
spond ing A-curve with a as abscissa a [id 4 as ordinate, 
where a is the distance from the point c to the edge of 
the electrode A lf e being the point where the straight part 
of the separating line cuts on the edge of A. It see Figs. 
3—6 and 12 . 

In practice there is no difficulty in fixing the position 
of the straight part of the separating line? with sufficient 
accuracy, II is most easily done in the following way: 
A preliminary line is drawn and thr corresponding value 
of a measured. With this value of <* and the measured 
value of /?j the angle is calculated from the equations 
{10*) and (llj. A new straight line forming this angle 
with A a is then drawn in sucli a position, that it coincides 
as closely as possible with the actual separating linn. In 
doing this a magnifying glass is of great help, tf die 
new value of u corresponding to this separating line does 
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:n 

not differ considerably from the first, the? new value of a 
may he taken as the correct one, if not, the procedure 
must be repeated once more. With a little experience 
this repetition will generally lie found unnecessary. With 
the thus determined value of a we take from the ,4-curve 
the corresponding value of / fl _ 

This h 3 however, only true for those purls of the curves 
A in Figs, 4—6, which are drawn in lull line. There is 
some uncertainty both for 
very small values of n and 
for such values which are 
hut little. Smaller than the 
final range R. With regard lo 
the first part there can Sic no 
doubt whatever that the wave 
front is out vertical, and the 
A- (and /J-) Curves must there¬ 
fore necessarily have another 
form than that corresponding 
lo equation (8) and (9). "flie 
first pari of I he A- and B- 
curves will, really, have a 
shape similar to Unit shown in dotted lines in Fig. 1AL 
The A -curve will start from a point —f of the /-axis and 
the B-curve from I he origin. The velocity Curve will also, 
ms shown in Fig. 20, start from the point —f of the baxis. 
The duration of llie sloping wave Iron! is in both figures 
denoted by j^ and the symbols f and t tf are the same as 
Ihosc used in Fig, 10. 

In the Figs. 4—7 is the lime interval between the 
arrivals nf the vertical fronts of the equivalent waves and, 
as shown before, the Lncgularities due to the sloping of 


tM 



Fig. Sfl. FrvhHbk Form &F ihe 
A - and It-Carves for SS-O^ing 
WuVc Fr-ijcU u.tu3 foe* Very Small 
Vfilncs- «r a. 
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Resume* 

II has been shown lhal the Lhi^ee equations (1)—(HI) 
on page 2 have Hie following forms: 


r - R{1 --T wl ) t 


«') 

m 



and 


i 1 i - R 

t - — Lognal —, 

tt * R — o 


cm) 


Some values of the cons lent & are given in Fifrs. S 


and 9, 
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Chapter 1. 

Inf reduction and Historical Remarks. 

T uk LicHTTHTBEnc; du si. tijzm'fis cnci be made in many 
ways; one of Urn simplest is as follow*: An electrically 
neutral pl^te P uf ebonite (Ftg. 1 1 is placed on a metal disk i? F 
From the knob K of a I.i-yd^n j^r L a spark is pa-^ed to the 



] ,v ip. 1, Simple Uchtonbcrg 


^mall met al rad *4 placed on P, The rod A is then removed 
and the plate P powdered with lycopodium, flour sulphur, 
or some other suitable powder. .Mixtures of tit felerenI powdery 
may also be used with advantage* Tin* diial settled on P than 
forms a Ligeitenhehg figure, H K has been positive the shape 
of the lip re is as shown in Fig. 8. while Fig, 3 shows the 
result For ft' negative. 

Lujutesbero 1, JJ observed these figures for the first Limp 
in the year 1777*; siiiee then thoy have formed the subject 
of a longSuiies of investigations. And naturally so: the figures 
are beanlilul and the difTerejn^: between the positive and out¬ 
live ones very striking. It may therefore hr; expected that & 
■ Fur sn\t Hit! biblm^rflptij a| Ml* end uf thu pnp^ 

1* 
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closer study nf this phenomenon would give valuable infor¬ 
mation on the uattire of electricity^ and the history of these 

figures is also very dosdy connected 
with tin: history of the Lkories of 
electricity — one fluid and two fluid 
theories — At present the corro- 
sporuling literature is mainly of' 
historical interest and we shall the rc- 
fon 1 only c;ill aUeniiun to the pupnifl 
of P. F. Rjeks, E. ReituH^ A. 

F^fl.Mih-nuckMdwB "■ Walte ^ f ^> w - v - 

DhrLF igure, lAir-y — 7C0; W. 0- Ailmstroel-, A- Qbjkiuikck, 


m _ 0,8 p f and W. HoFpTk. 


Many investigations have been carried out in order to 
ascertain the best conditions for the production of these 
figures, Plates of various ifiuturuds have been Lri»>] nnd 
mixtures of differently coloured powders have 
been used with more or less success. M * "Hie 
photographic plate has also bean used for the 
recording of transient electrical discharges by 

J. Shown (188ft), 1 E. T. TfcotJvfiLor (3S88)., 1 

K. Hansen (ISlflji, 1 and others, The,™ authors F p^t F^t!^ 
have, however, used such hi^h voltages that jAir; p 7G0, 
rather complicated figures, like these in figs. 4 m ™ 11 
aml 5 ? have been obtained, Just recently M, Toe pee el (1917) 1 
has published some beautiful photographs of sliding* electrical 
discharges (Gldtfimktn). \I1 these figure* arc f however so 
complicated that they do not invite a closer study of their 
feu turns, 

* Ini the fo-UiiwiLLp? p dcjiol-DS the gAs p-resaure Ln mUliiM^Urc at 
iii^mkrj, 1 the spark length In millimatm ^sr* Fig. 10], O the dLamdlnr 
of th« electrode /I, rf M thickness of msu luting plait both Jkt uUliRKlers, 
m stands lor magmllration, 

** v., Vi i i.aksv proposed i7£S the use of a mLituro of red lead and 
fiour sulphnr A mis Lora n-f il powders, yi* Cumin* 3 , Jv-ropo-dium., arl-d 
sulphur hsis Ih'^ii umjiS by K Ruhtceh 1 . 
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VV- G- Armstrong in lSft7 published sump simple photo - 
graphic Light kxmcieu figures. Especially some of his positive 
figures are remarkuLly pure And simple and many oi Ins plnta? 
show very intonating features- The beam i fid illustrations 
— partly Lit colours —of Just figures, which W. (i. Armstrong 
and l|. StujOud 1 publish™! in Itftty also give much vuluaMe 
information about the L.eoiitkxiieuu figures.* 


Fijf. I. I'nsilrv-' Duwfh&igH iviLh High Vnl^- 
(Air; ^^760; f = 7; Oj d,—Li; m —0.7). 


S. Mikola (1^17) recently published acme beautiful 
photographs ol simple Lie utl she mi figures -- positive and 
negative ■ obtained direct oat photographic plates. Those 
UgLims are very regular and clir^acterLstjcal and exhibit vary 
fine details. 'I'tin photograph ie-al method of Mi Km. a lias 
been used almost exclusively throughout this inv-eatignfirm 
and this method is also — iiuaii.mry to Mikola's awn obser¬ 
vation — applies bin to LiutiTONBEno Ggurist hi hydrogen, 

* This wmfc of LoM Annsleang see-rns Lu he but Hllla known; 
3 , MiKor.x f, iiwt, d«n not mention iL 
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Negiilive Distluir^L' 1 with Ili^li 
[Mr; p = 7$Qt i — 7 ; n = .iCi- 
■— 1.4 1 m ^r- 0.?) h 


oxygen, ftilcj OJiE'bun. dioxide but the fi^iinls nlitJiiiMfti in lhes*e 
are rather fn ml, a^pocijiliy nl lowar pressures. 

Examples of such 
figures In air are. shown 
in Figs, G and y, in 
nit ro^on and argon 
lUn (IpM are stilt 
brighLrr than in air. In 
cases where the photo^ 
graphir method gives 
too faint figures, the 
ordinary dust method 
may ho used with ad¬ 
vantage even if it does 
not give such delicate 
details as tlio photo¬ 
graphic one. 

Many iiivcstigfiiiniift have formerly been carried out in the: 
In?[up- of an explanation of the origination of thwn>figure* 

and of the very remarkable 
difference between the pu*i- 
livB and negative ones. On 
llio whole very little progress* 
has, however, been made. 

With regard to the former 
i\ x 111 ■ r i n lent? am I ?. \ \ nei i la lie n> 
if ia sufficient to r^fer to tlio 
papers mentioned on page 4 t 
which con Lain ample inform- 
allot! on this cju«sU<^f 

E. fimTUKOBii 1,1 , in 
1860*61, tried U> explain the 
figures on t lie hypo thesis that electrical pari teles during the 
discharge travel from the electrode oulw&eds through the 


Fij£- fir Narnia I Pusilivq Figun^. (Air; 
jy — 760; l -—3; D —0; L 
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3iLiro mrJm£ gas. The positive and negative particles move in 
djJTereiu manners, this being the causa for Llie difference between 
the positive llil- 1 negative figures. Even if RmuKcEnwas 
fthii necessarily must have been — nnaljlt to give a sat is fact try 
oxpInvmUon of I he phenomenon, his ideas worn remarkably 
sound and Jiss proofs of the doae connection between Ihese 
(inures and the electrical properties of Uhj gas suera conclusive. 
He hodp iri t'aoL solved this intricate question as far m it 
could be solved at lhat time. His views wore, however, in Lin.- 
main only supported by A, v. Walte^rofes^ and later 
investigetors have worked 
along other lines. As Jate as 
I Wo W. Holte 3 oven comes 
to the conclusion that I ho 
nature of Ihc gas* nay even 
gas altogether, is of little 
importance with regard to 
the hioir i KNijJi&G figures. 

According to VV r v. Be- 
aoLi> lit,3|4 s who had earned 
out a series of important, 
i n vesti gat inns on this 5u bj col. 
the figures nre due to air 
currents. He supposes — mthei" arbitrarily-— that the nega¬ 
tive ligure is formed by air mirrenls going outwards from 
tho elootrode while air currents in the opposite direction 
produce the positive ones. He tried to prove this hypothesis 
by experiments on powdum] water. By means of a tube* 
the K L nd of which was jusi at the imrfar*j oF Ihe powdered 
water, a small amount could suddenly be either added to 
or drawn away from the bulk of water. In ihe firat c^isc a 
^negative* and iu the In.^l a ^positive* Jlgure appeared, The 
resemblance is, however, 11 nt. very striking. As a conclusive 
prooF he considered flu? following einumisNiiwe: He found, 
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that the extei ■tor pari- of I.he Jigurc formed fi^pn ri positive* 
rln^-^liSLja^d electrode had th.fi normal positive appearance, hut 
the interior part was of negative character and similarly 
for negative'discharges G. Maoii and S. Doubhava 1 denied 
the coirrntnesfl hereof, and Figs. $ and ^ show that l.hrsei 
authors were right: Like exterior and the interior part of llie 
figm-es hire either both of positive or both of negative charac¬ 
ter, The mistake made liy v, Btczold is 4 however, very excus¬ 
able ; it would be iil- 
mosl. impossible to 
settle this ipE^ilon by 
the dust method. Wo 
shall later see that the 
Llcjhteneeho figures 
aro formed with sutih 
great velocity that air 
our rents cannot have 
any appreciable in- 
Ouence, 

(tl Qtn^cKE 1 see* 

]ij theuftea mentioned 
figures an interaction 
of different sorts of 
rays: positive rays 
able t.o penolrnte millimetre of mutilators, negative rays, 
and retrograde rays of two different kinds. His positive and 
negative rays even seem lu be of composite, nature — con- 
sibling of both ijunddy moving particles and electromagnetic 
radial lcui. This explanation of the Liciitkxbcug ligures will 
hardly be aocepLed sih satisfactory. 

S- MikOi.a 1 in his above mentioned paper also gives some 
new end rather startling hypotheses. Ilia views may be sum¬ 
marized as follows: EE^tromagnetie impulses are emitted 
from the edge of th* comJeta^Hiv when impulsively discharged. 
These impulse^ travelling nloog Ihr. conductor, produce po- 



FLp. a Pt/ditive Figure chUifit-d wiEh Ki re¬ 
shaped EtcclmdH. ijAir: ;> = 760i I - S; 
m ■*= o.ei. 
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^=it i%'-e ami negative ions of grttul velocity. whi^h mova rapidly 
along lliu conductor and with certain intervals of time cau^> 
tho emission of electromagnetic impulses, which in lurn libe¬ 
rate ions from the conductor. Even accepting *d! ihcsr rather 
strange hypotheses it is not easy to wcc how they i^dil afford a 
satisfactory explanation of l!i& great difference? between the 
positive and negative figures. . 

Notwithstanding Lhe great amount of work which has 
beeti Hpuul in order Lo elucidate this ipiPstioiK w*c know,, up 
In Ltio proaent, little more about- the origination of these 
11 g ures than Lichten be kc d id, 

' I 'his tut L- wil I pn ib it 1 >1 y ox | )\a i n 
the present lack oF interest in 
i his qut'stimi. Neither in .I.J. 

Tno>tsn:;; Conduction of Lino 
tricity through Case* (J90B), 
nor Ln J r S. Towxbenb : Elei> 
tricity in rjusfis^lOlhjj nor in A. 

WrisJiELMAtvK: Hand bitch der 
Pbysik (1^08^ is the name 
of Li cut gjuvekg to be round. 

The sum of lb* present hvill! FhseaShflpsd Etoctrode. iAfr; 

, , _ . p - m ; i=K;m = 0 . 0 ). 

i n verfli L r ! fc Li on is Lo th row some 

light on the main features of the ■'■rlunation oi the IiTCHTEM- 
utm 0 figure. The lesalLs obtained seem to indicate that the 
clin'Ldziiicjji of the origination uf lbean Si,gores- will probably 
prove to he of great importance for the study uF tbs process 
of ionisation oF gases and for the molecular and atomic dy¬ 
namics* 

The pL-e^enl paper deals only with a preliminary invest¬ 
igation of the general features of the Licrtbhbebg llgurps 
and the numerical results are to he considered aa provisional. 
Several more detail oil investigations connected with this 
problem arc brin^ carried out at present. 
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Chapter [[. 

fictitjfa] Ri'marks on the Origination 
of the Lightenberg Figures. 


1- Most of LIm: axpcrimeni* described in the following are 
curried util with the arrangement shown in Fig, 1(L The con- 
denser ( ran be charged through the great resistances R k 


€: 




s 


5T 


-r 


*5 I 

* ? 


Fig. 10. Diagram ->r HrcuEL fur ordinary 
UahLflnbtirg Figures 


aiiil /f E from a small infhisnce machine connected to 4^ 
and i1/ s . The rtieUtanoe /?! is u nlato pencil, and either a 
alpf.L! pencil or n thin piece of wood, T ht* spark i*apg has 4 cm, 
brass halla, fr 3 arid L>. The. amafl electrode A generally rests- 
on the sensitive film of the dry plate P placed on the m^tal 
disk B which is connected through the wire ntfh and resistance 
fi t with one pole of the electric machine. The connecting 
wire is earthed at h. Electrode A, plate f\ and electrode B 
form what we will call Lhr LtCHTENraRO gup (L. G.). When 
working with other gases than air and in rare (led gases the 
Li, Q. w&h enclosed in a bell jar K the wire in being cnrrWI uir- 
Light through the side of the jar. The figures are said to be 
positive when £, \n positive before lhe spark juju^scs over. 
The electrical marls ism mint lie rotated very slowly, iispeci- 
ully when working with short spark length*, in order to gel 
a drilnilu sparking voltage and to avoid the pnsaage of more 
than one spark each time. 
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The L. U- writs ^enerdly shunted tiy a slate pencil H or 
*nmc other great resistance, This shunt Lne-reaws the damping 
of the oscillations in tha circuit CgAPBC, but its main object 
is to bring about that the potential of the electrode A befnrfl 
and after a discharge ia equal Lo that of th+i earth connec¬ 
tion E, Otherwise the removal af A may cause a new discharge, 
end other complications may arise. 

Different dry plate*? have been tried: the most satisfac¬ 
tory results have bevn obtained with llauffs Roentgen plate*. 
The figures only appear ir the P. D, across the L. G* is 
altered in an impulsive or sudden manner and not if the 
potential at A is raised gradually — the spark gap g being short 
ctrcuiled and the shunt N renuived. This observation was made 
L>y T. P. ft Kiss (1S64) 1 ; S. .Mikola 1 herefrom draws the 
condnsimi lliaL the formation of those figures is duo to Lho 
rapid variation in the potential across l he L, G. s and doss 
not take place hr-cause and w r hen the P. D, has reached a 
cerr^kn value. Jle considers that this form of discharge is 
produced when l-lii 1 limermnsl ends of the ItJi^s of force tra¬ 
velling dong the eb-ctrodn A are suddenly stopped; the sharp 
bends thereby produced on these lines then travel out along 
them with the velocity of light, and constitute an electro- 
magnetic radiation of the same kind ns Roentgen ray a. 

It is, however* net necessary 1u introduce new and rather 
doubtful hypotheses- in order to explain the necessity of a 
very ete&p rise in the P. D. across the L. G r in order to ob¬ 
tain Lie in EMbEHti figures. Wo n^od only consider t he cir¬ 
cumstance* I'-onnected with the commencement of & LrcuTKs- 
n f nr, discharge a tittle closer. The spark in g (see big. 10) 
stnrls nn electric wave along the wire k ± m. The uuixmmii] 
voltage of this wave is partially reflected at A and the reflected 
wave travels* back along mb.. The potential ul .4 is lhe sum 
of the potiuiliial of lho incident and. of the irfirctcd wave, 
and if tiie capacity of A h Bin all, the maximum potential 


1 2 
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at A will be almost equal to twice Hie bparking voltage. In 
con i paring the vttv.nl of a stationary voltage across t in? L. G. 
with that of an impulsive voTtago moused by n spark as m 
Fig. I0 h the former must he about twice the sparking 
volume. Rut q staLU-aJ voltage however great dot** not produce 
LicHTENBBEtf figures. So far Mikola is. right. A sin Lie voltage 
in this connection means a voltage which has been raised 
very slowly. At a certain stage of this charging of the elec¬ 
trode .-I the intensity of the electric field between *4 and Lho 
plate P machos a value at which ionisation by collision com¬ 
mences,. But no disruptive discharge lakes place because 
Ihv ionization current is charging the surface of the insulating 
plate P and thus automatically keeping the intensity of the 
electric field between A and P below a certain value, a value 
imp low la produce sparking. Simultaneously with the process 
of charging o\ P a (i illusion of this, charge along Lhe .surface 
of the pinto is going on. but the electric held nowhere aLtains 
a s p alise sufficiently high to produce disruptive discharges of 
hiiv kind- It is not before the ib IT used charge in suffiojent 
quantity has reached the edge os' the plate that the electric 
held tilers becomes sufficiently mbn^ to produce a spark, 
which increases in length until it connects A acid JJ. Photo 
graphs of such sliding sparks ure reproduced in Armstrong's 
work, and these sparks have been very carefully investigated 
by Toeplubl r 

The reason why the Lxcutehker® figures do not 
appear with slowly varying potentials is simply 
that the Intensity af the electric field in this case 
docs not attain the necessary high value. With 
e rapidly varying potent in I there is ? however, a possibility of 
obtaining sufficiently strong fields because it takes some time 
to establish the compti mating charge on the plate P . 

At the edge of the coatings, of ley den jam and similar 
condensers analogOEis conditions -dix to be found, If the po- 
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tcptial varies alowly 1 the ionization which lakes plaice -at the 
edge cuuaes llie Hleetric charge to be distributed in such away 
that the electric Held nowhere attains a value high enough 
to product* strong ionization, and a quasi-stationary state is 
established, during which a feeble current leuks from one 
electrode to the other. If the potential c-hangt* Vnry rapidly 
there is not sufficient time for effecting Lliis distribution oF 
l-hi! charge, and the field may attain mtik fii^h values that a 
figure appears. If the condenser is subjected to high frequency 
v‘tiltagea t such Lights ft era dihdmrgips appear twice every 
period, atid Hir heat caused hereby will often crack the 
glUHS. 

As pointed out it in necessary to apply rapidly varying 
potential in yi'd^r lo got the* necessary intensity oF the electric 
field. On the other hand the W l>. across the L. G, must not be 
klip l too Long or with too high :i value after the* L[ cutes he eg 
discharge has been sturtcd. OUieivvise + in addition io Iho 
first formed, regular Ltckte^ber^ flgure, there will appear 
other uioiH! i mm pi Seated ones and* if the P, Ih i* kepL on tor 
say about 1.10~ fl second h a spark generally occurs. In order 
to obtain pure and simple LiuntUNBEBO figures the 
L. G. must Ijv subjected to a vary high impulsive 
v ullage of very short duration- And to this Very iiu- 
pulrtivjty the Lightenbe no figures owe Lhy great importance 
they undoubtedly haw for the study of discharges in gases. They 
show the effect uF a very strong field of extremely short du¬ 
ration. The Cetd may be so strong that it cannot be sustained 
fur say K1 * second without rcsulLiug in a disruptive dis¬ 
charge in which nui^i of the affects of the initial or LiCHTEtf- 
bero sLatr- of the discharge would bti altogether lost. It -teems 
difficult to imap no any other met hod by which ibis initial 
state of ionization could be investigated — and so easily and 
conveniently investigated — Lhe LiCBTENStEn figures afford¬ 
ing an almost instantaneous picture of what h going on dining 
this initial ionization 
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The duruliun of a Lifiin'GHUJKRG disfdiArge in about 1.10: s 
second as will he shown later on, W. v. Bezold ami pliers 
working with dust figure s-t^iin Mud the origination of these 
figures Ikke* a comparatively long time.. 
They have probably been led In ihis mis¬ 
take by the relatively daw movements 
wlueli are to be seen in the dust even 
~T ^ several minutes after the formation y| the 
li. „ _ * _. figures 7hose movements are due to electro^ 

herg Figures fra-cn static forces on tlio dust particles and have 

sevL^rg] Parallel nothing to do with the origination of the 
DtectroiJiiS. . * 

LiciiTKMiusjitT figures. 

The Lighted hero figures originate and develop with 
"rent regularity and Mcaetnflaa. This is easily shown hy placing 




several electrodes connected in parallel on the ^f+oie plate as 
indicated in Fi^_ M s where Uih nhiHrodey and I, are 
connected to a metnJ plate and rent on the photographic 
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plate A Separate Liojitenbero figure* then ^Utrt siuiult- 
cmaousJy from the different den,lfodes t arid the boundary 
lines but, ween the different figures are very regular, showing 
the great precision with which the Sigurd originate, Fig. 12 
show* Li positive and Fig. L£ a negative figure of Hus kind. 

W- v. Rkzouj and S. Mikola have proved that I lie shape 
and l !io size of the figure* are independent of I he nature of 
ihfi nlfi^Lrode, provided 
only it is a good con¬ 
ductor, Tli in may he 
easily confirmed by the 
fact that the electrodes 
in the Figures Its and 13 
may be made of different 
met aid with (ml Lliereby 
in any way alter) iig rhe 
shape mid size pf Ib^ 
combined figure. If on 
tin' other hand a very 


Fig, 13 . Negative Figure frnjn five Klco 
Lrodas [Air; p ~ 760; 1 — ft; 4 a — L3j 
m = O.fi). 


bad conductor is used 
as electrode, fcii« uppuar- 
anee of the figures is 
allured ua pointed out by VV. v, JJjiz-uLn and 5, I\ Tilths v- 
&ON 1 . Those irregular figures have nut bmt included in our 
investigation, 

Kveci if the metal electrode is put in a shoe of insulating 
material, for instance ebonite, say 1 miJiimelre thick * a regular 
Licijte^behg figure may ha formticL The offerL of 11m 
shoe k a reduction m size of the figure end some retardation 
lii the discharge, in Fig; 14 and Fig. 15 the right electrode 
h with k thi- left one without, shoe and both electrodes are 
comiiEetfil In the smuc me&fil plate (ft 1 . 1.1 Fig. LI). 

A similar effect is produced by placing a plate of {rankling 
111 ateriill across the path of the figure as shown in Fig. IQ, A 
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glass plalc 0.77 mm. thick waa cementfid to Lhc sensitive 
him by of pic+nn- !i is aouu tfial Lhc %ure is not cut 

off by the Ver¬ 
tical gl ass plate 
bill list range !@ 
somewhaL re¬ 
duced, 

G. Quincke 
explains I lib 
behaviour Lif 

the Ligstbn- 

HEM IlglJ]'^ 
by postulating 
I bat these fLijii- 
res am due to 
some specitie 
kind, of rays 
which am able 

Lo pass Llironyh insulators. A closer study of big. 16 does not 
lend aupport Id Qutscive's view; ih$ <?raye& oubddc the plate 
are noI. extensions of 
tlie inside ways#, but 
start from the outer 
surface of the glass 

pJele ftiid in h di¬ 
rection very nearly 
norm Ed to this plate. 

The oil i c] r*- pari- of 
tljp Q^ure is no doubt 
due to the electric 
field jn*t outride Lhc 
^IriKfi p]id,c caused by 
the iuddrni acum nutation ofchargr on lln inner side of tliis plate. 

The frize and shape of the L I\ are Lo a remarkably high 


Fig, 14- J’oMLfYQ Figure fmrn two F^ridk] Eras*. 
Eleclrfidtfl, Lln ; rtiidit cma willi a Shoe cf Ehnniie, 
I mm. thidc, J Aar z p ™ 7G0- l — S; d y — 1,4; 
m = I), 



Fig. l. r >. Negative FLfur* r^rrflapanUillg 
In Fig. 14. 
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degree independent of the nature of the insulating plate and 
of the condition of its surface. Plates of glass, qiiarta T ebonite, 
and pitch give exactly the seme figures* As shown by hi YV_ 
RIjAKJl (1870J 1 JL F. may also he obtained on pitch which 
is limited to its infill¬ 
ing point. Even on 
a water surface the 
regular figures may be 
observed, as pointed 
out by E. Heitlinceh 
( lSfiO) 1 * The shape 
and character of the 
figures is exactly the 
same whether the 
plate is powdered be¬ 
fore or after the 
discharge has taken 
place. Thediist figures 
and tho photographic 
figures have also the 
same shape and cha¬ 
racter, the entire 
difference being that 
(he dual. figures are somewhat coarser nod consequently do tvot 
show &ueh fine details as the photographic onea. 

IT the conductivity of I lie surface ol the iiiisulatiii" plali- 
is Ion great-, the intensity of the electric held along the plate 
will not attain the necessary high value and no LiciirnNuitKu 
figure will appear, but the discharge will take some other 
form, iu as far as the conductivity does not attain such a 
high value, the LieisTEnnKRG figures are entirely independent 
of the state of kmimtion at the surface of the plate. This h%s 
lmen -shown in many ways of which I shall only men lien the 
following. 

Vklmph. Sdik. MjUi.-JyiUjiL- JIl-JJ, J, IL. 2 



F%, lft, Pi'isb live Figuro, n£ Screen of 
0,7 7 men. GJaasptatrt Cflnl*nt*d la the Kahn 
nf tile Photographic Phiie. (Air; p «a 760- 
5; D = 17;- d fl — 1.1 f m = 1), 


l 
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FEg. 17, Airan^mont 
fnr Primary anti &d- 
ifOH<3flry Figur-p-A.. 


A spark pap g* wjjh inHcrled bfltwp&n H x and the point ti 
\*ei m . Ftp., 10) 1 and a condenser C r between pflinL & and a 
paint between g' and /?,. C' had a greater 
capacity than C p . When the p. d. acros* 
^ g* bps readied a sufficiently Mali value a 

't/ F spwk payees in g\ the condenser € be¬ 
gins to be charged and a spark passes 
through g causing n 1 no lit bn berg figure 
Lu be formed on the plate / J . The spark 
in g r precedes the Lightenuehu figure 
by about I x MT 4 second. The spark gap 
g f was placed above and at sonic distance from the ji holo¬ 
graphic plate, a perforated screen being inserted between 
them. The distance between the spark and the phol-o- 
gi.'[ Lphi r pluto was varied 
within wide limits; 
with the greatest di' 
stanen the blackening 
of Lbe exposed parts 
uF the plate could barely 
be seen, While with tlm 
shortest distance the 
exposed spots were 
completely opaque. In 
all cases thesize 1 shape, 
and character of the 
iigures wen? the soma 
in the exposed and in 
ihu unopposed parts 
of the figures, and no 
peculiarity was to bo 

ftfecn at the places where the LiciiTENBERfl figures passed 
from an uxp&Hivi to ati unexposed spot or vice vor^a. 

Other experiments w r ere carried out with ionization pro- 



Fig. IS. Negalivf Spwndary Figure cwre- 
sppqding lu Primary in Fig. 115. reul- 
anguLr Frame of Mica ml between a and 
TbiukuHs about 0.1! mm. 
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radium enclosed in a platinum tube, 
tin.- producing of the Lightens erg 


duml by y-rays from 
The arrjs.iigemmt for 
figures was the normal 
one disown ijl Fig. It), 
mid the radium LuIih was 
placed on a sheet of 
ebonite tit a distance of 
From 2 to tt mm. above 
l he photographic pJate + 

The ebonite plato was 
1 mm. thick and had a 
hole jo*L below the 
tuber Tiu- plute wag ex¬ 
posed to Ebe y^raya for 
15 to 60 seconds before 
the Lichtenberg dis¬ 
charge took place > mid 
tho exposed spots were 
accordingly more or less blackened. Many experiments were 
made, hut iL was in no rase pueblo to ascevtaiei imy in- 


Fig, Positive Primary Figure corre- 
upijniJici^ to Secondary in Fifr. IS. (Air; 
/I — m; l = 7; n - 24 ; « 2xU; 

m = 0,3). 



Fig- 20. Part of Xeyntiwi 
Secondary Figure. Tfeio 
Electrode hml a straight 
Edge afub &>v#ra] the 
homa^enonii* Part of the 
Figure). ( d^ — CL2 Hun). 



Fig- 21, Pari of Positive 
Secondary Figum starling 

frnm Ltd-uw a jjlr.iL^hL 

Ertg* era Of the Upper 
Eki: Erode j d § = 0,3 m ml 


finance whaLever of these spots of ionization upon the LichLen- 
berg ligure-s, whether they were posilive or negative. 

On the other hand we have aho Lricd to remove all cliaucc 







20 


Nr. 11 . F. 0 . Pad ease*;" 


ions from tho snrfaoG oil whidt thu Lbhkssiherg figure is- 
ronvietL In order to do this a ring-shaped electrode was placed 
on the photographic plate oranoentrie 
vvU.li the electrode _4 (see Mg, 10), and a 
battery in Heriss with an induction ceil 
was inserted between A and the ring 
electrode. The E. M. F. of tLo battery 
was varied within wide limits wid any 
natural ionization waa 1 no doubt t either 
completely removed or ai Lni.^l greatly 
reduced. The di^hatgefi took place with the battery inserted, 
and the Lkihtcnherg tiguniB thus formed were in no way dif¬ 
ferent from the oUiflrs. 





B 


M 

l-’ig. 22. Arrjmgnvnsnt 
for Tertiary Figures. 




H appears from these and other experiments: that the 
Liuhfrjiherg figu¬ 
res witlujQ extrem¬ 
ely wide limit# are 
independent of the 
statool ionization 
at l-he surface nf 
the plate These 
figure are thus 
in a Y#fy high 
degree independ¬ 
ent ol the nature 
of the plate mid 
the mechanical 
and physical con¬ 
dition of its eur- d & 

lace* We shall t'ig. 23- « l^iwcr and b Upper Tertiary Fijjuru 

later 00 t» that iaT Discharge [Air, p W; I - S; 

Tl = 17.5; d 9 = 0.1; ftt ■*= 1). 

size, sliapej and 

character of the Lichtenberg figures depends almost ex¬ 
clusively on the nature and prea-nire of the surrfliuuJiug gas. 






On ilic UdiitDbig^ li'iguiH. 


El 


Wn litive sq far only considered ligurcii which start 
from the small [ktroiic. W. G. Ahmstikhtg and 11. Stkijud 



ri fr 

F%-SI. a Louvr an4 /. TUppar Tertis ry Figure for 
Negative Diseliorgfi. (Air; p = 700; f- -8; /> ^— 17,&^ 

4 a = 0*4' wj = \\r 


Hl 


■. i;..-. ■■■M.-.L-.j.-.-L-.-.I.-J.T 
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H899) 1 and S, Mikola r I9I7P Imve shown Lbat wry remark¬ 
able figures may be obtained in fronl of the great electrodu II 
on a. aenailm ft] m at a Jittle distance (P t Fig. 17). S- Mikola 
calls these secondary figures and those formed 
from the electrode .4 primary Lichtenberp 
llgurrar A secondary figure is shown in 
Fig. 18, while Fig, 19 shows the oorresprnidiug 
primary figure. Parts of secondary figures 
are also shown in Fig- 30 and 2f H We call I"' 

these secondary figartfl negative f [positive) UlSrtjhSSi; 
when the simultaneous primary figure i& Q «.i Positive ami 
jiimtive (negative). NagHavo Flguron. 

A third kind of figure art- obtains! if two photographic 
plales are placed between the electrodes with the sensitive 
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films against each other, Wti call these tertiary llgiirc^.-. If rhe 
distance d a (see Fig. 22) between the films? is small, very remark¬ 
able and finely 
shaped figure 
may l>e oblaSli¬ 
ed, Examples of 
such figures arc 
shown in Figs. 2^ 
and 24. The ex - 
plan al ion cl 
tlicac figures will 
hardly offer any 
greater difficulty 
when the. pro¬ 
blems of the pri¬ 
mary and no- 
comlaryLieliterj- 
berg figures have 
been solved. 

If the hvu ckn'.lnmles .1 and B are ol approximately Llio 
same size (see Fig. 25) theve k simultaneous Ly formed two 
primary figures of opposite 
polarity 3 HJiy a positive 
from A and a negative 
from ft. This observation 
was made by Lie bleu berg. 

Wi; have so Tar only 
considered the effect of a 
single impulse. The di5- 
eharg# of Lh& condenser C 
through the circuit gmABub 
will generally, however^ be 


Oscillatory (seeFig, IQiL Tile F| ^ S7i Negative figuro. (A’ a ; 


2G, Puitiw Pigurt. p ,wm 7tx01 t ■= b; 
D — I7j5" d 0 — 1.4: m- — lb 


LicKtenoerg gap .4 BJi 


p=7GiJ: D = 17.li; aE 4 °= M ; m ^ 1). 





On the Lfcchkiibcrg Figures. 


2:-i 


forma a jmiafl condenser nf a [lapncity C T} which increases us 
the fiiwe of the Bfiurft filarlnig frum .( increases. The period T 
of (fie oscillation is determined by 

i - 


?*"=» a-]/ 


CY,” 


where Z, c La the coefficient of seltinduction of thecireiiiitVijf^jiC 
and C the capacity of the condenser C. 

The damping of these oscillations depends op on the nwi- 
stance of (he wires* the dhducUic losses in the condensers, the 
loss in Mio spark gap, 
but especially upon 
the losses caused hy 
Ihe shunt ft and hy 

the LlCElTEXlFRi-j 
discharge itself, In 
cases where the com¬ 
bined * (Toot id Lhese 
losses does not give 
a sufficiently high 
dumping the lirsl 
impulse will, half a 
period later, he fol¬ 
lowed by an impulse 
of opposite polarity, 
and this latter im¬ 
pulse will create a n.w diachttfge superposed on the previous 
une, Without I lie shunt fl (see Fig, IQ) the damping of a 
positive discharge at atmospheric, pressure will generally 1>& 
sc small that the i. 1 fleet of the succwnding negative impulse 
is rather grenL The inner parL of 11 ic positive tigur* is then 
covered by the following negative discharge as shown in 
Figs. I2„ lft,, 19, and 26. If in seen that this neguLivn discharge 
mainly follow* rhe paths cf Ihc proceeding positive are. By 
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use of a suitabfe sUuni the negative impulse may h^ sufficiently 
reduced; the po^ll.tvis ftgLire them appears pure as iii Fig. (>. 

At lower pressure the positive figures 
will often be pure even iT no shunt 
is tiscJ, The negative discharge at 
atmospheric pressure i* generally .so 
highly dflmpad Llmt the succeeding 
pO$itivo impulse is without any 
appreciable effect; the negative figure 
adr -A therefore generally appears pure m 

23r Airanpmiiil lor p[^_ 7 iUit ] 27 . At lower pros?ures 
Oscillating ft Enlarges. 1 k , .. , , . t 

the negative discharge is apparently 

less damped end the succeeding positive impulse therefore 

able to effect a positive discharge superposed on the proceeding 

negative one. Fig. 28 nhuw# a positive dLsp-b&rgc of tins 

kind; its appearance is 

very remarkable, but the 

further dieei^aion of ibis 

question will be taken up 

later on. 

tf the L. G. shunted 

+ 

by a wire fffrr (sefi Figs, 

20 nnd 10) the period of the 
olriMiit CgmahcjiqbC is in¬ 
creased and the damping 
reduced so much that 
an ordinary, slightly 
damped oscillation is 
created in this circuit 
when a spark passes at g. 

In this case ^srEi of a number of succeeding half-waves of 
opposite polarity will c-aUttu d irtcsliorgas to take pleeo 1 and the 
figure lOarle during the fu^t dijcliarge is overlapped by the 



Fip. 30. O.^ctlSalinR Ldschargv, fire I 
Hall-mn Positive, 

L — l'SB cm. (Air: p -■ 7C0; l - 10; 

JO _ QM; d 6 ^ 1.S: tji — X). 
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fiucceediog figure and 
it is rather indifferent 
whether Liielira t dlKsbttr^a 
waft positive ot negative. 

Fig r nn shcrtv^ a "posi¬ 
tive*' figure or tliis kind 
and Fig, 31 a "negative" 
uno t but Lhert is hardly 
any difference between 
them. We have not Found 
o p p^riu n ity Lo 3 nvestigate 
the properties of there 
figures. 



Fig. &J< As Fi^_ 30 „ Lut tot Half-wuve 
NflfSittVCr 


Chapter ill. 

General Features of the Llchtantorft Figures.' 
b. Negative Figure*. 

1. C cueraf Cli airacter ol th e IN egativo Figures With 
the exception, of some thin dark lines which wip shall consider 
laler on, the pure negative figure appears as a white disk 
with nearly equal brightness over the whole area, except the 
external boundary though where the brightness gradually fI ift& 
away (see Figs. 7, 27, and 33). In all works dealing with Licn- 
T&HBERG dust figures the negative figures are only characterized 
by tbdr ex tern el bounderies, being marked by a strong 
dust ring,, generally appearing just outaidfl the negative disk 
(seo Fig, 3) r The above mentioned dark lines are .so fine that 
they are unable to manifest themselves clearly with the dust 
method. 

Using the photograph W> method it is clearly seen that the 
negative figure is broken up in separate parts by a number 
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cif dark lilies (see Figs. 7, 27 T ami 28) r We will call each of these 
bright parts a negative How or stream. The width of the nega- 
live flows varies! in the same figure within wide I inn i La r while 
the dark lines are- very nearly off ol the same width. The 
boundary between the dark lines and (ho negative streams 
is, however P not very sharply defined, the transition from t fie 
while parts to the dark ones being more or less gradual, and 
there is an uncertain! ty of about ±0.00fnnin. in the deter¬ 
mination of llie boundary lme t 

The mean width of tho negative flows in Fig. £7 (measured 
al u distance of Smni. from tin! electrode) is 0.68 mm, f the 
broadest being 1,10 mm. and the narrowest 0,18 mm. wide* 
In other instances the variation is oven greater fs&e f. Lost. 
Fig. 28) t Strongly contrasted wii.lt [fits the great constancy 
in the width oT the dark lines’; 

The mean value of the width of IC oarusecutive dark linens 
in Fig, 27 was OMft mm M and the greatest deviation O lHJy 
mm. The width of the differ en I dark lino.fi is thus At least 
nearly constant, and for I he *ame line its width is nearly the 
same over its whole length* with the exception of the perl in 
Lbe neighbourhood of the electrode where the dark lines are 
sometimes much broader (mg f, inst Fig. 28). We shall Jo ter on 
return Io tliis point. 

The width of Ihe dork lines is apparently independent 
of the spark length and of tho mv of the electrode. To show 
tins wo quote in Table 1 some figures obtained in air at 
atmospheric pressure. 

For short spark lengths it is difficult to mcadore the width 
of the dark lines, Tin.! figures in the table give the limits 
within which I he width was optima led to fall. 

The mean value of Ibc width of the negative flows also 

* Tfci it cmibtaucy of the. width of the dark hms let have escaped 
the attention uf 3. te\TLOL\ k prolinWy because he preferably used rather 
thick pbteif, wiEh which these lines art; broader a ad Inns rnpul&r. 
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Table t. \Fidth of Dark Lines in Air 
ip t= 760 mm. h g) r 

length ol spnrk Jf in trim. ......... L 3 L $ r I- 7 - S- 

Width r-f dark l elftctrade: ZJ^—tOntm, 0J09—o.i i o.oy- t3.il rj.ijy oil u.M u [o o.ore 
Eiiit'y in mm, I eler.Lrndu: point. O.tJfl 0.11 0-30 O.0$l 


sqoms to be indcpertdpnt of the aperk length, in other word a* 
the number of negative llows is nearly independent uf the 
spark length. 

The width of the dark lines depends also very ill lie on t he 
c344.Lian=- of the gas, as ^hown by the following figures. 


Table 2. 


Air p -- 760 rum, hg. 
A\ + 

CO s (fmni Bask)— 

Or ( - ) - 


Mean Value oi Width of 
Dark UihOB KpRatjTe Strsanift 
h.Oys mm. OuG&mm. 

aos& . o.6R - 

0100 - 0.68 - 

0.11 - V25 - 

(U3 - O.dO , 


With the exception of oxygen the width o( the dork lines 
is practically the same for nil leases investigated. Also in other 
rapoota oxygen behaves differently from air, nitrogen, hy¬ 
drogen and carbon dioxide- The average wldLb of the negative 
Hows is also nearly the aaiM with the exception of carbon 
dioxide for which gas it is nearly twice ai great zw for the 
other Four gas&s., 

Ln Fig <3^ are shown some enlarged pholographs* of parts 
of negative figures in different gases. It is seen that there 
is no great deference between figures in nitrogen (Fig. 32 a), 
air [A) t hydrogen {d) n and carbon dioxide (/). While the liim-s 
straight in the three first mentioned gases., Lliey are h how¬ 
ever, somewhat bent in carbon dioxide, En oxygen (p) the 
figures are not 80 regular m in the ether gases. 

* The width til tin: ilnrk linns has boon mcaturtfd dirtily on the 
TlCHTEh-BEHG pliLtfs. Oil eopies the ibrk linns, mil Chlteu appear broadir 
tvt thinner according to eLrciumtlftiiiCrts. F'j^. 3;J La therefore inti io fcH* 
used for \i ffiWltittmml uf thft Width ol thn dark lillftt. 
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Thn ’wir31h of the dark Nnn?i imd tin,! flows incnotusKi 
wiili decreasing pMfiSiire, this increase being especially pro- 


£& £ £ 



■s$ u u p 4^/4 jf-14s &*+ 

f£ € f 



Hj i-£ p-?fk* ft; i'j p /A? -Tfj, Jpf /t- rap */../> 

# 4 ' £ 





t’lj> 3£, Paris of Negative Figures in variant Gases 
and al vnrions Pressure. 

riounced in oaae of Lho flows as shown in the following 
table. 


Table 3. Widsti of Dark Lines and Negaiive Flows for Different 

Pressures^ 

Gjsj — Nitrogen (Tropn &lm\ flask, H38 h /iJ^ b 4 7 5 / 4 G a }. 


PrtssiarD 

"TO 1 

I soo 

:so 

15 nun, lug. 

Width <]f dark lines.... 

(JW 9 fl 

■UlI 54 

aitt 


Average width of negative Hows. 

UGH 

U .-&3 

3 .G 

2 ^ Hknj 

Maximum. — 

LID 

4.5 

HM* 

JLO - 

Minimum — — 

ui& 

0.3 

U 

1 « - 


The influence of varying prwure in the case of nitrogen 
is shown in Fig. rft a n b, c. 





















On tlR LicIltentifrK Figures. 




The width of I ho dark lines and the average width of 
Ehfl negative flows decrease with decreasing thickness of 
the photographic plate as shown in the following table. 

Table 4- Width of Dark Lines and Negative Flows 
for DifTerent Thicknesses of Plart:. 


Thickness of plats f* [tee 1%. 10). ■. j 

aift ; 

i-i 

34 mm. 

Width of dark lines .* * 

Average width of negative lion's 

QMS 

04® 

Oil) 

0.^ 

0 2A nun. 


J rhis feature it? illustrated by Fig. £ T h, L When 4^ U 
small both the dark lines and the negative flows are very 
narrow. The greater 7 
the value of d Q the 
j^realur is nj» the 
’width of Lho dark 
lines while there 
seems to be a limit 
value of Lho average 
wlij th o F the negativ u 
Flower With groat 
value of <4 the cam- 
starvey of the width 
of Ife dark li rifts is 
not so pronounced 
and ihr-i whole figure 
becomes Jess rt-gttlar. 

On very thi n pla Les 
Lho dark lines (save 
a tendency to bebent 
Jnit are otherwise 
very regular. 

% Syse or Range of the Negative Figures, The 
size may be measured in different as the size we shall 
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Fig, litTKt of Thicker of Plate (d*) 
on the liange i>J of Dust Figures. 
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take the range or tho length r of the iingativu How reckoned 
from tlin- electrode to tint outermost end, \i is to he expected 
lh*t thesis will be dependent upon a pood many things. Wo 
shall in till! following investigate the influence of some cl the 
moat important of these faclom. 

W. v. Bi-tfOtn ^1871)* proved that Lhfc ds-pl«triu- con- 
s'tanl 13 1 ihi 1 pi ale P (see Pig, 10) has little or no inJluenco 



Fig 3-t. Relation between RaiP^ and Lhicknes* 
uf Plata Tor Photographic FEgniim. 


on the size of the figure, arid our experiments, as far as they 
gn P are in agreement herewith. 

The thick ness *4, of the plate is oT liLLin importance an 
long as the plate in thin, but lor thicker plates tlitre h a marked 
decrease in sjsse with inert* mi ng thickness. This is evident 
from Fiig, 33 which shows the results of W. v a Bkkuld’s 
iiieasuremenl fur rlii.^1 figures, and Fig. 3-1 s contain] ng some 
of our r^sntts for photographic f jigiitux n i: n& figures*,, For 
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very great values of itie range vary slowly approaches the 
vfllnft of r corresponding to d = .- Ar 

The inllupnus of I he 3 park length was investigated by 
W- v. Bkzold (IM7 \)* p S r Nikola (l!H7)uiid 0 there. Rexqi.u 9 s 



r O /£■/>/ pO /J/ 

5 * /M v&rfuft. 1 /JjT 

Fig, 3&. E fleet oF Sp^k Length {1} m* the ftgngF (rj of 
Poaitiva ;jikJ Ncj 5 d.ti.Y 4 * Figure. (Air; p = 7-G0; RezuljA 
values art for Du&E Figure*, Lhe otliera refer to Photy- 

graphic. Ptgurc-.H. — 1.1 in. and tf-curvcc, bj Mikola 

ab^ut ;i to 4mm. Z> 1 a about BO mm. by MiholaJ^ 

and Mikola's, results arc shown in the lower |mri of Fig. 
3f> which also contains tlio results of our measurements. BoLli 
Mikola's and our own measurements giro a [incur relation 
between spark length and si*+i> while v, Rezqlp‘£ Uurve is 
bant wiLh the concavity against the i-axis. v. Bezold's 
results refer to dust figures, and tin? si m of negative dust 
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figures is generally taken a& the radius of thn dusE rmg (inclo¬ 
sing the fixative figure. Such rings dp not appear in the pho¬ 
tographic Lirktesbierg figures^ and it is therefore diflicuit 
to compare tlie aiz£ of these two kinds of figures. ]L ought 
In he mentioned, lmwover, that at lower pressure the (1, rj-cnr- 

r 



Fi^. 3C. Effect of Dqration of Impute* pel th* Raiigfr 
of FflffiilaVC and Negative Pfeh^lo^rapliK Figures. 


ves for photographic figures become bent in the same wjjv 
as v. Benzol n J s curve. 

For pnirtt-olccirodo the (/. r Kline seems to passa through 
t}u- origin (A1 in Fig. 35), while the (i T r)-lme& for greater 
electrodes starts from the i-axi* lo the right, of the origin 
M/J} r and I he more su the greater the diameter of the elec¬ 
trode and the thickness of the plate is. These resiJts are 1 cl 
complete? agreement with the investigations of M. Toefler 1 * 

Another point to he noted is that the angles winch the 
f(i r>lioe makes with the i-iuri^ inemasca with incremating 
size of the eEectrode 1 being jtunillrst for a point-elect mi e, S. 
Mikola generally uses much thicker plates than we do, and 
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xt 

his elof.trodc seems to haw had a diameter of about ^0 aims., 
intermediate between our puint-electrode (A I) and plain- 
dectrode [AiJ) y which had a diameter <4 40 mi as Cfmsidermg 
a II 1 11 we poinisi it appears from Fig. ^5 that the agreement 
between Mikola's ciilnjari ronaant^ and ours is very good. 

Effect of duration of the impulse on the size of Lhe 
negative figure. In order tn inve-stigate iht& point we have 
altered the lengths of the wires uud bq (fig. 3 0 1 keeping aPl 
oth L+rcircmtL&tances aw fara^ 
possible oonsUnt* fnFig + 3ti 
wc have plotted the value 
of r os a Fraction of the 
length L 0 of each of the wire? 

a nd bq, For sho rl wires 
(up lo about [ft metres) r is 
very nearly proportional to 
the square root of L tik For 
longer wires the increase 
of r b very glow. But here 
:i new phenomenon seta io 7 
conshtbg in thy formation 
of fan ahaped extensions 
outside or nearly outside 
thp mnge of thy normal hgurp (see Fig. 37), The greatest 
lengths of these are in Fig, 3b marked Thi^ Jorir of dis¬ 
charge is very similar to that caused b\ iou high tension 
and both arc closely connected with the sliding sparks in- 
vostigoiud by M. Tin- flkie, 

Effect ol gas pfn^um on the rjngo. W. y. 13e,zold 
( l£7l)* Found that 

p ■ r ™ constant,, 

while S. Mikola (IS I?) expresses the result* of his measure¬ 
ments in the empirical fommln: 

VUatak, Sibt, IhA^ftvfchl I, m 



Fig. 37. X^gJtLive Figure. (Wire ft a i 
=■ = Sr3 rn aite Pig. 10. (A ar ' ¥ p =■ 7&0 m r 

1=4; J>—17.6; 1.4im-l]. 
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r ” ip + AP 

r fl nnd k being constants. 

Ths full curve in Fig. 38 gtidws thu roaulls ol our mc^urtv 
meats s 111 cJ in the same figure curves are rlrawsn corroapunding 
Lo Bezold’b and Mt kola’s formulae, The wnaUnt in the 
lirst h chusun so that Be Zulu's formula agrees with our 
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Fig. 3S. notation between G;ls Prelum and Rungs of the 
Native Figure*. [Ain I = 2j jD — UJ; d* ^ 1.4)^ 


value of r for ji -- HID mm. hg. s while r* and k in Mikola’s 
formula are given such values that his curve agrees with mirs 
for p = 100 und p = tidlD faun. hg. 

The differences between the rhrec curves arc not great, 
and Lhn measurements cannot be made sufficiently accurate tr? 
determine with Glumly which of the two curves is the best 
representative of our experiments. There is. however, hardly 
any doubt that the product p + r increase with decreasing 
pressure. 

The dependence of the range on the nature of ihe gas 
has nut yet been sufficiently investigated Wo shall therefore 
only quote the resulb of a few provisional measurements. 
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Table 5. Range of Mogadvc Figures in Various Gases. 

(I *» b mm.; p rm 'ft! Him. ]]g_K 

(Jas; lirinijti; 

Air... ....... ....13,0 min. 

Natrog^aa from slBel flaust (9*3% jV„ 7 %<>,). J3-0 - 

HydrOfva ™ . 13-5 - 

OAvyen — .. 6-5 - 

Cftrbgn dioiide ., 1 ... ... Ktll - 

fe, Positive Figure!*. 

1. General Character n f lliu Positive Figures The 
positive figures will later on be subjected to a more detailed 
investigation, we shall therefore itt present only consider 
tlieir genera] appearaiitto. 

Thfr positive figures consist oi atiarply deHnad atoms 03 K 
l make with shorL well defined branches or ofMiuots, &ceR|p**fl, 
14, 16j and 19. The rippowane# of tho figures, and especially 

tin: nimificaLioiL, depend* rm ihe nature ok' the gas, and we 

shell laicr on return to this point; for the present we. shall 
only deni with sodiu general features of positive figures in 
atmo&pherjn air or in niti'ngcn, 

Rffttct of gas pressure on the appearance of the 
figures. It Jins been found thaL the number of 
branch or per centimetre i*f trunks is proportional 
to the pressure. To illustrate thin point some of our results 
are quoted in Table tk 

Table 0. KiTcct oF Gas Pressure on the Number of Branches. 
Nitrogen from steal flash {93 % 7 % ty. 


Pressure 

P 

mm ||£_ 

Number,Y of branch us 
on toil-of Inanfc 

£ 

■w! 5; 

1 

760 

7.7 

1.0 

3UU 

3,0 

1.0 

150 

. I.U 

0.76 

75 

001 

086 

34 

0.30 

1.1 


Moan value 

(JLlH 
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The values of N quo tod in. the table aw menu values tor 
at least 10 different trunks, amt there is^ and ncc^anly must 
be, a. rather groat utieurLainty in the determination of jV, 
r rtn“ figures in I'hblis fi, however, strongly suppon fctm vi*w 
that the average number of branches per centimetre of trunk 

proper LS-nnnl to the pressure* 

We have further found that the product of gas. 
pressure and width lp t‘ trunks is const ant, Thi^ 
Rihitiou f however, only holds good *1 tin: fnn» end*of tlm trunks; 
*dose to the eler:trode, where the different trunks cannot 
find sufficient space to develop* this relation does not liohi 
good and cannot be expected to do &> r The width of the 
trunks generally decreases from the electrode outward^ and 
the width ought Ln ho mesumnsd m correspond mg points. 
As such wc have taken points whose distance from the top 
of the trunks -is inversely proportional lo the gas pressure. 
The results of auch st floras nf jupasuiYtitiml* are quoted in 
the following fable. 


Tahie 7- Effect uf On* Pressure on ihe Width of the Trunfcs- 
Nitaogim from stsral Sladt (9 ^ b /p^ 3 > 7 % C>./f. 


1 

Ffflssiirfl 

DUD. h.f- 

- 

Width of trunks 

f 

num. 

Fifi-Unc* frnni leak 
point Lij tup of 1 nmk 
Tflm. 

P-i 

760 

0.12 

o.s 

m 

$ClU 

0 2& 

1.8 

S7 

1W 

(MB 

3* 

89 


U2 


1GG 

91 

3 . GO 

no 

115 



Mean value .. 

9$ 


in order to illustrate lhis point wo iia^e also taken a scries 
of microphotcgTHplLS of the top cud of trunks in lluj same gng 
hut at different prfissc ros, mu king the magnification proportional 
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hi tine pressure, Fig. 39 shows such a sen css of mnirophotographg, 
IL appears from Table 7 and Fig. 39 that the product or gas 
preens re and width of trunks or branches is very rieaHy con¬ 
stant in. the interval from atmospheric, pressure down to about 
7 jj mm* hg, For preauras below 75min_hg P the width of the 
trunks is greater l-hun according E-o tins rule. 

2, The range of the positive figures is mainly de¬ 
pendent upon the mo physical constants as the range of the 


w £ c 



£ k J /?*/&? Ntr&f- 


d & 



^ Sf / ^ flf*/ 


f 3 * 4 ^ * YTw J ^ H- J £ /I* 

Fi£- 30, MicropMtf graph* tjf Top EinJ? el Trank*,, 
the Magnification being equal !<► .^. 

negative figures but the influences oT some of these constants 
allow very charaoteristical differences in the Uvo c-nsaa. The 
range r is r as shown l>y W- \\ TIebukd (1871)* independent 
of ihe value of tho dielectric constant For isotropic plates. 
For crystalline plates l lie- range may he different io different 
directions, a fact first discovered Ify E. Wieiikmavk (1849) 1 , 
We shah, however, in this paper confine ourselves (o Uie 
discussion of isotropic plates. 

The runge d if pends very much oil ibf Lkirknes?* of thu 
plate. W. v. Bisoli/s re&ulla for du^t figures nl HtmoKpheric 






SB 
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pressure are indicated m Kig. S3, while Fig- SJ show* som p 
of our measurements for p3 ioto^rrci.pJii l: LiCEFKHeERa figures. 
An example of a (d^rVeurvc at lower pressure is shown in 
Fig. 40. While the range of the negative figures attains iU 
maximum value for very amall values nf rf fl (see Fig. 33 and 
B4) p the range ul the positive figure on the contrary is very 
?mall for small values of *4, and attains large values for greater 
values of At atmospheric pressure tile range is maximum 


/■ 



Fig. -HI EffiXt af Thickness of Flats »n the Paup iiT the Po«iti\*l 
Pi gyre, (Air; p = 3CK>; I •= 2; d, -= 1.41- 


tor cip iL.buuL b mm, ; ut (ower procure Lhc rangti to be 

maximum for rf* = 5* (see Fig,. 10.} K 

The relation between rang# and length of spark for air 
at atmospheric pressure i^ shown in Fig, H!)_ VT. v. B Morn 1 3 
measurHinents refer l.o dust figures. S, Me kola's and ours 
to photographic figure*. The agreement between the ihree 
set*? of measurements i* mot Very L f 0od, Tin- rather great 
ranges Found by W- v_ Bezoc.iii arc probably due to the fauL 
that his voltages varied too rapidly, Lhe sparking voltage 
thereby attaining too high values. The difference between 
S- Mikolas and our measurements is - parti ally at least — due 
Ln difference in the thick mweee qF the pie lea. by UtKouA about 
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3 or 4 mm, in. opr experiments ahem l 1.4 mm, For small spark 
lengths the character of the (i,r)-curves differs very much 
for positive and negative figures. While the (^r'Hnirviis Tor 
negative figures approxirnate straight lines, which for point 
electrodeapparently start fTorn thr origin, the coimponding 
curves for positive figores all start from some points of the 
positive /-axis and in a direction approximately normal to 
thi* rixi>: this, is oven true for point electrodes. For greater 
tspurk lengths the curves bend towards the I-uxis and become 
approximately straight and parallel t.u the corresponding lhile& 
for negative figures 

S. Mlivijla gives the following formulae for the range of 
Lluj pLisilive '3: 11 3 negaitivu figures 

r -*■ a k |/F — V a for positive ligores. M 

and 

r -= <t t (F — Tj) For negative figures. (hi 

F being the actual spark potential and V 0 the smallest 
[ J . D + capable of producing a figure. 

According to Mikola V$ has the same value in (a) and 
thaL is In say that the positive and negative y,r)-curv« start 
from the snntti point. This is, however, as we have seen, only 
true in specicd cases- With point uleeti'odes the negative 
f^i’l-corve always Seems to start from the origin while the 
positive Liirvr starts from a positive point of Lhe J-oxis. The 
following experiment, is alao in accordance with this view. 
A point electrode suddenly connected to a P r Th of 441 volts 
gave sii l.iII hui wi-ll rh.tLlm.al mijjjsLsvo LiCHTKW^^itu flguras 
al atmo-tpliorii! pressure^ Of n posLtivo figure no trace was 
obtained even with 730 volts, the largest constant K IT at 
cur disposal. The formulae (a) and (b) are thus no doubt only 
approximate ones and can only be used within certain limits, 
and V & will in general have different, values in (a) and (6). 

Thv effect Lif the duration of the impulse on 
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Ihu range was tested in Uju Sarnie way as the similar 
question Oir msgcilivt' flgui'c!^ iuid the results arc plotted in 
Fig. 30. The range of ilie positive figures seems, to he rather 
independent of the duration of the impulse, while for negative 
figures the range h approximately proportional to this duration. 
A positive figure id normal arid character appears when 
the* 1\ Tj_ himm'ns* tlm L. Q< has cached n certain value even 
if the P. D. is only kept cm during an extremely short time, 

if the P. D, is ap¬ 
plied during a rela- 
lively lung Lime, n 
new ilisehargr 1 lakes 
place, the range of 
which is indicated by 
points marked pj and 
p a in Fig, 30. in so fax* 
t here is a close analogy 
between the 11 eimviu o r 
of the positive and 
negative figures. But 
whila the negative 
fun shaped discharges 
socm tci- start from 
the ends of individual 
E,mu\] sparks (see Fig, 37) T the second positive discharge 
seems to have exactly the same character m the fir*! one 
(sue I 7 41k ITie only difference bclwuan the firs-t and 
second discharge seems Lo hr: thnt the trunks of lha letsL ere 
confined to ilia free spacer between the trunks of the first dis¬ 
charge* Tho Lrirnks ol the second discharge are therefore 
comparatively narrow in the neighbourhood of the electrode 
and expand as soon as they find sufficient space to do so. (Son i 1 ■ 
of the details mentioned have been lost in (lie reproduction 
of Figs. 37 and 40)- 
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W. v. BkzoLd (1^71 jd iiiirl Mikola (1917) 1 investigated 
how the range of the positive figures depend a upon 
the pressure in Lhc gas, 

v, Bj^ioLU Found Lhf: following formula 


r = 


while 5. Mikola found that 


“a 


' (M AV" fc 

was in better agreement with his mcaanrom-Gnts. a u and k 
are constants. 

One of our scries of mengureiDaite is plotted in Fig, 12. 
11 does not agree with any / L 
of the above formulae ; 
but with suitable valued 
of the constants the dis¬ 
crepancies are only small 
in both cases. Both 
formulae arc to be con¬ 
sidered as empirical and, 
as v. Bj^qlu’s only con- 
la ins one arbitrary con¬ 
stant and Mikola 51 ? twn s 
it would be natural to 
prefer Lho first of the 
two formulae, at least 
until further evidence is 
available. 

The range depends 
also upon Lho nature of 
Hie gas, but we have 
not yet nrnde any definite mc;i*Liremeul£- The following table 
oonUina of our provisional results. 
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1%- 42. Relation Lttwefln Gas Pressure 
;u3d of Feaitlvi Figure. 

(Air; 1 = 07*: d* = 1,41, 
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TabJc B, Ranges of Positive Figures in Various Cases. 
{/ = omm.: p — ?£0 alUL hg, 


Oas: Ranjpi: 

Air .,... - 23 iuii> 

Nitron frafti filacl llttst (9S V# A H S 4- 7 % G a } 23 - 

Hydrogen — . ^ - 

OxygtHi — (the positive %urt is very imnl} SO - 

Carbon dkmde — ...... . 11 - 


c, Sccoruln ry FiEiires. 

1. G literal F e&i ures, These figures have been observer! 
byW. G. Aumstkowu and JI. fix noun flStK), flutes III and IV 
of Supplement), ^nd reproductions of very fine specimens oF 
them are to be found in £. Mikola’s paper (1917)- Thu mn- 
dary figures start m the plate (see Fig, 17) a little outside 
the edge isf the upper electrode A r and continue for some 
djslenoe ontwards. The negative figure consist id a scries 
of soft h hazy lines, while in the pimUva ones the liiius are mom 
sharply defined, and From each line a great number of sharp 
offshoots project outwards aLiurat reaching the ncxl I a no (see 
Fig, 2fl and 21), Tin 1 distance between consecutive lilies in- 
creases with increasing distance from lIn■ edge of the upper 
electrode and with increasing distance between the lower 
plate P t and the electrode B (soe Fjg, !7), Below the upper 
electrode ihe plate P 3 shows a rather u ni Form light, while 
Hie outermost part of the negative secondary figure shows a 
tendency to iSisintngrMln into round, hazy spuds (sec Figs. IS 
and 20 h and the positive figure into sharply rbdhud bill very 
irregular spots (see Fig, 21). 

S. Mikoi.a slates that the secondary figure always fomis 
:■ system nf Win** iirlilmgoital to the discharge lines of the simul¬ 
taneous primary figura. This in, Jmwtwr, not dways true, 
as an inspection of Figs, 18 and 19 will prove. Fig- 18 shown 
a secondary and Fig- 19 the simultaneous primary figure. 
The plute / J 2 null'd on :j rectangular Frame abed, of mica 
which had no influence whatev Ch mi illi' [nimiry fi|jin*e fFig. 
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J3 


19j l>nl caused very marked ullcrulioiu in the lines of l lie 
secondary figure (Fig, 18). A comparison between Lhn two 
figures shows lhat the iwra sets el lines arc not always ortho¬ 
gonal to ewiii other, but it shows also t.lniL there is wmq 
tendency towards fin* orthogonalit-y. 


Chapter IV* 

Velocity of (he Positive ami Neftalfvc Liclitenberft 
Dlsctiarfit. 

I. Method o( Measurement. For the elucidation of 
the origination of these figures it is oF great important to 



Fig. -IS. CircuiL CoflcicctLoiifi in Verity MflasurfunenU. 


determine Eh« manner inWfbhjb they attain their find Sihjipn and 
size. The figure mny possibly origin ate an either of two ways: 
They may almost at- once attain their Lina! shape and size 
while the intensity increases during Lb* time it takes to form 
the figure: or the 11 ynr-us^ may spread out from the electrotlr! 
attaining, more or los„ the final intensity as fnr us the difir 
<iherge has reached whde there is no aIteration outside the 
in*tuulautHsos boundary of the figure. In the latter the 
vein city of the ^p reading oul becomes uf great interest and 
if this velocity can be determined, it is thereby proved Hint 
the figures originate by spreading oat from Hie electrodes. 

1 1 l Lhe following w+i shall describe a method tor the measure* 
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merits of tliis velocity, together with the results of a number 
of such iiieasiiroTrieTiEs under different conditions and for dif- 
firri'uL- g;iki!S. 

The mam principles of t.lic* measurements are indicated in 
Figs, 4$ and 14* of which the first shows N finv diagram of twin- 
ncctioaG and the second the form and thp position of the {wo 
uppeir electro lies used in the measurements. When a spark, 
pa&ses through g, an electric wave starts herefrom and travels 

from /f„ along the wire 
leading to jh, Here it. 
parts m two separate 
waves* one miming along 
I he wire mr to the dec* 
trode A v and tlm oilier 
along mag to the elect rodo 
A t . The velocity of the 
wave fronts will very 
nearly be equal to the 
velocity of light v = 
4 x 10 1 * p and if the wire 
is /y em, longer than 
mr^ the wave travelling akng moy will reach ,4; r_ seconds 

jr 

later Lhan the other wave reaches where r = 

Roth eke Erodes being aJike T their potent! aIh will increase 
in tJi^ same nuinniT, iJm only difference being that the poten- 
Eifd of ilj lags f seconds behind that of A r Tin: discharge will 
therefor start r seconds later From .4 f than from ,l n and if 
Lhn discharge travels a distance r 4 craJromd, before ifie electric 
wave rcmduH A^ Lh« iiman velocity a of the discharge is deter¬ 
mined by 

a — ^ /" 3 J cm.'scc. 

It- is of grfrfll importi ice 1 i.u chose the shape h aize, and posi¬ 
tions of A M and A ? in such a manner Lhnt the value of r p rrmy 



Fag. 44. Form aii4 PuhIL ion of Eleolmdif* 
in Veledly Mcusuruinoiits. 
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bo determined without anabiguity. KEectrudeS of the furmi 
shown in Fig. 44,and placed as indicated, have proved to answer 
very well and ha vs been used in almost all our experiments. 

The electrode, 1 * arc placed in such a way Lhat the shortest 
distance between them is slightly Ithan r 0 , The discharge 
From A m will Ullms have reached ,4 P at the moment the electric 
wave through the 
wire inoq reaches 
A a . The boundary 
of Urn discharge 
' from .4* at this 
moment is in Fig, 

44 indicated by 
a * 1 a “ a™ a lv , A 
<liaeharce Lhen 
nUi rts from Ai while 
at the same time 
the discharge from 
pushes an further 
outward. The result 
hcrcoF i§> that the 
two discharge meet 
in a line abb i par¬ 
sing through the 
point a. A pari, 
a4, of this line 
nearly straight. The behaviour oF the dischnrgeii at tim iiicesL- 
mg line is different under d i ff^irmL conditions: I a positive figures 
■d atmospheric pressure both discharges push beyond the meeting 
line, the offshoot* from one*id& making their way for some 
distance into the free spaces on the other side and vice versa. 
An example hereof is shown in Fig. 16. In this case the meeting 
Line is not vary sharp and cannot he determined with any 
vreat accuracy, ALlnwor pfensure there ih hiUut no [.rh^ihfl&^ing 


Fiff. 4& Positive Velocity Figaro, f = 10 m. 
(Air- p — 3U0; f d„ =» 1.4; *i ™ G.3), 
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at *li r>r Hi least only very little „ and the mDeling line is- accord¬ 
ingly very WtiU defined. Examples of such figures are shown 
in Fig. 46—19. For negative discharges the meeting l\m Ls 
rather well marked at utmospheric pressure (see Fig. 50) 
whilu at lower pressures it often becomes less sharp. 

As mentioned above the meeting line starts from the point 

*i on .41 (sec Fig, 
44) reached by 
the discharge from 
A m at the moment 
Ltic electric i m - * 
pulse readies the 
electrode A t . The 
first part, nh, in in 
most naans nearly 
a straight line 
irniJkmg only a 
small angle with 
the edge of .4 r 
That this is so, Ls 
easily understood, 
Before IhnelecLric 
impulse readies 
A h the electric 
force in the ^pace 
between A w and 
A\ i^dne to the charge on A, aod oil the area covered by the 
electric figure which surrounds .4 P , As soon m the electric 
impulse reaches .4 E , the electric force exerted by the charge 
On Ai at points between A t and will predominate over 
the force due to the charge on A § and its figure, As we 
shall see IsLer cm. the velocity increases with increasing force 
and the figure starling from .4, will therefore spread with 
greater velocity Limn that with which the figure belonging to 
,4.. pro£re9Sft* further fmm the tine mK 
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tin ihe LirbEenlK-rg Figrtin*. 
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We havft unUJ now fcup]wsad She front of the waves travel¬ 
ling alojfifr the wires mr and moq (Fag. 4^) In be so steep t b at 

1-Iip rise in pulcritud at the 
wave front could lie cou- 
sicl-ered as instantaneous 
The wave front js p how¬ 
ever, in general not *0 
steep N and we will have to 
consider whul. difference 
i t makes that the potential 
oi A w and A j increusos 
gradually instead of in* 
stantaneoufi]y r The revolt 
nf ihv-y gradual me in 
potential of A* is that thn 
discharge does not start 
immediately when the 
wave roadies A , hut hi 
little later when the potential has attained the neowaery 
value. There will. however,, be the same retardation at the 
electrode A iw and Lho moasuiomnnl of the velocity is so Ifit 
not nlTectod. Rut 
another effect or the 
gradual rise of po¬ 
tential ought to be 
considered. During 
the short interval 
from the moment 
the wave front jusl 
reaches A t to the mo- 
innilt the liLscdiiLrgt; 
start* from At the 
electric field dm 1 lo 
the charge on ^4j 
tend* to reduce the 


Fig. 4S. Tart of Ffttilive Velocity Figure. 
L — FI m. !Air; p - IBtt; I S.JJ; d = 1.4; 
m ^ O.S), 


Fift.47. PlrLof Positive Velocity Figure. 
/, = Gm, {Air: p = ZOO; t ** 2£ ¥ 
dj 1.4; m » 0.8). 
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velocity ol the discharge from A a , The result, hereof i* that 
the velocity as measured comes out a Ml tie tea sun ft] I. 

Another possible source i»J error may conveniently be dis¬ 
eased here. If I!)i j discharge docs not start immediately 
whan tho potential reaches the necessary value but La retorded 

a certain time r r , 
this retardation will 
In ; the same at A t 
3ud j 4j acid will 
therefore onlyuffect 
the msmtoBamtiA 
by reducing the 
velocity of the dis¬ 
charge from _4 P 
during LI LLt inter¬ 
val r .The measured 
velocity will there 
fore in this case 3m 
Umi stmal!. It ought 

1-0 lie remarked, 
however, th&L we 
have no indications 
whatever of such a 

rni-ird JiLfiiri. 

A slowly rising 
wave front may in¬ 
fluence the velooliymeastmunonts in another way. If the wire 
mr (Fig. 43) in short compared with the increasing frontal part 
of the warn, the increase of voltage hy redaction nl A w will 
not attain its normal maximum value, while this will be the 
case at the * led rode A^ the win 1 mflq being considerably 
longnr than tm\ The maximum voltage in this case is there¬ 
fore greater at A s than at A v The result hereof is that the 
velocity measured js loo small and that the final range R x 
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from is greater than Lhe ra,nge W, from /l r (soe Figs. 'Hj 46, 
and SO). 

If tin.- maximum voltaqo obtainable by reflection from the 
iwd of the long wire 0105 is hut littl* 1 - more than just sufficient 
Lti sluH. the discharge* the above mentioned effect of ft rather 
si tort wire mr mil y mull 
111 a ~ at least at firs L 
sight --rather strange 
phcnorn enon: Who ri th h 
wave for the fimt time 
rt-aohos A t the voltage 
does not attain such il 
value that a discharge 
Lukes place from ^ # , At 
Aj h on the other hand n 
the voltage becomes 
stiflioiaiitly high and a 
discharge starts from 
11 m electrode. The wave 
reflected from A t then 
travels hack along q&m 
and in the mean time 
I he spark aL^ h extin¬ 
guished. The wire 
I* in reality rather 
short, and the mcroaso 
of voltage by reflection at A i is now sdRdtmL Lo atari a 
discharge from A r The result lioreof is a velocity figure nxamfly 
similar to the ordinary ones* with tin 1 sole exception Lhat 
the roles of A 4 and have changed. An example of duch a 
velocity figure is shown in Fig. 19 , In accordance with the 
explanation given the insertion in! u longer wire between m 
and A t does ftw^y with this irregularity. 

2 . Results of thi? Velocity .Measii foments. A groat 

\jdniaL. Mrt. untii.-icrili V^iiL I r II. >i 


Fig. fi43_ Negative Vfllnicity i , 'tK bir * used iu 
th# MwuuroEDonl of Spart H etiirdj ti&n r 
ixunpimi Cli. VII, Fig, 72, on left 
Kteclrcd-n sh rml il be .4 ,; i t — 6; l H — 0.3 ■ 
m Eonimlioa of jfJ. 



so 


N> ll F> 0, Pr&rnsrx: 


number of velocity measurements have bean carried out hi 
order to ascertain the effect of apark length gas pressure h 


S&: 


thickness of plate n ami 
nature of the gas on Lhe 
velocity. 

Velocity of nega¬ 
tive- discharge, At at¬ 
mospheric pressure Urn 
velocity £f is nearly pro- 
limw. portkonal to the spark 
length l (sen 1 Fig. ftl) and 
the (l f D)-curvc seems to 
pass t!i rough the origin^ 
With a 3 mm. spark the velocity is about I >*10* cmjhec. At 
lower pressure the {t. EF)*curvq still start* from the origin 
hilt it h hnnL with the con- 



Fjg.frl, Retailed balweam Velocity V 
aud hpjtrk Lfttiglh ( for Nfigative 
Flgareg, 4Air; p = ?6ti; d n — 1.4], 


the lower curve? in Figs, 52 
Jijid 67), 

The effect of pressure on 
the velocity is seen from 
Fig P r>ik Tlift velocity increases 
rapidly with decreasing pres¬ 
sure, A? shown in Lite jtgnre 
the experimental values fit 
in between the -curves U * Vp 
— constant and Up — con¬ 
stant. The last mentioned 
se^Jnft to give Ihe beat ap¬ 
proximation. 

The relation between velo¬ 
city an A thickness of the plate 
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Fif, tftr Effect ol Spark Length on 
the Positive and Negative Velocity 
{Air; p = 3CMJ; tf* = &£), 


is at atmospheric pressure shown in Fig, 54 P For lower pressure 
the velocity docs net decrease so rapidly with increasing 
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On Lhc l.ichlt-nbfir" I'igUrei, 


fli 


value of d e - In a] I cases the velocity seem* to be graatwd for 
very son all values of ^ 

We may summarize the 
main rcsnlta as follows; 

L 1 he (I,tf)^mrrai atari 
from the origin. 

2. Thftf/^CtyHHirvH are ap¬ 
proximately hyperbola o 
giving very great values 
for the velocity at small 
pressures 



Fig 1 . 6^. EJf^Ct or Pressure on I hi 
Negative Velocity, |Air;f* jS; 1,4) 




with very thin platen, 
There is a very do&e 
analogy between the de¬ 
pendency of the velocity upon the constants l , p Y and d u 
and tha dependency of the range upon i Ito *anje constants, 
in order to illustrate this analogy £/ 
we have iri Fig. 55 shown two sete 
of curves, the upper on« giving tiia 
relations between range and p„ tf Dh 
and L the lower one tlio corresponding 
curves for the velocity. 

Tito negative velocity is thtj nearly 
the same in nitrogen and in air. For 
other ga&es nioasaramnuLs haw rnj-r 
yet. been made. 

Velocity of the positive dis¬ 
charge. In air at atmospheric pres¬ 
sure and for spark lengLhs between 1.6 
and 8mm. tin: velocity is nearly pro- 
porli'Jial to the square rout ol the 
spark lengthy (see Fig. 56). At small spark lengths the velocity 
is, however, much smaller than according to this rule and the 

r 





Fig. *4. Tailed c[ Thlck- 
UOm, of Plaid on 11 l•!' 
Nftjpiiive Velariby. (Air; 
p - 700; I « 4). 
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Nf. 1 L P U PeBEIeSE*: 


velocity to be for a spark length of about .5 mm. 

Hits agrees well with the fact that m positive figure is formed 



Pip- Comparison laetwiftns Halite r mill Velocity U 
for NppuLi^e Figured. 


T-J2* 


uolo^ the spark length exceeds a curtain value- Fig. fcJ shows 
el (i, U )~curve corresponding to a pressure of MO mm. hg + 
:ieh! Fig. 57 a ftimOar curve Tor p — 150 mm. hg. In oil three 

cases the general shape of 
the curves is the same and 
they nil seam lo start with 
araro velocity at some deK- 
nite spairk length 1 J S where 
t in roughly proportional 
to the pressure. 

The relation belween 
velocity amt pressure 
is shown in Fig, u8 r Tln< 
velocity increases with de¬ 
creasing pressure huL seems 
to attain •■ Jnfinite value 
for very small pressures,. 
zl value which dues not differ appreciably from the value 
For p = 100 mm. hg. [Fig. uH eon Loins only measurements 





Pig. Bii_ Eflect of S^rfe Length on 
Ihf: Positive Valeri Ly + [Air’ p — 760- 
d 6 = L3t 












































On l he lUdLlenhent Figures. 


6:s 

down to p = u() mm. hg,; l-^l-er measurements have been 
curried out down to = 20 tutu, hg, where the velocity was 
found to be? about 6-2 x 10 7 em/sec in very good agreement 
with the results molded in Fk j . i>B)- 

Thc relation between velocity and thiokuess of plrtte is 
slinwri in Fig, 5(1 for a prssnre "f H00 mm. hg. and a spurk 
length of 2 mm. At atmospheric 
pressuiro the (rf^O^-C urve hftS 4 fiinulfl.r 
shape; (fie measurements have been 
carried out, however, m the lower [in¬ 
sure, which gives a better determina¬ 
tion of the velocity* Thu rlmraetertfLin 
feature of Lhe (d^ U l^urvc is the 
relatively very amall values of H lor 
^oiaJI values of d 0 - It jeems as if V 
converges to zero together with 
The velocity curve hus be^iiius a aether 
marked maximum for value* of 
about 2 to 3 mm. For ore at values 
of tf a lhe velocity becomes rather 
small. 

An examination of Lhe different 
sets of measurements shows that the 
velocity dspends upon the ratio oF the 
pressure to the spark length, but j ml 
separately. This relation is iilu&lratod by the figures in Table 9. 
giving the results of a serbst of measurement* hi which the 
rate f has a value of abmil 300. The mean; value of U as 

4J x IP odi^eOj the highest bemg 4.6xl<F and the lowest 
3.8 x 1(F cmi/snc, that is a deviation of about [ : 111 per eont 
from the mean value. 

Wn may summarize the main reflnIts ol our measurements 
of tbs positive velocity as follow's: 





Length on the Pcudlfivu 
and NegnUvti Yakcity. 
(Air; p-= 1M; 4, =±1.4). 

On these two constant* 
























54 


Nr. 11. P. 0. 


Table P. Positive. Velocity In Air. p/i about 300. 


Length of 

! Air Ptv^ure 

T . 

£ 

, a £. 3 x io>* 

Sparh 

i p 




J nun. 

men. L|T. 

fjl HI 

iiiii'i 

CEB, 1 Mr 

im 

40 

7.6 

BMW 

3,sxr lO' 

0.B5 

76 

i 

7.8 

tiOOft 

89 

0j5 

ISO 

7.8 


89 - 

Oft 

ISO 

M 

13000 

4-S - 

0.6 

160 

$10 

1 ■ 

mm 

i 

4JS - 

UL> 

3fi0 

30 

i^NO 

4.6 - 

1.0 

300 

64 

6000 

l.H - 

An 

700 

1 8.3 

6wo 

41 - 

Mean value. 

4-1 x Id 1 


1. The ((, fVj-cyrv^a do not start limn the origin, the velocity 
being zero until Lhe spark length hna attained a certain vuhui 
which incieaBes with iiHTdi&mg pressure. 

£. For very small pressures the velocity eon verges to a limit¬ 
ing valur, which is not very rtiffr-nml from the vnUui 
corraponding to p lOfl nun. (Ip. 

3. The (d fl1 C/J-curves seem to start from the origin and the 

velocity hits a rruutimuin value for betmen a and 3 ixnfw- 

4. V = Ffj). 

For negative figures wc found a very close analogy between 
range and velocity in Lhcir dependency upon the const ants 
i r p 1 and dr This analogy is, for tike positive figure^ violated 
ifk one importmt point- the (p/J-eurvfcs and {p t Uy&tirv$$ 
having on essentially dilTcrent shape. This is the greatest 
difference, but tin* (rf^-curves and the (d m U }<'urves also 
shew mar keel differences (sec Fip. 6fl). 

r Hie positive velocity in different gases has not yet been 
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Emfiieieutly investigated. We have in Table Itfl quoted e* few 
quite praltjumary results 

Table 10, Positive Velocities in various Guses. 


SpArkLaiiiftli 
ft> a. 

Press tiro 

□am. lifl. 

Ore 

u 

i# 

1 

TOO 

r 

Air 

Br 

4.a>; IIP 

4-G 

o.s 

160 

Aix 

4M ■ 


| 

x* 

ao * 



H 3 



3- Preliminary Discussion of L-he Results, 

The negative v e 1 0 e i ty. We have seen tha t the negative 
figures spread out from thei ejected u and it is therefore p roll - 


(/. 



Velocity. (Air; f — d.7fij 

iihle the l tlie^-: figures *ir« due i.u electrons moving from Lhp 
electrode outward under the uifhianco of the electric field 
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each casing ionization by colli»iun along its path. For Ilia 
velocity of ao electron moving in air ncLclar an electric force 
/i the velocity U is determined by*} 

V — 1/ 3.04 X lft !. e ■ —, fa) 

I m p 

where i? anti e are in e. s, «. Putting =^G h 3>£lQ w find mea- 
Biiring /i‘ in volt |ier centimetre, ihih formula becomes 


£7—6 .x 10* |/ - ■ (cm/acc.). 

P 


ib) 


Hy the ■ Induction of this formula it has been Jirauined 
that the velocity of nn electron in the direction of the electric 

tf 



Fig, Effect cF Thick ness n f Pink o n (he Posit j vs Velocity 
(Air; p = 300; l => 2.0). 


force gniatly exceeds its velocity of agitation. These two 
velocities are, however, in It]is cas« approx Liuaitely equal, ami 
the above formula therefore gives too great values of ij r We 
nifty write? 

* ,F. £. Towsrsutfn : EteetrioHy in Gdfrra. |h, [Oxford ILH&F 
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On Ihm E-ichirnborft Figures. 


hi 

(a) 

where p Ls a coefficient which is Ws than unity. 

Jf wo pul p THIS and t* — 2xlfl T rm/see., corresponding 
to a npiirk ] rjngtli of at out (5 mm. (sc^ Fig. 51), the electric 



F’ig- GO, CutiijjariBoh ot liangc r ;■ nrl Velocity U 
for Positive! Figure 

b- d 

force is, according to formula it ), L h - ~ S450 volts per 
centimetre. 

This value is, no doubt, of Else right order of magnitude. 
According to formula £c) the velocity should he proportional 
in the square mot of the electric force nan] inversely propor¬ 
tional to the squara mot of the pressure. At lower pressure 
the velocity is nearly propoilionet to the square root of the 
spark length (see- Figs. G£ and 57) wlyJe at atmosplicno pres 
sure" there $eems to be a straight line relation between f7 and i 
(see Fig, £■ R). With varying pressure the values of V Fail 
between the values determined by V*Vp — constant and 
by U ■ p constant (sec Fig. 53). 

In view of the complicated! nature of the phenomenon 
and in consideration of the fact that Liu- uooffkhftnt p depends 
on the ratio ^ the above facts must he said to agree fairly well 
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with the Opposition that the Qe"iLla\'»■ itgares siri> din* to 
electmus moving from the i>Kici-node outwurdB. A closer in.- 
vestigntion of this question oan, however, not ho taken up 
with advantage before a detailed theory 
of the origination of these figure has 
been established. 

The positive velocity, If the posi- 
Fig r fli.. Wirfi m an«i * Live If gores are due Lo positive ions moving 
Fis l0 outwards from the electrodes, one should 
expect the positive velocity to be orach 
smaller than the negative ooa, If, mi the other hand, the 
positive figiiii'S as the negative are due to (he movement 
or electrode, which in this case are drawn inwards to Lhe elec¬ 
trode, it would 
ho reasonable to 
ok poet about the 
same vnioeiLy for 
positive and ne¬ 
gative figures 
and. HSjHii'hdly 
that the general 
thnmcter of the 
relations be¬ 
tween the velo¬ 
city and the con¬ 
st jitil^i J s p , and 
!■/„, would In- the 
^ame in both 


^abwiSb; 


1 j 

VnfnttiidnmnTMl^ 

i-'j •- 



Mgr 6 Sl FossMiv^NcgallvE Flgum. 
(Air; p = 700; 2 = 5; = L4; -= 1). 


eas^s. jVoit her uF I h cse assumptions agree with the experimental 
results referred to m section f. The positive velocity is in 
general found to- be about H to 3 times grater than (.ho 
negative, and the dependence of the velocities upon L p 3 
and d„ §h<nw^ principal differences for positive anrj negative 
figures. 


(C) Jeff Behary 2019 


58 










Oft '.3 111 LitlilfUbur^ FigUPfea 
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Wo shall not hers take up the discussion o£ the origina¬ 
tion of the positive figure, we have only stated the above 
mentioned difflculticc in yrder to point out the durability 
of some control oi our velocity measurements* One way of 
doing this is os follow*; Two equal ekfotrodes >1, and , j 1 a were 
placed on the film of the photographic plate (see FEg. S'L ] t 
A t (MsrLiLMited to the wire n (&ee Fig* 10) and ii a to while 
the elect redo # was insuSated by beiritj plated on an ebonite 
&tn?id + The two small and 
equal capacities /f-plate-1? 
and Opiate- A x are thus 
in series in the discharge 
cireuiL and will at the 
1 nonfat the disciinrgi* atarta 
be subjected to the same 
voltage. For positive dis¬ 
charges the figure at A? 
will be positive and the 
A x -figure negative, and for 
negative discharges the po¬ 
larity of l he figures will 
be reverend, but sipart from this change in polarity the two 
pair* of figure are identical. 

Fig. 02 shows huch a pair of figure^ l.hn Lwo electrodes 
being parallel to each other. In the «poec between the eloe- 
trodes neither the positive nor the u^slii-e figure has attained 
ils final extension, the -two lE^urcs having met each oilier before 
they were completed, hi tlie *p&cft, where they meet h the iwo 
figures uro connected by a third kind of discharge which 
wv shah call the neutral discharge- This neutral discharge 
consists of n number of lines or bands of rlitFureni- broadness 
and will l a soft or Foggy uppens auce. They al! form i:itensions 
of the positive trunks bn! diffEir from these by having no 
branches and by their foggy appearance. (These difference* 
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are very clearly Sean on the or-i^LnaJ photographs but have 
partly [i$m lost in the reproduction. These neutral discharges 
show sonic other peculiarities, but we must defer the descrip¬ 
tion hereof to a taler occasion K Supposing tin: two figures 
start simultaneous!y the ralLO of the distances from tine elec 
tropes to the neutral discharge will he equal to the ratio of 
their velocities. It will generally ho more convenient to place 
the two electrode At a small angle with each oiher, the velocity- 
ratio lriuy then be measured at different points (see Kg. G3). 
There may he some uxiCOTt&iflty in measuring tli^e distances 
and this method therefore only gives an approximate value 
of the velocity-ratio. The results obtained in this way agree, 
howtive.r. fairly well with those obtained with the former 
method as will he seen from the following table containing 
some of our niMsumucnta. 


Table II. Rario of Positive and Negative Velocities 
Determined by Means of Sinmltaneous Figures. 


Spjirk 

Length 

1T1 TIT. 

PrcsiUira 1 

r»T*- lig. 

mm 

1 

liLDL. 

V*'*. | 

Ruielb rt:- 

m 

7frfl 

IW) 

G 4 

2:tft 

d u rr^ L'rtimm 

9.0 

— 

HO 

GO 

l 7o 

d v *= 1*3 - 

7JU 


144 

GB 



5.0 

— 

11.0 

45 

a.-is 


:un 

— 

JII.0 

25 

i.O 

d# akiit 



anuo 

JUS 

a.o 

]*4 mm. 

2U0 

— 

ifco 

a.7 

i.s> 1 


2.0 

mi 

3TJ6 

| Orlt 

3.3 



Another question riF some bnpurtan.ee is whether the Volu- 
i'ily along the surface of the plate is greater than the velocity 
of a s udden discharge in free air. Tn ortl&r to teat I his point 
we have madf the following explain units; One of the elec' 
trodeti in Fig. IS was reiuovi^J to a distance of 1 Ln 2 mm. 
from the plate, lh^ other electrode resting directly thereon. 
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The? boundary lines between the figure around the elevated 
electrode and the figures from the other electrodes wore there¬ 
by displaced somewhat toward Lin? elevated electrode but 
not appreciably more llami whaL was to be expected on ac¬ 
count of llie greater distance. Even if r.lds method does not 
allow anything like un exact comparison between the v do city 
in free air and along a plate, Lhe experiment nevertheless 
indicates. iiiat there is no very great diU>renee between the 
(wo velocities. 


Chapter V, 

Preliminary ITieory of the LichtejiberjJ Figures 

JL Theory of the Negative Figures. In Chapter 
IV. 3. we -supposed the nrgaUva figures to be due to ionization 
by collision produced by eJectruriit move Jig out wards from the 
electrode. We shnll now develop (Ills working theory a littlo 
more and try to explain of the characteristic features 

of the negative Agurea by menus of it. 

The very Bleep rise in potential caused by the electric 
impulse arriving at and being rofioetod from the electrode 
produces such a strong electric (3c M in Hie neighbourhood 
of the electrode Uml ionisation by collision .sets in. This initial 
ionization will generally ^o on along the w p hole cirumuforen.ee 
of the electrode but with greater intensity at some points 
l\um ot others, From those favourite points Ihe negative 
discharge. curried by the swiftly moving electron*, will spread 
rapidly over the adjoining parte of the plato and thereby 
automatically redoes the electric force in Hih adjacent point* 
at llie edge of the electrode to such an extent that ionisation 
by collision ceases to t.uke place aL these points. In this uutimer 
wo get the negative didcharge broken up in a number of se¬ 
parate flow's starting from points at Lheodge ol the electrode 
and distributed more or less at random slung ii- This gue$tion 



t>2 


N'r. I] J*. il PjtnciFiiCTI; 


U best ili unrated by photographs Lateen ai rather low prelum 
[&ee Fig. 38) where the distances between lli« starting points 
are greater than ul higher pressure. 

At some distance from the electrode Lhc different Hows 
have Bprearl to «Lieh an ex lent that they cover the whole 
circumference with the exception of ilia thin black parting 
lines which we *hall consider a Little later. The exterior bound - 
ary of the figure wtll then I>& o ei™lo we Suppose the cl*c* 
Erode to bo circular— i-lie radius of which increases until the 
figure has attained ils final size. Wc will now t for the sake 
of simplicity, suppose that the ionisation is ao interne in the 
nlroady Formed part of the figure that the drop of potential 
From like electrode Lo the front parL of the figure may l>& 
neglected. hi this ca^ve the density of the electric charge will 
bo the same over the entire covered area ami equal to 


— a" - K 


4 3T d,' 


(il) 


w hen ! V r ie thn P. I). between Ihu electrode A ?md -r the 
dielectric constant of the plate and d & the thickness of a^me 
in centioiotrca. A corresponding surface density equal to + <7 , 
as found on the electrode //. The frei< charge on the two surfaces 
wiJI. however, ordy have u density of — tf and -|-where 


fl - r- 


I .7 r/,; 


fh) 


The eJecLrjc force at the edge of the figure depends on tin* 
free negative charge on the electrode A and on the developed 
part of the figure and tko frtie positive charge on Lhe eluu- 
t-rode j?, IF A is not too groat and if wo only consider points 
in considerabh!: distance from A r we may as n first approx¬ 
imation neglect the influence of the charge on A and Only 
take account of the homogeneous circular charge distribution 
of intectfiLy —^ on the* surface of the plate and the uorre 
spending charge distribution-!- f on H m We may further 
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On Lhc rjichlenberg Figure. 


ffi 


simplify oti.r considerations by supposing that tfj-e thickness 
□If the [ilM-e is very much siTjallt-:^ (linn ilto range of the figure. 
In (his caae thn nloetriG force at the edge of tin: figure will 
approximately be the same ns if l|iv figure was infinite with 



Fi# Bknlilii Hjf DislHbuU'jEi nl 
4i L Lhn E<B(jp6 4:T a Negative Figure, 


a straight edge. Fig, 154 roprcoenl* a crcss section of such 
a straight edge and &hmve schema Li tally the two charge 
di^tiibiitioo. 

As the electric force only depends upon the free charges 
and as lfic*e are independent of the dielectric constant of the 
plate, the forces which arc active in the formation of the 
figure and consequently also the siz*? 
of the figure arc independent of this 
constant, e result proved O^p^ri- 
meiitalty by W, v m Bezold. 

in Fig, do ah represents the cross ®- 

Nictii^n nJ n long rectilinear strip 

with a surface density of free electricity uqu;ii Ln <r t at ft 
and to tf 5 at a and varying linearly from u to ft. The ulectrk 
forqo nit n point. ty in Lfic iniddlu of the strip has u component 
in the direction m equal lu 4 £ ■ rf> —= 4 l ^ where £ l 

ia the vidtli of the strip and the gradient of the chaise 

density. Wc shall how rounder Mie conditions at ihe edge 
of a fsgiirc while this figure is increasing in sm. h due to the edge 
moving outwards from the electrode (s^e Fig, 04), The plate P 
rests upon th* Large plane metal electrode ft (see Fig. Ill); 
l.h« horizontal oonipcmc-iit of the electric force at 1. inst. the 









u 


fvv 11 P. I). h'Kiomf.KV : 


point a on tbo lower surface of P fa th&rtfforc very small and 
may bu neglect <y] r At the print a on the upper surface oJ P and 
jout opposite a' there will, however, be a nmtfideruble horizontal 
component, R. The effect of finch parts of the charge being 
at a distance from aa* Y which is great oompared with the 
thickness of ihs jilafo, will very nearly he the same in these 
two print*. and the horizontal component in a must there¬ 
fore mainly be dun In the charges in the neighbourhood of that 
point, say, to the charge* on the strip &r, the width of the 
strip being equal to Sad* where the coefficient a is considerably 
greater than unity* say equal to If the plate is so Lliin that 
the variation in I tie change can be considered as linear over 
the distance bc r the horizontal compouenL will be 

where ^ is the gradient of the charge density on the upper 

surface of P , while ft is a coefficient, which is independent 
of fl Qm The value of r/ in the homogeneous part of the figure 
inside the edge is inversely pioportional to and we may 
reasonably suppose the same to he the rasa within the edge 
where the density is variable If this is su t the product 
will be independent of d g . As the ai^e of the figure must be 
determined by the bitensity of the force at the edge of the 
figure,, our theory therefore leads to the conclusion Ihnl 
the size with thin plates fa independent of their tiumiess 
a result which fa in complete agreement with our experiments 
(m* Fig. 33 and 34). For greater value* of d c the distance 
be in Fig, 64 becomes so great that the charge does not 
even approximately vary linearly between these points. The 
result hereof will cvidetilly be thai £ diminishes. According 
to Ibis theory we may therefore expect that the range decreases 
with increasing thickness of the plate, slowly at first with 
thin plates but more rapidly with thicker ernes until the dfai- 
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Mice be becomes so great as L>i be comparable to the range of 
the figures, hi tin* ca^fi our suppositious do uni apply any 
Longer, but it is easily s-een that the range will approach a 
certain limit when. d & becomes very great* All those de¬ 
duction* agrtw with the experimental results. 

The diffusion of the electrons along the surface 1 of the 
plate? must alftu depend on Lh« horizontal component of the 
4-tcct-Tic foreo. Wo may therefore expect that the velocity will 





Pig. GO. Sketch of Cross Suction of a Dark I-bn.-. 

depend on the thickness oF Hie plate in a similar manner 
us (he range, «i result also frnrne out by the.^xporirnents (&cc 
Figek 54, &4, and Bo). 

We ahull now co&aidur the Formation oF the dark lines. The 
negative flow from a starting point at the edge of the electrode 
spread* outward.* on the surface of the plate. Tho velocity 
is greatnsi in the radial direction but a aid?wards spreading 
out —■ du^ lo the mutual repulsion of the charge in the flow 
—- also takes place. This lateral movement continues until 
the adjoining flow — moving in the opposite direction — is 
met. Fig, bfr is a sketch ol two such flows, S x moving tea the 
right and S\ to the loft. At. the paint £ halfway between .S, 
him! -Sj the hrjrkonteJ component H of the Force i* necessarily 
Otways zero, and no ionization by collision will take place 
there, AL points to the right and left of * T F* will be different 
Frum zem and varying with the time, lJ.l«- maximum value 
of E increasing with increasing distance from s. At two points 

vid. jlbUi.-: ^m-3:n Hum. i r n, r } 
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«e 

a and i, ibis maximum value ie juut sufficient to prodace 
ionization, while between a and h no ionization will take place. 
The charge will over the whole surface* but iu> photo¬ 

graphic Impression is made between u and ^J r a^h thus beings 
cross sec lion of et dark line, A little consideration shows that 
the distance between a and i- e, the width of the dark lines, 
will be very s pi inil when d a h very small and will increase 
with increasing vain* of ?V This ooncUisdoM Jigmss with tin * 1 
experimental facts referred to in CliapLer 13 L 

The present theory also leads to the conclusion lhat the 
range ought tu be proportional fcu the duration of the impulse* 
This is, to n certain extant, in agreemeut with the experi¬ 
ments described in Chapter 111. o. and illustrated by thft 
Figa* 3tl and 37, When the voltage is kept on too long, more 
complicated forms of discharges appear, but we shall not at 
present enter into any further discussion of this point. ‘ 
The prosenL theory is certainly only a preliminary anil 
approximative one. It doe* not- take into account the P. D* 
which no doubt exbtfc between the electrode and a point 
of the figure just inside 1 he boundary region, and it does 
not my anything about this distribution uF charge within 
this region. Besides, some of the approximations made ari? 
not very good- Bui crude ay the theory is,' it gives a fairly 
satisfactory explanation of the origination of the negative 
figure and of its qualities, and all lbe experimental facts seem 
t.c agree with our fundamental hypothesis that the negative 
figures are due to electrons moving outwards from the elec¬ 
trode and causing ionization along their path, 

Sk Theory of l.Iic Positive Figure. By a careful exa¬ 
mination of all the experimental data wc have collected about 
the positive figures, we have been led to the conclusion lhat 
Lhesc figures are duo to positive particles moving outwards 
From the electrode. There are, however, some rather great- 
difficulties m ih p way of the acceptance of this view. Some 


On Uie 


G7 

of Lhwc difficulties have been removed while others arc still 
outstanding. The whole question, is, Imwevar. so important 
and it a discussion will occupy ho much space that it must 
be deferred to a later pa per, where game other peculiarities 
of lira positive discharge will also be dbcuaeed, 

3r Theory of the Secondary Figure. In tlie sketch. 
Fig, til, A arid 8 denote as usual the elect Hides, P the photo¬ 
graphic plate with the flink downwards. The lino 
represents diegrammaticaljy a meacieiitury distribution of she 


Fig. fi7_ likttcib of Formation uF a Negative 
Seooadary Fiffiire. 

free charge in th* positive figure spreading ml from A r 
shows the corresponding induced charge at the lower nurfaco 
of P } while a<>-V'6 represent* the negative charge on the 
electrode £J- During the Formation of the primary positive 
figure the free charge: at the tipper surface of P and the induced 
change on its lower surface move outwards with Lhe velocity U of 
the positive discharge. If Lhe distarce between P and B is 
very? small, so small that no consider able ionization l&ks& 
place between them, the charge on B will spread'm a similar 
manner, and no secondary figure appears. The plate P in this 
case, when developed, shows a more or less homogeneous 
blackening over the whole area below the positive llgure while 
the intensity outside tht: boundary of thk figure gradually 

5* 
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dies away. This offacL on I In 3 film ih due lo t h-; feeble ioni¬ 
zation taking place in the layer of air between the plate and B. 

If lhe distance between P and B is sonmwhaL greater, but 
on the other hand not loo great, say up to about 1 mm,, the 
ionisation inking pi mi'j in I he layer of air between P and B 

k 

(jives rise to certain complications, ami a secondary figure 
gene rally appears. Ue shall now consider this process a little 
olosar. At u certain moment the charge distribution may be as 
indicated in Fig, Hi7. Tin;: viirlioal component of the electric 
fores at c s will then be very small while U> the left of c t this 
ixunponcfil will liave values which increase with innreasing 
distance from -■■*, At some point c this vertical Force may 
he just great enough to give Ionization by collision. The 
intensity of this ionization. will rapidly irmmasc if we> go liarE-hi-r 
Lo the lefb of the [joint c, and wilt result in a negative ftharge 
v, ii\c l>^Laii> deposited on P T This charge produces a ratherstrung 
horizuritul ■;oinponeiit of the eleclric field at ^ resulting In a 
diffusion generally combined with ionization — of the 
charge- towards The new" charge distribution may be repre¬ 
sented by the line £ 3 r 5 . In the mean Li me the front of the charge 
on the surface oi / J lias reached the position aj^. and the 
induced charge at the lower surface of P i-lio position rtL'i-i'- 
The charge on lhe electrode j 3 will not now In 1 represented 
by the line hut rather by tin 1 dutl-nd lino shown 

between rf and bi\ and the vertical component of the electric 
force in i he space between P and B will attain greatest 
value somewhere in Hie nciyljkurlumrl »[ lint point r. 4r This 
force will cause a new ionization by collision between B and 
P, resulting in u negative charge being deposited on P- 
This charge will again diffuse specially towards And so 
orir For the explanation of the positive secondary figure it 
1& only nc eras ary to reveres tbc sign of Fill oharges. 

U follows from this explanation Uial Lhe line* of Uiu nega¬ 
tive -^condaiy figures should have the saute soft and Foggy 
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appearance which eharaetarifieft Hie boundary of tHc- negative 
figure, Gn tlis otiler side of Ibo lines of the positive secondary 
figures we muy, on the other hand, expect to find offshoots 
of k positive character being due- Lo lateral diffusion of the 
uoftiiTJiia luted positive diaiges. Ths secondary lines will ovi* 
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* -'■ ^UAU*. 

Fiff. fc£L Tops of Trunk? of pesilive Ftgm^ m 11 ix byres of KLlra^n 
Srtd Oxygen. Part j in Nitrogen rrom SLhpI Fl&jsfc, 

deutly have a .tendency Lo be par a lie] with the aimuJyiiieous 
boundary of the primary figure, but if aqmo obstacle is placed 
in tbe apace between P and H y it is ensiiy conceived that a 
secondary line will often start fromi Liu.* boundary of such an 
obstacle, It. is to be expected that the distance between the se¬ 
condary linos will increase with increasing distance between 
P and B and with d» j r n-asMig ■ har^o. On all these points theory 
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and experiment egree wmpletely with each other. This theory 
al*iO exptatna why there are no wsCoiulary fl^UfeA direclly be¬ 
low Mto electrode ,4, 


Chapter VL 

Positive Lcchienhitirfi Figures in Various Gases. 

Very few observations have been published about positive 
figures in other gases LIibimuf. E, R eltl in opr CIS61) 1 noted ill at 

Table 12, Statistical Data nF Figures in fixtures 
oF Nitrogen and Oxygon, 
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■ OMnrnm *s cotitaLiu, th* ivciasc nUBlfrff L-iffit 11m- ifi|i„ i^ly bc*Miiw «tctrdLng 
1 miD. In Irn^th l«-Jp.j «u nt*J- A pdRb&d ntnl nf n tllltil* In iTOWMl * tauA, 
Optiunu £ tOBhnea i hn vnrftjo YhLul* or Uut LoLil □! oJI the LmidiM m Imp 

rnliLHiii c Lliii n vfPai: kn^Ui, n* LriuidL-Iice trail!: jiut L^ltnr l.iu Liifi. 

n tig lire in hydrogen has more branches than u iigure in air. 
W- noiiTi (1905 ) 1 is of Ibe opinion Lhal the nature oF Lbo 
gas is of very little importance. S. Mlkoj.a (1917) 1 states, 
that tho figures in air and in nitrogen of ntijiosphernc origin 
■irr similar and that figures in oxygen, hydrogen, carton dioxide 
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anrl fttsaE gai- are so fablt as to be almost invisible. We have 
taken gome series of positive figures in nitrogen, oxygen, 
hydrogen, and tlilToreiil, mixtures of these gases. Ow^aaioflalLy 
a figure has bran Uken in carbon dioxide and in a mixture of 
arjjon end air. All these experiment have been of a wholly 





*j€\ 


l ’ 0SHO ^ >+H™. 

Fig. tiEi. S^tinriN of positive t'igurra in M^Unpc^ of Nitrojpan 
m«l Oxv^oji, (Lower 9eclion m Arg-ou + Air), 

preliminary nature, but some of the obtained results enty be of 
sufficient interest lo be quoted here. 

Mis lure of nitrogen 6jhI uxyg#n< In pure nitrogen 
the figures fire very utear and interne, the trunks and Ljiu 
4 ink branches being almost block on the developed plate, 
the top branches being somewhat tweeter* and not so sharply 
defined. With increasing percentage of oxygen the figure b«- 
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tomes Etiiititir And vtilh ] per cent nitrogen and 99 per cent 
cxygen it is just visible.*) But other und in nr? striking alter¬ 
ations take place. In pure nitrogeo Lhere is * well developed 
tup enasistinp of a system ol Inane lies at l he end of each 
trank. With increasing per rentage of oxygen this is greatly 
reduced. With u percent- of oxygen the tup in reduced In «hnnt 



So%.4f 


90%^ 




l ib jJ U. r 

Ki,g. 7I.L Sections cf Positive Kigyr&s m Mix lures 
uf N!itro^h*ti afld H 

half *ize and the remaining branches are stouter and more 
hunk lifc« (see Fijp 6S), With 7 por cent oxygen many of tha 
trunks h&\ e no top fit ail but. only some short irregular branches 
at the ernJ ol each trunk. With 10 per cent oxygen the trunks 
have n pointed end but no branches and with still mon? oxygen 
the trunk* tire but Boded. An inoreiisE in the perocnUgo of 
oxygen beyond 16 does not *mm to cause any great alter¬ 
ation in the shape oJi' the ii^ure with the exception that the 
* All El^ires rtlier to j*cr cdlU GT volume.- 
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outermost braur-li]css part nf the trunks bcoom® shorter. 
Neither lb* n^D ruber of hruiiks tioi 1 the number of branches 
ea each trunk — thn branchy in Ihv. l op not being counted — 
siiE^uts to depend, oil the composition of the mixture; Lhn whole 
oJTncL of llio oxygen U that it cuts away the lop of the |iLirv 
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4 f js-4'^4 


j Jg jt, 

Fig. 71. t^tiong oF Positive Fi-i^ureai \n llixlure* 
of N‘ilro^“. Osy^+fEi, and Hydrogen, 


nitrogen figure. In order to il Lust rats these poinla rurLlrer, we 
havr in Kag. £9 shown Hudson h of figures in different auxturcf 
cif nitrogen oiid oxygen [and a sector of an argon air figure), 
but most ol the del.tils of the tops have unfortunately been 
lost in the reproduction. Some atfitistii^l fhiU about figure* 
In ^uc|i mixtures have been collected in Table lih 
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Mixtures ol nilrogCTi and hydrogen. The effect 
of hydrogen is mainly to create a great number of short bran¬ 
ches on Lhe middle parts of the trunks while the mfluenr-e 
on the top is much less pronounced, Sections of such Jigores 
are shown in Fig. 70. 

Some examples of ligurgs in mixtures of nitrogen, oxygrn 
and hydrogen sine shown in Fig. 7L 

On the original photographs a number of other charac¬ 
teristic features are lo be seen but in the reproductions its 
Fig, @9—71 most of these have been lost, and the further 
discussion of this problem must deferred till a Iftter paper. 


Chapter VI!. 

Measurements of ttio Retardation Caused by Spnrk Gaps, 

The velocity of the positive or negative discharge as 
determined by means of the arrangemiiat shown in Fig. 43 
may with m similar arrangement bi 1 used for thn measure - 



Fig. 12 . Sketch of Arrangement for MEasuriug 
Spark Retards ticn. 

ment of very short Intervals of lime. As an example hereof 
we shell quote some measurements made by tikis method of 
the retardation caused by spurk gaps. A skctUib of l.bu errau- 
gement is shown in Fig. 72, Thu spark gap g* is flnclosed 
in a Lube of insulating material s and the inside of this tube 
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may either bn kupl dark or the spurt gup exposed to thy light 
from a d. o + arr. air a distance of SO rid, from g 1 ,* We cuD the 
two states of th« gap reapeetivsly Lho normal and the inm?;&d. 
The spark gap g s i& inserted ia a wire loading from the point 
;jt to the electrode A v another similar wire of equal lengLh 
leading from m to the electrode A l3 equal Eo 4 S . If there was 
no retard at ion in the gap £ J? the discharges from A x und.4 a , 
caused fry a spark in * ai would start gimultaneously and meet 
midway between A { and A t . The retardation actually caused 
ivy if. g can now lie measured by determining the range r <( of 
the discharge from A t at the moment the discharge from 
A t starts The retardation T is then equal to 



where v is the known velocity of the discharge 1>om A lm 
Table 13 contains sonw results of a of such measure¬ 
ments. 

Table 13, ReIfl relation Caused by Spark Gaps in Air at A [»■ as¬ 
pheric Pressure. Measured by Means of Ncgalive Figures. 
Velqcily i? = 2.5 >: 10 ] cm/sic.) 
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We have Lhus been able to measure tin; retardation causal 
by tin ionized spark ifap wjjqs^ length is only about rt hun¬ 
dredth pari of the maximum spark length. By using positive 
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flgEi™ at a lower pressure it is possible to measure Fairly 
Hceutately Intervals down lei or even below 1 x 10"® second * 
The influence ol' different physical conditions on t.hc re¬ 
tardation of sparkn is most, easily studied by comparing two 
^park Rapa, one placed between m anil A u llic other between 
m and A a (see Fig. 72). 
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E-CMEXDEL WESTERN X KAY COIL COMPANY 


(11 ftflim'iii ■■I- I allow iis lo - iai t Hal llic few ■■ ."ipiiirni- -h iwri jn 
lh=« iiuiiijililci .irn lint 1 frrcLkirial jjptart H -mr i^intpirtE line W* Iiul 1 

II l i L'Lil I only “■>»■ F»«-I Jiii|idLii inittimi-. 
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Ilf \i *W-y 11 lASihJ.; irru|> Ui i Jell^r ^ilk-FhiiL|j iH ,1 I Plbr Jilil 
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■ “: 4',4 BIUSU le ^- m tWM* U 



nr.! mi- 


Fig.. M. 
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rJur Uni-In - in- lliimi-iRliljr ri luhlr, iw-ai j-ml «Eii«rntLr IiomimJ Tin 
hair and Eiripilr'-* iwiJ in ilicn mn □[ i<hr Inuh-i-s jji.mU and npe£iMlly 
■flpiri^l 11 La r k l-i n -.Tib air ro:- nmi^sidril ini 1 ^ 1*1 in if, j- 11 wj tralily 
-h..vr -hn1;Id (lie - ) lit imlkil mil 
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J0.J5 

JJ 

Zitwli. 

F«ii 



WHITE BREST LE BRUSHES. 

t iiwii. 
2iBfli. 

l-irli 

Rwii 


T in 1 - ■ -uii> * 
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S C II LC 1 D E£ L WESTERN KRAY COIL COMPANY 


PLATE WASH EH. 



Fle * 2 . 


'L li|m.* lull y Ih.-ti. l ■ nk-j -1 ri ol Silt runr cairn# n*iil ait inner i-(u,1 • 
ra rt. 

The riel; Fkj-v ■.■■nuMJi' >k ui|f‘ qm| n-ill taV - plalr* h-I i--*rp ■-.i* usi-ci 
1 1 k'an l;c remm-eil i ■ • >i»i ih- ea^mi v» s' I’* mil |,jla :• - >>n i| *n»l Msm <n v 
h dry in-u rack 

Thu- wi|ir l'ucctp as tin Ip-sinim i«E tlic -1 r iL4i»fc ill *'1 I lie |'lil*r- 
ti mire in a bnsaii 'iireacsi Tli« wi*li n 11 I■■ itjh!uI 1 V 

N" 1 take- m-cnly im-" i-Eii.- *-«■ f wh. rr lurch-, -u. Sw 1 1 ■ Stf-W 
X«- 1 dale ihiny i-lufec-. -ire- II *: 1 4 r.r imiFk- ■ 5 *.H> 
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DEVELOPING! TRAYS, 


1 



Ffo, 

HARD RUB HER TRAYS 


SiHT. 

Prfc* 

^i?C 

FVic- 

Rueli 

saw 

in ASJ'T 1-arli 

Sew 

*-;-cSi> L 1-Bi-li 

E2U 

l2vlh Cecil 

xm 


POKCELAaN T hi A VS. 


3r*e 

TfIciS. 

Sire. 

l l rkr 

hi.fi liacli. 

.1^711 

H ullH T;i.li 

Sjj&o 

SSxUHti l r ach. . 

■ LDO 

l-nrk. 

i.M 
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I^.wi lAatcp- 

Price. 

F- r r'litc' 

TVlfF. 

-17 Tach. - . 

I4H 

IlvM FJeli 

S2-25 

hc.. in Each 

1.13 

*A%\7. Kech 

3.T5 


- > 


P r o e m 

IK PRESENTING iJil* bulLrur. we wlih so ■r.nuur.i.e 
char i-l ii only a Ii;Tcr.inner ol -our new LW paisc cats 
tofu* ciuw lift [HW. wWch will Hi^filiirt ewwrriHm* dee- 
fericil 'ihJ ies eke phy&ictanri oFTce. 

In thu bn-lc izn we liaii Ably a f-rw oi our Utpp-L mo ?!ci 
HjiSti -nd iHEHHkl, w'hL-h ccbUdcfirtf Ihcir ^uility. 
ire u.i.-it E£-±tuNfe|ilE In jjiriLd lli.iii iiElrir.S L.y ally -:il-.r rlirf. 

In due extern! ee expen-rnc* a-t she oldetr and kir#sii 
S'Rhj- Coil ni-inuCtKi'd-ETi in the world. we Jh-vg Found 
Lhai iliw i^u inaldtlijr M lb* phjmcjp*. rtk* ttm tunaSdef 
wo much ihc (htapneti of afiparaciJii a* Llntjr do qmlscy. 

Jollr Rurkin. she jreai phi I-ra op her and m^e ontr 
M4d, “K«rylhiiH£ rrtuM b«T * prtf in pr<n™*bn» the 
uluLI, ij^it, iline c.’.f.*crir and slak aiic-ndifi j Ii* invention 
and mnniiffeciurf Those iblnE* :aUed hiq.1 1 priced ire, 
when _iu ^ iSy mimilcd. the cheapest: Ihcy are lit ended 
Willi auuu-h lm 1-J tile wnfuwivr iliiii duw* 

shingi n’hirb everybody fide cheep: ihey are nal made fry 
chance, -nor cm. she/ ever be duplicated is imeJI expense 
A i-hlriE midi for chrapne** and not har quality it ilir 

mowE irtqy*nt and cfttaifi Citair ibe rapid 4 *nH 

encife dest«c[tiin «f in. ind iftiBiJaeELirEt- 

Li ii ilir c^rr ■ 'ia-■:-,i l i: l dritiand Eoc quaLiijr III X-R^y 
■pnankm 1 1 1 j i Ilidi made ilie ScbeideL Wiwten Coils dir 
■world'* i4hh4rfiI inr accurate- xcienliFk «oik. 
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LA^GKSI- EXCLUSIVE COIL WtiFJtS, IN Til*: WORLD 


T 159 liMiliriKraqillic Special* ikrm.it it- namr -ipi'ally Ibrun ic'i 

llic Ipt[ I L*t i-rie Civil liinll f■ ■r rajwl rati nigra phic w«rk: -■■ 

'■1^11 Hvrc -inr FX|lft.'!El1il >11 ■ i'i|||(|,d. ^|ii| ■,. | l|lii|1>' >1 i>^ cEj-' T »ll^i 
piE rhi^ L-nil npr^nL lhai wktliin jfar ¥i i- were inrrril Ur hIiiiiIiIc milT 

niarmlaciariiiit *--iparity U- m?^S lln ■! mural !’-=■■ Uur rtrcpHiMial ■■rtnL, 
anil *n !*'* yr*rk ra-Tf nmr iifslTi Frvri-ir^rfl Pm fur nr. . .i«r caparil)' 

Tlic -, K ailinfrrnsihit Siiccur" li.i ri" I'pnl, l*rintr tin ftrtly ci-ilt 
plifclj FTfippp^'I K-E-Lay apiiaTaim- hinli ■■■ i-FeiIf ^cpnilifif h^-f| ! k-‘- 

fnr ijwrif; Kin*frfi[ w^rk. 

Killies =kr»«l pfHstI Cn^HT"! f«r ■ inpirhl^C \< tad ffsRU p-r-i- 

linn, ii| fi] |ng| rr rr4flliM*J* imlnalr lilt |irii]KT i-ljiT-1 iiltiM 

wtlh 1 lie -ihti-tariirf LnHtflltejf the ftiFftfil p*--ii:tf |liti u*h phr cull, 

E'lr IlkiHk aihrilvE-. i' i mll'.'J I :njt tin- fsi-lriil, |H*%lf 1 C tllT« ■llflll l 3 it- llllif, tile 
IIiiiimh ImliictariLt :-wiItIi triibi* tlir ■.nliane. I hr Ihnil Iimiiii m\ t-tgu- 
IfeiiuL 'Sc inmr in lI ■ ■■■ \i i.j I Min' i.i >1 Vi i - irXS |, 0£>URE. FOR 
Mill.A, ' 111 -PR Mint imii iMi • 1 ia£ii"->-tli X-TSa)- iiliLr^ .rip rd Chii 
&XFOSDRE FORMULA i- ■ - ■!" rlhPi* l- i-ii. p. i-.-w In ih \ k»\ ’Ivlit 

Ip ha-i h-rftt llsip-fnlighljr Kf-^l r,| JiJ r ,-r .|K : I ■ |h/E apulj.ilQ ]ty ill m wtl' 
nnnri iqitUlftt ,i II riPh^F. mw\ tl.r ^p|p- flll.il C- P.)- r.n l| yi^C '.Vt l>C1 

anil «HlM [WR bt JiffcfiiHr*|i?iE m|^n p lured nJtle tidi.-. Hi* entrarW.: 

>>r Liu- fWmula imi" ihi X-Rjijr iiM i-re-miMt tn rr-lic iMili-'icraiihj I- 

un ■; *up tcierw*. p 
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Tin* limp will Is; ureal ly ap|neri 
nrcl liy llip-'-f ih.ii l'jIi -^■rnae i-l' Viik 
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TMt lamp i- i'11■-•! r >Mifil■ iic 'wii'- k 
L- andlE 1 jNimppr iHt'amk-i.'riiE Inni.p, am! 
wiring p.* ili !.■ Min. MP-ii li i/rm 1 <> 
aLiarhi-il Lm imy niiL'L •■! I■ ib| 

11 bl—i i:irin-lii'.l ■" it!i iIitp'i 
p'iFUHi^ i-r.iTi^f, inli)-' iinL pr-'iiiid. 
■ilirr -li il liirli ran I <- iii^rarliljf Tr 
rnmrcHl tv ih.ii ilir li^l i rnM h. 
aihtirnl tn i Ip.- rb'- "T w-p.'^h im 

l.felhli. 

I'rl« i iiplpii ii- jIkkit SJ SC 


L'lupfu filiKtr-i.. IQ 

I'.Mit H <’ I" Itnllh- il 



h'ljj. jfl. 

HtIGATl VE DRYING RACK? 

Tilt-- rj- L MriM acCvIttiniHLiir tiif '■lire |i3aEif up [••■ lit 1" 

Pih.. 5L.» 
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It ■-■iianrv 
E^uurirt 
IZvintiCc 


GRADUATES. 

^irild^ ' t - I" 1 ' 'H-l^ ^Litn 

£LJS S0.S1 

M -M 

j.M 



F'ilf. 4fl. 


GLASS FU N N ELS. 
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'imt .LI 
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SCfiEIPEL WESTtftN X KAY COU- COMPANY 


X^FAY PROTECT! VV- CLOTH 
Pri** ptt loflt, Jim 

• ii-- iuiIa->;, i- injmlf-stttrrTi] in ^-un hire|i-- .1J u\ 1>. ■ will . -i-s 
IensiIi Lin Ii> rikr. K*L*h 1ica.<-T niih. nr>- nia u iilftviTire >1 |n or l - i-i. 
1 I - ■■ ‘ EikIi Ihirk (‘fi-rf- ■n r.'ipliral InH- 



Fie 3T. 

LEAD gla&$ spectacle 


Price j*r jmli. 42.K. 

i lir irlih+ I< (ara-ii -irnl liir Iiihl, kfpjr. lliq- i.id*ftq 0 Ttff m'II'IlM* 
jir-Heriinn Hi [(if ejrf* 


LEAD GLASS 

kfLfiLiif ?k . -i«-' ' ■■ ■' . ir» lS-71 H I* ii 44,JO ■ i 

i'» li i to.ttu. 

I'tjE miiIie J in i!ir -1 1 ■ 1 . nrj !.'|*h|4Ji . L>r me in i.ilnti* uuJ ntkr> 
\iijr -'ft-, mlitI thh*i ■{■fit. c i •■■Lr. 6rf ■.■ nil |* * 

ipi.1i 



XHaY FOJL. 

« vL.uJ Ju* I* I ■■,■*- 1 !|.. t i l"n- . <• B S»5 ! >.i. - . s u 

i i'jrii ii .e -Ht mini ■ 1 st ItiuicpJ v. i ili X-Rij-i 

-.Ik 


SCHEItlEL-Wt3T£RN K- Ft A V COIL COMPANY 


'“I : I i ■! Mu Ml ■H>nr i".v i I ■ iM I- m<«i S-lm.lel 

A Vi * ■ I-. 1 hi till huii.iliEi,- > ulik -■>■■. 1- I- ■ ■->. ■ >1 till list-. I 

Currml. 

ILL. - ■ ■■ I h I'Ji'i-L'nl <Ai l1 1 hut •>!>-- • wily ik-iyME'J 'ir^t pmnir* hi-:Ji 
a% wt ii 1 1 in all ■ -ii r li ■ilip-Krjj'Mc Siwriil CflLK 11 will iIfiw .ny ain<>iml 
■ ■[ linf"' rUi". lie- i T 4. it frninil . m. ti- »'IIJ- Viiillili ri| afk|wrc* a-rfl p ft? dike* n 
a |iilL . Ii II ikiiftl'-vlnl 11 'im Tm1, Lt ' I ■ | I-I Jifll -ir/" "^i.- lI I’jinr' 
ji:.il nlJjlrt Jjmil II Hair p. hi cli^li-r JLI r* a Urtf." .. iml . il r ilf tv 111 In iLw, 
.i m i.i-rm'iiMijr iipt gn rloiMiiiaj HP iI il* ii'iiiimi iiifi ii X-fCn^ u^i^j.i'aiiH, 
b BTC ill* Irli JiT>. il* Mil- litre thiE PIHET COIL ill Alulim'JUT -t f «■ in ihli 
‘■nrL»-\ ■ i'l-gir il'i " Ii ii ■ «’srui iPTiiiurif' Lr lniEii;i" ii iL I.. 
i.i iil tk lhj-1 ■ ■!Ur r- » tr< i[ii pc\ 1'- kiitnlc e*. i- « e>i.>I «1nii«--ii.ii liy 
|T 1---III II- llil.f' Ilf Lhi- 1 J |: il rli Mur "ill A 11 1|I 111-. r< IHIti-I 

Hi* IlijftW iltc 1 -fcir* I > i •*-:i iiriiqpf j ,[ip,v i|k lirlpfl* Plattfil n- 

J|f|l1nE¥r* 

My tn || miijj r- la rue aiin-nrt h-l j. - im.iTj u |f# hl LiM^ r |||i? i, i.> »- 
cl!■ *n ■ ■[ iTf>ri p il!f ma+rrtrtir llne-i ft- Iririv iri: tbrip|-ii"iiip|iiir-ls- m-i n.iitil, 
..II-H-.J ni-.. Llftf- ininjirr til lnrrn ri| I|m, pp.it. ■ -n ilu -■•iiTniJni^ tail bfl 
ikirrjp-'- Mil Ic x iiriii-.|hiH|inu . .T the PCi--Tlp|Dry lY-lktliaCc 

I lif r -■ iiIe p*ii (hi- vcrEnlu-nn|iiqi i- gh.n Ihm |Ik - m. tnllayc llhBn it m 
■>1’ i;i ■ ■ inerra-r >i4 riifFriii ■ >r i*u(|iliI lii-ir |ji-r icrmniiaiy 

Tjp- ll'.nth I ■ - | -11T L- IIC I*1FJ -n ith llli. II ll [ii flilllFr hi|fl- .. i.i-l. 

■"Till-- 111 T.|pj|uifri.|t|ljp vmit 1 Ifp-pIII a frarthni ..I .. tn II iry.-ili.li 

ii>f il i lEin Ui-f4 a ni-1 Jirnvi i ii(ijf , c t* 

S«ip|p 1 ■■ rlirrUlirtj lim (irii r nl |ln^ri[ili|.. | irmiSccd tl fi.|l«.> * 

IJ ii KnHip>yF4|p>liic S| F i*l 1 -"’I S175.-00 

r*i.i: th rlip 'i^t .in 1 1 --rt- 1 cIni- iii-inni■■> lIiiIi- 

iTltlr. bi.00 

i n-i- simii t l liriri'tyipr Inlrtra^vL 2S.IM 

IVrirJ *2135.50 

ill- -ilh.1,1 . >|t|lg>|||L-Ell IB- Hail rhfL-.l MI L ll Mil I. ILIi| 1 ■ ! ‘ 

MLreiLillbji :|MFl-ii( l.\ J(.||]|||K Hibr 11 1 ‘i J _k I I Ex'Ll n ,1 .11 aiLll^d 1 HittftL, 

S-^5- -1 Iii ir ■! lUdhTit EHTIT Far rtrLl'if i . -Ii 

Wt Li im TEi-ir>-L- jl’ -.f iprir r-.il* f™.| ■ il-rjirl III 111. , , 1 -r 
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LARGEST EXCLUSIVE COII- MWFSS. 1* Tilt WORLb 



OOTffT -a h 

Price *MS.Od 

Furnii? r-- n Sc<LJ W ■!? y^nnv E*tr» C»e. ®.'-'' '• ■ 

|. I|] ■ !■< !''l ! -t'!' 1 TCI It ■nirrcin iilit SJiWii. -I- 

h.CNl I.iI «l“ ' ' 

^r., i ul 1* IikSi K uIvtumliTrir Cnll ii-t ilinhNiiiin Mr «1itnE ewreni., 
■«■<■ iirminni tf 11 r-'if* J 

11, „ 4 n 11 Irt. ku.u .=■ Ii. J in, l.kli. J ii. : - in. * J* 

— hi 





OPAQUE GLOVKS 

|'|. - in- nude-'•* i In- -u=in: milrrtij a- |I> ►Jiii-Jiji I: ■ 

Ini irk a Itrj rfTr-f Mil I |imt«|fau .Uhl *Ii-mL| lir T l%Cit |r *L1 iJ«x k rf.|m 
Il'r- Ikjw^ir^r l±M-t p^r ihinrii^tM^ir nT ,i llrrr [h. (llimIt .iff t-q |uj<i-.| !■ 
lilt I -i ■ - .! Jill. flUr l.jti.« l- Mt* a* ihi i l -. xml hra«^ .t- teiap I at > -i^iitA 

: i!‘l ?:I r i-tihlf earing wi rh*r rive npctlinr maj *M lm infill h i|ln 'hi 
■ lifTmilLv 

Price p*r pay, tti.MJ 


GAUNTLET GLOVES. EXTRA HEAVY 

n«f- film r^ air- Iiimvif* 1 hiii Ihr -ill**s*• *iii| h*\+ ^mncfei* a^imIi 
i I'^l' ji»* ' <1 1 hr ■*nii« u I Ihe npcrjilDr 

Price neT pair. JLSUM- 


X KAV PROTECTIVE APRON 

I'll r AjUCn- ..-hr iuf..lr --i ri i-ji. i«|ir rlilli Jllrl iff ail 'llrrli,^ p. ■x-r- 
1 1 ■ ILfc ID all |UTIM fli Phr 

pries, 1m.«. 


X MAY PROTECTIVE HOOD. 

Th.r H- «S ■■ *tll nude, fil ■ lilt’ Iki Tnl nicr'jr i|i:| ii jHh^vsficd * lh 
f*pt in ntr>iPPr ill* aitinlden 

Price, SID W 
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5CM Ki J3E1.-W EStEKH X-RAY COIL COMPANY 


largest Exclusive; coil hnfks. en the wque.m 



Fd ( .ii 


5CH5HJEL WH4TERN TRAY ROCKKR 

Pfritc. U5.W. 

You may i! rising] rinc sjIjIc vhilc p»|Hii!i]it b n>l, h EhM pn 
scaiir.mk- jiTOjWHtian far you!- 

The device hhi->wn ru Ellh |-a^•: ■ ■■! t-miidcrable V i-It Eu 
.ha iE< vclrrji iheiT own plalE- bnl w-ho ifcn ant cm*t it* fa* ■ -I r EG-n- (Tiiisb 
imr Eo Ihc fcfr*ciT It? mrin nl 1 lie Truj Rcxlitf llir JalPilo R- r *j ifirria 
e^-r Wltl'jirm Eibtii.- time km 4'fiidh h c^-Mritkial (nr proper deyel ‘ipinenl 

X-Kly PrjcallTC 

L'l ’ii’ijnn* 1 1y «u». .-In'il t-. llyr fticlccf i+ in Enninclit) 1 -hM prOD? ban 
fsr rray hfllifri mi ItirioitPy bras En a*.< - > iirimmEatc £rrr , !ii|>aiii; m?' »P 
Ed H ? ]? iurlif i 

Tin - Tny Ri^lcn iwietatfi. from cIiTist 3 ■! ireel Os MEHialinu 
tltnri-l \ HImJI !tll>Ei>r IwlliftTlS* thf f^v- WT ill ll t 1 * i |rrl y » 

Ihe niL-lcr to ifirt it jmi [bp tfpfcl malirm mi.| ijirpi 1 . 

M 


/ \ X llu 1 >]l Mving !*jiii 1 ti . ifrt- nl a rtit »d unr Rj-Ii j riplik- &|k. .J 

* ■ 1 h mi” '■E.nn* J ir | r lviil II- lypr ■ ‘I lnu'1 i'l l i-.itllli-y ri-i-..n- 

jEur 1 'lc r 3 ii(( ni ill , inurmhrrifc I- *Ih oh telly nnllm.ivit. r.nii 
lI'T ]ihj L ri i j n w.l Ir .1 in hit. luThVi1i>r> U «pijpi-j)fici| h.w al l maiinfr Dr 
-vnrk We can unhetilntiDRly rcritmnaeml |Ili* L'nil 41 I lie mm* ]■■ -w 11 1 n I 
HfiJ rli-fif tie machine- iif^m thr inarkc-: tortayi far rliv ftfitriTGr wnh ihii 
machine If Jj^f-arnd fur ir -1 nil-ii-rniji rj.Fji.i: layby. yet ill*- L'lintrol ri in 

. rrlfi- 1 h-a-1 hr ^b=i - "■»«!&■!-ihr m .1.1? I X Hay r-.r ihc-rapi-iiiir |mr- 

fltt ircutttll H( lb* b **vy tlUrhlirft irnih III-? on I [.napcr. Hit ee-tr h- 
-EDr EiMiHiMfi] ilmve'i. ime- □»■ ^siraaniimiEy [pfb rftlii** with an a-1 
\Mi‘.ir*ir wliirli -a irniu 1 Ik line nl a”l lh^ ffEqiK-iifir*. aijrJ «-c¥^b! <MF«t 
ml ii'!> Ijlilir 1 

rill' <-i[||i|Milrn 1 if ri.lLi*!. 

Erj 11^1 Ki'l.i ninpllir Social Cull. . .lailMi 

fillip ««ilL wticmui .mil -•.Tjn:-r-. t 111 . 11 . 11 1 r«| *«■ 


W li il r i'll.. rliPr fty.W 

M:(rciify Imtrfiif-fli .. .. 7S,® 

T li J 1 : J 'l.ilil-iur Punil IXSrC'EE 1 .I 1 1 il 1 II I 1 1 I itpEcI . , MkDQ- 

1 knt Arnificre mHer.... .... .... ?i*3 

Ow SIjIHi iri[Kre mHcr. 2S.fH] 

Rffnruitor rurMnnir-l n?\ -np ..«' e..-npTf 14- tfirb heiil 

lmtra*- h Ti.ie |il*ie. ElrctrMtlei ^ihI IviariS ... .. QS.-Ml 

tht* Hilling liMlnrEinrc fibril ell.. . . H.M 

ti'l-al. ..... ... ..... ... .. 

I ei siirli S+1«Ecrf Ha'li->u;rx|jl i i:E- Tirhr , . 30JM 

* 5u7 li hhpi 1 . 1 KIiihe«l-l'"|m tZJO 

t Ilfavy hiM iijflbt . . iliO 

-1 u 11 1• • in□ ijL fLirJ reijk-... . _ ... 7.5® 

t iilhc Tick..... ...... . 1W 

T-n+al rnruplelf tHB-M 


Thi- ^Ihivp ■ 11 ti i 1 • me 11 i: i- |r..r iJirccI •.nrfrnE ami can l*e -I'rii f'»f lilt 
AIepp+ijUIbic c«I-|-C«I by finivly a-l'linu ■ -i#r lollf pr r#*i3fcrr. j- ilT-miTilicJ 
nil llDflc 31, LI Hi iiilil | Pi|rf n*r n 

Fsanif <niEfit uli-ivt (i-r rSltr?l euriwrt Ik 1 ftim Hieel vrikh 12 
li'.'h r-JI i'-r Sj'llf.jiJ. r"i Viii-rrii|iihif l i rr-;nr. KSB W. 
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UfiOEST EXCLUSIVE COIL liNRUS. EN THE WQHLiJ 





OUTFIT "O'" CABINET CLOSED. 


Piiti i itrr i >te with *11 aeeeuorjf*, £4. 
y u rr-iih-r :l in li.iliiJ K.JhotaiLy. Emrj Cm, ti&Hv 

h i-u* I i- eo I>e ■ jNrrst. * ! ■> Z?-i wit current, _■! I tISAO -., the price- 
igij i!dd lor cxim -■. r l:-r.- 1 3,^ 

CnpriMnaEluu Ka-dinRir*phie Special ii-eli ievrttliricjr foi 

o"l rr iiji ini,- pp- rilrecE taffeai, a* SKt nh Piiec 


fUmiBiir.in: A ft, LI m Iona, 6 El, in liilfK - Fr. 2pS in -»le. 






JMIAY PLATES. 

Cmnei ot I Luuiikir tc. 

Size, 5 a 7 WilU2wU I i ■' .|K-..*|.m U,.<h l.'- i, Em elope*,* \.*a 

Sizt, fltjjr 1]^ Wirtii Kin-. |..|,.c». 3 &5 \Vitfc 1 * seLr HaveL-pef, S.19 

Size-, 3J t lU Wit!- 2 ?-u» tlnrve’ |». . 2,W \V irh IJ i * Envelop*. J.iW 

Silt, 10 *32 With2 -eu E'lnfvp peak, 4.H Wnh 12 Envelope , 5 11 

Size, II xH With 2 Lri« kn> - leiprh (JGI Witfeli wUEnwielapci, 7.25 

? ~l, 1 i xlJ Willi - ‘c-:-Kii\■. SJffl With I2 ic4j- HjureLnpej-, 3]jl 

L-nJefs -fiijerw^e In.-3 12 *ca* oi envelopei vriM be iurriulhei 

■nlh tack dnzen Flairt ^ r ilnnS 


LaNTEEeN SLIDE PLATES. 

Ttfcr "InvpwinS" UfiiiJ, iiLule lip iliv lira^rial Ljiy-FJjie Coir,piny of 
1.4. mil hi. !■, i-br tiicHi r prom imi: l£n|rliiUh larne-ru-iliile place ntirvufk-ciurcil 
T.nj; l.i ii, I I- L ii n l H ±- I 1il j llullli >1 I jsiLcf M ■ - Si I ■ J l- «-.•■ kefm, l!'.i brunch III 
|: 1 ■ ii 1 1 ■(.; r-ij.-!-lihilsi£ h«-ll developed ihe-TC in D hitfki-r >Jr£rtC lllJII ML 
■m.v (ii.hr t i i.imLiy. Maukrilly I.r.i*! Ii l*JiEe-rn |iIji|i.-- kav* rl'lL rflE.matiaQ 
flJ 3irMig ||k fluent PLpiLf. Tar- Imperial: pliie^ are mow inrii hy ine enon 

|:f i miriL n! 1b:itrd il -»1l-1r Win kef* kIL ill:* dOlklll T j . 

TVriJ hrinif- 'Hr^iilD wliktt I slick "Slem yd law lihrl Per 

dozen, ii tenli, 

The Slci'n are #jin utiinblre for die proiLncunn ■ I srreen, Nae, imrple 
mil red |oik±i. 

Cir'bL.Lc's-, CraniE-r't A Sced'b bincrw plan - dozer-. 55 cipki. 
Svcd'a O. Dl. P. R. (iiertu,. L luc, pi: rfile toI lovicah p«r -dozen. MK-. 



HEO-DRY. 

Will Phy P^E« ji FL« MiPlrtW. 

Keif-Dry I'ri- i a jieuoI v. JLbm 

ten niLimSei fcfEcf faw mplnfE ti ^-<|i*i|, 

N"c. -DF,y =t a '■ Ikicion in wh«;li ih«- ae-yALive ■> 
I'lsrnJ aTi-r vH«Ki»ff lfc - li'P "P in bottle^ ol 
convenient Mie P iM caPi lie ii^nl reshtiLeilljf. 

Fn Mnlr.. Pr .. fCL3* 



(C) Jeff Behary 2019 

















ICH EIP£L-W ESTEBeN X-RAY COt.L COM I* A MV 




X-HAY TUBES, 

Tbr ah'i-ve lui ilbuaErati'-* Slic wril-fcpr-wn Green d Bjiict lniic wtaicN 
it fin l- * v, itK jinoiM.il'ic rfjjuUh i lieenr'l it >I<-i the [iikent. 

Tl ■ ile in lIi is Riibe in nln lifayy. *"i| « pvEraiiltcd Id tRajiJ ■ 
fuivy Ji«liirri-r wnlioul ilrupijinK: in vmi'ii’ii. Tn.i lulu a>i-ii;rm titit- 


fniriory ra ]:-,-h'F ipln r Te^u-ll* Hin <njr iaruc CgIIp 
■PriiL 1 ? at fuLlLuv* 

EHiittffer & inch c 1 * - 

Dioinrifr 7 inrhe*-- ? 5 ,W 

3 >iair>rirr £ inelm WvM 



Fi^ J* 

AfACALASTKE WIOOIH TUBE. 

The ibOVc IJliji-ifiii ti Ihe iincalailiTWijfcw-ia IMl't lhn lug^ 

>|r,ir HcHl-iitr fur oa <rac lirse RAdk|iapk( Stucbt C&il- 

1 ' 11 =i ty. 11 c ^i( r nidi . Joe tjaicfc pklnc-r wer L 4 p<| |r?r_ i?*!«iuemb mil 

■ 1 r! .ieI 11 :* Mijipltrii Wilhi D lju.t:n BUtOnlDbC RE-If Hilling llcvilf. hf 
-rli-h ii ei krjii iniSri [-e ri rci contra! a I ill IftPci, 


Pl kE-l .14 r:i 1 l, i n * 

DiaiiieEiEf 6 indiei.. , , JiZQ-HJ 

Diameter 7 iJidie-p. ZSJK 

Diameter 9 Snriiei. JOM 


—31 



Pie. J3. 



OUTFIT "B" CABINET OPEN. 

[]mfu jj IStuairatsKl vn P'-u* * wtfl> Cabinr: Cloud. 

I* i,ui| I* in I : • .|*rU*i| nif 2 i?l I fit +iiTmii. ailJ ftSAQ :o the yii ic^ 
4|ni-irt| fur f<kra *i/: thC*«l*A 

i.jjinbmaEM^i Ka-h .triplin' Special anil l | H l, -i ,l l L | icmy Outfit ftir At- 
irrnalint iit I laEcsui Currenl. p* rj^irfpird p.n<| lLrmipr4 n n 
iPaier S+t-rn. 

I ?mir ii 4!i in+ J ft. II if.. loMfi. * || ? k 4 11 J' : «P whir 


(C) Jeff Behary 2019 
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BCHEI DEL-WEST SRK )c ftAV COIL COMPAK^ 


SCBEI DEL WESTERN 3(HA ¥ C 0 t L COMPANY 


T JIEJ nri ■ ■ i j 'j .*■- <. ti rn illu -(Tire* the Scfcridel*VV crle ri» k j 1 -i 'graph ic 
-Special. rrmlJliEH v,rh mel-EM. three frolnE efacifrditk ihiefrP'pE'T* 
and l!i< lEnttop TmlnclBTicf Svritrl- IT - ’ ■ ■ an In’irm-iisnl fvi 
hospital iniE heavy iimlikHtUin wr.rlf. nm idea lively ! ■ I«i hl>Si + cod 
*hitll WKiM kaiin iTlc mnim«=rn diicbth«e Mql »l i» fM^lile EG I'W 
ilncr pf*r from ii^trw rUtmn* 

I" .i - icc. - fill riil«>j*rifihy >ovi iieii-b Im-v IhrS.iii^ a c^d coll. 
■ (aad hibe ■ .1 eood operator. tVr nr the- ■ m l 1 lit ■ ‘ - itidi ii 

shr pporattpr t* ill follow 111* l.itci Liriivi ■n r giir he >s ill ■ h,i:r:i\ r valve 
ini- a (Mi ' ' X • Ray iinii '' Mans 1 mu- i« WL'inryiiig alfuig whh a 

pM>T coil anj tldttlrlhtt the runic i* hi-* ■■wri, utiiET-eii*. ii lie winild pul 
Triim-rH in mir hand* hr caiiid e-'jial ITit Tevttll-* hr nipir rkwi will* 
imaifaimFl ac>iiwvviP by M!ow Era-rtilimier. 

In ihii rtUBtnkm vft dfcfllr* 1* call your attention to the Hutton 

llUjLJiUMir Steitrl- wliwlj f h Ml! Ill I Ivr IfiLirn-fc up mi- il jdiii K ra|fcliie 

Special apparai.i- Thai nomathinp iIif- kiwi! I- r^gnju! with X 
kj;. itutlii: ^e ha\- kn-n-rtii iV-r )tui- luit t lit iimlilem if iit|f * n 

ideal arramjirBiifn uic «rj iliffimli in lead. The -ocneMhat clumty 
ertini rn.Ti|n>Hrr ns-rd h y wmie F111 c-pea n inamif.icturcrk dill not in-eet our 
i-iem* - 111 ■ mu Ii wi l--M«i a.lcii-1-^L iPri'Idcd tn -adopt > mpc of it* rukdilka! km l 
li-hcr ■ Y &It, Hiitl- iii plaml Ik fora in Ilia ■*n--ilc 3 i 

WisSinUI u r i' 1140 mlo V- n|i|>iiiR a nil LwhlHvJ il-r; lilt. | l|-r HuttSfl 1 11- 
IMI-Ibm’? Swu.h, whrtt tifcrd u-ii’ri our tl «tw |iuhlt 1 Ir. lnilytn* hllcrnipEtii. 
rnjMu I he M|FfdJt.ir In- raiHUtta I yi-iici'T lu.rj .ifc*: hetnwen hi* L - 0 il an'E 

inLr william internal ing ihe fraj*>MUav. lo.| in x|ii;c <*\ any vpjhlt flf 
lilt vacuum od llir tulw hVe tin In-- 1 a r 111 h; k v retammeud ifiii lj |--.- gi, 1 1 : r 
ir-jit puwfrJnl amk efrieien-t >L ka> iiin-.'hine p-nulTuccd in Lhr wnrlil e. . 
day. 

W* llEairUc th- -ipparaism f-ir liirpi i %-prrirtii kriokr a-t [-ilium. 

\ f > inch tiiA M^aphif 5 .r-rc ini ,,. |27S,MI 

TaMe wiik Kl r-iifc“.i | xn. | SiricehE- 11.1 ui'iLs.'iI *>n 


Wliiirr Marl.lr. biJft 

Three F'Eatiinmn J' iii RJ«|ji>ljtfi‘ [pEr*Tiipieh tn.-.£» 

Antpcre Meter.. 23 ,W 

Mllli Ampete Meter. . 23 . 41(1 

Hull-M rnifnc^ajice Swidfll-. - .. +' CO 

Tbtal H 7 £ 0 @ 

I (| (tii II 'Hrlr. rfd Kadh-i^--p liw I "-£040 

lill jiurud Hilnr^-I Ir|.e 12 .M 

Heavy kaie Ti.br - - 3 l-W 

TO« Rark.. jjdd 

3 X ..El MrKiti C^rd ReeJa, . - - 

T ■ -I I I WinJet■. SI2i_SO 


"J'hr abiivp i-:, ii| ii iu-tiI i- i^ r I bi n -l ciorrrirt and ran le u-oii Inr the 
AlterlULiliirf cut r t.i“ h f tu.it.ly <™t Ur r^i«F.rr. a- i| T -c rilirr* 

rwi pafle 2lT iir -i -h Inf .-[ 5*41.DO. 


f 


i 






Pie 31 . 

X-Ray Tube Shield vrith -11 a 

ItfifiKWiP 

Price, UL«. 


over 

Pfkf 


ttC- 32 . 

iJR. P IFF Anri'S VACUUM ROLLING RHEiOPJIOKE. 

Tliri rin i.iyifr ii. ■£,jj. c cLilly dcdgneil for Ivopdorc aisil high tre- 

ijKTn.jf Lur i rnt-t, i-1 tliai it may br ii .-eJ iLireccI y frum a x i.■■***' mbi-hEiie 
or (fvbl -■ KiKraner or IranpIpTmar, a- de--i reJ. 

JEaiklle #i-.:l two vjtvimri hiLlbi, .. -IJ-SA 
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LARGEST EXCLUSIVE COIL MW KPS IN TIJE WO Pill 





JUnpe-re Merer. M.Ll]i-jjn|rfJc Mr'ij 

Ifi I'irnder In do hovela-t ivlirk !■ ■■rl iTi I lit PI a ■ I i ■ - k r a 5 ■ • > c and treat- 
mem line, m p.s *«-■ riaJ llul ihe X-Tiaj ippaTDlui rhW-d In equipped 
with Ampere and H'iLli-ampere ta-ctrr- 

The Ampere merer reffteEer* ihe mm:! uni <:>? rurre-ni pa-mnff lhrough 
1 he prinury c«f iJic L‘inl. The AJiLhimprrc meter regUlcTi the amoun-i 
al eurrent 1'avinur Ehremih the X-Kiy? EhIk, 

Whh llie \mpeTP F^fifr r^pHteriiric the h mount "i ■ ■.irreur patting 
i l|Trii|fjl-. ihe itimarjr, and llie 'Mil-ampere merer rerktefing |hf rurrem 
pli'HiK Ehrafiffh v.*- N 'Kij tnhc, all piie-i^wprl i- elimin.i.L-ei!, Iroth in 
kj,1i -j.-ri|,liL-r ami LrealmrnL worlr. 

ThrNr iii-ri-rrr- nard in rrinriperk.n urith our es-poRure formulae will 
ihi,uir r'hl the aikrad iDcxpcTieiioud operator in doing ia 1 kr.aciorv work 
Pfii-- -eJteli Meier . . W5.W, 



„ HI Wr 

Smile Spiral Vipsuin Rlmreifc for tfeatirtp la tee iiirfice-. 


* 


■ 


* 





OUTFIT 

Price- Complex Wuih All Acceriortti, fSOi.SO. 

Furnished in Sjlid; M-iJiotany Ksnra Coil. HIiJiM 

II r->il it t>> t.-L- ^ii/rati.-il on 23 1 vnlt iurruii *ilil Sll.-DO c.i jin- , ■ j h -.? 
■.in ilHT 1 ! tor rxlra tire- r hen Mat 

<di^iilei-VrVi<iinrii Wail ■ l:■ >|.• I■ ■ • ■!”>iiifit !'■ ir Alierrucftig qiid [J.r.-vi 

CanriiL a* ItL'miirij nn I’ii^t* Ten 
frifllelilkim -Ml 1 ] in. En-nf = ft. J an high, 2 ft. ?'■£ in. Mrikle. 
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SC El El DEL WESTERN X RAY CO 3 L COMPANY 


LARGEST EXCLUSIVE COIL MNFR5. ]N THE WORLD 


A 








Eis. Hl 

STANDARD SET OF OI.ASS VACUUM ELECTRODES. 

(Order from left TigTr !■ 

1. 5 traiglit Urethral Elerlrode*. EicE...flJfl 

2. Cim ihj LTre-iliral Ekclnxlt Earli 3-M 

3. Th-roni F.leciTode. FicTi.. .. 1-Sfl 

4. 3 r iai Sa^al Electrode. FjicIi.., 1-H 

5L V-p ii_.il ESertHide. Ea:li I 'D 

& It.Ml v or CrNU raJ Electrode. liidi . 3 $3 

7 . HeeuJ Ele-Elrarte. Fa,h_..... . ■- 3.K) 

Fieri roiLt ll-rurr! . ... ].“M 

FiiSI +er, in*. I-- il irt|* hobril... ........ . I D.M 

TUBE RACK- 

Will bole *uie tube. Wood h-e of pfrlrSbed m^!: smiiijr fimih. Hti\ 
Iron, wire supjjnrli, rove red wiiii rubber. 

Frire.... ..... r -. ■ ■ -II 


OUTFIT "C" CARINET OPEN 
Sime OurSi jj LJIuura wd on Pan* Eleven. 

SdiE^il'Wtttini Radi^Hrip'hfcc Serial Ontik for Akerriiiitsji Rail Difrce 
Current *■ lieom-fii -n J'l^e Ten 
Etfrficft'irint 4 ft. El in. ion ft. 5 It. 3 in. Irigli. 2 Ir. 2' t in. wide 

■S3— 



CATAPHORI5IE ELECTRODE. 

Thi* elKlriMl* is irTiFiK*:'I tuf itctivmw. medicaid fulfils if Ulritk'f 
Wiiefi Hit rlrcLrodr n iiii^hnl :o the hkgb frtqeirii ( y oil nbc 
mrJiMm wilL be Forced llnminh I h C ii+<-.:es 

Jfoit 1b* double cjrlin le« Hrraiifirnttfiii. Thit is «Rnetlr l 5!-: lirr i|^ : ■ 
W J f(Cicr#i hnfifevrtni-m. jaiL It !s.r :ie piiTpa-te is( eHinewtni mg |hc eui 
mil ihrciu^h ibr rerun . t tl-.r meiMemed parr \ i -.i:;i iilr leabienu or 
twjHwnff. 

Prlre..... . «M 
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5 f El y; [ n F-1- w k st k h n jc h a v coil ComHAn v 


largest iistci.uai vt con. mkfrs. in l li l-: world 



LEAL) LINED KQX 


■ -i • -|Jb'>ri31 had-link'd Imx fn* ]i«-UTvii*p •»ru«isrjml \ ka> |Ahrd- i- 
\ i nii in i h i I ‘ki l l frw .iprnl'iT* feel I II at 11« r > nik t>> iviih>>in oor 
lj i . H --ai.-« impin'.-"'1F5 +i> j [i»-. I>nl ]tff£rhiilr* all InlHlity-I dim 

a^> . iiupiuront .i ..r* i'r• • 111 ts*r--k''-.a-* pLU>mie - >■ i ii.-ct+-.iEaie- 

idanna the plaEgv ■ U»rin *linjiih> fT>>m time appiTuuii to q- -11 ix ._■ | k fir 
rvns Llkdr l'tiriaj fuRV^I m'lnU «hce cnl^2 i« lieiim nyt-rarr-il It i> Mfll 

uii. i-r.|>Hb| 111ui Ji Raj idiiEts nr.i-1 bp krin -imii ■li'-tnnc-. Fmin ih 

I-param*. unPr^ iliey are mriTuIfy pr- itrciad ir-'i'i iNl >i lRajr lifiSit !■? 
lurin' >>f •■■nt: Ji l’ ii L "i ii. l t.iI >>r ■ ■i 3 it' r rfiair-ruil whkh i< clMoIvtrl^ 

■ ijiiigur L>> Lhi ™ rao ■■ Thir ln-'i ill'llraiL-1 iInp. i- 1->r tbL> fiurjHk r. an,' 

■ • -i ■!■ "-L rnlualilL' ifErt-nwy |>> am i.i|iii[jiiicnL 

I'rkf 'ii Ihj* .sriikifiuSj larpt I" wceh* |jl ale* 'J]k I*i 

ll i N elkr|j. s m . iLJJHJ 

ni li- 1 -^ ^mlikiriitk lar^t- u. iekeixi; iiIaLl^ pip !>■■ 

I-I X I" |iiL f i,k in hi/, S|l#] 

I'll r rTW* AT* All llljbitr ■ >L itaL ^nit >' ncly lini iLl-J 

> 


0 \ |i.i k;!. •■nil uti■ LM lllli-unn- |bv S, hi III, |.tt . -If Mi K 4 i|n-«ra E il:k' 

! Jlklr. >i Mil fi.iflB III ft nkprr.Uiill RJlBiljlll I- higilly 4-. t ntUl 

InP £ik i| lAiil^FXjilit. | bnil in 11 . rk T |i li,-in tar. ir k 

it e« liU-jH t-iML |ii- i.hl-iin |lif IhiijFir .1-lErbrlllm:■ -H nm\ Jrtn«l willi- 

,iriL M I Ilh Stl-. irJrLU i •.Ii-ei) K aiti- ^r.i |iIml I alilf nni| , .J-nipiit-.. 

|ikfd^nl imiI nivlk- fiiiiii-.li .i irriiLvc-iiii n| EjIiIj- imj ;ili^.-liil rfy ■ ign I I iLl*r 
*U!>V SH.rk .1 i iiilljif ci .pin, 1 1 ii L i; lljrj nm:r. * i|nnini:i;y frnill (lie 

r n-lirllirx flif i .in ils«>| Ii ir iliji^iiiMali || ,.i ll*r-r JjUirel Is' 1 - iJIcftE I’n 
I r4il lcE-“ In ml hfcn“ tl. 'iJliJM... i Ilk till- li-itH -r.rrvit I -h:<ji:|.-l 

i -ill . f, .i* rfcif mhil$ uM^ll.ll Ik Aim. - | Jh> ! r Ilk l,rl,.ii- |Klltlun 

I'll, . I i,’h|‘.IE r- atL- fi i Jldiljn i| r--fc”JiE-.J in |i!, ilnc:iLC I. -clj *■■■• X 

Kiil iiHllhi- I In; i il C-HEnjlE tuiDEl, ii: ill dEirnLUti^H. i ||tf t.i 
,,i\.„\ S 

Ill ni*| klilrrmri .HI <i$iLiar j.UIt Nik I Ii i- |nkrjn.-, f.-iif qi r n numtlfr nl 
i-.h. ilxl i I'alLirr h In lw inEilril In ^.nrli in hpii.br.Mn^, iiilnnly, j -.IrjrEil fnir 
Ikvlijin^ lln. X. IE-I.J Hllir 1 i |ii .nil I In X-Wai- Inini fiq-k-ni^ !urk..,n! (h.- 
iK'likt -Hln-3 I lui'i I I I hr ill i ft in !. .nl-iiiE -ml. al tl'P ’JH ■' tin:- j-iiililr 
line .-|.rip|nr In --- I he ^-il m- wlifai ^ witri!. qlpuk L,. ekailU-P JJUriitiuil uS 
I h r [nlir hnij il ia|ilLrqjJfH Irltilivi |i> ruhijir 'ptitfff :im! fi4|||inili AntL lO lu 1 
jhl. In ri niiiL i; 1 liir till -i hni-liN r *1k1 ^ i inip ir r-hh i.i Bpfiira.lTl.« frj.m ibt! 

lAhle when iE n- iihRil i'L i- Nrmic |■ I-i- - ■ I jimI Rlirn lirint' ii Ihk-Tl inly i nr-yipcT 
pik-ir u. ii. pM Lhbt I lie JifluSrARu-k tic ■■.. hnnn^triirtcd l&ini t-*a.Uriticn ur 
•■1 r re. ■•■ "dipiiL ». .■ I. may In- <|.mr ix i|]| it t! i . .i | h.icri'.i r T i arc it»r-ir 

|Hirx|iil Ml thl-k lit lb- ■ ■, 11111 ... ni.ninl-qi.tiiF-.I i.y |ti. Sk.ljlijJd-’i^MlETU 

\-H;qy l.i i|| ’E'kinigiqni 

;rm. \ty LK* kilt MT»1I 'ln,.i* «hi. l.jt; !i.-|£ q n it II III l !l I ■■ hj ¥*r|iicfk 
I I'x LPl'l* >:nl I In r-jkinpr^'k-.iiT ^r.- |«-lati'S li nix Ji-(jl- -if |j.ik.|jini| relative 
try the InRife 

Thu .-...ii-|br. : - - > >t i- lir- iip: In iJii^n in ■.■■ihit-t wiLli the t>iriei't ph! 
■t«Jin-pto ->«t -Jita.ut’il lit mrajns il a u >mi |xc«r wnrlrimi; in d ibc'i. The 
hi Ik ivith I- ill'iifhi >;nt>. i:-li. In iuriK-il -u r ijlii niich’ that tSr 
rbLcM >i a i-ilitTili ftilliipu ««n tV cnili > I Liu uiM-. moji l.-i ibairTi-^rd hy 
inrnr- i «' i>.r-.-^c.-i 1 - :i ' tbr ’-ah’-l Lintc il l- ti thu- asd 

i-|h-rji»r i!iil| irwimiiiy i r. >n the X'Kay -eli>r ill j-• ihai wliirh |in--*-t^ 
i h r. in n Ii i hi ■'11>:ak p»ri% .1 tlit a I'laratu*-. 

I m tht »1i kc -hrckilj i milt " eSh kj^n^p- tnl-e- 'lilt’l I Liihkf Ibere if au 
-r:ji ii-■ ri.. 1 -.r pir.>x . >| |iy uhi^b iliaphrafliiu >■: hlTr-rt-m nii«v mat bt 
■rijcri.r'il J'Eic-t 'liapUrniiim- hn-L-if eirrnlat r.|irniiiL.T «| [fat- a iifhi -rer t>* 
maldr iiu-l 'U-i L" !■>. likun ■ ■ n plait- rl^bt li>y icii i>> rltvrri liv f ■iine->?ii 

■HI cl riiXJ-r IN .1 rjy full ■ i lilt jliilt llEfViliiciK! lilt- l-^di dLPIUlte -M 

i!ir in liM i - qii-iniaiiuil hi Lvrtmy ii-it’lat-P- fr-iiki ilu I il kiilnEy anil 

acuSI -.|<.nt -li-frk. ibe tum|ir-fti^>.>r j* l-««iiI|L ft ?nlt Fnt work (.hr 

Liikifii, ^-hit j(m y Ik- rriii>" i il jikil >. <|m ■? lire math.- lij. imiii^ ilir iLiaphra^m 
ttI nch v-ljiKinHtt’* lilt 5»Kaj* The ttludE mrrhinkBi i- irnnfeJ l-^ 
ifbirl li.ii.Sk ii- k it fi >nii bj ii ik’dku >>f m 'lPiHi, Iiutin^ - t' JHi'k ain| Iiaii-IIe c* 

• iiw «-i «l -> lahl... jh|, child ■ in i.fit’PsEt 1 -•> ■ h Mitthauinnik- 

'tliq Schpfilel.-ii^'t'FitE’ni 4-nsliE paluIIcp lIi* lt-i j fell wniq fur j inp)>- 
diii! ktiikn iifi ml i .jiiifk-niim wlitcli u ■■!■■.■ ntri '>>1 p!^ friTi r>iu p-JiIs of line 
lalih jlluk.iikH Ihr i>fiiu_™iEr -iik Urr of fri.-ipinhrmifd* It i- Imh I- 
’■'-iikrl.i iiini -E~l*iE thnujjh. igt wlih hrn»* lnt'>jii- r>.->" >i-j>.Tk and IKack tn;pn> l 
itri^-i. Thr i.-iIi1>- ihhonii in ilk* cut i*- fatavil) mailt; bH'Hffui a pfitin 

null* ■ it j i - h hlikh XVHli lift 1 1 ai >l>>mi it 11 f i!T f l’l'c i-ii-r n«Ml mli |1i^ 

Ifai e k.EfEiiiiil u-k fci't. Il p-rand- lTXEBty-i>»j- , i fnehi-- In ieIi. a fi-."- 
ventnn lrrii;hi Inr plaeii u L -rip|>]ti! psi till -. 

I':-. ■! laEil. crn I r |xlEih t ■- 4>bi,>Mi $160.00 

—IA 
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3 C II E r I> fc L-WE5T ftp N X HAY COIL COMS'ANV 


LARGEST EXCLUSIVE COIL MHFRS. IN THE WORLD 



FIR. S0- 


SCME ID EL WESTER* TABLE AKD COMPRESSION 
pIAFHRAQM. 

DtKribtd an Tlimexn. Price. SJlti.M] 

UinantrtMi* ^ f| L in 1i 'IKK- 4 fi~ 1 in liJirh. 1 Hr. L in aiik 
u— 



Fig £]. 

AUTO CONDENSATION CUSHIONS 


Pnc*. liJa.LKI. 

Ill* jlhrtT rill ihlb-ltttt' *inr \IIV- ('-iifll .Irn - I1, .r. L iliUlnb- I- ■- il+r 
wh|li iiur L uni In ■ i _■ I ii in Hull kti.I I tiffli‘ i-‘fer|1lf “ilCJf K|i|jura I il lr.it lillATr 

| ■ i.| ;■■ ill;. Ijr ■ I j |IIrrJ i-.. K dilli i|£r j |4ii* Sml; E iw I 1 -irl.il> r <‘nil 

Tl>i» L‘la>.|i«m |s ii|iliril>- l<-i -n! Yi alt &hr niLb'.rr .□! . 1 - 1 I 1 I 4 11 *c.! villi 

ir-nr ,*L|=I «r -L -.ml^inirll. allrl nIMfc hr luvil ■!> rnmniri l h ,.k nAlli (hr 
fliv-j.-iili'h riNlHI±fl- ^ivrjaMiljR Snlilr, 

WV BlI-i ! 11 : nL r □ « |inil -^1 ti'-hlnji *ll)ili lli^j be Ific4 ^I« 
I'hfiff. 

Vtie* r.r lilt Hiflkilf flcHI - - . . .SXMffl 



Ki(. K 

RUBERR CLOVES. 

I lir-E k'-iH 1 ' h ill Vrr|i ■ iUrr .i - I ■ -"I-I ’■Ld ili ■ 
Hi-i-m >Ih- Lt.m|> TfaqV Air Itiiifr 1 if iKr lin.1 Jl aft 
Mllihrr llrh afni 'i- f.lNj K |UIm HIttiI If it I -1 
IrqT nr t1rCt«| irA|r Miifi- 1« dixr- ',7 # DVIiL ft 

I'Eirt I*? finir miy -ir... .Si.SO 



Fig, 23. 


K l 1: JL I! I.J-: i-'EKDEK 
TIPS. 

Tb* 1hr*i evrr «l 
H t^-J y> prx*pnn 4i> 

.■.iki-TfiUrrfl <if tip- 
"■'■I- U*1l1 lillb-CT, 

fr»,ihl IfiJ* 1 H 4 
L'bi iPiiraU. Vrrjr r^i-- 
rl y Ji^ikie.l fir 

ihiih’iril 

Per dei <»l 

■ hi' -t r|| I; . ■- $0 l> 
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£ C H K- E ,D "E Ir-W KSTtWN OA V COIL COMPANY LARGEST EXCLUS-CVE COIL KNFRS. 1M THE WORLD 

f 



Fit m 


a urocOhsiiKw nation couch. 

J br sIhitp tlhaHratPiin am Alh ■■ rttflckniilii in CmucTi. imil 

Ih-cf^- a* n-si i^urMii n ihai by ■!■ n*r, wt tiflv-r fchr !*r*i arrapiEfnunt inr 
thctPfieWy f*iuhBS:np lilt jinlmil nith 1 curtcnr Frtmi lilt itileMiMil nd 
iht I EiH*h > FrpqticBCY gcrtcraltir. 

It coiihm- ■-1J i wood ftiwfwn-tk *ml iI-t hick ;tn may lie ■iltirl-riJ 

any ariffl-e .:l«:in! Th* CTi*Nfrn<i pnpplicd ■ re f-t in cfiraluinl BM- 
lErFaL uhuli lTuu<i,i(lily Im-rilil** Etc patitnl from ^l*iitiR in r.M|i*ii 
willi thr rlrc|nvlr *hkh fmjrn -rd midti (Ei t riuhtop. 

IL Will at ftne-c IhT *i*-i-. tEUE WE ir-E lbl« to |ilitr rtU r fialhtnl =11 1 
portion fthitli i4 rnniFpci.it In hN mmcUliT ™las£a||r.ri Ihi- prtifcljr 
radFikalt! lecunpu fr»nlE% ahil provr* •’■JttrrtttEly pica-me ».. dphllilitnl 
i<T nervou* pUkftll, 

SI j.uI- 1 ili-r i?|imiEi■* il«iir« I- 4 1-ji-j l lie rt-unicur iufrviii in aiLdi 
tifn !■'■ iliji tif ili« ixlrniifd, Iir tin >3 I>>~ the aJiLiikiw tif ci^i >9 and 

tpplkiloi io iln uj |*ci p,ipiinin ti( t br 

Priw.i.. .I 75 .i» 



Pile. Il 

COMPRESS EON TABLE. 

Prct, cc-mplilf. with Ani-nCt-nrknhaiH'r; Cunfikin, |L?5.H. 

fartfoted in £&1 U MUus(iei[f. E*ef# C«L «0 ® 

TMi talik ■- Ilk list- pi ]||tihir«rfd «n pa^..- H. ihnwiliK ii- appl ■ 
Ljitifia tii Anio-CnMkutiiiini warL, 

-IJ - 
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SCKE! IJEL WESTERN KRAY COIL COMPANY 


LAHOKSt EXCLUHV& COIL WNFHS. IN THE WORLD 






Fit. EJ 


SCHEIDEL-WE&TERK PK[J£^TaL TYPE OP COMPRESSION 
DIAPHRAGM 
Price, SE2U9L 

I he! incHHiv^iLience, iimE j 1 Ernie-. alini—1 i lupo-nr ibilily oi rcint/vui* 
jiaiifii-U i Ei(-' t |iuBE Ei'FrL np licIL Lo iJic X-lla} 1#Me t**i the pur 

HF'Ioti finT icuiif hr'licreinif ilie I'iriJ?-1 iE Tyf-^r nl Cnmptt?*irrrrt l-'i t-Mh itfrn 
-n.-.|nl m the *Mii-.1r.||ii n i!ir *bi-.ii|. . |i.J jiTia »!*'l a I ■ a4|ill-fc 

WM*- are iikm$H| En -nr uhifo \ Jrjn- wiiipFet|4(hi Tbc 

|K-itc%u] I - * n i ■ .■ it 11 t c- -1 lift |ir ivy E*il|cf* iml < hl lie qL*Jffcty imp r-i'i-lj- nalkd 
m any ■,lt:-ii£il |Hni;iuii TKr gnu ftir rimtiR ind Ei:iArfni|i chr ti_.rti- 

fciri^iiC.ll Ilf Ail MU au 1M it U Ihljil rtHiMc fin ■ tlrdi^i i>r-irlH 

Is will nun I ■’••I . i any |Hi-it-»ir rlt i. a! fit Thi-i i- ihr ifti ehiie- hi the 
lliflory or -> lirh i |lf Itir xl ir- Li.il m fir j :1 il til Outfit <1 ihl- cltfeElifl rf III' 
lieffi prc^triteil. 

- 1 *- 


t 



Fi«- L®. 

SCHEIE EL-WESTERN MERCURY INTERRUPTER. 

Tfw Bow Sdieitfrl-Wi-iEcru CrniTiliiRal Mercury 1 nl tmi [«i*r la 4* 
horibei on E'lRC J4 

PriCt C-penpScEiS:. . .. - *?UW 


-is- 
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5CH ES P EL WESTEK S KRAY CQ1L CO U PA MY 


$CHEIJ>El-W£9rt:Kri MKhCUHY INTERRUPTER. THE 
CENTRIFUGAL' 

l a ifelnil V|h-)111r■ L |nr. 

T l I ■f'nMiehnin 1 '' mcKiiry (flbrmtfMl Jirae* it* name- I'min tip 

fcliTflfcihC >■ i F 11 il nil iik h'r-liT*, iih will1| Mlf Ili-iviiTl. Wlp ileeet[-‘ 

I ft vc3 Srrrfnfil, ih* *4 ihr rav<?Hir»ir Shdp, brut if mh. 

•-■iiifiiif!. ir<- iiiri«v-n ffm 'i w.j|:h ifival f-wf i •■Tro|i"i:Mhi|zLy li£ , - , i- 

nii!lrruii.> u.i-1 Iravd l-inurd I hi dftHnifvTTnf-E: i Trcnkmi; I:-h^. k u ■ 

nBl wilh mlTi'icril i-iTcr Bii 'li*|JGcr She heavier nno. 

Tn thr ‘Teirlriruainl/' v>r hari r'-nfirr-l a Ihwp I^hIv “?i1i rtrij," 
and .1 tinkler 1 mhI>-. "Oil” When ihr a*-I m *bkli lim •---'iu>. ^kciim-i-ic- 
ii i' i' ■ iifiuL'ii i> rMiakil. ll-c heavy lurrcniy HmhI^ bi pore iteLi tk< 
*jTraLi ‘L drnini iVrvnk'r ilic jju4 in ukirh ii t« c> iiifi ncil, mil n llii- 

■mpl a Hie-rruri LhkniVL-l i«* priiurrii i< r il* re.riniMi, a.n>l in IthU ii f-irip* 

■ ltL.ii mi i'.! - i i-nliii mercury, li.nin^ tiiun! (hi-.Ii . jn-1 ik-r i-. 
II’r ’ill, IreiiiL lighiitr. iiirnip annih#f Ml nr f.lin fover|nps it 

in-.n!r [lii mgRi-inn: luniK ■T irif-renry .■ ini nit L* filawil » >lUU 

nn mi 1 1 iL -- I lull-1 ■ iNilR* ili<I nil il l.lmt! ri-i'.tlli i ’|i |h> piLr ■*itk , n III liliii'li 
nr |il_i.^ ii| l^plnmin )!>■-.I* 'I ' n-» 1 lhpmI- air Iniim-L-Lr 1 lhf-i |J II ill • 

lir.iJisip ■|l 1 i^iiprsiniH I hr iLip-L, u kii.li ill 1"l. n .. . will) n lixl |i.i*--il%n 

in On 1 iml-klilr i.l 1 lllr |hif 

llj- dln-lrur I 111- ili-lu Ml Ilui >Li i ki-umfrrriioif n-iiin jq mniiiei 

Tiisli Liar r ’’ Hir-if l:=aml ■ r li^i'ufv. nili(iin U IniinftlmieLy irwparifd cn 
it tiv (Heimii. fihii in-i I ii »i ill .ili.nun^ pise* ih^ jiLuinuns [i-inr- 
in J.M I .i'll .4 rlrrlriL'Jii mHll&H With ihr nirr. liry, (hla- eIi ii'if LWli nube-P 
■ii : lirru^t U>t i-iHi n^dtttiiirt T|n- HfiHli p»| ii intu i- ro u iiisLL'il Iih 

JT 1 iiItil hi..nn-ii|hU -« Ifir ili--k ^ihrlcrini w||*I Tll’r f,n| ■nlhrli |!.Vm ■ 

\*. ihr Mnl^iiiSr tin- ikiL 

ADVANTAGES OF the -CENTRIFUGAL." 

i In- I Ill n| IIaZ^I" i i|n rjT 1 ’- - % i n^rl-r"-it j 

“th^ 1 ••■Iim'iiayr M|bf rp-fk-k Will, ill ... 

Tin- ( V irl rrfn^al'' n|n iaT. . \H.' ii I--. i|i- I.h., : n. |«Ii m - i* 

Tlir t,Vn1rlfiitfal N upcrnlea Will- -it <!■■» fhli--*- 

Tin LVlttTihi^ar i.|ki-r a |i. . Wnh miljr 3 I ■■!■:■ ■■ rhimT ui Mn-cuf 3 

Tlrr L iritrirn^rir uprrnT - With ■ vly _ h l.n;|n«l EjanCP* i'i Oil. 

"J'Im 1 CcipI rrfiu:.i I" u^rnik- With Clmrt ftil *u^e. 

Tl*c CrntrffiiL'ir Iiip ■ NartaldL- Carffin C^M^IN-P 
1 'Ih- t*-nl rn iif.nT' ha* n vtiTin-ltlr Sped CAnifijIlirr 
The (.Ynirilkuar whh tftfWry init * t|l Hid? Tpw BfKT 

tMH 

"Tlw Ci-iitrifuqar ir *| iiipr,| w.|h n mh.pkiT - i »kf rulinctkin* 
"The ■LcntriiflM'ar rmSerrinpilTr wds lA-nrL im Hi^ll hnlanirpH Tn-* 
ilTiTEi- n CtMl an'' will lircah niikhnmlj in"i' li I * !■ mipr-re* 

Tire rirtf'irr b*. lKmilmL ' Tlu iViiuTi*!! 1 ' .. 

Mtt\* Ihf fiktcu rj- i< a '«i|Sl iiw-^ fcirn*(*|i ffnutu&ratkiii. T\i^v 

whi> orcOttnl IhL- 1 -Mvr t r |n- Hh’rfHPy i-e Will iti|irtL-bk Lliia ded:lfd 
niva-TiCt in Ihr pfik-nOr- 

Krtry H^rkfagnr '■? ah K K-rj i-i»l iHimhl «ih- ghe -CeBirlfirtRal r ' hr 
■i -i 11 ' l’ n jjii'Lv MiiErininLiy a nit m*wn-y gliTr-ii^hiHii tu'lkjLl'hI in-*trrfnl- 
I.r iirr.l.-mtLiE ilicrpl-.n, ‘fhif ftlFMIll nwlintniril niilfurnt, .Uhl ni-Tl*e 
i^iwnMy liu- di i- »irr I* nnHurin 

i|anj if-ir- -if Mrrfnrj tmBcar-ii|i|n-r* hj.i Iwk n jitiml ipm ilie nmr 

kcl. jiiiI Iij-m .. lirrn .li «.-:i i iJi h| i itIh^ 1 ** ihr InrlEifkiiPj' jml tinabJPs 

hill "Tlir EenLtiEi'-aal" \ I 1 . I Ihr nrm*iFj ertilllHitHte if*ip ami lin' 

’ttip adJitilrifl liy -ik.rr : ^hi b*t\. Ik *im|ididiT in4 ei|Mi«lf hu* 

**\wl 


LARGEST KKCLUSi]VE COIL MNFR-i IN THE 


t 

1 1 ’ |tii;. iuI n ai> iik[ijn'iiii i iht S. <.$>1 ' ■ 

I In-, I-u- r II rl r..! n inlfffrartcT T*’- IjU -il Ii-ii rnipt- " 
hb> in.ini -illg-a.ng4j^*-* the ji jil ^iny;|p- I p #ibiiI, uwinu Nk ihr 

k rriHi,T r jii t . ..I . |i|ihrp- ■ n twill m K i.li r,’.- t .j,lii inrl Jl rsapHr ;i|ir iw* 

imnn-'niatty niAu'dlik hi ihr tpiur ran where hr || l ,in n^ | l i-^twii«-m■ im 

Hi. Ehr-nc r 1 r l*et i h|L-• are nl «ItlT l ri in *i.<r ■ anil uii ir-^«1 i t!iiili. i-iy 
■ nil iii.,- ■inline* ilk- primary -* i>> jls-u ^lnaivi- nr ■■ -him > i 

l- 11 r r 4~i ■ i ri • or-liup tn i Ii i . :>|ilk,iiiiiii l^iiPir mndr. liVhea a real "inhmK* 
■f .-n-renl ary uccr^arr l‘i>r r^iHnittajihiv u«*tL, j. |u-j.vv pkiitnilii li»’hi 

■■ - -r ' . Ill i ir.liiini up liijIiErp Tkiiih, a. ni T ilnini pUl ipilLIM p r' 3 m 1 1 1 1 
dhrExfrf iHh- giUtpi’-T-. a lllk ^MbWHJ | Mill]. .\i llkj-c* *L :i|-r> I, InP pc 

hrtbi-ftl iik-jiihL-iii* 1 In 11nw |s h -1 r -mmi i^'Mir i* u*eil rim! will ipperxie ilir 
pm.. : 1'iii: j*h nuHL'.ft'ntrtli ■lie 1 f*irr<-nt r> hjr l!'« larjrtr inir,! The 

vepinmy -’Flhik. ii rilii-km-i 

Ih ri>|ijlinrtkni.-H.ifeh fctir rhnn^i nl SnilWlj-iirr l-ir rt.tr irf ~iitrMi:p- 

■ irah■ is fllwi vztivl ^fiMij-i'USE In |hr -lir at ijir pfiim i-^i|i r,f |n aihf-r 
U^i-nli Lhr dlL-li 4(f ihr pi j I nrlLklPi tipiiUlil IB the Hkltltlofl. Tiki* Jl lilklli 
in^i:i rinll> mi l‘dlanrm| I , ‘ > rimliek'ins 

TI il r- jp ni> ikHiln ili^t hy 11 -Mipc but jirr^fii Three I'>.nnt liTectm 
■3 Hr IfilimipfiT Ihirir i-> ■ *r L -at ■avfii^i 111 ItiI Mm r> itifice- Siiiul- 

F’riLni 1 y|.r In ha tm\% TccDwinenil tllAI «w ■-!' the-r Thre^ P«J|i| 
I IHr Ti njiee-i t nil I hJtr il. lti%L -|| min ijiiiii ff |lir Fi rif j 1 fir’’i lip-r 

a* hji iftliffl tnp ■' jh|M 


L- 
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Fit 1*. 

it:] E El DEL WESTERN THREE FOP NT ELEETROL VTJC 
INTERRUPTER, 
ah Pier ikvrr Pht. fffl-M 

iiuMCTHlHf*- I Fi ni. I* wig-- I fL £ In hiitfl. 3 il 5 In 

—IK 


SPECIAL DIAGNOSTIC JlCJC 
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PREFACE. 


The following pages, e?: plain as simply as possible Lite physical 
laws which arc of importance in using Hkctdcily for Medical anti 
Surgiral purposes. They describe the necessary apparatus and their 
construction ] they give a few' practical hints about the apparatus bat 
Suilird under special circpnisiancis; they show how faults may he 
avoided, or, at any rate, how they may be detected and rectified. 

Should tire reader who lacks linn? to study larger works on 
Electricity find the (allowing pages a help in making Itis electrical 
instnimctib familiar to him, thus facilitating their management, this 
iiitSe pamphlet will not have been written in vain, 

1892. If. SC HAT. I.* 


The pamphlet, ,H EEectrO'Medica] Instruments and their Manage* 
menl/' wag published tor tin- first time about twenty years ago. Since 
dial time many Medical Men have assured me that it has been a help to 
them, and ibis encourages me not only to republish, but also to enlarge it 
considerably, hoping that the new diopters likewise may be found useful. 

The part about X Kays has been entirely rewritten, to bring it 
up to dale. 

/irar, 1913. 


W. E, SC HALL, B.Sc. Lomj. 









I 




ELECTRO-MEDICAL INSTRUMENTS 
AND THEIR MANAGEMENT. 


E LECTRICITY ts tin* remit of some kind nl motion, Him Heat, tight r 
ruiinrielii-iii. trii\ ; it is clnseiv minted to 11 icsp force?- and can lie easily 
converted into [Hem. 

We jKiS'ies-' many means and ways of producing it, such a? friction, 
rliitmic.il action, induction, mechanical power, etc, All these iittlhvds are 
used in applying electricity for medical r but Iwffiio explaining lluan, 

it will lw itEcesiftry tn define a few general expreeions. 

Positive and Negative. —If we mh a gins-- bar or a stick of scaling-wn* 
with a di'V doth or fur, and apply the knuckle In tHv nlhljcd place, a small 
spark* appears. The friction has electrilied the sticks, and the consequence 
ihcrcnj is that they attract tight things, such as pieces of paper, deoirify 
tlicso as wu]l, Ijui repel them i named iat,oly after having touched them. A 
gfaxs bar r<?prb. a pie-ce nl | mpier after having electrified it ; hut a stick ol sealing- 
wiist, Alter haviiEg Ixsjii rubbed, at tracts tin- sime pajHir strongly. This shows 
that the electricity in L In: glass kir is net [hr Eiriic 4 lv the electricity iri the 
s-tick of wax. It i'- the custom to call Hue kind of electricity produced tbiuugh 
rubbing a glass bar j tuntiivf. electricity,, and the electricity produced by nibbing 
a slick of was or india-rubber, nrgtiitvr elect nelly, The aliove experiment 
shows I hat twe bodies, charged wjl.li the same kind of electricity rcjieJ each 
Other, and that b&rliiis charged tv i I Si different kind- of elect riciiy attract each 
other. 

Normal Condition. -It is a mistake to imagine that the friction has 
charmed some new strange jow into the h ticks. M will be more correct 
to suppose lliat, ill their normal fthat is to say unrubbed) condition, the sticks 
contained negative and |H>sLtivc electricity in equal quantities, and as long 
as ill is Was chi' case ire could not discern the presence of the power at all. 
Tile friction, however, disturbed the normal condition by separ-uijij; I hr two 
kinds nf electricity Contained in Ituosu Indies, anti mulct these conditions only 
ran we delect the presence of electricity. 

Cunduclurs and Insulators, Tie separated kinds oi electricity can l* 
united again by means, of a conductor- Alter nibbing a glass bar. Or a slick 
ot wax. WO find lh.1t It has liecomc electrified in the rubbed places only, And 
remains tioji-clerlrif whore it was not rubbed- Obviously therefore electricity 
ran not spread equally over grass or wax. but remain* localised. Subsl ances 
which do not conduct efactricily, such as gitua;, oil, part water, air, paraffin* 
wax, etc., in, called nun-conductors or insulators- Other substances which 
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allow electricity to putt fruuly, suck as all metal*. carbon, some whiotiK elr„ 
arc tailed conductors. Rot ween conductors arid non-conductor* there is a 
third class ol materials. which do not conduct electricity nearly a* wdl as 
metals do, but which still conduct it n> a certain extent; such ns acids, salt 
and alkali solutions, etc. Such fluids arc called hall.conductors, Now to tins 
class belongs ihe human body 

U IS of the grnatEfil importance that there are bodies which conduct, and. 
others which, do nut conduct, electricity, for We are thus enabled to direct 
the electricity exactly IO the b-| wl. where We desire lIs act ion. and to wtid it 
almi^ mttd wires which are supported by insulitors, over any distance we like. 

Fur a Eutlu time friction was the only means known to electrify bodies: 
but about a hundred years ago, Volta and Galvani discovered another and 
fnr more convenient method io produce electricity, j-*., the simple contact 
of two different metals, and chemical act ism. They thereby gave tint tirst 
Irtijnilse Ed the wonderful development ul electricity which we have witnessed 
in our iLa.y. The electricity pfuducusJ in this Way has been called galvanic 
electricity. in honour of one of its discoverers. 

GALVANIC ELECTRICITY. 

KI eel re- motive Force. 11 we iTUtlUHTw! a piece of metal m, some tluid 
which InlS the pOvVur nf acting chemically on tins metal, I lie two kinds ol 
oIclTi icily are separated loo. The power which dislurl* the normal condil ion. 
and Mipnr.Vlti the positive from the negative electricity. Is culled dtitri^ 
motive font, ‘flif E.M.F. K in some proihiitioit to the intensity ol the chemical 
ad ion, hut is independent of the size or sAttfie of the mdat, 

II wo immerse /me in diluted sulphuric add, ihe zinr becomes negatively, 
the sulphuric acid a little |ioJ timely, dec trie r I 1 fat in urn immersed in sulphuric 
acid gels positively electric, and ihe arid becomes negative. This shows 
that different metab ivict ditiv.rently w ith one . 1111 1 tile same liquid, aiul they 
■'-Hi lie c lass i lied in such ,111 order that, in cun lari with n liquid, always the 
preceding metal gels negative compared with those that follow. In diluted 
sulphuric acid, for instance, llie most important metals iolluw one another 
its follows : y.u lc, lead, co|)|wr, silver, platinum, carbon. 

By immersing at (he same time two different metals, the one of which 
gels negatively, and the other positively, cl^tric, up incrcu.se ihe tension, 
fur in this case we have two N.M.F.'b instead ol 01 le. On the exciting liquid 
much depends loo; isjnc amt carbon, tor instance, have twice a,* high an 
E.M.F. il (lipped in ckrnmir acid Ilian when dipped in sulphuric acid only. 
Such an arrangement, i,e„ two metals, or a carbon and a niel.il io an exciting 
fluid, is called a galvanic demont or cull. 

Arrange 111 cat of Cells. -Xu si ugh' cell i^-CMies an lill.F. higher Uulei 
two units, il tie take that of Ihe Eiiiniell cell as one unit. A much lar^it 
E.M.F. i> often needed, and we eon. obtain il by connecting several cell?!, so 
thill the Kino of die first cell is connected with lire carbon of the second, the 
tine ol the second with the carbon of the third, etc, In this way we add the 
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E.M.F.'x (if 1 Ik: single cell- together, anti if. lor instance, forty Lcclxriihd cells 
are conncc [ 0(1 like this, 1 1 if £,)!.F. trie two end poles (j.a, (!m first 

cafboh and Hie fortieth Jtine) will Ik Lurty times as high :ls that nt a single 
I.*clfcneti6 <>' 11 . To connect the cells in this, manner is called crmnucliuii 
" in series. 1 ' There arc other ways of connecting elements, but as these are 
ol importance for cautery only, we shall explain there under cautery. 

Current.-—As 5®on at; Live two metals are connected by a conductor or 
half .tcuuluc Lor. ilie two separated kinds of eltb'lricily art able t« Jfiuntle 
again. While iliscFlarging. llie elite in city accumulated at 3 he ]Xj1cs guts lev, 
1 >u 1 It is re]dated immediately by the E.M.F.. so licit |hti di-chargc goes on 
as long its the electrifying cause fin this case the Chemical action I exists, ut 
till the circuit gets broken, There exists, then. fit the circuit a eettiUttvtus 
mrrntf, winch I* generally supposed to start from the positive jioSi?. and, to 
I inis through the conductor to line negative pole, ami inside lhe cell from the 
negative metal ill rough the exciting liquid to tine ]Ksim> metal, thereby 
forming a com|iLeIe circuit. 


Mac larger a cell and il*. store of chemicals Ls r Ihu lunger will iL be able tlierclurc 
Lo in lint. an a cumnt, and tile ohuluh y oi nil clement* l_u_. the length of time fur 
ivjiccti an even strength of Liinunt can fie gnu -ni ol it. j- m proportion to its 

si*c. 

It wc cidl Mu* iiictid jftpnfMT jroin vvliicJi lho current starts into ti» condUQtOi: 
the tdjJprf, for instance, is (xaiimt as Jar as it pru|ccts above the liquid. bm is 
tifgaiivf as Far iu it is raw red by the liquid, and rire vrrsn with the iotic. 


Resistance, The |rpe ixis^sgc of the eiiirellt di-peild- mi lilt nature of 
the conductor through which the current lias to jwss. U'e have already 
mentioned that the conducting rapacity of various 1 todies vnnns widely. 
Mi-tats art- the brat conductors, hut even they differ much : one yard ut copjwr 
wire allows ten limes ;Ls much tlei lricily to pass a> une yard of Guilnall silver 
wire. It would Ikj more correct to say that German stiver has ten times the 
resistance ol copper, The reaisianc* increases with the length, ten yards ol 
wire having twice us much resistance as five yards ol the same wire, II, 
however, the diameter ul the conductor increases, the resistance decreases 
accordingly. The resistaucc of the human body U ICU tirues less it wc apply 
electrodes ten Indies square than if wo.apply electrodes one inch square only. 

Up to now wr have Only mentioned the external resistance, that is, the 
resistance which the current has to overcome outside the element. J'he 
current meets, however, some resistance inside the cell, and tills is called 
internal resistance* It depends on the conducting eajKiriiy of the exdbng 
liquid and the sue of tint mo Ml plates, If tin- external nsKtanre is- great, 
500 or more ohms, the internal resistance hiL (ho battery can tie neglected ; 
li the external resistance is, however, as small m a cautery burner. Hie 
internal resistance is of importance. 

Polarisation. There is another obstacle to the rapid dbdiiitfc of electri. 
dtv. The elect tic current decomposes the fluids th rough which it is passing ; 
[or instance, n decomposes water into hydrogen and oxygen. As soon as the 
current is dosed, bubbles of oxygon apptar on the negative, and bubbles *d 
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hydrogen act the poitiw, metal. The quantity of the produced g:ui is m 
p»t]M)r(Lon tu the strength of current. In it cell consisting, for instance, in 
tine, sal-gnu maniac and silver, the silver becomes covered with gas bubbles 
very shortly .tiler tlie circuit is dosed, and then tine re] I consists only uf sine 
acid hydrogen, which has a very much lower F.M,F, than zinc and silver. 
The strength ol current decrease* in. consequence at tins foniialion of ros. 
ami the first i-onsfdcniliuii in constructing a cell is w prevent this action, 
which h called poiari&ation. 

Depolrifts Alton.— I ( enn I» achieved in different ways : eiliter by shaking 
ntc the bubbles mechanically, or by clicmbl action, The positive metal is 
then surrounded with materials containing plenty i»f oxygon, which unite? 
Hagerly with the hydrogen and becomes water, annihilating rims Lire qus 
hubbies. For this reason some cells contain nitric acid m chromic add, tlie 
LeckncM cell manganese di-oxide, etc. 

T he depdarireiion, as we call this process, work* perfectly in the chloride 
of silver nr Daniell cell. Snell cells an? therefore failed constant elements, 
compared with a chromic acid cell, in which the depolarisation is lews perfect, 
and whidi is called inconstant, because ils strength of current decreases alter 
Si short time, A l„i!c|ancli£ cell is constant if it is worked for short intervals 
CUlly nr with weak current* ; but it is ineon*taut if it has to yield a current 
too slro".i *" piuppruon ti> Its slU, of if it TcFiirLins closed tor many lie urn 
without rest, 

bulls- — It became necessary moon tu introduce unite, in order to be able 
to express in figures I he amount ol E.M.F., or the strength ol current and ihc 
amount ui resistance, etc. An International Congress ol Electricians agreed 
to derive the electrical uni is from the measures Lor length, weight and lime 
(ctffitilnetre,'gramme, and second), in order to be able to Compare the effects 
produced by electricity with those produced by Other physical forces, and 
moreover tlusy agreed to name the different unite for E. 3 I.F., strength ol 
curreni, resistance, capacity, etc., after the physicists, who have by their 
great discoveries materially developed ibe knowledge of electricity, such as 
Volta, ArajH-rc, (,lhm, Faraday, etc. 

I'lie unit of the E.M.F., of potential, which has been clioseii is very near 
the E.M.F. of a Da nidi cell, ami has been called Volt. 

The Uml 01 resistance is Ohm. It equal? !lie resistance of a mercuric 
coin m n ol T square millimetre sect tonal area, ami 1 06 metre Length at a 
tenijwiraiure of jz* F, 

The unit ol strength of current is c&EEed Ampere, ll i* Use current which 
. on E.HT, of i volt produces in a circuit, the resistance of which is i ohm. 
1 am|K-re is too much for medical purposes, and therefore ils oncdhmiHandth 
part, or r milliarnpirc. lias been adopted as unit lot measure* ot intensity. 
A source of dec tried y with an K.M.F. of t volt passing through a circuit. 
Ifie rc$i£l<inCe Ol whidi amounts to 1,000 ohms, priKhlCtfs in it a Current Ot 
r million ipire. 

Watt is tlie expression for the product ol volt and ampire ; lor instance, 
a ifi candteqwiver incandescent lamp requiring vitlier too volts and o’5 
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anipir*, ur 2 ini veil Is :li ad iiiEipfr^ Ctihsiiam^ 5 ft watts. 73^ waits are 

equal sn 1 hurra-pawer* 

In tlio following pj- the eapiessLori "ampite how am i$ Aomotinifls 
usad ; this means a current el r linpAne fur one hour* or 2 ampere to r 
thirty minutcSp o>r 1 milliampere lor 1,000 hom/s* etc. 

Comparison with pl Wmgr Supply, MketP-imiiiY^ fonv. current ami 
Ti -ii^t."iiii i,: B an, 1 fn^jULintly compumtl with a water supply, a* |Ih* conditions 
sliv i[inj11- himilar. Hctueen twit laaik^ nt water, i imiise 8 (:Ei iI with ;i ]hjw p there 
will lie no Water tlnwiilg as Lung as the water 11 \ I with liink* U ist the smue 
Ieivl-L Um if wt i.iise the level mf tin: water in one by raising i]ie tank 
el current til water wilt How through the |tipt: as long a> Hie diffcivnrcc 
in li vii tonliiiiiCA to eNist. Till* iSifimiiee in level 1- anfllo^us to the 
tlyrtm-inntive fore* 1 , to eIu* volts, in electiHcltv. 

The qiiniility nl vmler which pusses through the pipe at a given nnnm-m 
is t lie CM rrent ftj 10 mil] ktl!s]_ I I t.s i nton si ty„ i.e., t he mini her of gallons Jh>wi l ijj 
llinwgli Itn. 1 pipe in u given limi% depends nn two dungs : (d Tilt; greater 
1]n- ill lie 1 i-r: ■. :e in (cvh'I lieLWecn dir two tanks, 1 III: greater will lie III. 1 pressure 
■ ■r ^Incity With wlliiii tin- water fiishc* thi: kiwer Jilvl:!, tti£ intensity 

ii f tins strength nf current incrensri t therefore, in the Kiltjv ^rv^rfiipn as liie differ¬ 
ence uj tei'cl{wClect*V'lxntiveforte)increases. {z) The diameterol theconductor 
and its quality have, lloWnVi'r, im equally important in HuciiGe mi the strength 
nl current. Ei Mil' pi]*- is .l v,uje Hue, smooth. mnl true irnin ohstructions, 
the current find-* nn resistance, aih) a large number <>[ gillutii («r aiU]nVi>) will 
ll.iw through the cuntlnrtor in a givtn moment. lint if die conductor is a 
imtiiw ene. or fitted with iibstmcliiig tnmeriah!, ilm discharge will he retarded, 
■i si n ;i 11 ur quantity nj water will llmv through i[ I ban wmfM be the case with 
die I letter nr Larger comlurlar. Eli other words tuU'tteity *,i lita a terem 
diminishes if. the re-tiniitnef iltcmtscf, the Xirewiih of tn ertnl ii it; in t./rsr fttn- 
portirm to the retirtmw# tf/ie ii4m$| rns/iag m she circuit. Trii** is 

Ohm^ L^Wr—We will le-IVe imw rhe rumjAHAin With llu: water su[j|J%. 
;nnl return tn the electrical terms. We hive already seen in the previous 
statameuts iliat nn K.M.r.nf t volt I 111 » kites 1 mu pure 111 a circuit, die nsistance 
of which IS I ohm. If we incn-iisr dw K.M.I*'., mlv, |r» jvolh, We -hall I'uuS that 
die strength nl Current in tile circuit Jias incrensed to j> ain^itres. Tile slrenglh 
ni current increases diecclurc in tlie snmc proportion ns die IvM.F, In 
increiLsing tile resistance, lluWcret, llie strungth ol the curreitl is iliuiinislicil j 
‘t volts can Send I ampule Only through 5 oJiins, nr only 2 ampere EinvUgh 
to ulum, etc. The intensity of an eksilric Curn-nl Ls greater, the greater die 
electro-niLitive Inrce. and 1 he les^ the resistance nl die conducLor. This can 
he expressed hy the forum fa 


Htectro.molive lorce 
Ht»iiUnte 


Current; or shorter. 


E :ma\ 

ft. 


i". 


Tile resisUlMc in this case means all the different rcsistum'i"- which are ill the 
circuit, the resistance in the outer circuit as well as die internal resistance ol 
the battery. This law was discovered by Ohm, and has Iwcn named idler 
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Nidi, It is Hit foundation stone of clertrLC.il measurements, and it is prac¬ 
tically (he only electrical law it]rich has to be cunsuEunNl in using electricity 
iur medical purposes. We will therefore devote a few mom rettjwks to 
11 lU subject, .md t|uote a few examples, 

x. Thirty Ledaftche cells, each of which has an t.M.T. of 1-5 volt, and 
ait internal resistance rd o'S ohm, will, wj(h an external rcsiilanct o( 4^00 
oil ms, yield 


43 v»|ts 


= O-nJOgj ampin;, or - !>■ j milliaEnjji-rL.'S, 


o’ij^S ampere, n-r *= gyJjl mill! amperes. 


i'S ampere. 


(3.0 X O'S) -i 4Sooohnis 

2 . If the 3 amq battery is. used lor small mranricweril limps, such as are 
ct'i]LLired for illuminating civitics of the liody, the resistance of which vtlii&s 
between $ and 25 olirm, the current with a lamp of 22 ohms resistance 
would he 

45 volts 

(yu oU) -f- ohms 

3. If 1 lie nun battery is connected with a platinum burner, such as 
is generally used for galvanic cautery', and which has alioiit o r 02 olnn 
resistance, the 30 cells wilt yield a current of 

4i volts 

(jo x o'Sf <+ trm ohm 
a strangib o| current ciuite insuflfcieiil for mating the platinum wire even 
warm, as the burners generally in use rcipure a current of 1-S amperes in order 
|u get red Jiot. 

4. A bichromate battery with lViii i, irge cells, however, which have an 
EALF. of 2 volt, 1 each, ami only u'Oj elnn internal resistance, ssi'll give with 
1 he same burner a currant of 

-f volb. jjoamp4iw. 

f2 X troy! 4-o'oa 

5. Wiih The resistance quoted m Kx ample r, these two lurgn cells would, 
however, give only 

4 v.ilifi _ Q-oiyjg (urtn^, or o-S milliamuAro. 

coo in ohms 

This example shows why the current of a Intltry with z nr .4 large cells is 
sufficient to heat or even to fuse platinum wires, which offer a small resistance : 
whereas it is too weak to lw fell at all if it paisas through the high resistance 
of the human 1 kji.Iv- 

f Mini's law [Joes not only help to tind out the strength of current if the 
El.M.F. and resistance ate known, it also enables us lo tind i>Llt I lie resistance 
if we know the E.JI 1 -'. and strength of current. In this case. Ohm's law reads 

1’ \j r 

Current 

<i. E'or instance, if the strength of current is g nllliwDpIm. and the 
E.W.F, of the relit used 41 volts, tin; resistance will be; 

-A*™ 1 -'' = 43M ;„W. 

G’OOg LimjM-r u 
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Lastly, you can find out. the E.Jf-F, if you know \\w rcsi&lanci! and 
strength of current. The formula than read* as follows : Strength of current 
y, netiistance 1 --M-F, For instance :— 

7, if the strength of current is 184-4 rnilhumpires, and [fee lut.lj 
resistance 244 tfllfni, as shown in E sample 2. you get 

0 1:844 im]wrc .< 244 ohms = 44-rjij volts, 

DfTccls produced by the Electric Current,—Before dosing these gcueuil 
remarks, we have to mention the principal effects which the-current produce?:, 
A magnetic: needle 15 deflected Irani Ms direction towards north if a current 
rirculmcs in its neighbourhood, a quality which is us«d to detect the pie^hre 
of a current, and to measure die strength of it. A piere of sted nr iron, round 
which a current ]UISsfiS, becomes magnetic, anil lias consequently the power 
to attract other pieces el iron, Steel, ur nickel. FI mils are decmiqxlscd hy the 
current.. If »s connect two me Nil or curium plates with a ha Mery, and 
iminen>e them in water, the current will decompose the water; oxygen gas 
appears at the |ihte cOiundetl with the positive pole (anode), and hydro gen 
gas on I lie plate rrmnccted with the negative pole fkathode). If the plates 
are immersed Ln a solution cif metal Dxirloi — for instance, sulphate »l copper— 
metallic copper will lie dqJOsited on lIn- plate connected with the negative 
pole. If we semi the current through the human IkhLv, at the negative 
electrode, |»ta.H*hiin, sodium, hydrogen, etc,, arc liberated ; ami at the 
positive electrode, oxygen, chlorine, acids, err. Mure details about this wilt 
lie found on ]Mges ij n>. The current heats conductors in passing through 
ilium. Had conductor* hwnmo mom treated than good nines- If n current 
of 12 aiui'ir.:-- passim E lining It a platinum wire of ahrml ufi nun, dimeter, 
thu wire bcconttw ml Imt, sr> that it can he used frsr cautery. 11 it current til 
n-3 ntilprrrs passe* through tin thin carlmn nr metal filament til iiicjitldescejll 
lamps, we nil rain a briftiaiil light wlireli we use fur [Humiliating our Jiorrs"- 
anr] fur ex mini ling cavirir- nl Mil* IhhIv.. Tills projierty is imvv also used tn 
rai*i- the temperature of the human body and to produce fever artificially by 
humus ,►( dittn't currents 


u 

*s 

CL f. 

n 
^ - 




APPARATUS FOR GALVANISATION AND 
ELECTROLYSIS. 

The Resistance ol the Human Body varies widely. If two sum 11 melal 
elect rode; of one centimetre diameter each are placed on the dry skin, the 
resistance will lie near ioo.quhi ohms, ll wi? use, however, huger electrode*, 
about 5 centimetres 1 tin meter, cover them with leather, and place them nil the 
skin, alter having well soaked them m warm salt water, the resistance will 
not lie more than about 3,000 ohm*, anti bgflmir h:s*. ajllijrt □ short time, 
under the influence nl the current itself, II we introduce an dec trade into 
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till" rectum, amt plan- a large- electrode. H inclii^ diameter, nn the abdomen, 
the resistance will lie ks Him I 300 ohms, ll is principally the skin which 
offers the great rosistihce, whereas the blood, etc., conduct compara¬ 
tively well. Still* we have in most cases i.otw in 5,000 ohms resistance to 
deal with, and (herefore a targe nitmlier of cells is imlisjifmlijc in order 
to obtain Wit Si these resistances curreiils varying between t and 50 or even 
mow nulliamptos. 

Which are the most Suitable Cells ?—It is not my intention to emwienili.- 
all the ceils which have boon invented sinca Volin fill to-day. A ay ceil ran be 
used which is capable of yielding the desired strength of curttnt ; blit if nu 
convenience, |K>rt,ability, etc., I lie nurnlu r of Liselut roll- is limited. 
In v Loosing .1 IxUlcry, it is a consideration whether it can lm charged by 
11ii^ owner himself, or wimllicr if has to In- returnee] to the maker when 
exhausted. 

The Culls must frequently Used may be classified in two gruujw : Culls 
which contain acids, arid when: the zincs therefore have to be taken Out of the 
fluid after Lin: battery lias Isecn used- ■ I^Iisji^i.- Jjattesics ; and ceils, the exciting 
fluid of which lUks not attack tin- nine as loti£ as the circuit, wmairiai open, 
and in which the tine may remain immersed. 


Leu lane ho Coils, —Let us first consider the cell which is more used llian 
all the ether cells taken together—the I.oclanche cell. Tor galvanisation and 
electrolysis, there tin hardly be found a cell more reliable ami convenient 
Ilian tins Lcclanchd cell. It is always ready for use, and a well-constructed 
cell will last for two years without having to be seen to during that time. 
Moreover, they can ho cleaned nnd tofilled without technical aid. 

Dry Ltelanchi 1 Ceb&. II instability has to be considered, the dry cells, 
which belong Et> the I.eckinClie type, luO, have great advantages Over the cells 
containing fluid, for there is no liquid to be spilled or to corrode the bras 
parts, and then- is no glass, etc., to get broken. They can be sent charged 
all over the world, and are very suitable for batteries which Have to lie carried 
aljout frequently. 

Their only disadvantage is that the celts, alter being exhausted, cannot 
bn recharged, but have In he replaced by new ones, and this makes the refilling 
miller expensive. Oil the other hand, batteries filled with pood dry culls 
will certainly last for fully two years without requiring recharging,, anti they 
are less likely to require repairs than those filled with liquid, because accidents 
like the breaking of glasses cannot liupjttn. so that the difference in the cost 
of maintaining the batteries is not n* great as it appears at brst sight. 

Acid Cells-. -- As far ,ls cleanliness ami convenience arc concerned, the 
arid cells have disadvantages compared with LucliincLid rolls. As they must 
lie plunge elements, the vessels cannot U L so well cloned, and cvapnrali-in and 
spilling cannot lie proven tel altogether. With daily use an ncid battery 
has to Ext cleaned am! refilled About Glieu in uvery three tl ninths, The re¬ 
filling, however, may Ik: easily |K:rformed even by the most ineqericncal, 
As the acid batteries require less skill to be kept in order than any other 
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battery, they arc especially suilabte lor use in 1 1 n' Colonies, They have 
a high E.M.F, i vojii, so Ehai if mI cells are even granger than ,’ti 
Ijxtanrliij cells. 


Number ol Cells. I'lic number of l’h-L!s, n haiiery ought in have depends 
an the imrpBes tor which it is required, S|kk j afists For eye. ear, artel linear 
diseases, and genera! priiClit iimen, hveII Ik aide; Eo ufit.~i.iri the strongest current* 
usually applied to tlw head with is in 24 Led n riche cells; that is. with z.i 
tn 36 vdis. 40 m to velb are necessaiy for diiignfwtit puri>os«i, and for 
ilie treatment of nervous and paralvlir di-SKUieis. 

A suitable number of cells atone is not yet sufficient for a medical uwm: 
Ihere have in lie ditfereni appliances for regulating Hie strength »i current, 
tor interrupting, reveling, am l measurin); I lie current, and [or applying ii la 
ilia IhkIv, Thu slnugili oi current can Ins regulated In tun ways, either by 
varying the E.S1.F,, nr by means at artificial resist nitres. The lim mentioned 
method is more frequently used. and is managed with the help ol the Clirrcul 
cOiEcctors. 

Current Collectors. Tin- current collectors help io increase or iliminisli 
the number of cells in the circuit, lints changing [he E.M.F., and regulating 
the strength of currents They ought n> lie constructed so Hint ihc cnrreni 
is never ialermpltd while the number of colls i's being changed. as Hi is iraultl 
give disagreeable shocks. 

A mi roller oE cm | cillE to I he Jiumhvr of cells i n llio Enaltury, are arrairged 

in a cirdu. so llial a crank can E>c hrougtil in contact with every One of these 
jurg.-. Tins cells arc 1connected with lb esc |wgs ; a win* leads from the first 
zinc 10 Hit negative terminal, another wire from the carbon of Lire first cell to 
peg 1. another wire trom the carbon of the second cdl to peg 2. etc,, and one 
wire leads from the crank lo Lhe positive term mu I, Hy turning the crank 
tire nuintxsr ul culls cornier led with the terminals can lliu.* Ins conveniently 
increased or diminished. I11 Order to avoid interrupt jug Lite current, tin- peps 
are sit arranged that llie crunk touches ihc next pug hemic having quite left 


the [dimer one. 

As long, however, as the crank touches two pegs, for instance ]iegs j 
and 0, iif ffji' Sfifuc time, the sixth cell is short circuited, for I he current can 
pass from the *inc o( cell fi, which is Humected wiili Hie carbon of cell 5. on 
to tH?g .■5, through live crank to peg 9 , 
and Irom 1 litre buck to [he carbon ol 
cell E), without finding on its way any 
resistance worth muni inning. 11 3 his 

-stale lasts but shortly, ir nuieg no 
damage. Inn if it lasted lor any length 
of time, the short circuited rcll would lnt 
exhausted. It is therefore important, 
with all crank collectors, not to lot I he 
crank resl so that it can touch two 
|>Cgs at Hie same time. Ox I’ip. 1 shows : the crank should always touch 
one )itP£ only, as shown in Fig. 2 . This kind of collector has one drawback 
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yet, especially if u&ud with lAtuncs containing a groat number o| cells, 
vit. that by being always pul in the circuit, ihc first celts oi (he batteries 
become usol up quicker tbn the I;lsi ones. 

Double Collector.- -In enlur to avuid (his drawback, 1 have constructed 
the double collector, It has Iwo crunks, which arc placed mi iho same axis, 
hut are insulator! from one anullier, .ltd tin: zinc of the firs I cell is not coueiuclcd 

any more with j terminal, but 
with nr i midi l ion ill peg 0. One 
crank is ronnuctfid with tho 
positive, anil the oilier with the 
nefilH'e terminal. By means of 
thesii two cranks any batch of 
cell* niay E* inserted, and thereby 
(lie whole battery run ho used up 
evenly. An index lit led to one 
of Hie cranks fjoints to a division, 
thus »bdwing the iiuiiiKt of cells 
m action. 

Rheostats. HattcriM provided 
with a good '.lurrenl collector need 
no rheostat as a rule, but for eye. 
brain, ear. and denial pur] lO&cs 
art .increase nr decrease df 1-5 Volt 
per cell may caiut a di^lu shock 
in lliese most sensitive [inrts, lr 
u resistJiKe «£ tooo to 5000 ohms, 
which can lie varied gnahatity, wUftvut <ttty jam fa, i< inserted in the current, 
the shock:• con he avoided. 

Orapime Rheostat*. fimphiie is iho most suitable material to make 
rhunijiiti lor such n |Hiqie». They an 1 convenient, small, and inexpensive ; 
high or low resistance- can bn obtained, and they run ho so arranged that ilic 
runeul cun Lu varied without giving any shocks. the only disadvantage of 
graphite rhctMats is lh.it file nomlueling c.ijuicily at (he gr.ijilnte Vafins ; 
[tils makes these rheostats qniln unlit lor measuring purposes, but it IS ot no 
importiiticu for rheostats required only tor regulating 1 lie strength ui currents. 



They are best made of tend pencils ’ Hie length which die cm sent has to pass 
through ran le varied by a spring gliding oil Hie puuclb, as shown in I he 
ill 11st ration i'Fig. j 1 
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The finest gradual ions in ihc strength of current arc obtained iiy men us 
uL fitiuiii rhrtKtAU like So. 327 ; ihey fire explained on pages 37 and 3K. 

Galvanometers, The great value ol galvaiuuoctcrs for utEdial purpases 
Las been universally recognised. Their purpose is 11> measure the ‘LtreTigili 
oi [111- current tr/rt/c it fusses through tfu patient, and lc> enable I be physician 
to dose the current accurately, noUvitltstarnling the (■neat difference in [he 
resistance and the sens.11 inn in different piUenb, amt arvfwiilisiandin” the 
difference* of batteries, Galvanometers with a horse-shoe magnet have Iweu 
used ior many year* ; they arc accurate and reliable, but can lie used only 
while standing fairly level, nud before start mg they have In I ■■ 1 adjusted SO 
that 0 ml I he Mon CDincs under the index of the magnet. 

Lord Kelvin suggested replacing Llti* jwrinanetit magnet lay a solenoid, 
ami other scientists made practical use of this idea, Many I liras of a line 
insulated wire arc wound nnu frame of aluminium which is suspended between 

two points so lbat it can move freely. Two I.. springs keen [be frame lei 

;■ certain ]xisitinu. and at 1 In: same lime conduct I hr current to the solenoid. 
As long As ll Current passes through the solcnoirl U is alt ranted or ru|iell 
according 10 Ihc puhniiy, by a cUrrtQl circulating in the neigh Ixnirlwotli and 
Hie elasticity of the hair springs is tin- |.»ow*r which has in l« overcame anti 
which brings the frame back <0 it* original position as soon as the current 
censes. These galvanometers are therefore hide | tendon 1 til I be terrestrial 
magnetism, and «ijj U mtA m uny fvuiiuw, Moreovci, they are pntiecivd 
by a linrse-shoe magnet, which mis as a screen against disturbing influences 
from outside : 50 that they Indicate correctly even near (lynilUtOS. 

These advantages render the il'Arsonviil galvanometers very convenient; 
their Only drawback is lliat the Unix springs are casilv .lamaged if tnu strung 
a current is soul through Hie galvanometer. The old iiisEnjincmis with horse, 
shoe magnets are less liable to require repair, and 1 consider them preferable 
for bat tortus which have to be ha ml ta r by 
niwjUfirimJ [lenam-;, or which have to lie 
nsru in Grtlonics where galvanometer* of the 
d'Arsonval tyfje could not he repaired, 

Shunt.—All medical galvanometers me 
divided into miJlxnmpenes. In order to he 
aide to measure weak Currents ns wrll as 
strong currents widi ihc sun it instrument, 
most galvanometers are fitted with one (or 
twoi shunt. As Long as this >lnmt is not 
used, the whole current has to pass through 
ll long line wire, which is arranged so us tu 
mhfce the magnet decline. If, however, the 
slumt Ls brought into artioJl, Ihc current finds anullier jhasyigu through a 
thicker Wire, which is wound so Is Hat tu influence 1 lie magnet, and in lln^ way 
the current will divide itself so that its strength in cadi branch is inversely 
proportional io the resistance of the wire. If, for instance, tlie resistance 
of thn shrnil wire is chosen so tlial it* resistance i£ ,’^th Of the resistance 
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■ *f (foil wire which make* the needle decline, only □ 1 lB ,llj «f the current will 
ftqw llnoiigh Hiv I niter win: acid ,'^.llu; through 1 lie shunt wire. The magnet, 
llierefnro, will Inn- influenced ]>y indy ,11 l ol the current which actually 
| msscis through the galvanometer. and eonseiiucnlJy 1 hr EiUrnhcts indicated on 
the iii.il have t■ ■ be iruillij>!?■:■ I iv in order to IiiuI llie real strength nl 
the current. 


Voltmeter.— 31 lie led-tann- ■+[ a ndllkmifiereiaLter Llil.< Ixjuii increased 
up to e ,cjeju ohms, it can Ih.‘ used for measUrmg E.M.F.'s: for JLs ll current Ol 
I volt (irotlucci i M.A. in i,aflii 4 ms. iJh- iniinli-r of milli:inn«£-res is cpial Lo 
the numlwr of volt* <rs foji« the retintavee in tin an-mt is i.txio oh*»s, I'li-o 
Iwdy of a patient, or any oilier unknown resistance, must therefnre not In- 
in (he circuit while tile nl the cells is I wing measur'd. 

It ihc strength of rument ahtaiMH throng]] a patient is known, and the 
IlJI.F. ol the call-i winch Inis been used lo produce :lut aljovc: ?,trcitgth lias 
hi-i-n rne&snrud m volts hi the way just nvunthmod, llie resistance u£ (he patient 
can lie found oul with the formula :— 


E M.F. 

Current 


Resistance. 


f itfi iii.wrpi fi, Cj. ) 


Current Reverses, Current Combiners.— 11 is mijuirtant for most 
physicians to possess an arrangement which imikes it possible suddenly to 
dose or interrupt the current, or else to connect with I he negative |*)le I he 
elcctfoUe hitherto ran nee led with the positive poll!, and vice versa* Those 
sudden changes produce contractions of the muscles, the intensity of which 
'Ic[hikJs on the slrenglh of the current, and (he sensitiveness oi (lit! muscle. 
Titty arc therefore important for diagnosis. To interrupt and m revere the 
current can lie managed with one single instrument, tif which We add ;l diagram, 
The negative ]sole oi the battery is connected with W and X, l lie positive |M>le 
with the metal piece between these two, l\Tli)r the cTiuik |>oirils towards X 
fnormalJ, LB the drawing shows. the crank on titc right-hand Hide is connected 
with the negative |Mi]e, ami die crank on the left-hand side With the |K»idvc 
[Kile. Hy moving the cranks slightly to the Left, ho that they rest on Warn! 
N, both cranks are in comati with (he negative |xsle; consequently there 
is no current al all; but if we move line cranks further, an that (hey point 
towards W, the left-hand crank is connected with I he negative, and the right- 
Hand crank with the positive jKile. 

Current Alternator and Combiner.— In order to lie able to change die 
corttifiuous or die faradie current without having to connect the electrodes 
with, other terminals, and in order to Ins able to apply at the same time 
continuous and faradic currants combined, Dr. tie W&itevillu has suggr-sied 
a convenient apparatus, of which we add a diagram, too (big, j). While 
the cranks point to C, ilk 1 galvanic current is connected with the terminals - 
wink- 1 lie cranks point to F, the faradii: rurrenl is rotmccteJ with the 
terminals ; and while they stand half way (ti I’l, the galvanic and farad tc 
cuxi'ent-s an: connected with each other in series, i,c,. the continuous current 
has to pass through the tiolibui of the induction roil and (he palianl:,, and the 
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liTudic current lias to pius through the patient Jkiid all Hie cells of the continu- 
i>LK current battery. Thus bolli currents p.i-^ through the [nilienl al iho 
sami! time, 



Cords and Handles.—Two connecting tomfs nf -uiiuhle length, covemi 
with some Insulating material, are necessary (or conducting Hie current lnnn 
the battery to the patient. Insulated copper wire, which is ban- lor hall .in 
inch a 1 belli ends, is suffirteni ; but, on account of the greater flexibility, 
cords made of very line wires, terminating on tjolh ends in short and lliirk 
wires, are mostly used. They arc tu le fastened in the handles and in the 
terminals ol the battery. The handle- nn.- provided with ii terminal fur the 
leceptLon of a connecting curd, and with a thread fitting rim electrodes. Many 
handles are provided with a trigger For making ar breaking the current. 



KLjf. n. 

Diauhah 01 1 yiit CouHverioMa nr LVimutv Mo, 11 j. 


Elect redes. — T here esisUs, a gre.il variety of elect rode* : but tons, round 
and square plates of all dimensions, made of tin, uluAiniam, or carbon, and 
covered with flannel, which may h L ncrewed on to the handles, or have a 
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terminal to receive Lhe cart Is direct. Brushes of line tMUl wire an* used for 
exciting the muscles and nerves of the skin ; wheel electrodes fur conveniently 
changing ihv place nj <i[]|)][r4ti9n, ami for combining manage ami electricity. 
NtwKss are cmjibyd ior destroying hairs men, tumours, etc. All these 
ticctrcKliss become polarised. and all clectrml.es made of common metal are 
subject i« oxkLittnn; they ought (herefore not to lw placed on the mucous 
membrane unless they an? connected with the negative pole. To W used 
with the [Hwidve |hjIl!, I he electrod* s for electrolysis should l ie ot carljon or 
pliithinm, unless it is desired tv iQlndute Kinc or copjk.T. etc,, ovules into 
the patient's body. 

Density ot the Current-—'The size of the electrodes is of iingtoriattL-e. The 
larger the electrodes, the smaller ia the resistance of tiro human Ivody. With 
eicclroies of fen square inches twice the current can be sent through the hotly 
than with electrodes of five square inches surface. This leads us to the density 
of the current. or, in other words, the proi>oriiQii of the strength d| cttmml 
to the sectional area ot the conductor. If,, for instance, with electrodes ui 
three square indies surface 20 mil I ram [ Hires are passing through the body, 
the current is three times as dense as if electrodes of nine square inches and 
the same strength of cun eat Wore Used ; in utlief wolds, in tin* first case each 
square inch of the places of application receives tirfi mi I tiatni jieres. in the second 
casft only 2*2 mill in 1 tipi-res. The physiological and chemical effects would in 
the find wise be tlipw times us strong on and near the phuv where w« apply 
thu eli*r.trudi*s as in the second case, (hi entering the hotly llie current divides 
Itself into numerous loops, and follows the lies! mn due ling purls till il reaches 
the oilier electrode. The density is greatest where the two elec nodes touch 
tiie body ; it tt,i little less Iunu tlie straight line COniiCCLihg Hie two electroJes, 
and smallest in those parts of the body which are most distant from the 
electrodes : but experiment shows that own those parts are reached by some 
smalt part ot the current. 

The &rn:ct -if the current is frequently desired in one definite -spot only, 
but us we necessarily require two electrodes to complete the circuit, they are 
chosen ot very different diameter ; a small one (Icliee electrodej, to enneen- 
irate the current on the nerve or muscle. etc., which is in he iclluencctt by the 
current,, and ii large onv (called the indifferent electrode), which may Ik* 
applied to any easily accessible part of the laxly. If the la l ter electrode is 
chosen sufficiently large, undesired effects, such as pain or blisters, etc., will 
Eiv avoided. If a sensitive judiunl or a child is to be lr&Ko.l, the electrodes 
shouhi Ik moistened in a solution of chloride of ammonium, because this 
causes less pain than sodium chloride. 

Electrolysis,—Tliis is of special importance il the ehnnui-.al pro]KTlie.s 
of tin: current are to In- used lor destroying any tissues, etc. (electroIysLsf. 
1.1. tor iiubitte, a needle connected With the mgaiite po]t is nisei ted dose 
to a follicle, and an electrode of two Indies diameter, connected with the 
positive pole, is held with the patient 1 * hand, the current is equally strong in 
both electrodes ; but 111 the one the v, hole effect ot ihe enrreni is concentrated 
on a noodle's point, and the chemical action of t mflJiampire suffices already 
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la destroy iiif! follicle, -*n that lln- hair can lit extracted after a few Msconds. 
The elmnirc.-d ucljcm i>n LI il- other (fEut/trOde. however. U divided over So large 
,1 lurfia! that ihu current tnentiunad will leave nu visible effect. 


Faults. -Ii js 1 Mi e nn easy undertaking 10 describe m a few words the 
faults which may occur m a battery. ami how they can be found out and 
recti lied. The preceding sv: lions, explniniiig the butenes and ■coc^one*, 
will enable any one wlto lakes an internal in hi* instrument-* to fitid cut the 
reason of any disturbance ; whereas lor him who Joes not trouble to kani lo 
understand ill* halti-ry, any number of payes alioul this theme wiEE It 
insufficient, for he will remain dtr]enderil on the lldp of ail electrician, JJ 
a battery does noL work, the only reasonable ill mg to do is to ascertain where 
the fault is. whet tin it is in the cells, or in I Lie connection between I he cell- 
and the terminals, or in the cords, handles, etc. Frequently the fault will I# 
found in the connecting cords. They ere liable to break, and tins shows 
itself by their loo grc.it flexibility: they nre mil oft then tip lo llle unspoiled 
pari. In all batteries witli a groat ihutiIut of qlcmuiiEs, a spark ap[v.ir> if 
the two ends of the cannot ling cards am brought in cOhLaCE anti separated 
again. If nn .-park is seen, fasten One end of a cord tu ii terminal, a I til touch 
willi 1 lie 0 ihar cud tlic other nu'ininaJ. li «itl no spark is visible, toucEt |?eg 1 
will) tine end of a curd, and with the other end touch the Iasi ]#g n| the 
collector, and il there is Mill no sprk. try wills £KM|« oi, say, live element* 
nttli, citEccir on I he pegs of the current collector or direct ty tin chc terminal* 
nt I lie cells, it the uleinunEs are not very old, a spark will be obtained tmut 
several mI these group-, and I he faulty cells may be singled out. A wlsnlc 
battery may lllLI Utau>c one of the many screws nti the cells may have got 
loose, on account at differences of tem|icFatura or shaking in the transit, lor 
n loose screw no longer makes iuiy contact with ibo wire which connects the 
veil with the nest one, Thu ran cosily be rectified by tightening the screw, 
A galvanometer make.* it much easier to funk such a fault ; Elio cords an" 
connected with the galvanometer, and the other ends anu pi freed lirs-E on jiegs 
t and J, [him on pegs z and j, etc. ; in this way each cell can lie lestcd, arid 
a fault found out at once, Eli batteries provided with a double collector 
ii is simpler still. The tongue is a .sensitive galvanoscope, too. If we touch 
with ir (wo wires connected wjfh u cell, we feel a peculiar tide ii flic cell is 
working: We sit ■.•■ugly recommend, however, 10 try this oxporiiTKnt with 
gron]i«i of nm more than ten evil-* only. 




It is rare that a fault occurs in the rofinections between the cells 4ml 
the current collector, the wires being mostly well protected and ail the 
invisible conned inns lotting soldered, The pcgsrtE the current colleclnr, as well 
a- tli£ Current ruvei'scr, arc liable to become oxidised, and have to be cleaned 
occasionally with fine emery jiajier ; dust between tliv pegs should lie removed 
w ith a brush. The screws which keep the viank of 1 lie- Current collector ami 
reverscr on tltL'ij* axes may become loose and have eo It lighti'itud. The 
h. 1 sidle.- will 1 an interrupter may fail to snake contact through oxidation, 
nr tlirough flic spring bang loosi®, Cords, hatbiU^cr wet rlectrodts ought never 
la !>e placed an the f nr/erii entice tor, n* litey m-.iy cjjj sr ,ikwt ftreuit. 
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We have yet In rile n 11011 the faults wli irli are Caused by lalse application. 
Sonic people believe in beiiifl able to lest a batiery if they touch with dry 
ringers the varnished terminals, or else the ends of the connecting cords. Of 
coarse, in both caws the current n exceedingly weak on ,recount of the wrv 
high resistance, and ran hardly be loll even by iixpcritiictil jtersons. Cut rents 
of it few mi Ilium] Hires, are tell by most patient* only if they ace iiuldtoly closet! 
or broken, anti whenever a bal tery is tested, she only proper way to do 11 is 
Ici soak tile electrodes jp ram salt water, :l ml to apply tItem as in real use. 
Currant suppUad from Dynamos,—'The apparatus required for utilising 
the enn-car* supplied for lighting houses, for pIvgnisutiDii ;nul electrolysis, 
iicL' explained On jiages ^ 4 - 48 , 


SOMETHING ABOUT IONS AND IONIC MEDICATION. 

The condvetore of cIt- irieiiy ;irr divided into two clas-sCS : the dry con¬ 
ductors. r'.c.. tlv liwials, ate calk'd conductors uf [lit- 1st elasis - ,md all liquids 
conducting electricity; ;is nIim solutions or aiids, arc tailed conductors ot 
ihe Jiid dast, 

Resistance of the Human Body. The dry parts, such as hairs. nails, ute., 
, do mil conduct electricity, nor do dry bones, dried muscle or Tul The 
conductivity »f the body is entirely due to the saline solutions present in U- 
. J L he dry skin dues nut conduct electririty either, arid it u'li con |kiss 4 current 
1 through the skin, it is only because numerous fine ]»ore-s traverse it. and the 

1 moisture con Mined m these jKins conduct, the electricity. Tile resistance 01 

1 1 he skin i> greatest where titcre are the fewest pores., and where the skin is 

: thickest lor insiance, nt the palnusl the liamk The resistance is lowest (in 
1 HliK- Jiarts where perspiration is greatest, j.c,, the armpits. etc. The- resistance 
at the latter part is only alumI t l n th >>t the resistance of the palms of tin hands. 

1 To make the skin conduct, we cover the nice Erotics to L»r used with Home 

1 absorbent material, like cotton, lint, i-Lc., .soak them in warm Water, am I Jtfesi. 
1 ilium hrillly against tile skin, The linger the sire of the electrode* chosen, 
t 1 he smaller will be I In- rrsiilaacv nl tint skin, because a greater number ol 
I f sores then become available as coin I nr tors. 

The fluids circulating in ihe human body consist largely ol soiluc solutions, 
ivliidi conduct the current well, l\ mi pared with the resistance of the skin, 

1 the roucollS membranes, the blond, urine, etc., filler scarcely any resistance. 
1 11 wr i imnert tiVn bultim-slialK'd electrodes with J or 4 Leirtaiidlr 1 cells, and 

press mw on the right, tin- At her on the left cheek, a current of about 1 M.A. 
1 will pass. If we apply one of the electrodes inside the inrun h. the current 
rises to about £ M.A., and it is immaterial whether the electrode inside thr 
' mouth is applied on the samp >ido on whirl 1 the outer' electrode is pressed, ot 
1 on |be opposite side, or on I be toilgue, Lite increaSA ill I lie distance to be 
1 l rave recti by the current is imniatdil compared with the resistance of the 
1 skin. If both electrodes are applied iiiade, the current will rise to over 3 M.A. 
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5 ftjrte riling boU4 IDAS, \ll \\\i a /Initio crtiirluerialg eleclridiy 3in- Hlhei 
-■ jIllIi- in- id sdl.lv or -wiiK and an 1 calbsl dtclralyk' l ure water, iikuTh.il, 
glycerine. nil> P «te. r do md conduct electricity. Each ^ili eonlrains :i mi 1 ml 
-LBitl mid radical r t wa pLitv twu iitaMninni vtoctnHlc* in :i - ulhn -^lurion 
and 11 n 1 hi 11 1 1 1 hi Li with a. galvanti cell, (hr mutii] nmtaincd in tin Mihlthm 
aj>|ivars at lLm ekctrudi: OrtmeLlucl with 11 u- rtigillive \U>U: a ctn■ calllEtdi 1 . and 
the arid ui hydroxyl iipptiirs at the dec I rode connected vilh I In pt^ilive 
l?ok\ the anode. Hydrogen behave* Pikn- ^1 metal, and api^ir- el 1 1 n 
raiiiewSi 1 - InidUidp chlorine elr,. wander Emm flic m^alivc towards tin- 
l^itave 

The jhassu^g ml an elretrU: current iliroujdi art eleelroljii pfc^dun^ lintu- 
ftici- insatiably a etrtflin movfimcji t of Cin s iiEniu> coiUiiiiitid in file ^iluCrrsrL 
which aru the carriers <-f Uie current- Tlte effect as apparent uidy ai slu- 
dcctmdiw, m\ telveen them. An csj^miatiuri fur 1 Ii i ^ ha* been given by 
< lands uk Arrhenius*. According in his theory, winch has Ibetn generally 
accepted. L'U'ry 4 "CPrEEj Kjsi e c" mulecnle—lor i lUtaiidc, dlbridc of MjdJnm N.it'l 
consist* of two parts. having electric charge-, E>f ophite polarity: Hie metjd 
pin t has a iwsiEeve:, the add ]wl a negative charge, TIiwh! opposite nkjnc 
di-irgi^ cellist tl« ttf Ut tract tme nnotJwr, amt will Jo ihc two purtncrH are 
ciimhmed, the charges nqiitrolEse one another and the molecule appears ihele 
firff electrically liEUind, 

Wlifin the ^idis are Uing thrived, (or inslaiicv hi walur, tkn- molecule* 
ilkivo about, some I'iainc hi I'lilll^inn with ip! burs;, and mAfty Elikst ciatetl 

into atoms. Ac t lie j 1 l n 11 m- c 1 1 the iiioln nlr-H (Ibwuciatc and split up into a ton Ik, 
the electric charges jiecidiar to Lhem reappear, ami the electrically elmr^ed 
it^ms arc lulled Imi*. 

At the ^iggCHtion of Faraday we call iliu acid hsms. ap^-ariug nl the inio^lc 
or pEidtiVc \win\ the Aniipns, wliidi. in iihcmislry are given the sign Tlie 
jaielal ions arriving jiE EIn 1 negative j h ill. 1 «<r caUunlep ate caJltvl die Kataurts 
Aiul SLru gii'tiiu tile -.igal 

II twm electrodes arc plared ieE an th^iroly Iv, the t *ikj diiiigvd wiLll ]Kisili^>- 
electridty will attrucl all the ^tinonh, t>,. alt the ncid tile other eh-ctiude 

ehiirgiit nifh uejpitivc elect rid ty wift attract ail fIk- kalkwiM. j.^ 1k the metal. 
alkaSoiil or hydrogen a touts clurrgcd witfL pHicivc: dcClridiy, The kulnn^ 
Jfive U(j ilieir cllargts nl the caliiotle nud adhere to il. t\iv ih 11 inn- move towards- 
thef modt give uptlurir dlisurgLs .jnd i -ca|>e ajigii^LS m; enter other coiitlaiiutki'm. 
The current dn.ks pur.-f tlierehm ri?cflni|»4i! I hr elect rmlyte h lust mily -1 

rtlaVcainmt r>l the ions_ 

Tl]]^ liitA j^ivL'iia ni:w a^ et hi \hi> llseniy of ekx tnfity : it i- newv I’onsiitered 
ilS matter, consisting M l iLihils like hiIIht uialte.-r ; llau atoans o3 i Il-i. I ricity are 
called electrons. They niitst be Liuimtely saiukher y^t ttcrirL I lac atoms *iJ 
hydr-Ogeli. Il is Ilot Un (ihject mL iIlls pampllhl lo follow Uje>i.- thiTjck^ m 
any length, bm as lur a- Hie prawrical side ol utediail ulectvieity 1- affretad. 
1 have 10 devote yet n lit tie mow Si^ ilsis $uh)i<'l P 
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According tu uUr present bunvdiHl^ the ehxlrii: liurtcttl docs lupI produce 
aiiy other L'fftcl ihi ill' 1 human body vxci!|)l i1 1 i- movement <*1 ions, ami we 
conclude. i lief flora that fl»S? MKHviii^nt of u in- i- ilin •■■jitnii. 1 of fill tin.' physio- 
Iti^d effect - |ir<Kliu'n1 by th>- ■ utrrenl in the hiimut body. 

Ionic Med tealJ on* — The |ini|)CTty [if the continuous current to tnm.H]N) rl 
hihi EliruiiLcIi the -kid and - 11101,11 ulcmhnule- is I wing utHixed fccqunlth to 
iiUnxlucf drugs by mtiiiii' of nil electric airrtnt into * In.' binvim body, instead 
of swiilkvini; them "f injecting them with » syringe. 

Any -alt or alkaloid 01 acid cud thus lie in Etch luce J, .in -1 [In: ilii'cts 
produced by the various drugs ■'urresponi] in tile cite 11 heat and physiological 
eBtet |K'Culiar to tlw salts or odds nod. Tbe copper ion causes nlry mrnw'i 
of the -kin, tint mereury inn htineficn the lisfuiis, tin' zinc inn i- .1 powvrM 
yjKi-, [H ir, et<-. moqihia. atropine, cocaine, adii-nalm. etc.. can all in n-v-l 
LikI nti-n and bromide- cud lliun be humduceri in comparatively huge 
i[iinrttiti^ without alive ling tlu? akin, 

Hy i.-m[>|iel-cctrtrity wl- m Jocatizi- 1 hr effect "I [In- drugs n> tin- 
parts w wish to affect. provided lliul they are new the surface, I 11 a Ltst-luk L 
lilli'iJ with gelatin or coagulated albumen We cun watch the Steady jpnj^ppes* 
right tliiiH.ipjit tbe lentil 1 , of tin: lulle, Ini! we ‘MIWhiI force drug* light timing It 
the living body. If we apply ,111 anotk soaked. for in,stance, in iodide id 
lithium solution on tin? i-iieat. and tin cathode at (in' liack, m- shall never imd 
any trace of lithium at the cathode, for two reason*: 

The ions move rntllcl' JuiVly, fitting to thv resist juicc tiny lind m (Jn 
UlleiJs and live [ticittbriuus they have to traverse. Tlie rate of progressdejicudK 
on the strength of the current ■ tlu? time the enmiit is applied. hut with the 
averagi! currents used, the inns will 110I penetrate dccpier than 3 or j, ctm. 
into the body. As moh as they r-ach larger blnnd vessels, they me carried 
away by the more sWillly moving Stream of bhn*I, and can mhjii he toe e>L in 
tile urine, oilier ions are I-rough E instead within tlio sphere of notion of the 
ch-p-lric currant by tin- blood, and an? moved toward* the uthutlc, hut those 

which storied originally from one ek'lnxW ..I. continue their journey 

right ill rough the Irmly, und will not arrive . l i 11n-opposite clrci rode. 

Wo cannot t1mvlore concentrate the nriino id .1 drug introduced in this 
maimer on a deep-vat'.1 organ tike tla- heart or flu kjihn y», but ior local 
application* near the iilrln.ee I hi- method is amirli more effective than the 
^vallnwtng of rlrugfc. It is of great advantage in Lhc LruulmoiLi ol malty 
disea-es [it the -.kilt. OilllhifUls, iinimelds, He., rubllcJ on Hie skill an.- useful 
only as germicide*, emollient*, can-tics, etc., Imt they do not enter the skin, 
which excretes only. Im| dijt-s in it .phsorh. ISm any drug which is soluble in 
water can he iLLlriKluceil thimigh the: skm with the Lm-Lji ol an dKtlic 
'uireld. Tin 1 i'Hi.- cllter the iliitlUksE tells, remain ttken- Jm'ked [ip 
lor some time, ami are coastuntly replaced by new arrivals: we can thus 
obtain with i|ijiii' Hnall doses nmcli greater local re-ults Hiilii those which can 
lie natclietl even by largi- ilow - swullirwied hv Ihr mouth, mid tin- undtsin.il 
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effects jhikIuc^I by hottiu drills on tin? stninnch, etc., arc thus avaklcr]. The 

linin'- mc-dfentidn 1- iitso mon rdirii-nt iFi.m Flj/|j>' dermic inject inns. nming 1*1 
thi' lint-r distrihuliijn of the ions in clu- ■’inail eel is before liny .in- naL'ktl 
and washed away by the blond 

Tin- quant nk- which jrc 11 «1 ui^L'i 1 tire small, tuns, and .nv in |»rti|nt'rfion 

ui 1 hi.* siretigiliof flirtiiit u'hi-i tin’ fonptJi d time during which it i-i applied, 
VVtlH u current of -Jl« M-A. applied fur *j» minutes. w liaibfkirt, (nr instance. 
rvooGj gnunmu C! through any imi t ul the body IraVrr^il |>y ilii- current. 
A current of lu M.A will in In "1ms- my iinlliuriunnn-. of -.iryehiiinc into lli- 
vinruliUlull within ten 11 bin u 3 l-s. 


Tin- technique ot ionic medication is muplu enough. l innitlw of -preiiiJ 

electrodes made ui platinum, carbon, dnv, L'it|ijji!| , l ft* •., have been iimslnu liid 
ni l me Certainly convenient itl iSiutl} 1 fiisiCsif lint: or lojJjur Lints am to I*- 
introduced. it ri an atlratitii^ tu iw elec ti odes consisting «f tJiesL- uirlaFs, hot 
any I’ln.irrwLi- ■ an be used for unite medication, provided Um*h- is twivcer tin- 
1 lf> Lrotli! ami lln skin .1 thick layer u! 0 In si up -Is of |ivri Iml. or cun- 1.1 two 
layers m pine fell, nr -tome similar absorbent material whi- li lias to b: snaked 
in a i nf 2 |wr cent solution of Hu- drugs to lie iittiwlntud. Even if tint 
eteeirodes should '.'(insist of sonic materiat which we do not wish to enter tins 
lioily. lor i nst ;im v lead, the lead iijns liberal id hy the 1: nr rent c&nudt Iravtl'^ 
tlie din'k layers nl iib:-oi'lh L iH material in tin- time- usually given lor mi a|jplua- 
1km. || is however tLeffssary t■» use clean layers nl lint, felt, etc. ; if the same 
pieces were used ie|>CCiteilly. tin 1 nil desired inn-, wilkll entered tile absorbent 
male rials at |in>rinih sittings would reach the body nUimak-ly. 

Tn enable lls to um 1 a laniy strong current veil limit giving I Iil 1 fallen 1 
dinlae JUliil, large elei tHales, covering Llie alteeted area, have frequently to be 
employes I, and vre mud take care that they press evenly on the skin to make 
a uniform good contact. On a dion trier.. krw. hip. etc., tin- unit lir-t he dune 
l*y exiiiR chain ohi-inidi.-*. which may 1 m fastened by a binder over tin- absorbent 
1 it; Lie rial. If the electrodes press unevenly or are partly drv, the current will 
concentrate on the pact- making In;tier cuttlm t and may cau-e 11 million 01 
[min. in such an extent that the treat men 1 may have in he su*|>efided E»r some 
lime. In es-tn-me vases I'von blisters or a slouch may be produced. 

I’ur Cavities like the ear, rectum, metfira, vagina, etc., s[n-fLLlu r Imiii'ics. 
nt irrigators may he introduced and tilled mill u solution of tlie drugs in 
bcus,i|, Tlie connection with the uum-nl can Em made by a |ilutimim wire 

projecting into the solution, 

Cum uls of JU to 50 volts ale usually enipEuyi i] ; in most 1 Lists a ji rrll 
LeC Iil 111* he battery, giving n niaxinium uf .|h volts will be found SUffletent, II 
a continuous current fnini tlie electric mains for lighliiu: {)ur[ioses is available, 
it can Is,- used (no with a suitable rheostat ti reijmr and > 1'litml tin- voltage. 
TJie t nr lent has in lie increased or iIlli'i-iuk! gradually, nnhodj" i'.in Lnk-ratL’ 
without p.iLii 1 In- sudden introduction of an of 2 u or mme lulls, but 

such tivultagc:. can be borne r^uiie well ii ills infanluncd or remove -l gnLinnlly. 



I I 


(C) Jeff Behary 2019 


27 








20 


SC HALL AXt* SOX. 


1 1 ni-E. I.i.iIllc icronlmemls Lu n-^ j n ■vliriviu uji Co i JLA. ]K-r H|daru eerUmuter 
hiarhiCe i n" the elin/l nulls aiul 2 |h'C tv Fit afililtiLins id gnuv 4ru*s ]| \\v wish 
to ititnuluix mtr. H'nipiM-r, ■>ii'.Lniv, w . we havi ii j ap|i|y iliu positive 

i■li. a t a tL'milr^ 11n- aimde to rltn alnirlwnl nuttcri.d which has Ixw *Halted in llu« 
ilii t ii ■[& .lip I applied near tin- -|nK where We wish t lit: dru^ hi .u‘t . hit I if 
salicylates LiK.tinu, nr uu/idf luive Ci► In- iirfetr-ixDm ed r the negative electrode 
Li tL|)pltctl in the absorbent iii Lln iiLh 

Ionic ciiL'ilic-ulkm can Libu be applied Ejy ptadnj; humi-. mr nnns, or feet 
in bu^ns nl]i- I with the solutions to In- jninulLn-Lst), cactim ohrctmiU-s omvi-y 
iJir currt'ul from the Laitcrj tJi the *ih|linn ill tin- busii^ Tin- sn-uaUrd 
_|.-aill IullIl can alsa be used equally well. 

1 tiiiii 1 pnt'rlN-LUinn has been advanced ULiftddcnibly by I K rL?l. Ijnhic h>I 
N.intir- and Hr. Lewis Jimcs nf London. an * further particulars will in- L-iand 

an Elie 1 - L?iM>k> iff tliese LUithufitics. 

t In chemical and physical effects of a continuous cnrrenL i>m Hu living \h*]\\ 
li wu '.u ii■ tin nu- dry metal ■. 1 Si -■:Lr■ .. L , ("I will appi-ur lie the a mult uisd 

will farm liydn»Jil4Jnt: odd and asylum, At the cathode bydruj^n ami 

cans tie Midi! are formed in cuElSequimce uf EIn■ irrnjr i Munition , the former 
lscsl]w> a* uim, tln s huter 1 1 vr r- a dmiiiicul cmnliirtathm ami Oil Eti lull. 
Al bolli |hi-]es B causlbi are thus formed, and if thu ourtnnt has a strength -if 
■ inly i M.A. if will irritate the skin Lifter a 4mri lime, ami will rausc- jmliii 
unrbr such ccinrijliLitis, Tn avoid tliix, wt o?vet the Ldcctmtles with same 

laina^tuftKib^ffaing mate rials eotiutt nr Iii lI. rta' Hl an -1 nuk tlicm welt in, 
water. The CfiilsLk effects will net appear then for a Curi-m limbic Li i Eke. 

IE stmEi^ currents arc ti» lie applied ilk- eaUslie effects and pain can In: 
Livniditl it we soak the imiide hi a v^-ak ^iluficm of bicsirbimaiLe of mAn. Thu 
caHiiamk 1 Mi 3C(J a Jtmw> InwtuiM the dirtrorlc ami witlardtt 

di^iunjNJsifiK tile walvr or the i p k«lraKle h uml Elx rehy forming eaiMin: mih, 
The cathode loses it- caustLc efforts IE jC feimihw -oukt-il with very ililuted 
ijydmd] h me oiL’iil, Una hytln^ [oul IJ >• np^iia]^ nt the L'lnitrorhi L^scupf'S 
2hs jjj-iLh without decntil]Midi\g Llae Water, iiml tltureby the hfiinnlinn 

of k ILydrifxyl km ■ OH. 

The physiological: pifuclji uf Ihe L*mtiuuou$ ettrreni.- The inijfralinn of 
imllirpEisui i(ln^ r.tiw* }vt nllier tiff eels beynnd 11 h i-h.- due tu diemicaJ iareh*L:l ro¬ 
ly [iu iLefieil mehtirmerJ r.btjVe, Tbi'LiL{h thu nidi vi-kctE li turn e>r ion is very 
it nil 1 lu-ir tuiteiEx-r h very great ; tiny an- nmeud mil -il tlwic labial i-n^thm 
anil trai'k a mi tire cnniL>i-llcil Ni iravetv tine membrnnus nml of the 

niithusiK Eif atitmiU 1 ixll? wpsmutinfi the botly. Some ot l hr- eHeels [■roclm.eil 
bv 1Jii--*!.- iiELitdiriii^ iems aie fell immcklfatcly. and i sirt be ub^'rvi^l by the eyu, 

• ■llierb Uc iii ni- iipjKLruLi if Lily Liter hek. 

While thu I’EirrL-a1 1 i-- nliplkHl, tin: sensibility Ijieniite^ rt-chmud near (hr 
ngiiKliv Eklirea^ciL ELt;ir the OtfElmlD* A little while after (lie ap]Jicatiiua, Elie; 
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-ou-iliihtv j- iiHimil in ;ir the amnio, a* wrJI as near the 1 a tin and remain* 
in llii- cinniili'.m lor .1 ifiiihtjleMihhi (hue, 


IE uni quite a ttftak curtrnt is suddenly closed or suddenly in torn ip lint, 
tin? patient fivls a shuck- II enneills above .■ certain strength nv 11 sed the 
inn him closing f»r breakiu^: I'ausii the musrles In 1 imiu>. L in such n Liianiu i 
1 hat it hreumes plainly visible In [In- eye. Tin- shocks nr n hi trail ions become 
nifirr violent if. in-lead nf making nr litlMklqg tike current, its direction i- 

-mlilcn I y revemrd : in this ease id I the ions have to turn about, find 1 1 u- cutises 
-Hooper contractions than when they art- merely st‘t in mot ton. These 
vorUruelPons are 1 1-Seful for diagnostic puriwscs, ID nst ilu- degeneration id 
rtuisch's. The ijiivusily of lIn.- shock- increases wilh tin- intensity nf l lie 
current Hsil, and current* of roll nr rlioiu vults, -ml ■ leu I v dosed, may 'Cell 

■ a u^e ins tan till death by the mere movement of the ii-iis. wit In mi 

producing any visible Jo-unr On the other hand, with the sealbl bigh- 
fhqueucy cum-pit*, in ivhfeli the dire- Mon id the ■ urm-nl- is reversed river 
loi.) thousand limes every second. we can stand vrry large doses with impunity. 
witllralL even feeling Liny shock, Ih-CLuno ’lie ctuiMtintl nf tin' single impulse- ts 
-1 extremely slmrl, mnl finished linn; before tile ion- I uni time to lk'ghi in move. 
The high-lrvqnvncy currents have tin rehire no ionic cl led on (lie human IkhIv, 
11 1 i'll action i- niir-l likely din- to ihernial elletts only ff 1 lie currents an- of 
-iifliciCnt -llength, they cause a rise in tin' 1eiii|icnLlLire of 1111' patients body, 
pi-1 as cuitnilft liail the filaments (3 f inohLlisixnt Iannis. The current- u-v-l 
for galvanisation anil farad is.it ion arv much Loo weak to cause any nulionalifc 
increase in the tcm|ieniture of the jwtii-nt. 

When a cumtit is applied, Hie unj-cles of the ve—els contrai 1 at first 
and cause anemia : but after a -hort time they relax and cxpin] dm side r ably, 
and a cnntlilina n£ hyinrr*mim is plainly apparent (mm flu colour of the skin. 
lfv]H'rzmia is an inipirlaJU factor in in-aitv .ill tire nn-llmd- mrd in pin dial 
t[wni]icu(ics. in enabling us to all raet cnusideriibh' quantities of blood to parts 
of the surface chos'ii by ns. in relieve congestions of iltiqier parts, and in 
mfliuw ihe circulation. Hie blood pirss-urc, the breathing, and, to a certain 
extent, smile {unctions <■[ nerves. 

Any disturbance of tile ihuk-tmlar equilibrium ho- a si Emulating effect on 
ilie iuliviiy nf the protoplasm .md cells. \>. i- undoubted that the migration 
of these millions o( ions ran -id by the application of an electric current must 
have a LTinsidenilrle ini] 1 um.ee oil the uictahnlism al llie cell-, and many of lln- 
gow! results which have bifii obtained .mil described by coUscienti'"iis and 
trustworthy physicians, ami which have been a-palnl over and over again by 
iitlim-s, arc certainly due to tin- stimulating effect produced by Hie migratkm 
nf (h>‘ ions, it would b tinrcasrmahie to rlouhl or dispute tfsi'sc goo1 result.-, 
ur to attribute them merely to suggestion, -i 111 ]dv because wc have HD! Vcl a 
Cnlltpk'ic explanation i>( all llie-e [nm i -- - W, do not dun hi 01 di-jiUh [Fte 
ictions uf drugs, though llic "why" and “ liu«' ! * many of them ad is 
quite os much a mystery up to now-as some of the pby-iohigiraf results obtained 
M'i.Ll 1 i lnlric mm-nts, 
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BICHROMATE BATTERIES FOR CAUTERY, 
SPARK COILS Ac., INSTRUMENTS FOR CAUTERY. 


A 'trorg current h required for rendering platinum wires cif the: rhtckne** 
neuded for cautery u|icratinn.-i iruiaricJcsoenl. feu most i>f the iiuniers require 
m to iJa (ti>,aoa to irt.iKKi millinrnji, res), and in. nnfcr to keep a 

currcnl ol 1 his Strength cormtanl. even for one tiiinttfc only. large celU art 
absolutely [LL'Li'-^arv. Oil the i.llier hum], plat inn rn humors have a very Iow 
feSkstatlCe burner. Iiimi'lle-, mid iuh'lIs [mielher ahull I iiiili mlirn. L: lIil- i nil?; 

have .i small internal resistance too. for instance, ffof) ohm |)tr eel], two cell* 
of i*5 voH each :*rr nliwuly sufficient lor producing tliu necessary strength 
of current with these red stances, for 


J VGlt.S 

o - t »6 in 2 ohm 


Ui '6 amperes. 


The jh?h[■■ ii i■ im-i lI r- (of cautery ate therefore totally ill Itv rent from those (or 
I'atvani-aljon ami electrolysis, In I III- la [ter case many cells art needed to 
force even a weak current through the high resistance of lilt liuillan body. 
Tlic culls. lumewr, tAn he small, because tile strangest current used rarely 
OKMcibi ran milli.impcrf'. For cautery, the ol two cells Is already 

sufficient cm acuninl or lhr vety sum 11 liMvnml it^istancc, Inti the evils have 
to lie ol large size, res the current required must U: more titan 1,000 times, as 
st rerun as the current! gedurntly used for galvanisation. 

Connection of Oils,— Up re now only ow m^tliod of arranging the veils 
has boon meiilM, the vtmnectitrn in sm' 4 s," lur high external resistances 
The ivlU can, however, In- arranged so that tin- carbon of (lie first l‘u-11 is 
CoilrteCfed with the carlnm oL the second, anil the jcini: • ■ L tfte firm with the 
7.1 tie o| the serum t celt, etc., is ml this is called conned ini’ (lie cells " futruUel." 
The OI F, rfnc.n m*t mrrva-ir thereby, nn mailer how many Cells are connected 
in I Ii is way, but the surface of the rmitaJ or carbon plates increases, ami 
consequently the internal resistance diniiuLsIies. with each additional yell, 

Two cells connected in 
this way are equal to 
one single cell id double 
Hi/e, and this is Jll 
ail vantage for galvanic 
cautery, for by lessen¬ 
ing the internal resist, 
once w« enable it to 
yield, with small c\- 
tefEiat resistance. a 
stronger current. 
Moreover, we den hie 
the const .ii icy, lor large 
j.lah' do not pul arise 0-s quick It as small ones do. and die capacity in 
ampere hours of [WO veils conned cd parallel. i> twice 85 inrpe its I lie capacity 
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<ij iwj oeUs riraumed in shims. Tlum- aic* yet .. other contldual k111s 

IJoxribJe. Tlia two diagram* show the two different ways o! connecting the 
4 £i'ILt of ;■ Quiury 
iw> tells is 5 u flic K.-I1I 
tn produce with so 
small a resistance the 
nennvy strength nt 
current: (or wire loops. 

Imwcvsr, .5 to 4 cells 
are uevpssiiry. and the 
ImIU't ies moKl Ire. 

USed for C 3 LL. 

tery have 4 Colls, If 
batteries arc eon- 
slmrlnd with iilhiI'i- 
than 4 cells, this is 
partly done! in order 
tn I mj able tn Connect 
]limit' to’use Iham for surgical lamps or spark mils ns well. 

Which are [ho most suiiabk Elements, ■ B i chromate ~ Calls.—Then- is 
no groat variety ol calls witli a sufficiently smalt internal redd, mo ■. Hichm- 
mate elements are most frequently used fur cautery, Tlte chief objection 
Id them in their want of constancy. If, lmVreVOr, the (dU sir not made too 
■"mall, they ive sufficiently constant for all cautery f>ix*rnl kmi; lor a cell of 

3 by >1 hy M indie* will keep a burner lotjiHriiiji 18 amperes incandescent 

for about twenty minutes. They are i-nwerful, ilieix Is.JLl 7 , bring 2 volts, 
and they are easily put in net ion. They ran quickly b&*ra*Jillcd, and can 
lie Ludly kepi in until by aityltoHy, so Hull they are Very xU liable for mediCiil 
men wlio di» not wish 10 lx? ilc|jflnr]ent 011 the det trieiun's help, Hie nines 
ifl biehromate batteries should lie well amalgamated. mid for this, reason the 
.nuts ill our batteries consist of HO alloy Of 10 |Htrl> of nine and 1 part III 
mercury, and moreover the acid contains some mercury loo, 

Kheatmts for batteries, v rhoo^lit j- most lOnvimient with even 
flattery lor ii'giilxting ||ic di'englh o| eorreol for oultry. A bk'hftlinitl n 

[ jittery, wit limit ,1 rllflosl.'H. cannot In? plunged in d<v|)e!r than is rleoessJtrv 

for jus l making I he wire rrd hot r ins account oi polarisation. etc., the current 
diminishes jifdtt)' quickly, and llie batten- ought to lie gradually immersed 
deeper. in udar to keep the burner at the mm* teu|>uraturc, A rheostat, 
however, enable* you to fontm the hat Icry completely Irom the tagiiming. 
and 10 reduce I In: current by inserting an artificial resistance. As thv cells 
have ti larger surface, tlw strength of current remains aiiKlunt for a much 
longer time, so [bal (hu operator - an give his wlialu attention to (hr palicmt. 
Kbi'i'-tiH' lire quite indispensable for accumulators. as without E LtL-111 all 
burners would lie djimiyt-d at once. 

It is 1 test to iiegisi hy inserting tlw wlwlc resistance, ami after die circuit 
lias been closed, id dimmish it gradual lie, bv moving rim spring, until tin- 
|'I-i l ni 111,11 has reached the jntipei: IcmpcratLine lor itpcrilL intis. 


bnIItry. As already mentioned, ilm E.M.F, ol 



FI*. 1 rj,- ^ b r i.i. !Iai ti KV| 1 ^i^Lnr^ it. - *L 
"prinilli-l '' u ir Gi^itk Tfliitcfy. 


tliu nil Is jrarnlli'l in tin- way ;ds^v C mentioned, DJ1(I 



(C) Jeff Behary 2019 


31 









3-1 


srilAM. A.\l> SOX, 





Cords and burners- ('rjniwding cords lor i.mtcry uughl to lv ifiick. 
Imvist it Hi in. limy would cither ixunim: itm warm, or else wtalnm the 
rum-ut efni.'iid«raJMy. 

The plauuiim burners sire sole l«-run I on to copper wires of dith-reni lengths, 
suitable for Liu.' tldaje, larynx, Cur. dc L The ni[i]uT w ires nre insulated Jrom 
urn- another Willi silk, which is si .1 111 rii I romnl them in llic dia]*; ol an fl. but 
where till* topper tDLldlo 11 u ■ pliil ilium they prow so warm that the "ilk would 
become Idnck, iiinl therefore they are for a shun dalAnn: insulated wiili 
shellac Ltunuii only. 

Paulis. In order to rectify arty limit, it is invessiry with thr-.-e iniu L-ri.es, 
tOa. U) liii L lliir seal of the ilufert, and :l will then Im easy to remove j|. The 
humors, a re apt lo fail because tile two copper wires may touch nl iheeucl near 
lIli' platinum, so (lull tlu: Current Can piliS dircclly from tine nipper wire mt-> 
(lie oilier without teaching (ho pi a (ill 11 111 a L all. This is a Mispient built, .■ n>J 
call In; rucoipiixcd by the i.appor wires getting Very hoi. They slum Id Ik 
separated with a linger nail so far that you can w>e between, ihetn nil along. 

El I lie pi ill in . of -i burner has been I used by too slrong a current, a new 

platinum wire must he soldered on. II! ihu haticry fails, in spiteof the Imnici 
In-in!' all right, you should lake off tin- handle, and tut the two cods of the 
connecting cords touch each ruber. If they yield a strung, rockling spark, 
1 lie fault i- in the handle llu- place of contact is oxidised, and has to lie 
■ leaned with fmo emery p-ifn-i’; but if tlu: connecting cords yield hut a weak 
spark, or none at all, the huth lies Further hack, A weak vpark shows lliaf 
the tonrtectiona, etc., are tn order, but that (tie battery is too weak. With 
bichromate batteries, this fault can be easily removed. If the solution lias 
lurried green, li is exhausted, aad the battery must Iw clean isd and refilled. 
If die fluid is Still red or brown, a cell has been short circuited by carbon ami 
nine tour lung one another. or che (Ac rincr are tovcifd i riitr a coating of oxide, 
which can lie lust removed it (key .are screwed Off and cleaned under a water 
tap with an old nail-brush, until the bright ---inc rcapj.ieai'H. If line re is no 
spark at all, although the battery can hardly lie exhausted, you should 
remove the connecting cords ami sec wlielher (lie cells yield a njiurk, if the 
end terminals Jire erm Elected with a short wire; if this gives a spark, the 
rheostat or the cords are at fault, A [anil in the cords indicated by excessive 
flexibility near the broken place, Ef, however, there i* no spark, either the 
conned ion amongst the ccill.s is ai fault, or the arrangement of the cells i? 
incomplete; this is imind out if each element i-; tested singly at first, ami 
afterwards groii|is of two or more cell's ; or the liutfi-rv is exhausted, and you 
have in clean ami re-charge it as already stated. 

For apparatus required 10 control the current supplied for lighting houses, 
for cautery or spark colls, see pages 41. 
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ACCUMULATORS. 

The Ativan hige* and Dlsadvanta^ pI AecumulsUori or Secondary 
Batlerlfs. irom)mml wilh primary nulvamc edk -in; tallows. Th^ir I4I.F. 
(2 vaUsji U higher ?md itanr imminl fPswiaiiHS tawr il-an in -tJJ other cell*, 
and for !Jj ks njasem they prmJuee a nunarirably [Kmerful current whrdi, laoing 
cumptvTuly tlej ^olariHedp is jjiorU'cUy rimsLuiC naitil tin: accpaaauliiSor i- nearly 
^k hh:^iLs-t-nl^ Tlic acid is nCit lip, mid l lieu-l^iv Iielh nut in Lx- renewal 

ujecept tci ntake Lip lor l lit loan, by evaporation, ADCuarttlilatGls ;u e s]n-LiiilLy 
■mitable tor spark coib, They iifu convenient for molars* cautery bunieai. 
LLEleJ SriliifZ hun|lff. 

Th^Jr Di-Sad Vantages, Arc, thill (hey require a umre .HCiejHi.hr mnL timvi'ul 
Lineal merit, more lieipiehl alien 1 imi, ami mote tLcisi 1 for lxmi£ reebilT^i ihftal 

primary huitlories ilci; that they art ■mure easily clama^ttl. and that lor repairs 
llwsy I mi vo to Iso relumed to line manufacturer. 


Th-Iiy CDDidal ut kjd pi;LIL'H Iiii33Iltm:cE Hi dilute] iLilphuLLL add ; 3,0 Volumes 

r*f /tar* alrrujg sttilph urk acid are pniseil with a.r^st? vtdianirx *►! dJsiillttd water, 
The mixture ought In have ;l specific gr&vily of i l or 0 l£aiianu. 

C '/joiHfill pt&£&Ai. s—'1 'Jjl’ mi 1 1 hIn i mi: :i, l rt eauae* n L |]99k l.iyrr *■ T JemcI it* L luLiIf.M': 
intn Milplmlr of lend- An electrical current xn-nt through ^iich si rdl produces 
eletltoly&k ; oxygen appeitrei mi the plat*± eortrteeled with the ]^>lc, and con- 
verts the sndphale of lead into iH'to.vide of lend. On She platen CovIiic^IhI with 
the negative ymLe* hydrogen a^wars. .>n i 1 M-Juri-. ilu> niaj|ih.iU’»-i lead uitu a |w^ou&i 
l 'l lft ngy rtto of metallic lend. 3f lira m-lion «f Use eurroni Iftfljc rrmn-lr, tlir* 
plak-n connected with the positive |mlr ,m- converted calindy into peroxide of 
lead, -L3LiL lIk 1 n«^:Li 2 Si E ]jlqt4^ iiiltp fljxmgy melstllit lewd. LUlkrmitdy, uacygea and 
hyrj niffni. fimJing santhinjj len to act nj^n, escape e-i#- .md it wmild l>e wju-te 
to let ihe ennvnt act :iaay I linger. 

In this way + oheraioiLi change? ha^e Uce4i EJIected hy means of art oleclftta] 
cmirent. VVc have two differ tut plate's now, ;liuL Lhe etLenhcid aniinn uf LLie acid 
priKiix i ■. m \ft iv-}l F- li the i+re cdlkllpavif iiv rnftms ft( a ccnidLiCtor. -in 

E[L i etric.il ciarTeaat im sljutul in appourtr dirrehou ■ >i 1 III- ohnrgitLg current Durinp 
thr: LllxetLir^L-, the LtiemiiznL pTWes* gcl^ rtvtnMXl : the pllUcs wlstC-U hnil tteVii 
covonxlwitb Oxygen during thr chiiiging become, dairing the discharge, cnvnn-d wai |j 
liydimgura, which combines wLUi lh^ axypm ct>niMimra.i tn illc pemseiijt;, and ^o- 
ilucj's suitptuiis "I I tiir I- Tlln waygEfi gen era led on the ne?gati^c ^I_li . . n>mhm^ 

with ttie ncid. and changes tbv naetsiltLe lead into sulph^le n l Ee.ul, Ah soon 
IsTfLh Jilatnp* lm^4 rcliFraiL»i| Lm their firlgihnl timditioai, :d[ nlii!|iT^riee beiw^Ji 
i iiem Ijjln cca%etl lo c.cFHt, the E..M F, stoptM juad id ill k the dischurgiitir currcni. 
Tile ibChli tfifl Ll:lS te^.LtlLi'il ibl migaiml -Ufingch. nurt (hill Hi - 1 ]i^cxc^^rji 1 Iw iepeAlLiJ 

arty nipmtiiT ut tnndi. 

Tlic only djUerence between jjrimary cells mid accnitiuUltors Is. I hat prEimiry 
L-i-lk tuvvc ili> Iw charged Milh chtmk^ls which luive be ]ina|iared bflniE-h.md. 
and wlairh h avheii nscrl np h have ir> lx 1 rejnewd and jc| theed hy a frt-sh mipply 
III Lliu .lhuliiii nt-Llii-rs, it b* Ihe sueLJupv of n n elcctrkiil cumrrtt whkh g^ncr-Lle.H itir 
i;hi;mic.*lB rfLppwvd to pflHhtee tSie E^r.F H -tnd a current will ru^enanilu them iib 
cpEIeii ;lh 4]h:i i" trd, witliout .i renewal of mJJi 

Csipttfly.— ; TliccaiMtdty nr the ajccumidatiir^! i,^. r the quantity ul i-lectricni 
energy which they e-m in farm of cIivjii teats, \i in direct pro(Hfcrtion 

to the quumliiy of learl which ihcy ronUiii, Moreover, ttie em renc by which 
an ai. eumnlafor h L'lmr^r] of JLscliargetl, hus to In*: in ]im|UHi mu to its eapaeiiy. 
Il efu: Jetis-iSy of Ctiircnt trite n leiiiKh_ j t of milliairtptrL^ jut .nquAre uti lirirflre: 
U CiKi giff-U, the oxygen ciintioi dlaiagu E.hu ifUiphalD quickly umnuglk utid 
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therafon: jwirt of it iscapics. ; i ■* gabi iimjlili'-ed, In discharging tun luavr 
u current. lliredt will liMomc |io]an-i'd In coEtfflrpKMioe in the duliiulty. 

Theft? is m fixed rule hnw many amjiiw may In? used fur charging or 
discharging wuuntlator-i: Etjj' depend- rm ihe rapacity nl tin- ,ici'miiiil,i1ins. 
and on tin? s|»:L'i;tJ construe! ion of ihe plates. As ,i general rule, the dnigidg 
current might not to exceed one-fill Ii. ami the iJLschargi or current cme-frnLrlh 
01 tin.- rapacity ; tli.it LS nj uy, a Jn.i.,-|rik]n!‘in- hour jrrijriudator shnuld hu 
cl 1.11 ged willi nut mom thllti 4 Olli[Jt-ftHt. aild ■ I i-n k.iLV'-'i with nut nioto than 
5 &ni|ii-rL-*. Some kinds are made specially hi ilui they can ulnml <■ iDiiMilur- 
ably higher rate of discharge, Ii tin? Strength <4 the di.-churgilig diniMIl is 
escft’ili’d, the ellidency decreases, ami irtslcnd n| jn, only 15 or up ani|H'n- 
Iiouts will Ik- obtained from 1I10 .launuliKir. In extreme eases, when an 
accumulator is stw>n cu'cuiicd, tin; plates are destroyed by cm lidding up. 

Charged Accumulator have ihe ifodenty Id Dl&ehargc slowly without 
tji-MLir connected with a conductor, m consCL|uottai of defect in tile insulation, 
and also un account ul impurities of tile acid. Sulphate of lead is therefore 
jjnjjJijjilly being l or hum l even while I he AtipimnJatou are standing’ unused. 

The Mulphatc, when freshly formed, is fine and soluble, anil can K- changed 
into peroxide by hum ns of a eumiu. After snmw time. Iiowtop, it n^nniiis n 
crystalline form, becomes insoluble, arul cannot iJn;n In- dumped any more 
into peroxide by the current. Thu capacity of flu; accumulators decreases 
ttie(Ttore in | iRipurtuHi to ihe increase of the sulphate of fend Lfystak, Plates 
which have IwNume tlefcglive in this Way have to lie replaced by tluw oileS. 

The following rid- ' can lh: derived from the allow :— 

(u The capacity m tins cells must lie in direct jipppotiicni i« tins discharg- 4 

ing current. If, tor instance, the iictHimJliiEors arc in Eroded for Working 
spark coils or cautery burners, ebey should he of a -sijfe which can di-<hargc 
up to J.ts amperes without ln'ctuniug damaged. Cells which are too small 
for (he work required of them will soon l*e destroyed. 

{ai Short circuit must he avoided. Terminals must not I*? connected 
with a wire in tinder sec n spirit, as it lends to destroy the ]dates. The 
COjIXMKting em its should he iilladld to the spark rod or cautery handle 
Zr/nre [he other (Mills are runmvted with Ett>: awiJiruiluLur len 11 hints, 

4 .;l in charging, I lie +■ [Mile of 1 lie elmtigitig cUi tctil lilts to be Cm nice Ini 
with Ihe + pole of the aernuudator. The latter is usually painted fed. If 
hy mistake the wrong poll's an? connected, lIn? iiC’CniiinhltOirs discharge rapidly 
and arc destroyed, 

141 Aeoumulators must I* frequently, «'keihtt v<eJ m wt+ 

h this is nt-glrcit-d thetr capacity 1- diminished, oil jccuiidiI of the formation 
oi insoliil'Ii- sulphate of |«ul, This explains why accumulatin'!- give every 
satislarLion when n.M-d in hghting s tat inns, where they an? I'u-chargcd daily, 
ur ul lc.ij -1 once it week. hut many uunlkal itiui are under Ihe false iuipressjnn 
Uuit the iicaitnuiilldrs need lui re-charging SO lollg as they still yeeld a rurrent. 

The smuttier ihe iiccimiiihuors, ihe more /requcruly have they to Lm re-charged. 
Accumulators m ao-amiiea 1 hnur cii|ai'ily mid mwv, ought to bu ro-diaiged 
nr Itasi ourc ft month to keep diem tn goinl tojiduion. 
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Tlie duir^ng 111 Mm- a&tnmylalGrA i* lin-t «Lime? bf dynamo- Iics:J4! tin- 

. ij^ii'ruli'iji - cun-unl is laid an kjf ilk.haling jiur]n.rM>. medic-il nim 1 :.mi i-.^ily 

fhi* it thcrtlitelTP! OiK“ 11 t wvcrwJ lifefcnrErwwiH kim-jut int in-vm-l in Lin- Lircmt. 
15 y means iif ]wlt-finrJing ]i,t|H-r, iNic ]mLuily r*rtccrt:unriHl (ihr negative |H>lr 
3■ i. lJ i l.—^ . 1 , rent .slam (itl Etu?3!|tM*l |■..ji•. 1 1 ). ;ip]ic! the ch-Upin^ H CliIhinillCt'E UlL ^.iHi l.iill 1 1iji 
.ipj^e-ir, Ihti ifcutl lutoN nnlhy nnd ninkcf hL liisMrig tml^t A in-nnij-H cu Lima- 
jiecEirrmLiiur sviJI E;sku filMaiU twlv li^Lirn (fkr nl,uir|?iiijj. with n 3J tibncllr junwht 
bircipun a ICiChVblt cirsvii, |J foijr l-irujis ibJit fttitic cafiill© jaii^er cciiiiuhJemJ 
i ■. ir .lKIi'I. the chd.cj'inp w iLI lit finishm] lei jjvc hmin-s. 

The pliilc* imji.*/ itf /iff/y emWflrf iy flcjd, ;mil it iIilj \ni\vr Iill^ jUirlly 
£va|Ka|tLteil thi ncc-niLEtt u.[ hm |ipikm l L'i , d I'hiiTgmg. &\ for :-uiin- Ollier resell, 
it tins tv be brought w iu original h?vti by some fresh otiiL. 

A VoflmeTer u vor y convenient for contr^lKiTij .%cctimulAlfti>, While 
in j^ooci Hind itkm, ejich udl give* fully 2 votLs. If ilw li.JLK hills in 1-8 viAt 
|wr cell, tUi; charge i-*- nnarly exhauMu-1, anti uiTFriiiitfo/uP pfroid/if rr-rA-ir^n/ 

fl/ ^rerf r 


BATTERIES AND INSTRUMENTS FOR 
ELECTRIC LIGHT. 

Advantages of the Electric Ugh!.—The ckiric light is white and intense, 
it develops scarcely any heat, and the lumps need not be lteUL upright:, as ml 
lamps, ter instance; they can i« used in any |4jj.iii'iu ami can be brought 
rinse to the object which ha* to In- mmiiKij. Moreover, the doctor i-, 
independent Of I hi.' [oral length of a nsliceting mirror, Tliesn Laris lielji to 
make men iridescent lamp:- most Useful tor medical pnrgiosr^, in llie consulting 
room, hut mure especially in tike patient's hun-io, where often a wax candle 
i.s the only oilier available light which might lx: uhitI. The dec (lie light is, 
moreover, the only kind of light which can be introduced into the human body, 
either tor r^autiiiaLinns of cavities like tile bladder, or to make (xirt of the 
body transport'll! (antrum) for diagnostic piirjJOStS, 

strength of Current, The lilametki- i.f the surgical lam j.i rerpi ire a current 
of o'j; to o’; am|krcs lo become white hot, atal the resistance of tlie lamp 
is chown so that 4 to t; volts can produce this current. The size of thu 
celiLs employicd will dc]iend on the time tor winch the light is required. 

The most suitable Cells ,nv 2 to 4 nn iLmul.Hors or I 'lrlkruriate culls, in 
3 to -S latclancltf fells. Connected in htii.s Accumnlator.s are smaller Lhim 
iiuy Hitbei ha ltd y of Slllliliir jKsWx'r, hul !■■ keep them in gond order tlicy must 
lw re.chargoLl regularly aliont once irt every lour weeks, and for this reason 
they are lo bo recommended cmly W'liere a 1 ontiituous curreht firmi a dynamo 
i.s within convenient reach ior re-churging. Full iiariiculiint svdl be found 
on pages lA-20. 

The Lee I ant he cells, dry or liquid, if IWJt chosen LOO Miiall, will Ixt toniul 
rdtablfl for otic or two years. ivJtlioul Tequn ing any attention for re-ejinrging 
1 hiring Ibis lime. Tlie liquid cells ran Ik: rc-charged ; the dry cells have to 
hu replaced by new tine-, hul tliciv is im danger u! brooking or spilling wuii 
(hr: latter. 
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Ttie current from the muiit cannot be used directly, because then: is no 
room for .1 filament of sutfn’ient resistance in the .small bulbs ; hut the volume 
may l«r (ttrliirud either by transformers nr rlmoMaK, |*is|J particulate about 
thc.se will lw loom I nu page ,|[. 

Rheostats are most cuitVcuicnl, ami I lie small es[icnsc nl obtaining uno 
lZJ l*e made up ret ri short time, lieeaLIsc fewer Ltm|js nil I lie destroyed hy 
using them. The rheostat had k^L lie tim’d On till 1 battery. a- in this nay it 
may lie use* I tor several iiislruiiittits. 

Thu amount of light which a lump can yield may not be Increased to any 
extant hy increasing (he nircngtli nf riimtnt, witiiual damaging the lamp. 
The cari»rb tUanimn should l*e a little more thou yellow. Is ibis degree of 

incandescence US exceeded, the lamp can certainly give twice as nuu-b light 
as under normal circumstances, but its lite is considerably shortened, as 
I he Ji hi merit cvajHiralcH hy being over-heated, if the current which ibe 
lamp requires is not known, I lie whole resistance oi the rheostat should lie 
inserted, ami the tin rent am lliun be incieiised by lEiulimshuig I lie resistance 
11mil while heat is Obtained. 

faults. -It Hie instrument fails, examine First of nil the lamp. The lamp* 
ait provided with an arrangement allowing tlmm to bu txduuij^l easily-' 
in moat cases they are fitted with a screw, which has (& (><■ writ moved ktme. 
The lamps may become loosened by shaking, heating, etc.; when the tight 
fails, this ought to lx* seen in first. The curium filament may lw burned 
thmniL’Iip and tins frequently shows illicit hy the glass looking grey- In this 
case the hunp lias to I hr replaced by A new One. But it Hie tamp ami its 
connection with tile mslriiillenl nrc in good order, and still there is no light, 
the fault is likely to be in the 1 nailery, and may be found mil in the way 
mentioned already under galvanic Cautery i for exiieriencu show* that, with 
the exception of the lamps, the illuminating instrument Mi is hardly ever 
in wain ot repair. The sparks obtained from batteries lor the electric light 
are mil nearly as sjrong as those yielded by the raillery ImUeritM, and therefore 
it requires mure attention, qsjKN-ially in daylight, in find out whether (he 
battery gives a spark or not. 


FARADISATION. 

Induction. The genius of Fativlay taught the world tuintlirr wav nf 
producing electricity, and -«> thoroughly has he done his work, that <dt that 
we now know id unit induction is the resijlr of bis discoveries years ago. 
Hc finiud 11 lit thal m a dosed circuit a current is induced .lk often as a 
magnet is approached in this conductor nr withdrawn from it or as often ns 
a cum nl is rinsed or iulufTiiplcd iti rlie Heigh bourhi as I of the rioted circuit, 
as soon as II dlifftgi in the intensity of uIl electric or magnetic Ih'ltl takes place. 

This discovery was the first step towards producing electricity by 
median leal ] tower- towards the dynamo, telephone, spurk coil, and all (Etc 
marvellotts n *>]itfaitiora of the last fifty years. 
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Origin of the Induced Currents.—If Hit' two end* of a wire we cosineftml 
with a sensitive Ljalviiumuiter, ami a ill ague! i> approached to tin* win', the- 
needle inf I ill- galvanometer decline* I(> TtfU£ tf!t itw fita^ncS n uml 

returns to 0 iT w t eeaso iv change the distil uec Ijeiwcen wire.I inognct' li 

we wiih<lftw> (tic magnet, the needle declines again. frrjJ in theoppotil* tiirsc/ion. 





If tn the ncinlibDurTvAd ■ S the dost*] conduclm 1 n second wire i- drawn parallel 
to tiie first otic, and (he ends of this second wire are connpcfcd with a galvanic 
fc-lip the needle rk-ftccts lilt* moment the ■ \i|T 11 if is rkmi.il, although theffl in Jin 
connection whatever between the two wires ; 1 »li 1 i| returns lit 0 imuinbkti'iy 
J f [ftfivarth, u 1 li I remains there, ill though 1 lie galvanic current continue- to 
circulate in (lit second wire. If we diminish nr interrupt [he current, the 
needle <kllr:c<- again, l>ui ir» the opposite direct inn. This- shows that ihe 
approaching anti the witbdf&wtlg of a magnet, or the making anti the I sneaking 
m a current in a conductor dofv by. induces current# in nclosed circuit, which, 
however, jreoJ very short duration only, ami which pax- no opjwisim direct in ns. 

Alternating Currents. ■ The currents induced by dosing a galvanic current 
pass in flic direction opposite to ihat of the inducing current; the current* 
inducer] by iirenitin? the injuring current |UUK in the wm; direction as the 
inducing current, tl we make and break the inducing current very 11 [ten 
consevulively, we iuduce each time a nirjmoni nry current in .11101 her conductor ; 
but the directions of these induced currents keep changing, and for tEtis reason 
we call iVicctt altmtufuts currents, in contrast to those currents which keep 
their [jolarity rn the name direction. 

Wagner's Hammer.—Wagner's liamuiev {see ili^tadi, page [jl is most 
frequently used for rapidly making and breaking the current. The current 
passes 1 h rough the electro-magnet, through the I nil inner, the contact screw, 
and back pi the battery ; or eke it can lie made to pas- front tile contact 
screw thfoogh the inducing wine, end then Iwick to the lottery. As soon as 
this arrangement is connected with n cell, the clcclrn-niagnol become? 
magnetic and attracts ilia lnmimiT, which consequently leaves the platinum 
[joint rn" the con [tier screw. This, however. inturrupL? die current, the deciw- 
inagftut Ceases to U L magnetic, arid a spring causes the hamuic. to Jly back ; 
its soon as it touches the platinum jjoint again, the current is dosed once more 
and the hammer attracted, and this. play lasts ns long as the apparatus is 
'.’"line[-ii’il with a cell giving a current, 

Iran Core. -Tlic inducing eilecl of a current is etuisideruhly incleased 
hy letting it net simultaneously with a magnet, and this ran bo arranged easily 
1) the primary wire is wound round an iron core. The iron core should consi-i 
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rpf -i ImndJe el soft iron wire:, as these lake ant] J'w* magnetism much quicker 
Hum solid iron. In Ehti^ way two powers act inducing tn lhr Aiinp direction 
.iih] ill [lie .■.Jim’ limp, ihe making and breaking of Lsr inducing curneEit, and 
Lite :--iii him ;L]i|iciir;!iiiLV an il ilbm|i])c3Kuia.‘ ui a magnetic field. 

E.Pfl.F, ihe induced Otimni.—Thu K,M,F. nE the induced current 
rSit|«iidh | l; Oil Lin- numberof lumsol win* whtell a coil h.i-; ihe more rums the 
highur the l'..M.F. (1) Chi the strength of the inducing i LincnLts ; the s!k«)>i > i 

the latter, the higher Hie K.5LF. of Lire induced currents. (,;|i Oil (lie presence 
or alienee ul ait eJccim-inaenct . its presence increases tile HAE.F. (if ihe 
induced current very materially, f.|j On Hie Mtddeocie&s of the break of ihe 
inducing eunenlr L'ltimiUdv tlw 0,F. of ihe secondary current dejMini.ls 
itn the distance between the secondary anil primary coils. 

Sc I E-Induction. Extra Currents.—The wire llifuiigti which die tndud.HK 
current is culled the fintmty wire, ami the wire in which currents an 

induced is called Ihe tnwJary wire ; tho induced current is called the siref^in 1 
current. For various reasons me do not diaw the primary and .secondary 
wifti ml a straight line, hut wind ilium in spirals on cylinpJi!r.s of uliOnite, etc., 
ivliLiih arc Iliads of such sizes that Hie primary rod can Eh; pushed inti.' the 
secondary coi], As s«On as the prilmuv current is dosed. ;ui ek'i:triMii4gnetic 
lid 1 1 appears. which illdilco a current not ullly In tile secondary end, hut In 
the primary coil as well. Tilts is ollul Hue " ujetra current," due tu self- 
induction, Tf tile primary current is dosed, the extra current, ton, has an 
opposite direction to tE-. l- inducing current, and thereby retard* nmi imr^iij 
the 11 li livei ill; current, ami Consequently llie secondary current, too ; hut if 
Hie inducing current is interrupted, the extra current flows in die smut 
directum as ibe inducing currant, and tiifrrtrjcjr thereby the latter current 
very ounsidci'afrty, and consequently I lie seemuhny current, loo, The shocks 
which are induced by making and breaking the inducing current are, therefore, 
of very unequal strength; those inducer! by breaking ihe inducing current 
predominate very much, and chu signs -t- and whicJi are near Hie terminals 
uf sonic End ik linn curls are intended tu shim file direction of the cqrrcjils 
induced by brcuftintl trie inducing current. Tile signs would have no meaniin; 
if the currents induced by making tunl breaking Hie inducing current had an 
equal strength, as they follow' (me another in 0 |>pcwite directions. 

Primary Currents,— If we eniirtcet one ue tun galvanic cells with a Wagner's 
liaiiniLiT, which is provided with a small eleclru-majjitel only, and connect 
the cells by means uf lWo further wires with two electrodes, w hich W'C buhl su 
our hands, W* ^liall not feel the making or breaking of tile current. Hut il 
the current lias to ,l primary coil wilh several hundred turns of wire 
besides the Wagner's hammer, each breaking id Ihe current gives u-s a decided 
shock, the 41 length of which, amongst other things, depends upon the 
mu nix-r of turns of the l.>jLU ~ this din k in i aUM'd by ihe ex Ira ■. iim-nl. This 
is ihe primary cut rent, which wi; oblaln front medical induel tun apparatus ; 
iL is alt intermittent current, very' considerably increased by Ihe extra 

cUtteill, lull it is U(tf art ntternating enrrml 
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Induced Currcm. The -in ng-iii ■ ■( ifn- indm-id < urivnc dij'-rirb r Vit f . .-ri 
Olid'f lav, Ii, fur inst^m-c-, an imlinvil rnnrviU hilS 70 vn|K and 1 In' leMsP 
imi’i- of tli- H LLiniiJgii'Y ctriJ is Oin ohms, klliI (hr Ffsi^tiuu:^ uf rIn• juuii-iu ujnn 
ulini-_ the- ilmijrtla of tk■ riinvnl wnnhl I pi - 

71J votl£ tl . , 

3 — = o i*±a aniLH^n^ — nuLli.Lini 

hJO -j- Ci fdliiis T 1 1 p 

Tin- ithMisicil JLL-tinii id fsitailsc cufrraiiji Its 'imiiJ, jarilniimtlv «m .n 1 miilE >>e 
L lh'ir very Niliori dumrlon, mclI mfirtovit limcanm Huy an- idternniinj", *it 
thai each fulknving 1 LLipul^- partly neutralises thv dtrrt of tin.- prccuhaiy 
mi Lilli*.', Tile \*U\ -i 1 d I. h^m^Ll cflm uf ik’* L ' *llrlr 'Italy itpinTiranu iinrlElhsippc^ritip: 

m the limuim Irody, hrnunvr, i* inun-.-, the coni nut r-iu li 

tim^- a lie fiKmn is: ijn-ulr, and much mi hi- *□ when It 1^ Kmikcu : ^ thai lIu 1 

mLTrtdfs L-Em 3 k s c!3cdi^l wiili thu*e carrmu* to u ^re:it i-xti-nt- 


D5fkmve.cs \n fha Efker& produced b.y Primary und Secondary Currents. 

Tin 1 riWt produced lpy I he j^rmulaiy iurnnl depend!* ;i ^rutu iknl 1 mm \\w 
■ liaint^t l t nf iln- win* whn h i* u^il. \ <tv lint 1 wire- {c^i iuiilinwtn\ mr IhkcO 

linulin i- a pricking lcr.il psuu ln.il nut ^ironi; mn-i. ul.ir i imir:n tiini> ; ii vu- 
jjh i i-.i-i- 1 J 11 ilijiimMi'r iif the win.-. 1 tiH_- cimlr:u I Urns 1 1> -• nine Liicin? jhjum-Hu] . 
iJ tin- ^-condEuy 1 cii]> :n± wound with 1.1 tick wire they phHluce ihi.' sjlitii- rlli-vt^ 
:i4 n j^rinlary cum ■lit, i.c,. Ir— loc-sil jhimi. 1ml ]luy.vrfnl 1 irnttacliulija uf lln 
rina.-rlo IICitT Hu 1 i-firCn-1U--, L>r Wrn in LtLu wln>lc Ikw .1 y. I'lit- primary, ur tilt 
sseduMictarj* currem prorlucril in ji «m! wiili iltifli win*, i- Irt-qm-otly ii]p|?la^l n 
lUu ili^-jKT lyru^ r>i^u]ji %\u~h (i^r \]y.' c-ir., ntc m 1 m- 

th'atid- whi^ifc-as ihi’ swojuhry I'hirrcnt i^kUhi-l 3 hy a roil with linr win? h 

chiefly UMxt fitjr iJh- trtatrnnU arf aanisclc.- ^iasrl uvtvk^ \\ Inch jirvnar In Ik* 

Tin- r^- 1 hi- pmcTin^ diflfrTcnaa^ kHuvn] 3^rirnarv hikI wtmdnry curmiEf. Ilk 

im Jihiilit only - III" tn Elitpi l .n dilfiT.- m r 1 a 1 Eli*- r^i-rnaifi- 1 liic mnUiind -u 11 11- 
K M.| r „ UlU is iiujJus-iSik 1 in l! n 1 hH a -hF£4rj»■ line 1 Ih Iwccj] lhrjn p .1 sari I■ ■ tlctiiu 1 
acrnr-i h-fy ail wlial Hr - <nn\ : 1 r 11 1 in tlvIllI ran - [Jtc «ilr-r, shun hi In ap|:>li^]_ 

Fur lln ili+rLrir 1 1 ;mEI i mily tin piim-n>' nijirrjil. m ;i jyi 1 -1 rrlsirv > >>iE will] thick 
w irL'_ 1 "«iia Lh: a^fL 



How Eft R£gril&tB like Primary Carr^m^. Thr E.iLF of I In- primary 

I Um cit un tni! rqjuhilLHl in cliflcrnlt h^'ssVs; tlu* mcU|CH.| Es In rv^ujat^ 

the ILJU'. I>y pn^lhHit^ tlir ir-tm cure in and ouL Tin: primary tumm i- 
v.ia^L-st Ef liar irtm 1:1 in- is dniwik nuE, »»i1 bccuftiitt Htnm^L-r die tti^rt it is 
IhLidnd in. Insu-ad id ilriLwiii^ the arnm rEn , r imi. a dnmpo- i 11 the -ImIim- nl 

II lanis^ hiW i-aa.ii ho dipp^l «vc t is with 1 hr sanir If iIn- irem cw is 

enliftfly cuwreil R -% ii Ii the lube, 11 -. indurinp luphvrr^cusc^ tn n. t. hm thi li M.L-. 

LuicceikaM 1 hr nums the hross lube withdrawn^ TUc pasttmi nt the ^innkry 

l 1 R3L L Inw ?rr anthii ilCi - can tlar Tim-n^lh - L E In- primary nirn nl. 

How fl-cjulAte (he Second si jy Curtenu I In socimd.ary <n h I is^iiL: H dh 
nmrffLietod with n Inrfjr nfcimbrr of turns uf win\ nhmii t F o«» lu^LNin inrn^, 
ii^r irf ii ilL^initl lu obtain a lii^h I1.ILF. Tlir ^treuyth in! the 

current f'-hii Ik: n^ulsnrd in ihaiumiL w;lv>. 1 1 thr ^pptratLi.* 1ms 
1 srnnlf prinury nnh it i> siifhcjcltl h^r nil piirposrsi ul Irriitmenl tci h^feiLitc 
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the strength nl lilt HSRfflil^ry cumitlt, Ittcn.'h- by pushing the turn core III anti 
out, for a current which i> 3 iaftJ 5 y ID be it-ll when the imli rare tl dfaivn out 
out l v iiintjjiiio' gradually to painful strength Ipushing ;i liunw. I'He 
more ivmijilrtr rnik are ™ unangeil liui the distance hot^wn the primary 


l 

i 

i 

I 

i 

* 




Kijf, t* 


and seamdary wit can be <“li siI\ changed. hi this tu tin.- secondary coll 
slides i hi fl sledge, and c^n be pushed over the primary coil, or he drawn away 
from H. on arrp riflemen r wliii'h allows an exrt'ctltngly line regulation »f the 
current, llwu? sledgn coils ore ]m jrraMc lor dingnosm and for physiological 

piiqHISrlS, 

Hapidiiy at interruptions.- TU-e Wagner hammer o[ an induction apparatus 
cam hj rK^jjl.aJcil within certain lunits, so Lho< dn intcrruptionii follow one 
annttkL -3 slower or quicker. | die sooner the hammer lin'd,-, the platinum jxiinl 
Agidri after 1 Loving I -vn drawn away (rum the ulectro-ntagnel by Hie force of 
a s| i;njr, ihe sooutir tin- Current is i'.ElviUlI ;l»iI llu- hammer attracted 
again. Tile further tve .screw tins cuntact screw I ionic, the quickci will 
lx- Hie viliratkos; hut rf tve screw it loo tii^liUy, the li.miitier has no 

loom lor moving any mure, and ceases to work. Tlie 
more wo unscrew tlie contact screw, the slower will 
the interrupt tons folio w one another; but vre must 
not unscrew it tcwi lor. ns the hammer must make 
good contact with the jJatinntn point in Hying hack, 
els- it would also cense to vibrate, In order to 
make the irittirriipfioTi-; even slower, the hammer can 
be li ng I lienrd with a lur, cut which ,m T«i in ini u rti 

I rail caii lie raised Or lowered. The lunger tfiis 
|etitiufuin k, tlie slower are ihe mlcmiplions. Slow 
interruptions produce more |iovt!rful nnd pa ini n! 
omlraclums than quick Ones. If llm nnmlx-r of 
■; interruptions is very ureal, aiNbstheria can be pn». 
ducod, anrl special apparatus have I hie it made Ewt 
nlrtaiming tlii- result. 

What are the most suitable Cells? Fiirndic Iratteries iILLcn.*- a currant 
Of O' ,3 to O'M anlpercs. a ill L'f; to wltl. I.eckuLrht cells, bichromate Cells, 
accumulators, ni lliu current from the ..nay tv used. Tor all [*>1 table 
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batlerim, tiic Leelanchc dry cells are most ffinvciiiuiit, and for ilu> reason tiny 
have superseded all ihu other cr'ils. (ioml cells ui tliis kind arts sullictcrtly 
constant ; tin-n- ts nci^luv III break. llu fluid Id spill nltd damage ctdl ordullie: 


and ihe repairs. winch «vn: formerly su CnqiiiHil. have pr&clieully reaped since 
the introduction of gemd dry cells. HicbrniuiUi; cells ha™ .-.till smiio advan¬ 
tages in out-id. tlic.wqy' planes like the Colonies. ImN'nusc they rail so easily lw L 
re-charged. The continuous current Ihuh the nuiui may l»e li i iw! it an 
idea ndcscelil Lamp l?i inserted a? resistance, and a shunt arranged ilcfOR'-- ihe 
iiilrmifitcr. Further jKkrlicuIwi of this will I* found on Mib-cquoul 

faults, — il ail mducliiiEi ■ ■ ii| tail-, you should set tsi-1 whether the element 
is exhausted. li you are sure dial die cell i-- all right mid gives the nKCSSWy 
unreal, you -1 hiiiUE see wlivthei the uilcrruptcr is in order. The interrupter 
is Llie moil delicate jialt of tire indue linn coil, and therefore you should lie 
care ful not to iutcrfca- with the contact screw if it is net strictly iw«issn.ry; 
frequently •vpiroralns which were in goml cutler have l»i!n >| HriJorl by playing 
with this screw. The Interrupter docs not alway- start o| its own account, 
and Inis to Ik- pul m vibration by being slightly touched witli tile linger. Tile 
hammer si mu Id be arranged so ibnt its distance Irani die electuu-niiipiiiel i- 
about the If'til jvirt oi an inch, and I bo pLnnumi [joint ot t he contact Screw 
should ju.il lunch it. II itu interrupter has not Hie projivr distance from llu- 
ek-etro-Tiiiiguet, it has to be carefully lieiii till it keejis iht correct distancc- 
The spark on the interrupter attracts dust, and the litlte plitinum sheet shoulrl 
lie cleaned Ki'inimnliy with fine emery jci|jer. Oil ihoidd on no account !*• 
nJ lowed ou tile interrupter. 

it thu ai^Kiratus tails, allbough cell amt interrupter are in order, tu 
whrthfT the caHuecltNg cants are in order. We should like to rejieat hero, that 
it is of in> UM- to ir. t an apparatus t>y touching the Lerminatii ot the CullUet Ling 
COrds with two finger’s. An apparatus can only be tested Willi V'flU .soaked 
and properly Connected. cleciredcs. 

Faradimelers.—h'or more than twenty years there has been a desire 
for some method by mcnm- of which the faradte current catt be measured 
like a continuous current. Gudmilometers am not snibfactwy (or this purpose 
lor iwo reasons; many oI this Lnstrumcnls which are capable of measuring 
lilt alternating current a (for instance, ilia " lno| wire J| galvanometers! cntUaOt 
vet I-- made mj sensitive that tliey would iudicaie a few milliam|teres. TtU' 
second, and more important reason, is that yalvuiomotcrs cannot he used 
unless all Hie interrupters oE the coils vibrate at a taiily riiptil rate, liecausc 
a gnlvanouietiT will reskier Jess is [here arc only 5 iiiterrnplions jut second 
than if thnre are about so iu^rruplkuK in the natno lime, in spite of tin: fact 
(hat (lie current may lwi)l e&OCtiy the Some sCrenRth in l>olh cases. 

In too;;. Dr. Lcduc soggesti’d to use a continuous currmit witli art 
interrupter (or rvverscr! worked hy an i-Ledric umtcir, fur tesLirig llie reaction 
of reiurwlc.-i, and for treatuiunt with the iuterruptvd current. The interrupter 
•«r teviRtr in fixet| on the axis of the motor ; it is tu the circuit of a galvanic 
batten, 1 , and a miltiamperv meter is also in tin? circuit. By means of the latter 
tins current flowing tlimuph the patient can lie measured white the intomiptcr 

,1 
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at rent; n-lun ii is atari cd, the enlvnnimirKT will indicate less, =intl the 
lUlcictitt between llie twn readings ran in- used to lire I mit l he duration! cif 
the CuJrelit. 11 the galvanometer iniliriitiji, lot instance. oiic-litth of its lorinel 
reading, it shows tkint the current is dosed lor oiic-lifth. and 41 off " I’m four- 
hllll'. nl LhiL: time of a ]h L iiud or revolution. The ]H npnM iori between Lite time 
it is " on " to ilie time it in " of!" clui lw varied Uy altering Die position of 
Uflt" of 11 Li? two brushes. 

U has Ixiun proved ittai more powerful dmii.ictioiw o! muscle, with 
loss pita; are obtained with short contacts and long interval* with no current, 
i.u., n tlic brushes 9 re sn adjusted Hint tin- time during which the current 
is closed is only .dwtil one-tentJi nl the time during which the current J' " off." 
The nuiulsn - Hi ( (Jr; in-. Is nr interruptions ]ur mi mite can lie adjusted by alter¬ 
ing the id thi■ motor. The E.M.F. used can lie rcipduicd by Varying 

the rmuibnr n( colls in the circuit. By means ul KUCli apparatus. a ills tin ■,-im 
can also tic produced, as lias recently been shown by Dr- I.ediic. Mon. 1 
particulars will lie found in " .Medical Eleclntdogy and IvtnJiologv." October, 
itjo.|, and in tliv " Archives«l tin- Itontgcn Kay." May. n)», intfpss .fhj .pK h . 

These phetimncimi linw been fnnhtT investigatoil by Dr, l.nrf* Jmiis. 
who speaks lii^lily of the advantages of siwli currents over those or a faradri: 
Cull. 


APPARATUS FOR USING THE CURRENT FROM 

THE MAIN. 

Tile dertriu current fur limiting llouses is now nvailoblu in .ill towns, 

cilnJ eS'etl ill many rum! districts.! Ii ls obviously much mure convenient to 
obtain ii current ol jierfeet ■ untiiuKy delivered into nine's house ready nude, 
by merely turning a switch, than to have to generate it in primary hailmes 
u r to store it in accumulators. The tiYinsf or liters or rheostats controlling 
the current require 11(1 charging with Collusive liquids; most of them are not 
even Subject to any wear nnd tear, mid 111 HailiSOquOriCG they are not liable to 
get mil nit order. There are already liver 3,000of such switch!numb lor medical 
purposes ill daily use, mulec nl them Since twunty-one yeans, and the advan¬ 
tages are Ml great thaL l need not waste any more Words ulimit Mils. 

There erist two hinds nl current which may he used lor lighting house * 
via., 1 lie comLm lolls or the alternating current. 

Gontlmwn Current- -In some towns ita- ■ on turnons or low tension 
current is supplied. The F.M.I', UMtd in the mains in the street is not hicjliei 
Ilia 11 1I1.11 which is luring used in the linuses. ami varies from loo to 250 volts 
in dilliTcm towns. Heavy copper cables are requited In diftlribuie slidl a low 
tension current, and it is iherciorc suitable oniy (or thickly populated ilislm K. 
and lor ccnijaratively short distances, not exceeding one and u half tnili*.. 


j 
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J Hiii run I muons current is sniliihlo frir every piltpOsu tor which electricity 
rriity In: employed in medicine or surgery: ils galvanisation, electrolysis, 

■ 1 ml Larailisiitioii ; Kiulcl}', surgical lamps, awl motors ; X-ray ail-! high- 
fm|l]inuy aj'juiatus, lamps lor treating lupus, electro-magnets, charging 
accU-tiluhiLois, etc. 

Ahernating Currem.—In other tonus, urul in mmy rural districts, 1 ln- 
atlcrnaling current is ticiiig sdp|hliod. This outrun I changes its directum iroin 
,io to 3wo times every second, Tile number of ™Jts and am^ns ul such an 
aHfernitiiiig cnnftii can easily lie raided ar |gwc»d: a high voltage, from 
2,lmXJ to io.ootp vnUs, is living 1 is : 1 -1 in the mains, and uti entering it llOUSC this 
high tension Ls uansi, imu-il down |o u<io or loo volts and a greater tinnilx!! 
Ml luiiju res, so chat it ran Ijc lis< -1 lor iriranrle.-urent !:jp?i|is. etc. The advantage 
of 111 is system lor the cilectrh lighting companies Lies in the inn that the cop|H a r 
rabies used Lor the mains have to be only one-tenth to one-hundredth past 
Of Hie IllicitJiev- which WDIlld Ih: rcqtiiied for Llle divtrihvtLtm of the Same 
quantity oi" current at low voltage. 

The number of ampfocs w hich a cable can carry without iKcsming hot 
is limited, anil ought nnl to exceed 1,000{un| Hires |H*r square indl (cross section) 
of co]t|H;r, She number o| volts, lniwtr, call hr raised as lar as the safely 
mI the insulation wifi 1 scrim- 1 as many os volts lisw alreai ly lawn usisl 

in wires jiusgieuiLerl on jHUc'elam insula tors on tchgrajili pilen, ami sent over 
a disLjuice of mure than too miles. A «t|)|icr cjlIiIc with a cross nr: lion of uric 
square inch tan cany only iou.ooo waits with iihj col Ls, but 5,-000,000 watts 
wiLli 3,iKK) VOltiL The clear gain to the electric light company is not nearly 
ms great its these figiniSi imply, Lx.-caLi.se for cables intended bn 5,000 volts a much 
heller insulation is necessary than for cables intended for zoo volts only; 
moreover, accumulator* cannot l« List'd with the alternating current, ami the 
engines have therefore to run oil day long, and ultimately there i$ some constant 
Joss in all Elit. tmnsfonners iixcd in the consumers' houses, as long as no current, 
is h-mg Used in Lhe houses. Nevertheless, the alien in ting current must he 
used whenever tire rnvrent has to lie sent over long distances, to reduce the 
heavy cost oi iltc copper cables. 

The alternating current is very convenient for raillery, surgical lumps, 
motors. ami for treatment with sinusoidal currents r it can ht used for produc¬ 
ing X-rays ami high frequency Currents, lint for charging accumulators it lias 
to In; made unidirectional, It cannot be used for galvanisation or lor electro- 
magnets. 

Ftu the continuous as well as |or the alternating current. lL is necessary to 
employ a rheostat Or ii tiusisforuier of some kind, to control the ULirrowt's 
>1 length, mi to reduce lhe voltage, etc., in mdur lu pi uteri tin 1 patient or the 
a] I]'ill lit Lis from OVUlrloScs Of dangerous Currents. I was tile hi si ellgiiieej 
.v 1 k> hogan making such aiquuatus in my wcrk$ho|i in l.utidmi in Tliey 

vary very much according to the tyjie jcrmlinuous or alternating) and the 
voltage of ihe current, and according to the puF]»sc for which they are wanted 
(galvanisation or cautery, etc,}, and wifi ta explained nvnru fully in (ha fallowing 
pages. 
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Continuous Current Installations.— 1'»: ^|v.iiiisiaiun ami dee t roly m- 
«‘f’ require currents ninginf; Imm a fraction of a miUi.-impi-m up to ju. and in 
.i lew exci'p! tonal ca^sciun Joti HiLLlianipetL's. Tlitit arc thu uayi by mums 
id which j ton-volt current run lie reduced sooa to |u■ nil 1*0 utily a Lumillhiftl- 
]h'-i'i'n LUniugh 11u- Ft’hL-iiance uS tin- patient's lrtldy : either ,m artificial resistance 
Ik*'* in be inserted in tlic cimrii " in wriei “ with tin: jKitivnt, or oJsc a shnnl 
circuit liiLS to be arranged. 

In the former ease we would require a resistance nf 100,000 ohms to reduce 
a loowult current to o ooi ampin? (cr- t niUiflmptre). Thor* Ls no difficul ty 
in obtaining aw It high resist a lures, for instance, with graphite rimwims ; ihey 
wrm used lo some ex lent in the iwliuM at in in pis lu util in: these currents, 
hut the method • ■ L jdiu'iji^ the patient " in series " Willi tl.Ee dyimniu Jia>- rulin’ 
defects. I:veil a weak current of, say, 2 milluim|i£rrt, vdiicli would eiOI hu 
tell at all il produced by a battery of a lew volts only, imiws n |jeculkir burning 
sensation. With 2uo volts it is worse. In comevqiKnce nf ilii? we tried the 
other rneiliud, by placing the (UliMit’s lmtly in a shunt drrutl. This system 
Has proved such a complete success that all switchliomth for galvanisation 
anti electrolysis are now at ranged on this principle. 

Shunt. Shunt circuits are used not only lor galvanisation am] electro¬ 
lysis. but for surgical lamps, X-ray apparatus, are ilm|K, etc,, as well, I will 
try to explain the principle id this shunt comxs lion, which is till? same in all 

apparatus. 

If n current passe* through a resistance A IT and we connect another 
conductor with two |*iitiL» of this circuit, say, at and B, a curjeui wilt 
circulate in this second conductor -\% well, and the !UI,F, in this shunt circuit 
C X Bis in |Ik same pro|H>rtinn to the E.M.F, between A and lias t lie resistance 
iwtta'Bisn C B is to that between A K If, for instance, die E.MF. lnjtnaan 

E 

Fip. M. 

A and H i- too volts, and Hit* resistance in C Ji one ball of that in A H, thcti tlu? 
0,1'. in l' X I, ui[| Is; 50 %-oli"„or it would Is* iu vnlis jf the resistance in C 11 
were only one.tenth nf that in A K According 10 ihr spot where C is connected 
hvc ean obtain for Hie shnni circuit any DM' we.- like, from 0 upwards, 
only, of course, it cannot exceed The E.M.F, existing between A and 11 , and il 
the apparatus is so cmistriLL-lvd that i' is movable, (he E.M.F'. in C X It can 
easily l*? verted by moving the point C. 

Witli this armiigemcnt we need not employ mare VOltX than are mccr.ssart 
fur obtaining thu desired strength uf current ill X, X represents either .1 
I si e tun l . a spark coil, ur a lamp, etc. 

Tin* strength of current in the shunt circuit depends on ilic E.M.F. and 
tin? pfflpurlifffl o! the resistance in C X B to that ill 0 B. If these resistances 
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WM I'lpi-d. 11 m- current. Wimtd haw an equal ■iLreilgtll ill bolll luups ; il l lit* 
resistance in C X Ij is i'll?liter lli;m Licit in C ii, mure currefil will jklsS 
1 1im-I.IL; U C H Ilian through C X II. 

tf 1 1 io current in l" X U is in term filed near X (here will Ik* IiO -"ark. 
|i£'e.n^' the current In A 11 has run Ijcuii broken, only a jart of it lias, l«n 
shunted to itnolher iirandi: moreover, it boon proved (luit with such a 
cornier turn a current from a dynamo ran be emliirnl just os easily as a siiniku 
current [rant a battery : ihnnnly disadvantage i+, t|tal tin? pitrl of the Current 
l.as-tiif; through f It h wasted, The CUItUlltH employed lor galvanisation, 
raeiLilisalir.il], sur^tr.if frarnps, p(c., are so Weak that llii- waste Is not worth 
men turning, it will scarcely amount Hi ruin' sliilliai; diiiinL r a whole year; lor 
cautery or spark coils the loss IS gFonliar. However, Llie due trinity generated 
by dynamos is much cheaper than that produced by blltHKS ; we shall reter 
lo the actual Cost later uti ninlcr rheostats for spark roils. 


Switchboard lor Galvanisation and BLeclrolysls, Su on hi tu emit ml the 

currents from Hie imnn lor galvan&LUOir 4 l»l electrolysi*, We use a sjiednl 
shunt rheostat or volt selector (sec No. 337). it consist* of a slate core, 
round which njwut 500 turns of a fine platinoid wire arc wound ; flic .single 
turns are c|uiie done toother, but imuhtcd fram one another. Thu L'Jtnl 
resistance is ralsciu.1 400 ohms. The ^lidLik^ spring shown iri lllu ililgnutt Fig. 15 
cones|.x>mls with tlic |ioint C in Fig, 14. An, hicnndoseenl lamp is ais<i inserted 
irt the circuit, partly as a safety resistance, lo prOled she patient against 
ail overdose, (mrtly to increase Uie total resistance, so that the fine wire 
cannot ho overheat id. Hie lamp bums with :1 dull red light an long as I lie 
switch is turned on. whether ilie decttfKles are connected or not, and thus 
-lets as a signal to turn the current oil when tire application is over. 

II the sliding spring is on thu light-band side near 11 . die E.M.F. between 
the terminals leading to the piuieiit is only a small fiVnliuii ol il volt. As UfC 
1 noise llie spsiru; lowimls the loft, the I'-.M.F. available at Site terminals wilt 
increase, but only very 
gradually, on account 
«f (ha targe 11 unifier 
ui nuns ; the increase 
■11 mHints mily to about 
o‘ij volt [»i turn of 
wire. When the spring 
C is OtL UlO Jett-lliLlld 
-iile near A, the maxi¬ 
mum number uf veils 
has been readied, Wi th 
a toO'VuH supply and 
a lli C.|i. liiltip in 
eimiil. this maximum 
will be about 1.15 votis, Such a rheostat allows an exceedingly line 
gradual inn of the current's strength, which can la; increased from a -iinnll 
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fraction of 3 lmLIiampen- up Hi lln- lull Klrcrnglli ',vi' wish lo employ, without 
the pa limit 1 tiding any jiitti ]ks at nil. Tile ilicnnLse nr docr-co-se is much more 
gradual than that which wu obtain with a battery -irul collector;: the hitler 
canmdl ailJ le*s than one coll I, i'S volt.I -it a time, and ibis may be felt as a 
shock if ihe current is applied to scnrilivc ]>aris like the head. 

11 ie diagram (Fiit. 15) shows a galvanometer, which should always Liu 
c in ployed wit Li these hppamtu-S. If ha tier its are Used, tile n Haulier or cells 

is an unreliable control, but -till -nine sort oi a i^uidc M eat.. the current: 

hut with a roo-volt current without a galvanometer one works absolutely in 
the dark. 

There are yet oilier accessories which may lie inserter] in the shunt circuit, 
Mu'urrcrtl reversely, etc., Imi as they tin noi differ from those uslhJ for Inttrrics, 
we refer the reader to pages u r.s. 

Is It absolutely Safe to use the Currents from Dynamos for Galvanisation ?— 

With a shunt dieostat ami a lamp arranged os described. M is not pofedhlc ilmt 
die patient may receive an overs la se; of course ihn mrraiit may lie applied 
by nislake, while the firing of l lie rllcdslal is at " strung " instead of al 
" weak,'" jusl :is easily as this can bappon while the current collet Kir ol a 
battery is lull nn; tin- result in both cases will bo an unpleasant, but not a 
dangerous shock. With underground cables Li is imjmnsilile that ihe E.^LF, 
of n continuous current may suddenly rise to dangwriwis prnj flrllOtls. 

J lii-n.- h, however, in all installations it. certain amount of leakage, i.e., 
escape ol electricity to earth in consequence oS defective insulation, lu many 
districts, where Hie so-called three-wire syslcm is being used, one |wle of I be 
dynamo is intentionally connected with ihe earth. If, lor instance, the + 
pole of rile dynamic is in contact with the earth, a patient who ii in good 
electrical contact with the earth may receive an u[U!X|mxIhI shock wlien an 
rlndroiv■ is applied. oven is the sliding spring w close to B, if tills electrode 
happens to lie connected with the negative pule o', I lie dynamo, l-fnl we 
never hear of such shock-., and the reason i--. no doubt, that patient ! 1 are 
nearly always well insulated from earth. A dry wooden Himi'. carpel, linoleum, 
clc., is a gtwjd insulation for ihcse jmnro&cs- It is not likely to happen in 
IJiivalf- practice ill at a jtttient will he on a damp atone lloor * while IhlM uitent 
h being applied. In ,t low eases doctors have received mi pleasant si nicks 
when, while holding an electrode in one hand, they have attempted with 
Ihe other to 0 |*-li a water tap to moisten the electiudcs. tt must tie miii/c 
.1 rtiU rjp/ /c ttyItflt gas nr tenter pipes on tiny rICCoMIrf, its tottg us one humi 1 1 in 
ConttiCi n-iih tlw or an electrodc* Tllerc is really no danger ill tvcnl 

abdications of the current as long as ibis rule is adhered to. 

The matter is, however^ different if the current is to Iw applied in a bath. 
A patient might receive even u fatal shock if the noces-ary pnv .union- ate 

* nit ■.tour li.M.r &1 ii|Kr,iUrK tlrellUe'. ir hvptnk « ail iciiii iTici,'u( in-nLitign ; 
Lr.'i|iii'iLlly ill 1 . - Jilid'nit]T din In- uinrcaiii* by |iLi*L|ig a .hy linuklllH <T huIuixilIiIht 
mal miller pUk-nt JLIlii OptfillW In iMf birw: hospital- il will he jafur Lu Lrilhfcrfni 
tlirr ClirTCCt before it is lsiing tiled, I^MMii -■- it Evnpnt Ik 1 .iVuktcil Mint pL-nuwU may 
Imv" tu in 111 111- thi-i- apparatus whu ifU tpiile iiH,Hi.p|:iiJi(t'i 1 with tin! HI. 
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Uctthxztacl, L'lii” iviiKr in .l bulb tuh. evui] j[ thq |alL. i is made of porcitairi, 
is in excellent nml act with the carl-U through %Im waste iijjics, elc, t 
which sire of 3310-1 nI_ Jr ihg current is intended Co be ajiplh.'d n; a hath, iE in 
HKtissuy Un LitH-LiIate tfcie walcr by rotating the metallic WiiKte pi[K"s by others 
made of earthenware fur n eoii^idefiihlo distanci 1 ; hy oaadjesing the bibcl 
itnd laps iia wooden cases, so that a pa lieu t cannot possibly touch them, and 

hy using a bath luh made of purcchitn or ..I. V current reverter should 

iKit he on iKi; itcliFuniiT-i.F- and this mIivuM l*n so connected thai B of out 
digram is connoted with ihv earthen |>ob- h flicre ■* -my <hnibi .it .ill, nr 
il tJie cmmiiif is to Ih: used far :lii eluctric hath in Ik huF.prfcaJ t hydro. nlc. P it 
will In- necessary to /wn^rv^i this current by of an elec I He riidtgr 

driving n smalt dynamo (seo No P ijtjoj: lliis is an absolute ]hvi lection 
S^umsl any danger. 

The above remarks apply in the ordinary water hath: if the current is 
-L|>]hii-.t LEI small loc.it kil!is |o feet s.»r arms, as, lar instance, m lhe .so-eolled 
Schnw's 4-cdl hnib, tlwre as no danger m all, hpranw for ihcw purchases small 
cnfthcnwftn? or glass vessels ane usually einplpyed, which Wf? not connected 
with ch': Ciirili liy wrist c pijics. 

Apparel u& lor Faradisation,—A coil for fatiulisatjw] b frequently eon- 
nee led with the above Inscribed npj>arel us [or galvanUatkm. A turranl 
ol about o' 5 ampire is required to work these coils, and the easiest way n| 
n blaming j! is hy iii-igrbny an ineamiriHrenl lamp in ihu circuit as a posts t- 
Eitlrcc- A shunt resistance most l>o amuigLid ]mrallgl to the interrupter to 
prevent S]KOrkmg, which Would destroy the platinum contacts. 

Apparatus For Cautery.-l : or galvains-itinm and otectTofysb ilu* maximum 
current required dines not enceihL o-j Sunjjere : She most frequently used cautery 
burners, however, om^nmu iS umpfires. About 200 limes, as irmcb cnrreni 
is, Ehftrefore, warned for cautery os for goivanba I itm,, rmd since the require, 
men is tnr cautery ana entirely different from those for galvanisation, the sacnc 
apparatus cannot lit used for tnilLll |mr| 10 scs r 

It b not jwissihj^ En attach a cautery burner directly ^tc maijj, as h 
would Ite III^ed ins!antly F lujt the ctirrenl may lw used if either :— 

1. 1) The cunent tr-msiornual into a low vnltAge* 

['2\ A siniabJe rlh^kst-it is insnried* 

\ J) A (Ow accumidatur cd b arc chargecb 

TraTislornfiers-— A ccmlinjqjDus current can l?e trurksformed into a lower 
vnluifije either hy means f?a a motor, or eSi-is by changing the centinmons r.tm'cnl 
brsi into an mh-nniltcul ■.■iirr^ui by means »l ao iaierni]>t^r. The i-nilage 
glir then L« rorluced hy a irnisl'nrjner _simtjar |o those used foT altefJiatiiljf 
currents. 

In cttlier ca.^ the primly current required does not cxci'cd i"5 amj^ros 
with 5 -r m vulbt, arti.l tht- ordinary size -cables us^il in a room are mlfideht ; 

* A 1 -iL;il .LI L ulrin wliii'h IkitppfH^I Hi I iLklnti ||k _Vr fe v,, i ij i | Cifcrvefc lti.it tItL^ vrnminj 
wJLka -ip|N ;irp ( | in .ill, mliiwiti- Lit twit C-ttliLUigup *hfei'v i^"^. i" inily ioo wvlli IihiulIi^I. 
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these transformer* can, therefore, be connected wish any existing wall^plitg 
nr lamp-holder. i'lwy consume !■-■••■ ihnn tnm |enn^vnrih of electricity |isr 
hour. 

Motor TransEonuflfs consist of a minor, which b driven liy the! current 
euhls till" main- This mnkir may either K l combined with a small dynamo 
which supplies ,l continuous current of low voltage, or |l«! motor may Iw uaoU 
In convert the eonliiUluus into an alternating corn'll!. In (hr first cast, the 
motors. are pmviilctl with a second winding on the aniuUAt; hi i'on»n]LLencc 
of this I lac ill 11111 am! Llie whoLe motor most lie rOliiiiaiaiiveLv largo. The 
second winding s]>m> round in the magnetic field, and according to the mimhor 
til Mims -1 he! Ekr diameter “I the wire used, current* of another voltage and 
amperage an; mditccd in it. ’fthirdi are taken off by brushes at a separate 
Collector, 

In tlm second case, ihf Linds ol I lie winding of die arm. nine are connected 
with It™ separate collector lings, from which un allernalmg current is raken 
oil. flic amtnluic need Uieii nut lie huger,, bill lhi> currniI lias yet Ln be 
transformed by means el a small alcmialing Current transformer, so that 
the Volts and amperes aft; suitable for cautery burners. 

These motor truns formers have jji efficiency 11 1 (jO jut cent, i,£, } a current 
oi 2 oo vults -uni 2 11 LflOtfi'— may be transformed into a current of In to 12 volts 
-likI aboii 1 an ampere*, i'hev require very htlEe at tent ion 1 the bearings must 
iv oiled -ibout mice n month, and Hie resistance contained in the base ol the 
motors must he inserted licfore the switch is Hinted on (<> start it, The speed 
is then increased by diminishing the n-sistanru in the circuit, lill Ihfi desired 
degree of EncanJescenre Lh obtained ill the cautery bonier. Ef these few |>oints 
are altemluri to, I lie motor tranh,formers will remain absolutely reliable for 
many years without requiring repays. 

As (Lie current is Ivaug transformed, it is imjiosMblc that the patient or 
operator ran receive any shticfc, i:vea if they (ouch Water or gas pifies while 
heing in rondel with the instrument. 

These motor transformers have the great arlvanlagn that, besides for 
cautery and surgical lamps, llicv can lie Used fipiuLlv well for nil surgical 
opera lions requiring >LiilLs, bun's, saws, trephines, etc. They can Ike iim*L fur 
massage, tapid viltratLott, or |H 5 iciLssion treatment, for working the oil pumps 
used lor pneumatic manage of the car, or tor viqjunxiug drugs, Ed they 
iraimlnnn into an alternating current, tld - may In; hmjl] lor applying sinusoidal 
currents: if ihey transform into a rontinuniu current of tower voltage, they 
ran also be used lor charging il k-w accumulators. 

Interrupter Transformers. The continuous current can k converted 
mto a 3mbating current by means of an interrupter,* .uni the intermittent 
current ihus nil .mined ran lie converted mm a current ni fewer voli-. but more 
Unqieres by means of a transformer similar |n (ho*, 1 iim:i| lor fiAnslOnning 


’ An vlrcrrulyik.il inurrepivr may bo used, bat it roitsaieir* more current .md 

nukes more nn ah; EIjilei jl il fttlflCtiifilitr. 
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a:U>ruau:uf currents- Thu ethtiuncy ol 1 1 nine iutui nlplcr i],m>io]iiiL'V^ i> 
nearly os great as l 3 i.il ol tEie 1110tor lniiufurni6i\ ( arid amounts to <1 T?0Ltt 
45 per rent. TLie interrupter trans-fotuicrs .ire cheinjcr Hum Hit motor 
transformers. <J11 ike other hand. they nit useful only fur ruittary; other 
apparatus, Like a rheostat lor surgical lamps Of for galvanisation, can be 
added, Inn Hit transform fcfi cannot [it used for drills or massage, like Hie 
motor imiasfdimer*. 

Rheostats for Cautery have I'ten ^u|Mnse^]eU Siy dte more efficient Irans- 
[firmer* , ami art not used any more miicc I he voltage of lire electric; supplKs 
has been raised almost everywhere to 2«o or mure volts. 

Accuuiulatois dll be charged ami used M>r halting the r.iuLiny Imnicrs. 
They can lie connected. [nr charging with dmdit any waU-plug or lamp-houler 
hill a resistance has to l>c inserted m the circuit in order to protect the platen 
i»t tilt accuniulalor from Iihi heavy a ruritriL. Encundctii:rnL Ijlsii j ■- arc Usually 
chosen as n-sistarirL-; Hit ciuidlc-|Jo\V'er of Hit kirn]* to be used r.ltj tndt Oil 
Hit citjaicity of Hit accumulators and Hit number of volts of the supply. Lf 
flit Mi’ll! ol these lamps is not turned 10 any useful purpose, the efficiency 
b not great, because about lime-tenths of thccurrcnf ar* wasted in making 
the carbon filament of the lamp incandescent* It is limvtvnr, frequently 
] possible to arrange it so that the accumulator is inserted in the circuit of 
lamps, I lie light of which is used for illuminating a. I1.1II, dining-room, etc., 
and under such circumstaiu'is the charging would practically cost nothing, 
and, Vihal is mure irii|Kjrtanl, lilt accumulators would he charged at frequent 
11 it civ;. Is, and mm Id thus he kepi in good condition for the 1 1 ingest pos-ihLc 
lime. Accumulators have also Hit advantage I hat they can he taken away 
and Used in houses when- Mil- current from tilt main is not available, 

Accumulators require* some supervision. Care must lie taken that the 
pules art CO mice ltd correctly, and that they art not left too Long without Is.ing 
te-ehwged. For fuller informal tun about 1 lit charging and treatment of 
accumulators, see pages 25-27. 

Surgical Lamps cannot connected direct I y with rite m-tiu* The glass 
bulbs of lamps used for examining the various cavities ol lhe human Imdy 
must lit small, an.i carbon filaments, capable of standing currents n{ 100 rolls 
must utCtsiai ily Lx: long in order Lu have a sutlicient resistance ; there would 
he tto room for thorn in these small hoi Ms. 

The current from the mam am he reduced either by mams id u transformer 
—nearly all the Irrmsfurincl - made for cautery are so Wrangled that they can 
also he used for Surgical lamps—or by means of a rheostat. An incandescent 
Entnp serves usually nm the resistance, if Hit resistance lump is cunEhjcted 
witlt a small variable rheostat, ami the surgical lamp is placed in a. shunt circuit 
to this rheostat, there will lie no spark on breaking the shunt circuit, and the 
amount of light j-, perfectly under control. Any si*e lamp, fruin the smailest 
which is la t» Jiiti-odnced through the mule urethra, can be used with such a 
rlicwfit. Rheostats im this principle can be made in various forms. and am 
be used equally well un the centimuons or tlic alternating eunrcfil. 
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foir work inn Spark CqILs Lor X-5 ;lvs or high fcTwpjuiuy cti lth* n 1tins 
continuous cumuli (ram eIlu inaili is LIi4r mcsl Cun ven tent, and, nl the same 
time. the most eflicieni source of supply. Particulars will bo Eound under 
X rays. 

Art Lamps Lor Timing LnpU£ H <■[£.» require a ninliniiDLis rnmjnt of nol 
Its* than 5<]| and not inor^ tluui fpj Volt:-, and [r^p] id up La 6 q irflrifCK, 
according Id the si^e and the cajidte-prawer of ELtd Liinp.^ ll 1 lac- current ffUin 
thu main h*uL h*j voUSi rheostat* ace most frequently u-^d 10 reduce it to 
do volts i if due IE , 31 . 1 -. Si 200 or more volt*. a rheo^la! may Lie used, provided 
that not move than 25 un]i£re& are- required; but H the lamp t& wanted lor 
11 taiiy hams every day, or ti trurrtinl^ of more Ilian 25 ampins are necessary, 
a motor transformer h^s to bn employed instead of a rheostat. 

Some microbes life killed by tin? light rlsclf; Other- arc killed by tEfce 
tnilanunatfon followin^ Ihe proforigcd Application of a [jowerfuf light. In 
any ease, iL is necessary to have Hie light as powerful a* possible, and tense* 
are invariably used with tlie arc hmpe Lo concentrate the light oE the Lamp 
mi the spot which is to be treated* 'Vivo heat of such a powerful Sight in very 
grout. The tenses through which it pfL^is would cra^ck, and ihe patient's 
Hkin would L-ie burned, Lintel pftcavt kms were addplod In carry oJl che hoftt# 
The simplest and most cHittenE remedy is Eci keep a KEream of wiilnr circulating 
blVrffln I he Lenses. This plan is adopted Ln [he optical part of aJI the arc 
Lamps, whether they arc large or small. A stream ui water also pisses through 
the compressor, co l > l- men tidied later on. Distilled water has to he used, a* 
ordinary water would absorb the ultraviolet tight* 

Ah it i:- lliq ultra-violift part oE the ]i«jht which pmduocs lira changes, the 
Senses used have to lie made of quart/:, which is much more transparent !«;■ 
these chein'ic-d mys than glass, 

lSloi_M.I i* Opaqiie to the light cavs. and in Ordof Lrj reach duepurdying 
Eih.slil“h the jMrlsliave to lie made inttnitt. which cAn bo done either by pressure 
alone (by pruning l“l rodv-tTVsCal tells firmly agftirist Elm pall to he treated^ 
or by 1 in-^ure n.rii lu ned with cold (by using a piece of ice as comptcaiorh 

Mercury Vapour Lamps.—The mercury vajsoiir lamps hive been Lound 
to lie very Hell in ray'- of :i wave Length below 400^,. Usually called llie ultra¬ 
violet rays, amE I bey are therefore suitaliLe for the cream Lent ktto^m under 
Prof. Fiftscn's- name, provide! Ltiai ihe tubes in which the light is generated 
are pervious to I In: ultra-violet ram. 

Oedfoafy i^uv- h f|LI lb.it urL-iLiiabk 1 , but m the gi^-iti^Jta. of fV Sclie-tt, in 
Jcn.L, r% new kind id gLvii Iim l^nct disaMverrd which :i^ pervious m ihn ultra-violet 
rays. Twinir ihrc^ lubc-s tfcf I Ids gto-ni. 20 ic> 10 ms. l+^p^ ^nd t in diameter. 

isJt sti 5 gienjkd on n nEniid wall a rertector bcliiud, Tlie tubes cam 1 platinum vrln^ 
\y \ih tAtbjji elccLnocfaa inside a! dthcr end. and centnin a ccrLdn qitantity ot 
itu-reury. Tli^y ,itv CDiuioclcd uitli a ccMstinuoitH current sii]^>Ey (jd.tem;iLius 
Ciirtht cumiKit hr iisqdj ol |oq lh ■ ajn vo|ls Ln such l o«wuwt tlcit Liu? negative 
jHdc ii contiecU'd with (lw lower end. u-iiidi miuaflii* CcHmil by she mercury idler 
Hie Li^hl hi\u been started, 'Hie tubes are tilted Ull \hv mercury Itm Over <tnd 
eannecla both poles for u moment . a> na ^3 lira mercury thread Lureal?^ soBue- 


J 
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where, tlic ciirrt.iiTy r^Kxcf is pttun'nicd hy the iiirnni. the n tli-Mui is lvi?>ugtil 
back 1r> a vnrtici.il or hiriinecl ywilion,. when a steady «1 a pern. Li nr green 

colour is obtained. The liebl Ulus gene ruled is cheaper Ilian that n( the tiled ne 
uiirauiLi teu 1 illli[ i-. ^i 111 carbon filament*—dir latter require .ilwm walls per 
CnilrUc |Knnr, 1 J11; tlli’i enl v kiipinii Jiiai|)X imlv illKULl U'J U'lLl. 

Tha rnvs omitted by lhc nviul bmps have n ik-.nllv e1letl usi insects : 

n riy dies within init: minute ii brought near such a lamp. and bacteria ar*- 
killed by tl as they arc hy sunlight. The skirt nit jiatienb exposed tc this light 
becomes. boimli and if conlimted lung nongh tin- same inDunirnticns ami 
reactions are produced which are obtained with Hie jxiworful Fiusen hit Fiiisen- 
Jir-yri lamps, by bum? with X rays, or by sun-boms 011 (be Ingh Alpa. The 
operators have to wear ^|<ect-ie1ei in protect llioir eyes. 

The light is not only suitable tor trvatirn; lupus, eczema. otc„ but can 
.ilsu be used for light baths [or stimulating the skin- 

For Bleeltio bight Baths it i-. imjnnteri.il whether the continuous or tlse 
alternating current is available, as cither kind can be us«d equally w 4 h The 
candle-power rmployetl iri I lit: baths J 5 EVOt s I rang enough In kill microbes, 
lull the light has a Stimulating tffttl. It ojtcns I he pnrCs oC the skin. and the 
heat given off by the incandescent lamjw Ednas Strong pfitspiratiftll. similar 
to that produced in a Turkish bull. The light baths are. however, more 
nlcaMMii than the Turkish baths. Stc.mse the hear is dry and easily under 
control, and beans? the patient can breathe air ol ordinary leinj^entturei, and 
in consequence heart and lungs arc not affected .is they lire in □ Turkish noth. 

Electro-Mag ncls.— The imall hand magnets, as wall av the giant magnets 
like llaab's. required to remove piece*, of steel nr iron from the eye. can be 
used with the continuous current only. The diameter oE the copper wire and 
1 Ur numlwr of turns must l>e adapted to the voltage m the supply ; a magnet 
wound for im> volts has lewor turns oi a stonier wire than a magnet wound 
for 2$Q vhjJIs. 


ALTERNATING CURRENT. 

rbc alunnasing current is superior to flic mptinuons eitrrem only (or 
raillery ; it is equal in efficiency to the roittimiOUS CUtlBIl for all illuminating 
liutraraents, light botlts, motors, tic., hut it is less conveniunt (or almost all 
oilier purjMsses, am! in somo cases —fqr instance, for galvanisation or for charging 
accumulators—it cannot I sir used unless ii has nisi Imcn converted in Co a 
continuous current. 

Transformers.—Alternating currants can easily be transformed by 
induction, to that, for instance, 3,000 rolls and i ampere can !»e ccnvcricd 
into too Volts and za ampere*. Transformers are used in all houses where 
an 1 lieniitriiig currcuL is laid on, to transform rim high tension current S'. Ihas 
it Curt 1st used for incandescent Irmi|js 
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The transitu liter- iirft ri kin-1 oJ induction ecu!. »\ii insulated primary 
wire is wound round u bundle ot soil thin intu slice ts. which are insulated 
from one another ■ above this primary is wound llic secondary witc, in which 
currents are induced by the altc mating current i ire u Idling in the primary coil, 
ami by lLh* magnetism a£ the iron core. The secondary coil must hive fewer 
turns than tlio primary one if I In' nmnlier of volts is In be reduced, or it must 
have iiIOtc (urns of a finer wire il tlic numbcrol v-ilts. has to lie raised* 



Transformers Eor Cautery nnd Surgical Lamps. - For this purpose too voli* 
arnl liLxjuI 2 aiiij'.L-ris are converted into aliout in volts ami 19 ampirres. El 
we insert a variable iiri.ilI rheostat in l]ie Secondary circuit,. Wc can adapt llic 
rmmlier Of to either small or targe cautery burners,. Ill most citsC-s 

there is another ueoo Hilary toil «* medium-sized wire on thews surgical 
transformers. giving cttmitbs of about 15 volts and 2 amp-ires; with the help 
of another small rtieosiui thi* ran be us-*! [or surgical lumps. The elbciency 
and simplicity of ttiesv inslrmutms &ur|*»s.>u.s Iliac of the best continuous 
currant Irajisfountra, or of any other source of electricity Which may lie used 
tor cautery. 

Charging Accumulators.'-TEte altoruating current Etas to lw made 
unidirectional Ijeiare it can l» used far charging accumulators. Il can be done 
in three way.*: (1) by means of a .synchronous rectifier; (2) with the liuEp 
of aluminium tou-i If (clottrolyl ic reedier 1 ; or (3I willi ii niotOi transformer. 

tn Syuchromuts Rectifiers a polarised relay is being used. An dcclro- 
magnet is connected with the alternating current; it therefore changes its 
[Hilarity as frequently as the phases of the alternating current. change. A 
permanent 'tcvl magnet is fixed like a Wagner s hammer nliove lilt elcctro- 
magnet; it is attracted Ejv the electro, magnet white iho latter lias an oppnsiLc 
polarity, and is repelled wink it has the same polarity, Ofut in consequence 
the steel mag rid vibrates synchronously with the alternating current dynamo. 
These movements tan bo used to dose flic circuit through the accumulators 
which are to lit charged for a certain time, while the direction of the current 
i' correct and the E.M.F. sufficiently high, and to break this circuit while 
tlie alternating current ilow& in the wrong direction, 1 have used »m- of tliese 
rectifier* [or about wghteen months almost daily (till uiy supply was changed 
to the continuous current 1 for charging accumulators, and during Ibis lime 
it has never gone wrong or given any Iruubtu ; it jrfOJttrly adjusted there Is 
U0 -quirking at ul|. 

Aluminium ( tih - A pulsaiing unidircctkma] current can also i>e obtained 
with die help ni ahnumium culls- These cells consist o[ a large indifferent 
electrode, .-irul an active elocHn-b -it nlumininm. Tliv cells are charged with 
0 solution ol ammonium phosphate. 

Aluminium has the peculiarity that it allows a current to pass freely 
while it is nnoLle, hut wlmn it turns cathode ii ptOlari’cS rapidly, and offers 
so high a resistance (hat 1 current of less than 20 volts cannot pass. An 
arrangement ot this kind is simpler than the mechanical rectifier previously 
described, Imt in acLual working the aluminium Cell* have up (u now given 
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some trouble. If they are use.I continuously Sor a considerable lime. they 
become: hoi .mil | he |Htlari'-at inn i:cms ; moreover, crystals form, alid the 
cells Lit.- lo 1x3 cleaned and scraped t honing hly at fairly frequent intervals. 
This is, no doubt, the reason why they have not cotlie inOie into use. 

Finally tile alternating current can 1 k l converted into a continuous 
cnrrwi hy menus of a Motor Twmfattim (sec No, 17S01, The instailaliou oi 
.such a lninsforrutr is a little more expensive than that oi a rectifier, bm it gives 
no trouble, mid the voltage of the con tin nous current dynamo can lie adapted 
Lo tin: number n| accumulators to lie charged. 

Curtmis can 1* applied with the alternating currant Emm thu 
mail 1. Particulars will 1 w found under Sinusoidal Currents nn page jij. 

Tlie alternating current can not be used for galvanisation, electrolysis, 
for the large arc lamp? lor Ircaling lupus, lor electro-magnets required fur 
removing pieces uf sled, etc.; but, wrth the ex cent in n 0/ galvani-At ton. acid 
electroiysis. it nil] lx: found more convenient and economical to generate 
the required continuous current in u dynamo tor -.vhkli an alternating current 
motor serve as the motive (.mwer, Tills is more convenient Hum a gas or oil 
engine, anil lvLtlories ore nut of the question for heavy currents, Motors and 
dynamos., and the combination of them, are explained hi a special chapter 
(.see below), and ihc motor transformers, will lie found under Nos. ijfta-jjov 
For galvanisation and electrolysis very vuuk Curtin Is only are required, 
and for these purjToscs it is Cenailily cheaper to use a battery than lo use a 
motor transformer, flood Leclanchd cells will give the nntessary current 
with average use for fully two years without requiring re-charging, and [tie 
batteries arc cheaper in buy and simpler to manage and main tain than a. 
motor transformer, for winch it sjurclul switchboard would also ho wanted 
m regulate, measure, and revpraf Hie count, 

lu those cicses, however, where a motor transformer foists already (in 
many 1 Hospitals, for instance! for converting the alternating info a coniimiouji 
current for spark coils or arc lamps, etc., jl can nf course he used also for 
galvanisation ami electrolysis, ii n .suitable switchboard us added lo control 
I he current. 


DYNAMOS, MOTORS, MOTOR TRANSFORMERS. 

Electric Motors and Motor Transformed am used so extensively for 
vtuiouji medical purposes, that a short explanation of them may lie oi interest 
So some of out readers, 

A Dynamo consists of an electro-magnet, lie tween ihc two |i«;cs of which 
ia an armature which can |um round its avis. The nrmiltUI'c coiubtj of iron 
round which a Coil of insulated cupper wire is wound. The ends nl this copper 
wire arc connected either whit two separate rop|jur rings; nxo<1 on rbnt insulated 
from) the axis, or wirh ll colled or ring consisting or many segments. Collecting 
brushes press against the tings, and if the brushes ore .annecttil by a Con¬ 
ductor, an external circuit is CSlnhlished, 
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The illiuinuion gives a diagram of an alternating current dynamo. Of 
(tni ekcht3-miiL[TH!t only tile junks hi and S art shown. Tile armature is 
represented liy one stout coil of wire a. h, c. d ; the tin Is of this ivinu are 
roiiDKfed with lilt: rings C atn] Cl, which art insulated horn out a/iuthcr, 
.uul against tlitsa rings pre^- lint hrushc- b uxl Bl^ Tile doll til lines from 
G i=J:J E to B1 represent tin.- external circuit. 



' 3 (o 


t'ij;. Us. 

Lf tin- armature is driven round llfc- axis A X h> ineijnuiiml power, its 
position lo die juj'v-* ol the nuignet >.\ j|J vary conslanlly ; a. b will alternately 
move over I lie- north pole of llie (Irrtie-itUUjntt, as shown in the illustration ; 
after it lias marie half a luni it will move past the south pole. While a. b 
approaches Iht 1 north jmle, e, d is approaching the Miuih pole. and ati E.M.F. 
o| opposite polarity is induced m uaeh full of the armature (see page ^r> almnt 
induction), as indicated by the black arrows. After the wil lias mule half 
a rtvoluliott, a, b comes near the south [wile, the position o( the armature to 
the pales of the magnet is reversed, die iv.M.F. induccil has now the OpfmsLle 
poiaritv. aud the cum-at is Kou iug in 1 lie direction of llu: riot Led arrows. 

A current produced by such a dynamo descr ilies 
Curves as shown in ill us [ration. While tile CO i I of 
wire Ls in a horizontal position (connecting 36-0 with 
100 1 there is nu current ; while n. b approaches die 
north ]K)]e the current rises till the coil ol wire hiss 
readied the vertical position shown in the diagram. 
When it moves Earl her ort touwtls ISO tlic curivnt 
diminishes,. is 0 o^ain when it I ins reached USO. mcreo-scs then in opposite 
direction nil H has reached 270. and falls afterwards again lill it readies 
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360 . tf ifoe inininn bns made such n complete revolution lions O to 3S0, 
ihs f£ill il .1 ,H peti«r‘; ivJ1 irn il hiut Bwik half a turn only. from O to 1BO, 
ive rail it a “ nj’uxsc," 1 C -in incandescent tamp eS iii iliv external dlfuit, 
llan iv i 11 npjicar sternly as soon os C Esc armature moves with a sufficient 
s-jkikI, i.c.. when it ha* not jess than aliont 40 periods | L-r Second. 

The annexed diagram 
(Ficj. (8) .shows i] 11 ftp u similar 
arninguiiiiuit. only liir copper 
ring is different, Instead Ht 
fiethg Connected W till i'it n 
teparait rin^» tlic 
ends ui the wiie are attached 
to f«fl Stgruiuti (C anti CIJ 
afmt n'fl|[,w1iicli are insulaicrl 
Irocn dih; another. When 
n. Is is approaching; N, the 
tau-sh b is in coni curt wills C, 

Inti when n, 1? k apptwMng 
S, file Col lector ring; lias .dsn 
lliovet], and hits brought B in 
conUGt with Ci+ In const, 
iiucmcv uC tliiv the current in 
the external circuit rtiaitts the 
>awt dirttiien, in spile of the 
Cool that (he polarity of the 
current in the armature changes, rutd a dynamo pmi'hletl with -inch a. 


Kt*. 1*. 


con 1 mu I a tor l- ciiLbul a coulinuaus current (lvnUiiD. 



TLlu (Mciunct ljelween Jui aflurnaLing ami a oiHiluuUms stlli'ciU dynamo 
is no! great— it consists only in (lie itrrangemcnI oS tile CoUdctOTB. Ill tile 
al tenia ting; dynamo ilw brushes renin in in con,tact always with the awr «hi 
oi ih* mtvi in the continuous current dynamo one brush tohes die cutmtis 
of the coils while they approach the north |joIc, (he other linish receives the 
impulses while the coils »p|iroach the south |xile. One and the sum dynamo 
may even serve m produce both typeset current if it is fiited with two scjkuate 
rings (ram which tire aUamniitig current can lie taken off, util, in addition, 
with a commutating rolled or (mm which the continuous currant can t>c 
taken off. This is made rise of in some 1 railslonners, to 1 h l described later 
on. 

Practically there is never one cod of wire only, as shown in the tuo 
diagrams. The armature ol a dynamo consist-i of a ring of iron wire, Or lhill 
discs ol SC-tt non. and the whole circumference i-, wound with a continuous 
coil of wire. The E.M.F, induced ill the Upper half lias (hu opposite polarity 
of Hint induced; tu the lower half. Thera as, therefore. no current flowing in 
the armature as long as tfie external! dretiic. is ojeh ; when il is 1 dosed the 
current is discharging, through the finishes and the external circuit. 

A coiatimujuti currant dynamo in no way differs from a continuous current 
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motor —tin- same machine can .serve cither pur|xi*v. # Jt it i' to ta usiitl a- a 
dynamo, lilt* urilllllUin hat. to lie driven round by medium cal jjowur,. acid 
current.', iU'i' induced in comsetjuence which are available an the external circuit 
to produce light, etc. Ii ov wish to use it n i motor, wo send a current 
tlirmigli it which produces niagnttbni. Two opposite parts of the armature 
ate made magnetic and attracted I>y the |*>loa ol the livetfO'ULi^ct. As soon 
.is the armature has moved a little, the collector, which moves simultaneously, 
sends (he current through ilic next coil. In I late manner one part of tin? 
armature is made magnetic a iter tilt Other in regular, rapid succession. It 
revolve in iionseqUealce, ami thus, mcchiiiiin.d |mwe r is jinn.liircd, which can l.e 
i.ikt-n o[j a pulley Axed Ota the cild u£ the axis, 

"Series.* 1 or "‘Shun) 1 ' wound Dynamos. or Rotors.— The current wliii.li 
is induced in the armature docs npl pass daily into the externa! circuit, at is 
il.so used for exciting the dcctm-magnel of the dynamo* li it passes limn 
a linrsti round the magneta, Ilian through the external circuit and track to the 




other hriLsh, as shown in F%, 19 {atji, tlie dynamo i-s wound " in sgrtes," H 
the current divides itself into two Joofis, i.c-. a weaker current jwssit^g torn a 
brash round the magnets and hack lo the second brush, and the stronger 
current flowing through the external circuit truly* as showh in Fig. m (fi|. there 
are two separate circuits connected parallel to one iltuXher, Otid we say aha I 
such a dynamo is " shunt " wound, The latter type has the advantage chat 
tin: magnetic held, attains the same intensity whether the dynamo or motor 
has to do hard work or whether they run empty* and the K,M,F. or the mm l tar 
nf revolutions aau not influenced thereby. Most dynamos, ami ill good motors 
for surgical pur]>ose^ and for motor transformers, arc therefore ” shnni " 
t wound* " Series '* wound motors are universally used inr tractum pvqn»cj ; 
in electric carriages, etc,, they have sjiecial advantages tor ilris work. 

Rheostats lor Motors, With .all mrtw it i- uicsontial that a rheostat 
should 1 p*± LLsctl, It i.s neoesaaiy in order to protect the motor innta damage 

*Tluwc u .1 eacnaderiitik •laltcrenc'? in 1 ln» con^inictton <»> aliernaiipK cutreni 

d (Lynaino -tin I an :lI t- roaduR HitHHt IDOTCif. Sana of tit? 1.1 to* have |L.i( even a, collector. 
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in starting. and n i:- rnjitiml m control rkn hjh^mlI 1>I tfclU IlhPhKi .\ 1 i ELS 
eLil- armature does ihh rL’^ 1 -i]vi-_ Ujihc great danger that it will be ilauiuged 
if Ihc full current is iwiiched mi. Tlifc is du« to the fact that a considerable 
E.M.F. as t i huIluti-i f in tin.- nnnntiive as soon as ii revolves in cite ntiu'iiutir iirhl. 
■Hu I the jtolnriiy nl I his E.M.F. is oftfwwd to lliat of Uu- current driving ilw 
motor- If .v is, therefore. as n |xiunrfui resistance lo iliisi current. and weakens 
it, Imt this resistance is alwcnt as long .» lb- armature doc? nol revolve, aiui 
in consequence an .irtLtLci.il restsEwnce has to l» sulslituted. This ss nraswfj - 
for all motors, to protect ilium [mini an ovcrrlusc. As -oiul as I lie armutule 
bits Stir lied, this :li t i li<' i a I resistance may I hj reduced or switeliid. uif. Many 
motors am damaged because this ntrctwy precaution is forgotten. The 
same rlusistal* help to regulate the speed of tho motors, lunn the maxim tun 
in about 2,400 rowluttaus per minute down m a lew I mud red. The ai non tit 
of resistance in the circuit ran lie increased nr diminished by iiitering tin 
position nf a crank. 

TTlO (jcarijigit at a motor or dynamo must lint lie allowed (n niJldry; they 
have In 1K: oiled from time to time. 


Motor Transformers, [f a motor driven by the iriiTluJll from the mam 
is i oiiiiIl-. I wills a dynamo, we ■ an produce currenUi of amtjier Iyjrfi, nr aimther 
vn]l»gp nr amperage, according In the ilynamo chosen, fliVfl mil such a com bul¬ 
lion a motor Iransionner. They are used for n KIWU variety of purposes; 
in <iimc eases an existing alternating current has to hn.- runverted into a 
: nmiiiHmr- ntlTcnl, because I be laitlqr is taller for a sfi.it b coil or an ant Lailly 
foT ti cm Ling lupus, or an olcrtro-EiiagriL'l, etc. In Other cases all existing 
i-'Hili minus cm rent may have to lie converted into ail alternating current 
in obtain sinusoidal currants, »r fur iraiisformurs. Ultimately, tkjvitlliigc 
oi a con Li noons current may have to ta reduce I m make Ll suitable lor eainerv 

T ll ■“ 

burner*, -ire tamps tm charging ncrimmlatore ; w else tlrc ctmrcnl mny Ii=lvc- 
Bf eh■ s^nsfrrniLiJ a> q inCTumrc of prelawibn, to mnki tIn- cumin t [ippliccS 
in il bill 1 1 iruticijM-nLkMii nl l lar: m.mi ainL rij h'jliag^, tci avoid nil ] uj^aiil liUl y 
ijC shGdkK. 

l J ;iri imilnrs ami i 11 mh-Ii ;l L i mi.H uf cmMor trttnaformiii?. iur th-cst various 
purpose* wiJ! br ffiiancl landur Nlh.h, ijjfld 17^ 

Mo(or Transl&rtiicrs Eor StnusoLdal Current—LlHuie rancJmliny ^ 1 1»3- 
i:laapter, I liavc yet 10 amnilnm.unt 1 particular pillar inuislorni^r wlilrli \\ L^iiip 



Usia 1 In prsducc LlstKhC^J]^] ^iimsEiiil-L] lurnu^. Iliis Ward Ieek Insep m\ 1 'iifci-1, 
rli'MTiibc Li wiv^-likc itlleniaiiiay current, sticl!i as is pmcLuviI In-nr alti'miling 
currenl (lynanio. ami io such <1 current Ir-nm Uu* Jerky 

iiikTEiniJiu: mriT-nE prcn|i;cwl by a 1 arm In 4 'oiL Tin- ilUistralions filing 
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the cua'vi^ i>f n sinusoidal current, and llie cum oi tbo sropiidwy current 
a tanuli* 1 - emb Tin; latter products painful contrantiDns nt the muscle. 
wlwrflnLH 1 1 n” smooth :-lci iL lE current* may cause ti(| ually powerful cimlrnc- 
tiqns, ln.il they rtu-c so much felt. They are also ffLtr from this ulcctrrilytsi: 
effects nf a tmiUnudiis current. 

U r q (fistihgEii^li yet between villi'Jq-phftsd and polypJiaso jinuwid^] 
current?!. For nttnJii-iil purposes il lttjB’ph msc cnmi11J> aie freqnenE ly em| doy ed. 
amt e.-j obtain thtm a peculiar cioiancclitifi of ’he w indiilg of tlio armature is 
necessary. It is arranged i el three groups: each of these groujtf DoenpiuK 
fine-third of the circumference nE ilie yurrtaluro, One end of each gm-Lip h 
connected with deic of the llmv budgeting rings. and the cither crulit of the 
thre* gn>H]K are cornier toil tfigotber, Three separate! waves are 11 ns- 
generated. and an 1 ! irLlnrwovma, as shown lei ilic LEIustniEioti. 


I 



The mot oqflVmieiU way to product? sinusuLditJ e Lineals is to have a 
conEii]Liens current motor provided till OKtEn collator rings, from which 
Ull slci^mhlIelI current can he taken off. [i it has two rings, sickle-phase 
currents only Kin lie obtained ; if it ha* Uaree rings, jihigle-phtLse or 
currents can Iss Htiployed ■ in the first case two. ip she second c-w: three, 
electrodes have to be used siinnltnnediij|y OH the patient* 

The K.M-F, of the *mu*md;d ciin^ut* thus &htained dei^ends m the 
E,M.F- of the current used for the meter, and an small tmns tonnes i- 
apprewcimalc ]y do per coat of EL Far install^ if a gjovoli current js tn?ing 
used, th e sinusoidal current obtained at the brushes will have about 150 volts- 
This would l>e too much for a jHIEmnL, bill tl can 1 .% reduced by a simple 
transformer resembling 44 fledge onil. Such «l transformer allows a very hne 
regulation of the current's strength, and a current transformed m thmanner 
can l>e used with faerfect safety in a lmth, even if iltero should be a bad leakage 
to earth in I he continuous cLLmsnt iustallAtioii which ts being used io run (he 
h 1 n Ltsrdi J.lJ [ runs former, 

The number ol periods dnpends on the uiunbcr of revolutions of (he 
annalurc. and ca:a h: vurred by means of the rheostat from about 4D periods 
down icn a few periods ]*>t second. 

J'lie curriMst should ilol be switched oil while it ih at full strength, ottomiBu 
lh& p.iLiunc might rotciVn 51 r.hwk iha( obtamed f^m a tamdlr eoa] 

1 he -d nl_r transformer Ii.lh Lu be pul on weak, und the mil rLsistnEiec shorn hi be 
LtLSemil in ills 1 circuit of the mtUur bnforg the clecirodes ^rc removed, or before 
the switch cm the tiioirir is turned oil. 
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I In* .ilic-riiEiliii" CLlrrent from I he main CRIi be list'd lor ihg ]ic^¥tEon 

junusaidul currents, and [Lie strength can Ik; vuied by menus 
n] it Vn]I sclftlor simiEat Eu 1 1 lose iisurJ for millprilling the conliinnms current. 

II a luak^c cxiitis It would not Ik sale \o apply the current Lei this manner 

III .1 Unit. 11 - 1.1 ( it. can be rendered absolutely salt lay ti'amforiLUlkiti. citlicr by 
means of ;i mu; ably arranged slerl(ie tEUULsformer, m by Llio coin bination o£ 
a tran^rnrmrr like So. 102 # with a volt selector. 

X Hay App.ir.iliis ami Ihnir Rl.iitagfiiuenl will be iDuctd In the second part 
oJ this booh. 


: 
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sc ft a u, A.vn soy. 


OUR INSTRUMENTS HAVE BEEN ORDERED BY 


THE ADMIRA LTY\ THE WAR OFFICE. EJ..YL OFFICE OF 
WORKS. TITE CROWN AGENTS FOR TITFC COLONIES, TMtv GOVERN¬ 
MENTS OF INDIA, NATAL. EGYPT. TRANSVAAL, AND MANY OTHER 

COLON TILS, 


Chabijss CIIWT.U. 

Hospital 

Kjsc's College 1 I-mp-ital 

Lo^LIO^" HOSPITAL 

MinDi_i -.ux Hospjtal 

K EVt llt'Sl'CTAl. FOR U'i>HES 

Qisekw ArrsANnicA ITnsi ti u 

Royal Fitkfi Hospital 

St. BAnrnoLOWF^^ Hospital 

St. GhqhqiCk 1 Soai, , i taC, 

Sr p ,\t*feY'3 Ho^i-etai 

St- THjpjui as-'s Hospital 

IfNIVIltllTV Colluch Hosi'ETAI 

L'S'IV E FISI T V CdLLkGlr 

WtoTHINSTP- k Hospital 

St, Petek's IlGflPtf .vL 

National Hospital fob tieh 
Papalyheu 

HobtIVAL \ f 0n Ei'Jt-KPHY aHS* Paralysis 
LoRudN -OnItiialiiIc 


Cwmtial 

Hospital 


Royal Wes t mi sxi ts b\ 

HosrjTAi, 

S?AilHK'S HOSI'JTAL 


Qfc'iiTii AL-MtL' 


La % a * t, J \‘V | |C MA \i y B A IlfehDE EN 
. , f Belfast 

Bristol 

- - DtikUV 

.. DoYKIt 

DuMPHlifi 

Dushhi: 

■■j - Eui^UUhoil 

.. .. Gla«oW 

GlOL'CHIilLH 

Halifax 

IIl-ll 

.. s . T. A S-CAS ILK 

s . Liverpool 

.. *- UkNCttraiR 

i. NtlWCASTLK-Otf- 

TYM 

.. , + Funrcra 

.. i . SAirPOkb 

_. „ + Si IK EYI EL P 

„. fell So L"T LI AM I'TQM 

Stihuw 

h , , h WlMlKftOR 

GENERAL H{»P!tAl h LSlHMINGII AM 

BkliiTOL 


tHuii roj:-+>y- 




Trkint 


Ami over 2 $ &mfiller KsHpLlnlai ip Ami over 300 otlicr Hn^Ltala in Greal 


LumJrH] 


l^rsL-iln 
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71 (rw.-t 1 75, rViiL-Fj^F'Jj 5 /mv, Icwi/ou, IT. 


FARADISATION. 


ss 


{Sm tflsa pas*s 



XdL j 




No, 5- Ur P Sparner 3 CotL in ijoIusIkhI tnahu^iny citsi-, 
cl]co.|i form, with (fry cell, can Is, hnndl^, and 4 
electrodes (Fig». 5 ) * 4 -, t - ti 2 6 

Sire 5 by 5 by ?\ Ln. h weight 3 $ Si^- 

Xci, 6, Dr. Spftmers Coil B in jxdktied mahogany r^ p 
with dry cif-LI. ftunmu 1 nior far primary jum! seawnlarj 1 
current, cords, liatiftk*, and 5 electrodes (Fig* 6) . - a 18 0 



Sine J by 5 by 5 ] in- wt%hi 3 Lhh_ 


Tin* uniL is bought rncirt frequently ILmui iiny oLLier type l there 
iA **v«fafl ^ItOu^ndi of ti^rrn in use already. 

No, y, Similar Cm 1. with 11 m dry rtlla instead of ono . . 2 0 0 

U desired, v.m? can supply the coils Kos.j to 7 with bqdtfrjllt&ia cell? instead 
cl the dry cells, t-ut ssn recommend the add culls only if .(be coil is to Ik; is-i t) 
in some part of the world where it is difficult logei tbu lIitt cdl repland. The 
dry cells haves great ^dvontajjes compared with the ncLcl nails : they sue iiimv 
cunvenLent T porlable., -imd cJean. It only tJie Spilhng of acid U'hieh dete.^i- 
lutcd the trequemC repair-; to coils in former years, nlid since v- l- I^Jln to USc dry 
cells in ibe year tSqi. Lite repairs have cotmed. 
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$ft SC HALL AND SON, 

["lie size ilild quality ot tEkr delta ditiScn is suck tJui one cell mitt uurk 
a coil tor ai*>ut 40 hours liclore it becomes exhausted. With an average use 
ol ten minutes a <Pciy. the coll lias 10 h? renewed nlnotn once in a year. Price 
of new (i'll. including postage. 2». rid. 





Nil, 


Ne, S. PhuI, with tw» 
targe dry cell', 
wnrldng I lie 1 'ill ii-r 
over 100 hours; in 
jiti[i-.ki'i3 walnut 

rjj-ith '.i^e ftxpj 
iiuhi's Weight J II ns 
(Fift. ft) ,. (2 0 0 

Hr. Murkin Smart .lit I Mr. 
LCiiWli-y Hfislun LiAVe ^10 reded in 
oin^tnidinit a coil wliicli licokus 
/r.rjip/i'v.t mu: - lllnr ■•■mtl MI-| iniri'i f ml 
1 lie annwcU nl Jln> euntrsrtion run 
lit- eViilIv L'riiitriiO^I mini ilkiv tn 
1 miiil rhythmicalty by [liminK a 
nielrinlrune intemipliT in < imiit it 

■ ll-flTKlL. 

I'riff ut ill : 1 (3| KLrJit it.-r .. (5 10 0 


1 An 1 11 11 % 1 L.iium ui n will In- ready Mu nils -i ' iit-'i t.mtftt. May .|Ui 
fill- I* 



IVn. 10- 


No, eu. Ur, 1 .L'wis 1 ofum' Sledge Coil, with nut 

dry cell,, working the coil foratuut th> hour* nl together, 

cords, hand los* aiuli 5 electrodes, in walnut case (F%. 10 i £2 5 0 
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1 


71 ijhi^ 771, .Veto CmeitJifii Sfrtitt, button, lt‘. JJ 



Nn. .'i 


No. 21. Dute-RtyinDiid's Cull, with two dry tells. in 
jjoliblicd Mioguy case, commutator h>r primary 
arut M-lPIMtSty current. cords. handles, it ink sly dw- 
Ircxlcs, size 5 x II * ? inches, weight. ftlhfi. (Fig 21) .. £4 10 0 


Til* is ihc mint L-cnniiJelc niul rimvonKFH «l nil tbo {nrt IftUc coib fi*t dMijurnii 
;i> well ini for IrtuimcLU. 'flu: ijpndity li-C i lie interrupt iortfi may l«i n'iniliitcd hy 
liLL-ililS 111 jL ivl:ii-|i[, ifllich i.jii In lixcc] ln^lnif lit Uivh:t. I'Iiu uclJs will V. ■ k 11 lf 
« nil T fur Diem th-m hours ult'i^nt her. 

Sj-rirc Culls for tlie Oils No, i*\ and No. 21. 23. OJ. each. 



Jfa 3 ? 

No. 2j* nuim-^. '.iiiuml'i Coil, with meial scale ami 
:i< I jnisi.il dr intemiptcr (far slow’ or quirk vjliratioits] \ 
primary coil 700 in ms. secondary roil 5.01 »■ turns .. £2 l& 0 
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5 * 


SC IIAIJ. AND sox, 


Xn- fir* tie WattoviUc a Coit, for primUy current only ., SA & 0 

Sa h 3<S + SmtoCoil, complete with 3 dry cells, ccrtfs, and j large 

liath electrodes J H , . .. , „ 4 0 0 

Tllh i-^it I? etpecidly suit- 
atrin JV-r Che eke Erie bath, 
Mid l^r Irca? merit at [foe 

,iIk]' ■li'i':;li Willi tIbradJjWLlE lMI. 

Tlln r.t CflfrtW 

related tartly by dr&vring 
4 Ut nrt irutt cciro. and partly 
through n crunk, by ninam 
■if which 2, -5, i>> K, flf 10 
Inycri nf ttie <Op|*er wire 
iiuir Lie thrown in or i^iil cl 
tlnruiE. The number anil 
rapidity of iuEerrup<inns 
scl.lt- 1 jl 1 n,--iiS.UFi..S by alterin'.; 
tltt |HnU3«JLl &( tbd bldi. 

For Led lie's apparalus Lor auminisleritie interrupted currents, skid lor 
Lewis Jones' RhYfhmkjJ iEilerrujdtfr, see No. 24 a and 2 -W, pages b6 bfl. 

Wo have ^ u |i| ■! iccL cents X *k u, ruihonj^sit ptEians, to :— 

K1 n ^ h College: Fi. I' I wuiiEki-.' ^ West m 1 nst or 11 1 xini c :d ; 3 i* 1 y;i] 1 hi j jtal 1 orWbmon 
-liuI Children, Uah-rlixi Undge Hoeul : Oidwa 5 Wt«iirfun*ivt 

Med Iced School: 9 m nwn’n U> 4 |iLLiil, {j return eh.: l.undort County Asylum, 
CliylnJfy : -Urdjru|NjlLliLii H«qnLd. Kmi^Jhaid Li. n|, L^milnii ■ key*J Infinnarv. 
Hiihf-L\ mid lhrbyi lAittugc lln^jiiial, Abcrdaru - tSriirLsby Dirtiict ilrapitui; 
Eye Infirmary* Newcastle : [loyal Burks hi re I li^piMlI, k^icim^ ; Children* 
Llotffniliil, Ci2r>uci-*.snr ^ Ihspcn^iry, XnEtmgtuun ; South Cliantubk Infirmly, 
Cork; General Infarmary, Hertford, etc., etc., and lii j^vcraJ hundred nwdkal 

nipn_ 



5 S . 





LECLANCHE DAY CELLS. 







XiK, (Ml, 



K&, 

H*. 


MX 




No. 

So, 

He]Je>tsi tV 

II. 4I indite 

hfell 

X 

4 

X 11 indiw , . 

£0 

1 

6 

Nn. 


Obach Cell, 

K. 

5 Iiu Ik-' 


X 

I? 

x ijincliiM 

0 

2 

3 

XlK 


Pi P' 

y 

3 s I. 


X 

>1 

X 2 

0 

2 

6 

Nih. 

*4 

PP tP 

s 

f-| .. 


x 

-I 

X 2| hi 

0 

2 

9 

Nip. 

(JO, 

ii PP 

C 

G{ ,. 


X 


, iliiuii. 

0 

2 

1} 
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—1 

7i nltd 75. AVfu- (‘mtatdisii Strett, LonUptt, IT, =c^ 

BATTERIES FOR 

GALVANISATION AND ELECTROLYSIS. 

iSw tf/sft Juigei 7-Hi.j 


I 




r 




PORTABLE LECLANCHE BATTERIES. 

1: not otherwise or'li-ii:-1. I hi? batteries Nus. uti—1 .53 will Ik; charged with 
dry ci lt ihi-y ran Ik- sent as nnliuary In-ighE i'll nver 1 he World. 11 iksind 
Mu- haltcrii-s can hr- 1 barged Vffth 11 ■ ]i 1 i■ I cdk 

The re-chsirging ol the batteries costs till, | i L t coll it they are Jillerl with 
liquid tells, lituI is. 6d r per cell il they arc filled with dry cells. 


PF'ovided the h.it Tonics fine not shqK*t ctfCUltfid. llnlttn'ies Nos 
99 132 arc gunnunteed to lust will] average Use fov two years 

before requiring re-charging. For t:om billed bit Her ids, the two 
cells working the coil may require re-charging earlier- 



SehalFs Batteries lor 
Patients and Nurses, in 

oak case?, with cords, 
ItamlEuSp acid three elec¬ 
trodes. 

The strength of the 
current cart 1« regulated 
wiilioul giving shocks m 
the patient, by iocrw- 
irtg nr diminishing the 
number oi Cull'S {two at 
a timid L'V means uf the 
forked ■■cud n fj. 


•No. 

w- 

b cdLs 

i 

■ ■ P 4 - 

PI + 


'■a. * h 

£i 

1 

0 

•No. 

lOu. 

8 .. 

3J/5 b| indies, 

weight b 

Its, 

* m a 

1 

12 

0 

i No. 

301 . 

12 ,, 

n- 

Xj x&i ,. 

-■ n| 

tbs. 

i , T , 

2 

6 

f 

Nu. 

102. 

IS „ 

3 

xgjxbi rr 

- 124 

lbs. 

, T , B 

a 

52 

0 

No. 

103. 

24 . , 


„ IS 

ite. 

(Fig, 1031 

a 

3 

o 

No. 

E@ 4 - 

32 .. 

a 

>M x6j M 

„ 24 

ills, 

b 4 fl h 

4 

a 

9 

NOr 

10 s. 

4 & « 

8 

Xlyx&j „ 

,, 30 

Ills. 

P + IP 

5 

a 

(:■ 


* sujjjjpvte*) t.v Mi. Cftlilv'*', rut 1 1 e-alinm c.%«i|.iiilliiLlriih: (oitir llrr.ivct 1 rttvccLac . 
t For threat, mr, ami eyetltXknrs; 1*t n-nmVnljf hair* hy mcatfli al c kc.I toIvkL-i, rlc. 
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SMALL AM) SOX, 


tin 


SchaLI's tt.Ulertas. with ■ Iirn-nj ■ ■ ■Mu tm 1 . rtvers-rr nn-fh. hiitlclk^, nlL-rl 
fi.hiif i'!i'i It i hit's [iuik 



. 


Mu II? 

No. lift, i8odls.4ix indies. weight i& ll>s. .. M 6 C 

No. 117, 24 7 x 11 *ti „ .. 2i Mis. It'ijj, 117} & 2 D 

No. M&, 32 „ 7 » 13 J. x , 29 ths. a s 0 

N’«, 119. 40 „ 7 K17 X II 37 I]k. 7 10 0 

Cm 1 be unsolicited lestinimuils we hnvc rcstccvoci ahruit lntLldruLs. 

Xos, •:i»i- c_qii, wi: will mention orin cmly, 

Tlie late Dr. Milne Murray, of Edlabuiglt, wfoie 

1 1 The Co a -i;ied attery (Ko, 1 ] I bought 

so ie three or four yeara u.^a will soon want re~ 
charyiug. It has done me splendid service, 
and 1 a a greatly pleased with it. 1 have never 
had any trouble with it, and though I have 

osed it oohv steadily all these y^a_s* aud :aade 

thousands of application,!* with it, it is still 
•jiviii ; a good current. 
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* 


71 and 75, .Vni' ('avcmiizft Street, Luudm. II'* fit 



N'i. 117A. 


Sr ha I IN Co 111 biiicd Bat (cries. Willi current collector. revurser, mil Si>, 6„ 
and targe ckrj, - cell* cudi, tin tulles* ami 5 eleclrodes. The gslyiiiioiirttcc shown 


in iiLiisir.nian is extrii. 

No. rriw. tS ciilb .. . .. 16 S 0 

No. Ufa. 24 (Fijr 117a) 7 0 0 

No* uSa, 33 .. - . 8 4 0 

SctiJill's Batteries, t'illi double eft!lector* lUnVIlL teeeisfir, galvanometer 
(No. 2711. cords, handles- and fiv'0 elKUdiltS. 

No. 122. 24 cells, 7 -: 11 11 inches, vwij’lu 22 Ills* . JElO 0 0 

No. 123. 32 7 X13JX11 ** ,, 30 Ita- 11 0 0 

No* 124, 40 .. 7 Xt£j Xu .. 3$ tbs* 12 0 0 



»j* 

Si 

•i ■* 

V J 



HnUCfL« Nos. 12J-1JJ are suml-ir tn Fig, 133 . (tic only itnk-mice is lIi.ii iht 
j;i[(L’ir is prcividnl it'itli ft 1 until Li- ttiLL, frliowti uii 1 IbL- Lull C.uui aWi;, which is ntu 
Supplied wplli ImHithS Nert. 122-JJ4* 


For apparatus lor uliliiiriK the current supplied From dynamos lor 
KaLlvanisAitoti. electrolysis and E,ar,idi;a(inn. see Sfos. [«20 1340. 
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srinu. .ixi) sox 


hz 


l 





S'f! T. 1 J. 


Sehall's Combined Balleries, »itli double collator. cuirctu n-^vtscr, 
^rasomfitiir So. 271, coil So. 27, L>r. tie WattGvillc’a eamniuiator, iM>rJs. 
handles. aiul seven electrodes. 

Xu. 1.30. 24 ccJIs. 7"<13 xit indies, TVL^i^ltt .34 ILis. S!l£ t& 0 

So. iji. :si .4 7x154x11 .. - 42 1 Lks 1 *. u io 0 

Xu, 13a. 40 .■ gXtOjXH ,, 4S lbs. (Fij-. 132} 16 & 0 

There nre dvbt it lIloll-hiilI ui our Luelandld ktMi/iics. Xus. lib-142, 
already in use. They have lieun supplied h .immijM uUhts, co ;— 

Till- _ \ . I l li i. _ Llk! War Offlcfl 1 , II,.\L Office of \VWIt3. iliij Grown Agents. for 

”liL" Colonic tiuj’V Hospital, Kind’s Culb^o ltcjapLLaJ H SSt, Mnry'fl Hflffiiul, St. 

I'Jinm-iisi‘s I Lc&piLul. IjjLi* l> mi 11 ■: 1 r. 1 ■ □ 1 _LI. Qbwi> A Lt-ta-tulra, ||At(|SV% 

iridvoltity Gcdltiyco I kippital. WcuL minuter I ErcpLlnl, NntUm.il I It^jjLs.El fat 
uf 11 !«.• lEtttut, Victoria Ccmral Ear iiaicL Tliruil 3toapil.il. Lkiicr-il 

Diupcm-w'y. JJw>-M'Kinc; LmidoP Comity AHyiiiim. I [ruiwoll s Li^y-il 

Victoria Hospital. Ltoamcniatith : lluyiiJ CmUtl Iln&piNLl, ICitli i Aruly McMksiL 
Service. Xoriay ; I>js|k h iih,.LrY, kseter * IJcvull .hsi] Kstior KfiaplfjiL IZxolrr ■ 

Wli itvrnrth 3 Icvpiiiil. Muter Jtiiwricmjla llnsjillab Hoy id Infimtiiry. Uublin j 
tlnri|-i[.L] far Sick CIiLLlI ti?i i r Abcnlugn ; M.mt hesiier Sutiihorn 1 lufipstJil : 1 rifirin-imes 
lfi MiL^ln^fieltL SihuI 111h>ri. Wttt KidlUg. CiiMlt WtirkLCL-tnU, Duikhm, Uuwn- 
p.unok, Graomwik* WiLierhmJ* .uid Wurreeatusr : Cuumy Anyliims, Wlnuifighiim* 
ViHfk. iLmt lUirtdl ; EJ ikywMt | I J.-tu»lom ■ Addcnbrnuk* 1 bnpLl.l], 

liriraaby 1 H^pitnl t ^.mebaterI lu^pilaln Hirkcnlwiiil Clislctronf 

lEiwgiilii] : CoHii^c ItrMptuJ, Shftti^bury -uni I'm 1 ^. Hay-.tl (oeirmary. 

Dw'ljy. anil m mrF n Ilmii^nnJ pliy^LL iiti^ -mil Hiirftt«n>. 


1 
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71 and 75, -Vrif Cavendish Street, London. I!’ 




dr h schnee s four-cell bath. 

In ilik-i linili only the aitiw and feet of the patient sin 1 immersed in water. 

This n the musi enni'cniciit metfuxi nl adnsiiu^teL'iny electric current^ in 
pitienls which ivc ini^sess, CoiiihirsiL with an rkclr^ twill, tk ndi'antnp^ 
arc 1 that the pfclieul need licit midm. 1 ^ PstliploU-ly. that tin- strength »'! (he 
current pits$ine iJimti^h i he IxxIy can lic measured accurately, amt dial the 
(liN-ior is pnt dc[wndfni mi a hathrribm in i.mler in use this met In id 

We do unf need t(i press the electmiles nil the lime in iIn- jikin, nor ;ue 
llicce any rtuctuuticins ill I he slivn-'lli crl ..limit mnne tn uuci-sii pn-wue 

winch frequently causo* jKiin, The surface tlmiugfi which the current enters 
is targe, and trattpainttvcly strung currents can Iw iwn-il without discomfort 
In tk pn Limit, The nsislancp 1 \tl the skin is redflcid hy (he action of iIk- 
water. 



The method is also very convenient for ionic medication, i.e., for the 
introduction, oi chemicals through the skin The advantage of this is that 
tlli- chemical* remain -iMiN'mlod lor a lunger time in the cells i rt the tiaitteSol 
I hose pails wtuinj 11ieit actiiill is desired. It injected hy[nHEn i ideally or 
introduced lUrtmpili I lie stomach, liny ate less active I treatise they are washed 
a way rapidly by the circulation of the blood. 

I he direction o( the current can lie varied hy means of a camnmialnr: 
many different combinations are thus possible; three of them are shown in 
the digram. 

Tlie four-cell kith cun be used willi the galvanic, faradie, or sinusoidal 
currents produced by imttcries or hy dynamos; in the latter case there is 
no danger of shock, lweause ilitse ]W«lun tubs are not connected with 
the water pipes, and are well insulated Iroin earth. The quantity oi 
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■r 


<4 


St'HALL AXI) SOX. 



'water required ii not great ; ihe apparatus dots iiml there tore depend 

on I lie proximity ni a vfltii'i supply, 

Nil. I go- Complete Iiiillit of Dr. Selling's foUt^ll liails, 

Wnsistingof .1 piLfil^tut N'u. anoj for ^vanisitiuu. 

JaruiJrvi lion and linvmttot currenIs, with palvano- 
meter, reverse r r cie.; cDinmutfltor to control the 
1 Invi lion of the current.: imiI lour jujreelniii lul>s 
with carbon oktiidi'i. The tubs for the arms can 
be raised or lowered ■ ■ ,. , ,. £33 |0 0 


For Illustration ti[ the pantsslat, Fit. 1005. 



>'». Ifll, No. 1 S 1 . 

Til enable louse of our customers who have aLreauv a hu it able battery 
i»r itVlldlLmaid to use With the four-cell bath, we can supply the follow'd itf parts 
feprately r— 

Xo. til. Chair, commutator to control the tlnwtu>tt of 
the current, ami four porcelain tubs with carbon 

cIcrtUKliti (Fig. tSi} ,, ,, ,. . „ L 22 0 0 

Tim chair shown lit L-^, 1 S 1 IN m-nlr III ic 1 iii In U very SLibstantwl ui.iriner, 
with arrangement to raise the seat nod adjust the height and lbu distance oE the 
I wo supports £■ r tlw arm-twill! by means of tc screw near. This is very CMvtiiitnli but 
HJiiwewliiu expensive,. I he Iout-cbII kith can nUo lie ntcil b)' plaeitiK This ffciiieen 
on an ordinary chair, and the Iwu mtn Imllh mi separate stands ui tsanveniejil 
hoigEit. as shuwii in J i^. i-S:. 

No, two pOrculgin lulls (or tin- feet, two fur the anus, 

.LiLiJ standi; Jlh tile Jatier {as shown m I'il;. tSaJ, lour 
carbon eicctrtiiic.s, and crank; LommiJluluf to om11■»! 
the direr lion til t he cuften l ,, ., .. £14 0 0 

The diiur shawii in Fig. |£a us nut indiulcd in ill, 1 . pritr 
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71 itn it 75. Se„ f 'mvtuiish Struct. Lumtun. \V. 


'■3 


Nr;, nS l I Sopill'HtL! tUll IW Ii>1 iTC, |)oillt«Ul ttUI'L', IVi til farf Hill, 
elect mdc, ami tcimiruils 
No, ilSja. Similar tub, of ivhtlc iHinutnin 
No. if 4 . Ditto for Mm, DomI inidilu 

No. J S4.L. Ditto nl wlittf- pitpri'l.im ill Mo 

No. 1.S5. romniulilor w control the tliittttian ut tlic 
CUtrciH, with llic necessary termimil's, i:iu., momLicit! 
on ebortile .. .. .. .. ,, 


£0 |K 0 

1 10 0 

0 1C 0 
I 6 D 


I 15 0 


ELECTRIC BATH, 

Any wootisti ar iwrcelftiiL bath 
ftito is tor an dec trie bath, 

Slelal tubs rimy W insukaterl io 
Ctrl am extent by mams oi l>ath 
ffHHiqds, m that the Centric C!um>iu 
Cftfl 1 herein lie apjilbd Lo the patient, 
I Lncleetr-DilcH, sl»ul to UU±£h ^juaro, 
art imiUerstO. in the water at the u|j]rtr 
and la^er encis, nv elite llae elec trail es 
skiiowti lee Nfflu irji- 19S can l>e 
nsedr 

No, 155, Large Ltaih Hleo 

lrode h Fig, u)$ ., £0 ifi 0 

Km left*- The same, bfctit 
fur itic head or fihut Ctkd 
of Hie tub, ityh . 0 18 0 




X'o, i#s. 

No.* Et^S, PiiIiIIe EJeelrOrlc h Fig- lqS <. . * ,« £0 14 □ 

For Ties Etuuirudcm Non. j84>—41^. 

In Lln> way any bulti 1 11 1> con In- utjujc In (ur ihi- Lreiilnmni □! a patient with 
LLlt- eUsclfie eurrrrtl- '3 Iie JiilIi]l:1 3lhi l ml >.n. U a! - ^i i mlly [n:niEtakk:nilt:d d the 
bAdic rmrrcnl Lri used, The Balt erics N«ih. iju .in 1 ’aiikabte [nf 

the gnJu&Eile* ■ ir j ,i«.5]r':, isr coiqluikcil 1 li rci-cjts_ 

CURRENT REVERSBRS, COMMUTATORS, &c, 

[See alse /VrtgrK 12 awl t.|.) 

No. 222. Currtitt Reverser ntill Inmmjpier, l r iL% 22Q £0 12 0 

No. 232. Dr. tie WlttDvitift'i CoinmuUltH', for llio us: uf 

galvanic, tanidic, or Wiiiatd cuttviUS. Fii=, 2j2 .. ,, Cl 14 0 

No. 2411. Metronome ]nH*iTuj,ter, with two tiiiicuiv cups, 

The llUilllvr of interruptions can Ise vuHetl from 2u up LO 

500 |er niinuie .. ... ... .. .. 3 0 0 

5 
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SC If A U. AN I J SUS, 



Vo. Vn.. ’ 

No, 1^13, PruL Led iie:^ im^rc iiiml-t, with idjtillable tanisTies 
and scaly to vary the dusts c to it of tlio time during which 
the cutrertl is opec or dotted ,, .. ., .. E& 5 a 

Xu.. 2-1 u. Frof, Inline 4 / Interrupter and Kc%crser + Hie ciirrtnl 
cilii Ik' up in tiling |«r^wud. FhLs apparam?, 

tan alsb I* used ta produce the filer trie ana-d lieqi.i described 
by Prof, Laduc ( Fig. 246) . + ., ., .. 6 0 0 



Nn. ±4$. 


TIif-i- EcilL'tfi u|Li - i> nr mvi-- 1 ^ l-.ui he utDcM In any 11L nur i^tun nr 
pankwtfnti, 

FtuJ, Ijduc lies publidud im^i jntcru^dn^ rfrnh*. which he ribr-uined with 

pulsating .I nv lionisl current prod it™] by ht-.ii is al aei JcIjiL-ilahk mtemipUT 

m tbAwii P-Wvfi ivIlllIi Iulh co Ij^ atbidied tci an cki-ine Jiiotor, :md eaiuivcud 
wills :l c-o-ntin.il 1.1ns rurreftt ImWm 1 al in to jn volt 4 line] a inLllirijup^firMisvtor. 

Hl: fbaiild lJi.li Lin- huntjji Lwxfcy ll-.h. 1 m inwt posrarhLlfcy it ihvte arc £■». 
interruptions per second. If thl* Eieqfkwy ii ffttfttirijxl or reduced,, thc juscepti- 
biJity diminishes. It in posable by liucjls af this interrupter \u puxlucc graduaLly, 
.. /.■■'i rf tmrfm ■'.■'■» i .i V .j-rrciiu'j, atoglo OOJ*triCtkrtl* P IrfmUB, local arurslhL^ia. gofrfflil 
injesthesia, paralyse nt the respiration, nl I he heart, nod ultimately death. The 
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7i tttnf 75. .Vro* Cmcudish Stml t L&mdatt, II", 57 

dcrln^ sk^]> can 3 k 1 pf-nlnn-KMl fnr hmcnumiJ lull rnnin matn-s- relciriiH rrnmedifitdy 

after Llk i.:i--..iLi;ih 4 11 1 ht l-li rtL-cLt withnnt :i»v lII cllocfe, c?r (cvliatf nnwdt* Th* 
fi N'l I Imis? bom N?md already in labmUrwy '-NpnrffflrnE* liji^n animals , T l> ■■ 
an.i^Ehi-flia II;^ V-m gufultiihftecl har v£pliE lioiLra-, idiJiout a *\\iu\v fieddcjit fj? 
40tkvabk ill dim. nm.1 U van also be nncrl far locnt cm rithpdtt Enr minor 
Oimlbia. 

Mirf^cn-LT 11ll- Eip[Sir-liHH lum Lh“ ii^L-cl Scar (wryplL^itidapi, far jlh wrll 

■ ■ fur triMTiEn nt It I-. HiLperiiiT ta fundi* cniis, I-iijw dc*agi- i- impra^laEL" 

with \hv LalL'T, whrf^LH I.i.iIlil -. cLiI'firLLt-i i jlii lie cnr;UH|r^l -k cm.U civ imUl a M A 
meter lilf time durEnff whitlh the current dofipd can Esc vnried by alter! ns 
I he Mill ion £if tin Ii.liIlUl- alKJVsd llhL- :n .ik, I min ^llt Up tu |" ii Lh psurt dkf a .iti' 
: 11 r.i e 11 J3i (jf i. .h 1 1 inCernr|3litm 'J b* -i :t!n ^Iimv, -. icnnitdy ibe Utne tlir 

i-uitcnt " 1 m 11 1 • -m|h-LTi 1 1 with l \^ lime it h\ edl " witla a M A. uu.-ti-i 1 i(n- 

phopurttun c:;m Iw nMcrtck(iu.iI ijialtc tuxiiitolcLy, 1-iiU jiifirtlvnilfin al>ml thii will 
u ^iven in Hat dkmrikmS hrf ust- sent with (hit ajijwalns. 

A very intert^tin^ iiiLkln qkkut tin- el tecta which tim Iw jirudtieEdl wjtli I.lmIih- ■■ 
I'larrcnlJi n|ipc4r^l eh tliC- Mr&ti'fS *ff A* Kmtstm May, IOI-\ pp. p>-|- jn-, 

Mn_ 247. SjHHitrHiicttT. m im Urate 11n- minder tif rLvolutiniis 

h| I.>"Iln > - L11Ierrnpier >r ministr, rihhwn 111 illn-11 ;i clues £3 15 0 


S T o. 1^. Nw, 

]rCilUtr> Itklej'ruj Her is h»-iirj|]iit-tr wit limit -lii lirnuiyemeJll to mdk-iil^ llic 

number n[ interruptions i*r ii^mul, sn flint tlu- ml llicj m i or t;.m he 

-1 iljtftfitixl tti Elle E-niill I faVd|U<UCS r 4 Tlie illwEratfutl *IluW* Die 1 Lm\U£ 
Entffrnptei^ Nip n 345, and ihi- SpruLlunin.- ilt. N". -!:47 1 altiirln-.l ti- - MiPlnr, 
Mu. 3411 - 

Nn. 34 S- IUidsjon^' Kbytlimjc Iniemiptcr ■ !■'ijc;. 24^)1 . a £4 0 0 
By means id 1 his interrupter P RnU’^uic, iarndk 4 nr siirusoUld enrreriiL^ 
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HVUAU. I.W SOS. 


cati lit? ntadc t>i increase arid decrease in slow rl;yt)uiut, ahiut once in every 
four seconds. The tbsuc* Ikcooh stimulated,, hut n> time h j-ivch for Hit: 
rviitwal 1.1 the> him kI supply, no ut tunic jn produced as is tin' cast- in sustained 
Etlamu of tin: nuwltt, After the rms-h of the hind limh of ,1 rabbit wvn- 
stimiUbilcd ftu In initlUlcM J Jtly lor an days il showed ;m Uirrcnsi? of _jo pcrcvnl 
over the weight of Hie coms^ioiidin]; nucuaied limb, live" Libytbihic Inter- 
fuptc[j r " by Hr. Lewis Junes. Lm tv/, Nov. ijth. irjotj.f 

Tl« interrupter luis to be uttnchrd to ti motor i tin l J aiito>tit No, 2005 
is the most convenient, tecaii* in mklitktn to the motive jnMct niq«W 
lor ch' interrupter, |.| supplies also the meDCSKiry galvanic or sinusoidal current, 
But if" a | mnli i>itaE is imL available any ntitLT uf our motors can lie Ll -■•el , .mil 
the interrupter lias I lien to k- esim-e tod in ihu circuit of a galvanic or a farad ie 
batter)'. Full instructions ate sent with the apparatus. 


IVIILLIAWPEREMETERSh RHEOSTATS, &c+ 

(Set ui'StJ pages 10 12, J 

There are two types of iPiUiatnptfemetcrs, The older one has a tiors*- 
sIlik: magnet, which is provided wilh an index pointing north. These 
■instniulcnls can Only lie used in a horizontal position, and their reading 
becomes inaccurate while used ill I lie neEphluJEithoud of mugliets or the current 
from the timlti. Experience has shown, however. that chose insirtininm 
icquin practically no repair*■, the needle on which the inagnct oscillates 
Incomes blunt :» course of lime, bin it can easily lw replaced by a new sewing 
needle by the owner, without having to return the instrument to the 
inamtfac Inner, Jn consequence oi [Isk reliability wu si ill continue to make 
these galvaEtmnctors, and recomnusEid [hem L*|H-!t:dl v fnr jmrEahLu haLlcrics. 

The newer type is prow led with a movable solenoid. ; these jnslrumenb 
can bo LtSed in a lu>ri/onlitl or Vertical or any other position, ,itid Uleir readings 
me not affected even when used near dynamos. They are therefore more 
convenient than the older type, and have mi |* - rstaled them to a large ex lent: 
they have to be used tor all switchboard* for the current from the main. They 
are, however, more delicate than the old instrument*, The current has in 
pas* through two line Il.me spritvRS. and if it is too strung tin* olaxl icily of ihe.su 
■.| u tngs changes, and I he irn lex dues nu t jiom t to If any mure. Such an u vurdoM 
may lie caused if the connecting conk or electrodes touch one another 
accidentally, They then have to he returned fur repairs. 

No. 2(i.j. (.i;i 3 v,auo 1 notes’, in cardboard box, showing up rn ti 

milluinpihcseach tudb piirlof a mOliairipere. Fig. st>4 £1 10 0 

No. 265. The '-Line irutruincut, showing up to 10 milliainp^rf- 

cadl single milUampiVi? , .. .. 1 10 0 
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ji iittJ 75, AVrp C&Ecndiih Street, Cfindan, IT'. fat 



S'j. an. 


No, 24J4 


No. >jn. (iilnTMiMter, in pjolis'lieiL tndio^ariy Ikjx, jJiomdug 
up m 5 rnilliairipor&s cvot v io-lh part of a miUiamp^: nrliy 
uscii^; 1110 shunt, each -mete ns ill him pi!-re up tu 50 iniihmn- 
pores ,, ,, ,, ,, -• £3 14 0 

No, 17 f. The sunc iniit ru men t, showing each singte mi 11 iain pine 
up to 25 : or l»y using (he 4utnt. cwrv in millirLia]|>i-r its 
to 250 m.a,. Fig. 271 ., .. 2 H 0 



Sol .-ss. 


No. 2S0, SmiiJ] s] 1 Arson val Galvanometer, diameter inches, 
reading up to Hiur 25 miJ I i amperes without shunt 
No. 2S1. Simitar instrument, reading up to 25 milltnimjji're-i, or 
with shunt up lu too or 250 milhiirn purus 
No, 2K.i, LVA1 suisvai GilvaUOfrtftC r r ( 3 1 :l meter 4 1 indies. i eur li 11 g 
Up to 10 or 25 miilimip ‘nK, without shunt 
No. sSg, Similar iiistrucnHil, diameter 4 1 indies, reading 
up to 5 milliam]WrLvs, or with shunt up to 50 
TnHIianip&ra +, 


H 2 11 0 
2 4 0 
2 IS 0 

2 £ 0 



sS 

ss 
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St'HAU. L\f> SOX. 


No. 1S6. Similar insi rumen t. landing u|' to 25 or 250 miElU 

ampere* .. .. .. .. £3 i 0 

No. 2 S 8 . Similar instrument, Fi)j. z%S, with 2 shunts, rending 

up to5, jobmi jtomiUiompini . S JO 0 

I’nr Amperemeters and Voltmeters. sec No*. tijjo - ■ i^n, page?* S3 ami siy 






GRAPHITE RHEOSTATS. 

Nu. 30b. Kliu<>s-t with morcurv 

toinaci, total tossttuux ibnjii 

ie.ono ohms, which can be 

iliinioulutl zradtialiy, withoui any 
j mim ] rs„ iIcavm 1 o about 20 ohms, by 
turning the glass dial. Pig, 3(H*. 

ti n 0 


XO. JLrf1 p 






Nsh. >iH—J cq, 


RbeoslMS With sliding spring ; the resist antOfi, can bo varied grajuafty. 
without nuv jumps. 


So. 308. 

Fmiri 

3 to 

2 hjO iikm> 

£0 

[8 

0 

No. jtW). 

■h 

5 to 

fXrt hP 

0 

13 

0 

\n. (10. 

M 

i to 

1,000 

0 

IS 

0 

No. 311. 

Hi 

In to 

5,000 

0 

ts 

0 

So. 312, 

<~r 

25 tq 

lOpWO 

0 

IS 

0 

No. 313. 

■ ■ 

50 to 


0 

lfl 

Cl 

No. 314. 

■ 1 

50 to 


1 

0 

0 

So, 310, 

* ■ 

UK) to 

lGO P 0*m 

l 

0 

0 


«m 

Sft Jij 
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71 a*iit 75 , Ahi’ ('mvndis.it Strtfl, Arm. tfo/t, M'. 7 t 


No, 

32 j. 

Metal RhpDslat. with about i.oud crmuicis, 1%. jjj 






(f<) Toul 

rcsbt.mcQ, .*,500 ohms 

£1 

4 

D 



m 

i r 

.. a,ww 

■H 

1 

4 

0 

No. 

32 - 1 . 

similar KIWH*l.it, with nbom to© i. < ontfi< i-* 






W 

I'. Mi 

tcsislancs, ;il)ou1 

S,TO n?jJTK 

1 

10 

0 



(*> 

H- 

M 

H 3 .CWJ .. 

1 

14 

0 



to 

FF 


20,(XWJ , 

1 

17 

0 





++ eft 

Stiyujo „ 

2 

2 

0 



i*) 

IS 

11 1 h 

lOO.OOO .. 

2 

10 

0 


These Kheosuis Arc only stmahk* inr currents noi 1? seceding o s ampere. 


SHUNT RHEOSTAT iVOLT REGULATOR . 

{See dso pa (frt 





Mo. 

fvo. 327. Voli Regulator, tly, 327, mounted on lioarcl with 

t^rminilk *. .. £1)6 0 

f% 328+ Double Volt Regulator ** P , + 3 0 0 


Them rhccj'M^ts consist oS ll slate -chitc inches h -«i 1 ^, nuiiad which ;ire wound 
aboil! 5 gh lams ^if a ftnu Snsi=l^t*J wire. Thu: i;.M.] r . at the tt?tinl.dEilx can be 
LircriMf-tt] ttr nitfeiLu 1 iL by Email fractlmu i>E .l \oU by moving I lit nlkting coaiLitl : 
(or maLiiw:e h LI the EJrLF, of tht current ^hvvhilp lIiujil^Ii flte rhecttdt is 50 volts* 
th-i 1 tuTtWt which as obtained At like tunninsih nf the wait regulator nses nr I:l1 Is- 
o 'e volE only for every new tutn ul wile with which the aiding -spring H 
in CBikinCE. F^r sinnc (iibormtory experimcints it may he d^irabb to obtain a a LiH 
tlner prndnutidn. ivtic'l in sttch .l caw ;i sccmid vu-lt resuJ^lor may be added 

TIia 1 ^ vail rtgulntorM r-re chlpfly employed in utilise the fnirrcnl froprr I hr 
main fur pitvtmpialton^ ckctralyRis, sinusoida] L-LrailisatjGn, tct. They ike .dsn 
vrry ttMkVffitffinl LI rL battery ol nctinniJl&tu^ h:v* lok mfert fer thisc purpose*. 


CONNECTING CORDS. 

No. jSfi, 12 yards rusiilaiud copper wire 

No in. One n( corth, lor piak'Einisaiioii. fattulisation, or elctlro- 
lysis, covered with siik, ij yards toriij 
N'n. 332, Dilto ditto 2 yards loop 

So. SfljKimte termifiiiJs to lit ntfacbed In st[k cords each; 


1/0 


s/& 

s h 

-fi 



^r 


£ gj 

si 

5 = 
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SC HALL AXD SOX, 


7 * 



ELECTRODES, 



Mo, 370, Simple HiUidlc, 3 inches Iona •■ 

No. 37 l * - 4 

No, 372. .. S 

No. 376. Jl.irhlJi! tor interrupting the current; 5 inches lonj; 

Stir 3*/7 r IT II *? ^ ^1 ■* 

No. 381 lliirnllc tor muf/int* tin.' current, 3 inches Lnng 
No. jSz. TP „ 11 6 u .. 

No, 3^5, Co-ntwcUng piece for nxiiu; the eMroJes til 1 rifjht 10 
the handle, Fi(l^ 3&5 


1.6 
2 6 
3 /- 
Th 
7-6 
7 b 
7/6 

*b 


No. ex 
No. 418. 




Nft. 411 . Net 4 [ 0 t 

Bracelet h?r lixLtig ultJctrcRtej (o tin: irnuHt Wrtlsis 
Belt Ehtctimle. hy Braid nut! Rockwell.. 


4/6 

6/6 



Kw S®- 

No. 430. Button shape liter l ratios, small 
No. 432 „ .. lurHC 


1/3 

16 
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71 inJj/ 75, iVd rYnmftfisA f,(ppu/bjj, II", 

Rnund Tin Places, covered with roLluu. 

So. 443. j Inch dtacnelqr 1 /* So. 445. i indies diameter 

i t/fe So. 447. 3 .. 

1 Jj 1 , -1 1/8 , So. 44 1 *t. 4 n 


No. i4j. 
So. 444. 


n 


2 h 

\h 



So. 355 , Double Pole 1'.Lee L mile (Fty. to combine elec trie 

treatment with RiR^ftiiga ,, 


15 /- 






Xv* -I 33 * 

Jigund t rorlci-L, with an arwig-ement which snake* m possibb ihat 
lor pairh parent a ura aurf «wr can Ihl fastened over the elecltlKlH by 

Eikfiar^ ai .3 rr;] I llEoecI ring. 

The lHu stratum ois ths ri^hl sIwwr tlia rinp only* tht illuHthLtion in the cert tiff 
ihuws ili£ d.:i: l^lili? vi‘at]i .1 PltW L n Vrf 1 tfad v r u bfi stlpj^i] it, all if Lli-j iHiiR-L I _l 1 Oil 

nn lhc felt RhwvB the egmiilaie dgeirmfe. wat h ccner hdd ia by the nny 

So. 453, ? t} i j 3 at 3 t 4 5 in&, di.un. 

1/9 Zf 2:6 3 /- 3 /B 4 /- 5 6 7 /- 


So. 455 . Sew Iflcclrodcs. with 



changeable cover and 

strong 


handle, Fitf. 455 

{rccMV 

id 

intended l>y Hr. Lewis 

jOltES], 

L- 4 
*>E 

diameter 3 l ins. 

5/8 

c 

.. 4 I 1114. 

5/8 

Pif 

.. si in*. 

B.8 

32 


So, ,i>;. 


H 




Nu« 4C"- 1 - ” -I 


I i 

2£ 


I 


r; F 



r 
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Square Flexible KtoctimliH, of tin. with hunker roi^r*, 

Nu. 4O2. 2 inches l 9 | No. 40$, i? square inches 3 9 

No. 4O4. 4 „ „ 2/3 \ No. 470. 12 „ „ 4 /ft 

Nos. 442—441 > and 4/10—470. will] carlton plaits and leather cover, 

1 1 w* cent. more. 


Flexible Lin Flee nodes, with whit® tlarinel covers am] terminals, back 
of the elLTliodi- covered with wsyt doth (see illustration No, ioj, page 59), 


Nfl, 4SU, 

2JX4 inches 

1/3 

No. 493. 44XSI inches.* 

S/6 

No. 483, 

SJX 5 .. 

1 6 

No. 495. 5 X Si 

*/- 

No. 489. 

3 |X 6 „ 

1/9 

So. 497. 6 X10 

*/- 



Xri. 

Flexible Metal Ganae Klee, 
nodes, with sponge, 
icccniiiii' to sijtes, 5 /- to l£. ! - 



Fn. jNi, 



No, ito. 
No. 535, 
So, 53b, 


l-ugo Indifferent Electrode, 3 y. flirt. -■ ■■ r .. 7 /- 

Flexible Pillow Electrodcs ., 70 square inches 10 /- 

.. .. ILH* „ ... 13 /- 



cjo-«>■?, No. tjf 1 . No, }i5 


Hnish electrodes w ith metal wire, without handles 

No. 5 W- Small r . .. »•* No. 550. 7 sq, inches Fig. 550 V- 

No. <542. Large .. .. S/6 . No. 555. Double brush, 9 square 

No. 545. 3 i wj* iitst. (Big. 543) &,* Inches, Fig* 555 10 6 

^jNo. 5 $ 7 ' IJ*ni n brush* with 

handle. Fig* 557 .. 9/6 

E > 7 - 





(C) Jeff Behary 2019 


82 
















71 nvtl 73, Ntoi f nvcttdish Street, London y II*. 75 

- . » /- 


TtTTl i f], N *°‘ 559* t’ojnh FI«trade. yip, 5<in 




Nc, 


So. <73. 





N*>. 


r 




| 3 ? a 


V 


Xflc t-Qti, 


i,o, j-Sj. 


Xu. 560. [ilcciiuue lur loiyax, with uiive £liii|*?tl hut.ton, sludl 
insula led with guttapercha, Fig. 3O0 

£]cciiui]v for rectum, 3 %iKcs .. .. . L-ach 

7 .IW lifectrmlt for rectum, 37> 

Electrode fur rectum. with douche. Fie,. 373 
KJer trade for the car, Fi”. 3 S3 
Don [ lit! Electrode tor liw war. 1-jg. 387 . . 


No, 570. 
No. 373, 
No, 573. 
No. 583, 
No. 3S7. 
The 


3/6 

4 .* 

Sh 

S/- 

3 /- 

is/- 


tTD d^trofkf W m^nUU"^ fri>in '.‘ijLL - :iHfithcT. 41 nd Cnip bfi i|*i,-il 

bipoLr or nlonppoUr. desired. 


No. 590, JviecErode fnr penis- Fitf. 590 



No, fkj«|, 

N Q P iioix V IpoH Ek^ucds, ij imh ior«jf_ wiibout kiaotBs 

No. 602. ^ 1+ sj i Eid its tatip 

No. 603. .. . 31 „ Fig. 603 ., 

No, (ki4 r DotiUe\V| ik] Etcetrtidtf, with lisodlF, Fit!. (i<?4 
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St'ft A u. A\n so\\ 




IONIC MEDICATION. 

(About Ion* 4tn-L l 1 111 m ■ Mrdicalmn,. set- 5il— « t i Ju>) 

Any -■■ l]e Hjr lUIcnkiNELl m- jll-m i solution *-:in lx- tntriPi lured nhnnijfli du* sfeJn 
by means lei an L'kTtrir nirnqit. All I In 1 «lri/rf parts iei l]|o ‘-ikJllI i^in {Kim-, 
lit Mill m, lunu'LU'yiLLfcis, nipinT. t ! l4\), tin* uShfbfds, and hydroycFi baiv it | -hi— it i v,"i* 
flet’ttic e I large. Tiny are tv (vital In mi 11 li - pi active inn l wtjJider 

inwards Lilt! negative unr. dir £iifkf)tfc, illicit allnucls them,, stud ilu^’ sn- 

I ] h 'I'i ■ 11 i*l'i 1 mllal tbfc i ;lIHiii-h. 

S'In- arid radicals have it iiL^alive ■ liar^e. and wamlur E licTidurv Irmn I hr 
ngjalivg ihwklrU [hr jiusifive ulertriHle, tLiu 1 nnwf{ t arid are railed tlu- ■lnbmv 
Inline, ■ hi i urine* -U-._ wander also hm\\ tin* lu^itiivi- Howard* tbai^- p<-itiv«- 
dcclrude. 

Thi i qfittls pm! urn! by I lie vminns 4Ls - 1 r-MTCspmd tit tin- r a l h-eehh ( :lI 

and physiological rftec L s fiuciilinr lu file -aiEs nr alkLiluuls or ai tik leavl. 

Tlii■ ifUiwUtie* id rhfcmtealH whh’Sk can tx 1 thus hit md 11 ml ,m 4 m projfhirtiim 

ti 1- tin* hlri'iujlh 4 if nsriviLl the tiiifl* lor which it i-, applied. Tin- degrw 
ml Y«ii«:^iHriiliiKt nf tine an] uf 11111 Ihls nn ififfaut on till! qttantHy of chemicals 
ivhirli i KL--I rs through c [lc skirt. Hu 1 scdljiiims should n attain a suklTitjeut 
1111.mlH.-r rd inn-. Inil "liLiitild nrrf. lie -n CW 1 re titrated Ils Uy ifrilate Elbe >ktn or 
mtin'otis membranes, One to ,s [m-f cent rintnliun* will bo found suflicLent. 

As the tjaLiatiiJc^ nf didtiicab introduced jut milliampTc minuH- an* very 
^rnall. fstiidy strong currents, ftmn u .y In ioo t ur even nmre 11 A _ -Innald be 
emplayod for Iwmly Lh► forty minutes. Currents »f n few if,A. nttly far five 
to ten minutes will be found quilr iiuuffiriout in must rrix 1 -, To p^ntuiv 
rKi- i ijm-jHs twent y-imir to forty La 1 lancin' cell battmes* with %i good 
■ 4i|bvEfn- r or ii " Panifusmi/' Xo. juaj, or a witflibwinl En control file i-im~ 
tiinjoi]- emrent finm the main, slu m til bt- nse4, A miltbmp^rvmoi er 
iiiri>^uy tn munsorr the xttvn^tli eJ ilie enrrents- Tile mriliriiny smailJ dN: 
electrndi 1 ?. cuwrud tv'ilJi nilc Livit Elf rbitinih ti alln-r nnly, life iiihE ^nitJilil- 

I I i' 1 life | hue Lm l l liiit tfture sInmiEiI F^i 1 a //jjcft lay ft tif iib-nr Innt material Ih-!Wih:il 
I lie >k in mid like inetiil oterM'mleH. Hi-vitslI layers of lint, nr it tkrek ]Awu 
hi f (ell. 11 r Munu alHiirrlH-iit col ton win hi, ^ t 4 h be swikrd rti Ilie s-caluilti-rt as id 
pbii-a 1 141 Uie Hi be treated ; jl llextble metal oletti'^li: of tin m cuiajKrr 
1- pn^sed nn m ibe ;ihsiirburj 1 material, nr fastened wtlli laces. Kound an 
urEii nr it le;j; a birntfr whirl t bsi> hn;u sMitkuli urevieusly in. the min Firm ran 
hi Vi. r[L]h}^.l Lintnd in -^VqTiil turns, and mrlLil l|.hi^- can 1 m fn.Hieiinl 1111 1 1 _ 
LinE m liitLiliTh il tiiy I ■■ u^nl rcjiCateElly. Edit -tmitid be wlisJii-iI out well stl'li-r 
n- B " |r. refllnveall trLn r> >d the rh^rtlkab iwrr|, liu«1 the inns which Uiivr lieen 
intrfhhiefll tn tlieni from ihe hrjdy and from ilie metal ehrmKle¬ 
in ciivities like die eaf H tin-thra, Vaj-'i llu ? triztnnl, rtr M ini^n.liir^ can hr 

It'vd r 1 y 1 id rod 1 H e Tlir ^ptntLim^, and i-intiart can Ik- ^talilislLed willi a small 
silver ivire |iroitrting inside the imitator f.nra slum ilisEaiuT. luhI tUtetl with 
a terminal mitskle {see EkM*tHH[fS Xus. ^5 and 57J]. 
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U is in] purl .nut Ilul | hr- .Llworlie&t material -hotild make a ^nn./. iven 

fujitnct : il only nnt fc imI^c pn^sscs. or if it wem partly dry, the current will 

^cnccnlrutv on i!] V parts making hotter contact, aufl “will ninsu irrj|nii<.. 

pain li i slid i an nxitn 1 ilia I thi- IniilniriLi may him- 1" In- susjw ihlril Jut -■>nn- 
B iiai4 a . If LI hi 1 iilTsorliH ill material 1 1 L! s L :< l ji v.v]J moistened, I,ins a n;i-oiL;iMr 
thicknes-. rind is pressed evenly on to Lhu skin. 1 Ills current am gradually he 
mi:iL ii h i] (o considerable strength without causing pain or -icrinus sliscmnkirt. 

The diemirnU Ihi-nnir evenly cli^LiilMin^l mi the mini] to rdk near thi- 
rlLTlrmlfi, and hua E lii ^ reason oven smalt ilo^rs will Iihvl a mare | nh%vi t C11 1 
near the spot where the application was made lli-ii]i tnim ]l larger dost** 
wSikPi arc ?■ wallowed or hijtciixl and winch mm produce uticlisLred ella-is 
in the stomach. etc., In-fore rendu i\g tin- spot whore thdr aetkm is desired. 
It is. however, 111■ c pos^lrfc in concentrate the efliwt of druys lituncwliiri■■■■] h> 
rivctinfc -airfiiiitri I hi I purls sunns tMam-e away |mm thu vlttitfflduis Ihy-siiik- 
When t Ilci imi- reach larger lilnoil w-sds they arc wished away and i;;iil scum 
he traced in the u rifle, s-siIkva, etc. For this iv.iann thr treat tmnc is most 
■Hi i I i vi m all tliux; casi-i where I lie |Kirts jp he treated an? near 1J h ■ surkjeev 
in skin nLisriiM: 1 :-, tvt in Jrrnting wcminl:-. ulcers, or when there is only li thill 
layer of lifesitfc IrelWCflll tile diTlm.It* and bones ; rt is easier to cure il (puny 
wrdt, elbow, or liwl, tliatt n gouty kip joint m Jioiildier. The methni) i% 
aHih mm- fid in some affections-, of the eye. 

To Ift-nlt gout, 1 11]ii11in clnloride i - used nl I In- anode, arid Lirir add nut he 
found there some time after the current hus. been rloswL as it liu* been 
uitronscl hy thr amide. Smlhun salblatc can hr introduced Miuultnucously 
from rhe ■ allmdi-. Sodium sattrvlair in aM very efficient in many painful 
nfkr Ieohs, fleu ralgias-, wounds, i-tc, Warts can he rciumved without Iradn^ 
Wfiihle scurn OL ciiWIrices, hy iiitroclncing majifne^iiih] sulphate (scl: Archive & 
(fLkdncHr Lite. i*-. kjti}, with a current of 20 11 .A. tor twenty 

imnuie^ three times a week. Hie iiilrodiiLtimi rd Mu- rinc Eon i^ useful -sh m 
anlisL-ptU". in hnals r alasces^s m trialing wounds, tulwrculmis listnhe, th'^Ih iiI 
nicer am krais, etc* l "ret lira I strictures are resolved hy treating them with 
olivc-sliEL]H.'d muLal clk'rtrodi^ ciMirtL'rted hhatli [lie iiLgali 1 , !- judv ; flu? iuns 
N A + Ulld OH an. 1 Jormnl. and iku latlur if ml- Co Miiitn ^car li-jne^ 
Sn ii ltires hi tjic u^iptiLii^us have been ireaL^-ii witk >UCee>- in the -:\Uw 

111Td ILIh lT, 

Mere details about these subjects wpIE Ik.- found m : 

tikfim f&P* \fit\f i/tfit .Ur^riiNi 1 , hy t' to f_ I.lsIuc ^ Irnnslatetl hy H. \V, 

MaclOrmiPi. MA. prate _s. od. ItL J 1 WJM joins' I n..x *k 1111 A/ri/j tal tcircfsi ti(y, ■ • E k 

edition* mh j. Iii ihir P lMfri/ . (ffirwi?^ 1 ui j, |iagt b - Kf in atf. I- Kcclltnt rcMilts 
hait- l.iiM-n ohtninnl hy I>t_ 1 ^-wis Jonrh Lti the irontmtifl of rmJfut pie,, 

ky thi* tflifCjuKl 1 Looted Udt. j#|k, 1^5, or Jfrih AW. yanraeV, j-el*. loth, u,i 
In ihi- latter Journal, oE Au^_ ijth, t«,-■ K-, there an urikL-k l>y I'. I.. 1 -cnwi-ek, 
r m tim an- nd MiK ihh fciiettmd fnr tin - livaLniem m ^unoltlMew* Pr, SImmu 
■ ■I tilaaigowj ri p k.eininenilh it lor Ryn.i-iMiln^ical work hi lJic- J.jom ■oJ July N>tli. 
iM^t, and Ppe* 2jnt, Utior 

1 In |vl|^l [ m |gfh-4r^2 m ihe flEj'Pl. Alrtf. Jf- or^rr^-ui Aii|>. j 1 si will bv IpuhiI 

iinerrstiuE palmers by i>r. Ijl-wis Jcmu-s. Itr. taswmnd Sdosm ;md others afciiut iuinc 
UWidivatlon m tbeoty anil In practice. 
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7 K SC HALL AXD SOX. 

S*k (mi. Thr i‘ii-( -ii ,i (Yiinplrtr Sri, nf i iS-i-fll 

Ijccliinrlu- lottery, Nn P uO. witU mnK hruwUe*. ;i 
s*-r iil 7 ■ I,iff Limit H«:(na(k-> -LiitabEi.' [nr eipllrc ihekUim- 
13i3il r juut □. miLliLiin^' ci nn-Ct'r, Nik. l: H l . will lit 1 „. Efl 0 0 

This dzi- bittiiry is stifftcrcnt (or ;ill eIi:jiEllK jmrpis*-*, ami hir xttm<r skin 
■ Iihmm- 




V-. rranh similar 

i Lirn-nt^ for the 

11 n “Fit ip| ]«I3l>t urua-H, 
l‘k in [ y -Liai! rheumatic 
di5(s T E'ic., a battery 
v] l li ii Liir^i-r ii tmn I m- i uf 
izmllfl is piefurtibUv A 
Lzumiplelr set* with a 
;j-i.vll hul Eory, Nu, iiSj 
inUliain^-rcniL'lLT. Xu. 
:K[ P apl^ F luiiirtki ami 
7 ilKludtnc 

l cliaisi e]ectruck% I 
Y-ILTi I 111'- cal gall ^ -nfrU 

pins with t* 1 rail in :ik an* l 
A Viiri-S III |HH|4-! fell M J 
Inn (.w Fif;, 6u) b 

t 9 S 0 


ELECTRODES FOR IONIC DEDICATION AND 
ELECTROLYSIS. 


/ rj addjitunl tw the -ifirt'a ft rtafrWr* Mtfttimfrf itffo&'t t&f fcfrfin'i/rt X u.v. _|5j., 
15^1 S?j. ;vS t > r juj 7i_t, t/c. 9 mpf rtinrJ if iwflrf M ^^rJ« mji'i/icji/iok. 


Nif. (iii>. Ikitv Line, lor lmii r inuilkatum. fcwr cik, 

Sii. Fk^Liii' 1 Metal C»:ni/JL% I ■» Ur fi^tmed nvrr lli^ p linl, |ftr y-inl - 

Nik U 2 . |, N.kCypill With Terminal* |n Mink*- 1 I-I immMDti hcLwvmi tl LL 

coiLiwctintf frjp.Es lhliI tl l+* iiuislI gaximt cacli «- 


51 

ih 

fliL 



Na. Nft. 



Ko. CJ*. 


No. fijo Glass V* 55 «J| with car ban null mid porous clay cajj,, 

2,1 ins., Fi^» O.jo - - -■ ®/*“ 
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jt mid 7 ^, Xcu' ('avantkh Street, Ijm iwt, M' 


I 


?<> 


No. * lj a* 


Nji. biS. 


N'u, 

S‘i, bjj. 
Nu, ii-|-t. 


< 111■ id ehotiiLu, uictk ii ■>|iir:il ]>Jiil ilLimi wire. 1 » miike 
contact, Fi(;. (ijJ. .. .. 

Large Electrode for caUjvLoJVfiis, (ILnnrlcr $ inn:., L-onsislmg 
Oi a disc Of aluminium over %h l!hacJi parchment or a jprg’s 
IdaiH it ‘'an In* l»tcneil t E-'irq;. -EijS 1S,‘- 

Dr. Meissiiffl's Double Kleclmdc, diamciur 
a ins,, Fijf. *42 10 /- 

l-lli-i itiiiIh’. tor applying ionic mctlir.itimi. In 
vagina mnl utvi'Hi- 1 ■■n-.i-tnig "3 idioniu 
Cum-with lap. silver wire, and Mibhef lulw B 


lull, c rrmlkf, Hr tin* male un-tlim. Fig;. r 


15 


0 /- 



No. hi 2 . 



No, Set of Dr. Lewis Jones' Electrodes* l*I pure jsiik, coinfeJillj* 

ni 5 needles and 4 larger dtcMm of different sjjtes. for 
the treatment oE rodunt ulcer ., , „ tO/- 

Nu. 047, JJr, Lwisjons' Electrode, made at copper rings, to lit the 

head of ji child of alnmi 10 years ,. ., ,. 16/- 

No P 6^, 4 §*<'Ji:i. , .. 3 f- 

No. +r II {- 

Other can 3 >e made 10 order 



Xci r 

N"'|. h.7,0. Ciimpli'U 'i'i "I Ugilillmlmiit EEnaivnles. by I)r. Wirti [we 
The Of>hihalm 0 icopc, Jan., ion, " iimtopluHiMas in liye 
Work ") £2 S 
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St'fiAU* AXD SOX. 
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No. uyut 

S<,-. I'’Nt[ihhV. for the dcthii sU-i *'f Lcclli, :m<l ini* 

■lento] dtapliateib, Fi(j, .. .. .. £1 10 0 



No. lij. No. (it l t 

N'n. Cji. Lirge tub. iMiltun WBtlp, for an arm-balll, wjlh carbon 

(IcclcDdf. Fig. 6jl . L .. .. Jfl/- 

Nii. fijjjrt. Similar mb, «f White ]H>ri:daii] 26 

Nn, 4 > 5 %. I.arj’e Lub r FJouIIihe Wilt 1 , for a Iwl-biUii, with carbon 

electrode. Fig. 651: ,. .. ., 13 /- 

S‘o. Similar tab. of white jHiin-ohin ♦. 30. 1 - 


Tin-i tnli- are etiiivfliiriit for ionic mcikitian. ike iiagi-s 7*1-77. 



No. 675. 


Fo-W». Sled Needle witii terminal* Fig. 66a .. .. i /6 

Mo. 661, Platinmii Needle with terminal, Fif. fib 1 .. . 4/ft 
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Si 


662. Gold NhhUi ■ * *• 

No. 663, I.M15 as shown JJl L ; ti’. 665. for Itingm Eying I be hairs ; H call 

easily lie attache* l lo our net** He* holders Nrre. 1*64 or 665 . . 

No. ‘if'.lir. |.tins I>>r ejiQaliirtl, to 1 h - 
worn cm inn hi‘.id -. £l 15 0 

Stt, 664. Needle ■ holder I nr the 
recaption rh different needles, 

Fig. fA| .. .. 

Nn. 605, Needle-isnldei wEth inlt'i- 
ruplei, Fig. G6j 4 6 

No. GG6. Forceps for epilation, Fig. 

V- 

25 sice! medics (No. 12) 


3 f" 

& t- 



666 
No. i*6S. 
No. 669, 


Sv. i.ii.K 


-/B 

S 5 - 


Dr. Lews Jones" multiple bipolar neat lie. holder, [or treat¬ 
ment of nitvi, Fig.filirj , ... 

No, 675. Complete set lor epilation, consisting of n-ccll battery will] 
collector insert ini' ihc cells rme by one [see Fig- 675)1 
bracelet electrode No. 412, needle-holder No. 664, [urceps 
No. 6&6, a packet of needle-i and cfttilMClmg wires £3 6 0 

Kxplicil direct ions. Lor use are sent with ItiHOLillit 

Needles for destroying tumours, etc., will) Lint 
platinum |Mii|Lls r and shafts iiistdaLed with lUcVia- - — 

tublier. •—. - 


No* 676, Needle, 1 inch long 4 /- 
No. (> 77 . 1 inches long 4 9 


S'n*. 67(1—679. 

No. 67S. Needle, 5 inches long S - 
No. ,. 4 m 4 



No, "i^o. 
No. 

Nik tjrrf. 


Xo-V^ 5 - 

Nik 6S6. 


No. wto, 

Mlentrode, holding 1 j Misd needles, Fig, G&O 
Fleet rude, Imldinj' 12 platinum needle- ,, 

Vi *1 mi in i'* double needles, Fie. 61 j5 



3/- 

£t IC 0 
3 /B 


S"a ■. ithcL mSi . 

Steel Needles, wills rtuxibLi." -piml fitting Into the holder 

shown on Fig, 680, each ., ., ■■ 6 * 1 . 

Flatimim %iilt, 0 5 mm. thick, with tiesiMe sjnr.il, foMilU: 

into the holder shown in 1%, liHi) .. .< 4 • - 

6 


cJuT 

=4 X, 

^ Lfi 

^fl¬ 
ax 
«■« 

0 -i 


;1 
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7 a 




SC HALL AND SOX, 



Xu. fHJ.I 


N £l - Dr. MrIrijiJi' Nenlle, wiTli fro 

uli.vl lloOflH Fig, tirjHi „ T 



\ll lN.lJ fc 



No, 


No. 710. 


I'rwf. Kraunnwr'i Subcutarii’ XtoLtvs. Fig. (up .. ^ 



No. ,-u». 

lioLLL|Le electrode, with lira Lie's handle, fij-f the I n-aUiitriil 

oi sttieUUK of the urellin. fig. 710 . , r 8/0 




No. 7' J- Similar electrode. vwy flexible, in meted case. Fig. 713 .. 14/6 





No. 746. Handle for the reception oi uterine sounds, Fig. 746 
No. 747, Prof. Fngelmn ntfs iiluinlriiutn Sound. Rg. 747 ., 
No. 747^. Dr. ApOstoli's Sound, ol si 3 1 > r er, Fi S* ? 4 ? u 


S‘u. Ji;, 

So, 7(KK ^ 

No 757 . Vicinal Fled rode, Fig- 757 
No, 760. Uterine Electrode, .‘Kg. 760 



7/0 
2 ; 9 
9/0 


4 /* 

4 /fl 
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Sj 


Sc. ;itp. 


¥ 




N«. ?•*■-* 


So, 769 Dr. Apostoli's double vaginal Elec trade, Fig. 789 . i&^- 

N(t. 790. Hm„ do.. Electrode for ihe urcilirii and niems. Fig. 790 lO/fi 


r-*- j— 


-■- i 




No. ;?i 

No. 791. ApMflii’it Uthon Ekcttulis, Fifc. 791 




76 



Xo. T 1 )- ■ 

No. 79a, Similar EtectifOdci with st;t of !t ctebob cylinders of dJtfcrcot 

«!!<■?, 5 tn I % rum.. Fi^j. 792 ,. Il 0 D 




i-'upy it/ jiji rj n \amI iL~iffit ti yYjim rr 1 r j njI 

1 IMSit. 

"WIN Vi hi me -. ul.- ■< if ymir cJ?ro hived luMorii.-i. Sn 132. i i ytm 

cmidiEiT ilini I hi-, is p ^innJ twin fnr ^^rirrjl i-ml-sii ll i n inr ■ 

" I bu> hftil mjny luilh-n-i IrtiTii vftriflM* iYk’iIu - ieliiI I Hum. I hr thm* t I a Am: 
JijuI fn wra v >ii lire miKh f.iiji«-Lm- |i> ruLV iitEiiM-* I have -vnmA ihiMf kitui, anil nln* 
«: il 1 r c-i <n-i-Irrm^ lhdr ^tH , kt i rtajiiJii]'i 

"VflUH lni[]4qj|1v H 

" FORBES FHASKK," 

Ji 2, Tin. CZIki i li.iTfr, ' 


SE 

3- 
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»4 SC HAIL AN 1 .3 SON, _ 

APPARATUS FOR FRANKLINISAT10N. 


S'u. -77 




Of ill I dll? Venous constructions nl *f.i|jc roncliipcs, flic Wilttsliuret 
mnehln«9 liiVC In-ell linurtr] to In- Mil- 1 in 1-1 I'rLiillilt'. 


WJMSHURST MACHINES. 

S<j. M, With iwo efamitc platen diutnvEer -- in. ,. U 3 10 0 

Nil. B07, .. four .. „ „ . SD 0 0 

No. &j8l „ eight ,. .. 38 0 0 

No, W*j. Uirpi- iii^Liliuii^ plaH^mi, jjo _?»* in., on strong fuel 

.. .. ,. ■* SO 

No. 870. KluclrinLi-. willh wCn>de/l I Kill of point 0 K G 

No. Sjr. ,, „ nuiiul „ „ ,. .,0 86 

No. S77 E.ong m mi luting ham Ik of climnifc, in/ fkinujrs far static 

electricity or tofalofriNtunity current*, Tiff. S77 . - Oil 0 
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_\?i. AA41 


Xn, Sjif, X fi] 11 i]J». |Mtml t'W’tUHlf, 

Fig. 879 B+ - *2/6 

Xu. SiSfl Bov.'] Enr 1 111- hi’ml, Wi 
iiisiilalrtl stand, l'ig + 

Hfclu * i, » # i. SO - 

Xu. a J\™ highly i]]7ili]alr/tl 

Jut sialic (Jfet- 
irrcity or liiifh’frt- 
qiitncy ccfmite r f lO:- 

hi mirk- -iiiiiahlr o* drive sialic 

marhiiH-- vary Jo -ml rj© in► /0. iudmlfnfi 
rliuttlAt. 


ELECTRO-MAGNETIC VOLT AND AMPEREMETERS, 



Xo-_ 3&S r So. 9fn. 

Iii cDnwquvncc of the adilhioi) uL .1 pututciitK cham.tn.-r, thme tnrtro- 
tin-nu 0Lfi. h practicality dqiid Iwat. 























86 SC BALL AND SON, _ 

lliiUlWter 4 Lcis. : diameter dE the base j ini. 

Pqq of volt w nututer nnEinunB cuntnt .. El 10 0 

„ ,1 ,., alternating „ -« .♦ ISO 

No. Volunuters art: supplied reading Up lO] F 5, 20 h 30, 100 of 130 volts. 

No, rjDfh AitipfremcteR, F*j». fjbo , f „ i b 5, io, 2o n 40 ot 50 inipn. 



DEAD BEAT VOLT AND AMPEREMETERS, 

for Continuous Current* 

iMttVis'ti Com. on D'Ansonval Tvpe .1 
No. D 70 . Voltmeters. J-'ip. 070 — 

Reading up to 5 30 50 1 cm wu 230 volts. 

Diifucter, j ms. 4®/- 46/- 4£,'- 50/- 50 ■'■ — 

6 im, 56/- 86/- 56/- 57/- St/- 60/- 63.'- 

Xr>. 980. Amperemeters 

Reading tip fo 1 5 tra 20 50 too ampt'icv 

Diameter 3 ita. 45 /- 46/- 45/- +3/- 50/- — 

*1 ins. $6/- sa/- fit/- 56/- fia/- 58/- 


RKEOSTATS* 

With Sliding Coniaei, wound on Slate Core*. 



H ■ ■ " ■ 1 t. % I.TIrUtn' I 



S», 9 s : to 9 ^. 
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-f tutd 75, New Cavendish Stred, Leadtm t IV. 



Length 

3 i 

?\ 

tfh 

lif incljcs. 

No. t)&2. 

Resistance .. 

Q -3 

0'4 

05 

—- ohms. 


Current 

12 

I? 

20 

- ampdrn^ 


Price 

10/- 

33 /- 

24 /- 


No, (384, 

Resistance .. 

4 

5 

5 

7 r>hniSr 


Current 

i 

4 

6 

i} ampins. 


Price 

IQ/- 

18/- 

20/- 

267 - 

No. ySlj. 

Resistance 

20 

60 

So 

lOO ohms, 


Current 

1 

1 

1 

I El[ll|KnCfi 


Price 

16 /- 

lfl/- 

20/- 

25 /- 

No. Q&S. 

Resistance .. 

250 

500 

1000 ohms. 


Current 

0 J t 

0‘2 

o j i nrrifsiras. 


Price 

30 /- 

vrt- 

30 /- 



ti mounted on poll-died howd, with tcrrrunak tin- pricy an increased 

[ >y 

Ntme of these rheostats cn it he connected directly with the current 
from the main, hut many of them can lie used with too to 250 volt cur¬ 
rents if an incandescent lamp or a motor is connected in senes with the 

rliMiStiU- 

Wl- have |1J('3U. L I.1 ilic miiximnm nil miter r»l amrierr- 1 1 it which (IK tlrcoH,)!--! IW*' 
idiUiMti, [hi .i- fp^iirm nit npguQxiniMily eoriHi anlv it ili« rhuostits me not 
switched fin for longer than atraut filLeen m i nu 1 es nl .1 time. 


RESISTANCES FOR CHARGING ACCUMULATORS FROM THE MAIMS, 



No. ini.l. Kn-isinnte Lomp-ltolddr, will) ter¬ 
minals for conned ion with 
accumulators. Pip. 995 

This [junp-ltfililvr i* inserted, intis an 

rrJlcL,i,ry FllLlSu-ii 111rflp-hotder, iiiLil ii 

jiiituble (nr ijmip* up to Go-eandlc- 
pnwer, Tlic poles are ascertained by 
mean" of pfllt-Winj paper. 

No. <h)j. Board with 4 lainp-l bottlers, switch, 
fuse, and terminals in connect 
with iiccu mu latnro .. ., 

L’iiifi board is imi table lor currents up 
to % ampere* on a arm-volt supply. 


£0 6 0 


I 5 0 


So. V05 


No. p i'j. Book will l jKilcNlindiiig paper .. 0 3 6 


Hie nngJitiYi.’ imfo makes n fed stain un the moist ■-.hht 


For Rheostats tor Galvanisation, etc.. *ee also N^y, -pi'i-^S ant] 
rSjo. 

For Rheostats for Spark Celts, see also Nos. 2h ji 
For Rheoslals for Cautery, etc., stcc nl-m N,,-. ^.im .. 
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sm wrminoswis [pr&irrtw 

rnm *■■'«. UGMrTNEJW 1 t-ltirtUV. tuKuic, 

1 I LtHPfl. t^Ttm Ir.J 







SC!tALL AND SON, 


■HvS 


ACCUMULATORS, 

(See also pages ^7-] 




Ji*, 


No, 


So. toiu. 4-Volt Accumulaior iui surgical lamps only, capacity 
i.l ampere! hours, in leather esse 

Ske 4A X2^ x6[ in,, weight strain j |bs, 

No. inis. 8-Volt Accumulator, tor surgical lamps only,capacity 
15 umpire hour*, in polished mahogany case, 
including rheostat, Fit;-qils 

Size 4{xSl x6 io., weight rj lb*. 

No, loij,. 4- Vo(t Accumulalot, f^r cautery burners, capacity 41 
ampere hours, in polished walnut ease, including 

rheostat 

Size 7A <7 >:()A ml., weight 24 lbs, 

■so, lotH. it.Voll Accumulator, ior cautery or .surgical into]is. 

capacity ampere hours, in polls lied walnut ease. 
Including rheostat. Fig, Mi 

Size 7J > is ■ 7 in,, weight 45 lbs. 

No, toao, 1 a-Volt Accumulator, for surgical motors, spark coils, 
, autL-ry, or surgical la.ru]re. Capacity 45 ampere 
Iinurs, in polished walnut case, including rheostat .. 
Size jlyiSlXf>t in,, weight b kh& r 
No. 11124. 1 Volt Aci-nmujilor, iti teak car, cajwicitv 50 milpine 

hours, without rheostat 

Qlher sizes or single colls ran tm supplied to order. 


EL 8 0 


8 0 0 


3 10 0 


fi IS 0 


7 12 0 


6 0 0 
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7 3 iin.f Xcu 1 f \nvriilixh Street Loftdmt^ II'. 



*■> 


BICHROMATE BATTERIES FOR GALVANIC 
CAUTERY & FOR WORKING SPARK COILS. 


(See art so pagte 2.^24 J 

Thr Haitifrif± nmUttl * may Ji.'-a be weJ /ay It^hiwj Surgrctrl Aawr/Uf dltrl Jwitring 

Stttpicul Matara. 

l^iLLfirltf Vi\ih LWu CcILr. Fhariitp fur aye -O]ii^h. lLii 1111 . IvjLIi J v.ljLUI ■c.lILIcly £ !■■ 
All other wlicrc ^-iilvmiac; wwlcry rtlay Ik? flpptiiaj. Joile 1 cdl;* ;uc required 

Battcfits willi siik frr mare cells arc supplied* partly tw enable Uac C|jer*tor Id 
4I1 Pialjle- liuz cftuluwy d! tiiG cdk hy cqnnoeiing lliem uu (malld* and partly in* 
iji.ilLsng thn batteries u-sl'(uI fur l.imp and far sjHiirk coila 




SIMPLE BATTERIES, 

If; Dan Case, for Hospitals, Ac, 

Each cell gives a current oi ever 30 irnpores. 
‘No, 1035. 4 culls 
•No- 1037, 8 „ rl 

•No, 103^. 12 


£A 0 0 

S ID 0 
9 0 0 




i 



Tlie battery No, 1039 may be used lor spark coils, provided that it is 
supplied wj|h larger glass vessels, measuring 4 I x 7 k 9 ins, each. PrifC of No. 
1030 With larger colls ,. ., , . -, £11 0 0 

The prices irichide connecting cords. Uhen.tial lor any of the above 
batteries, extra 13 ' 
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'■“T WMWt* “tirCkT. SUttQICAE, 

r ^ M«BTTBIMttl| JUKI'S. mntti f| ._ 


























lVi]]v cif . .h LLELhriifik.il li-rt 11 mcaEi i s 

Dear Sir, 

Please send as si new -inos for the 

cautery Littery ;10' } I bought •_ vs years ago* 

It is a first-rate battery. and never has had 
ll a day's illness 1 most electrical 

plant. 

Yours faithfully, 

John i:* Murray. 

it 11 esea, Colony* 


SC HALL AND SOX. 


Nm. Hi |Hi, 


SCHALLS PORTABLE 
CAUTERY BATTERY, 

\n Onk Case, with rlico&ial 

and cords. 

*Xq. 1040. ■ ceils. 7 k ^4 k I $ 
iius. Weight, 24 lbs., " 

Fig. 1040 ,. £5 15 ft 

*> 0 . 1042 . 6 cells 8 5 0 
The). 6-cell battery is- |tfd- 
vidbd wills a mmnt collector 
in addition to the above- 
mentioned accessories. 

NiArt nra itQsv .lLihil $mii Ii.li- 

tories No. BTid No. r-TM- an 
use in Grrmt Britain _m4 tLii- 
Coloftitt. cCll- bc4l proof ol Llacir 
practical toiaihuation .nul reli 
abtc worltLiic- These battle* 
r»n be u*ed equally w^U for 
caulery ;U3 eI for light, ami Lh*v 
m.-iy he imed to a 1 muled L h stenr 
for elect roIy-Hia, far Removing 
li.Lifh, dc&tmyj|feg n-Tvj. cIGl 

The 4iL 1 i,l is cmt.kLELcdin 
dlmnite \ l-hsuLh, |iriv*od out ol One 
piece Tim ebomlc cell cun he 
ITlOVed |l]> :lei 4 dOWJl by iFwaiui nil 
-l bnikllu on ibe amsLdc ol 4k- 

b:%lti:ry r tmd l.ul lw s'ltl-iI ; +i. _lliv 

elevation. A .1 cell bnltcrvlscq^ 

it I ' l-Ll tlLlCSLL I -111 I LH-1 L|UMILlLl'.hi: 4 m iL 

1't.T Lhirty mi nines, nnl 

rfetiiLLFifl [nr its eILLlli^ WLI .l 

gutlM n( acid BnUiliou 
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and j? 5 , New C(ntfndish Strecl* l.twtftMt, II". 


qt 

One pair o| Curd* iur raillery .. , . -.Liach 5!) 

ijj.irc Zinc.-: Luc tn^Uirib NttS. lii^uanil 104 . 1 , tiOtKbsUrtg of 10 parti! 

oE zinc anti 1 parioL mercury, wci l; I l l [lb. l j o*s. .. .... 3 /- 

One pair d Carbons ... ,, .. .. „ 7/- 

tlenite vessti (or 4 -rcH lutim 1 - .... 31/- 

[>tlto <■ lillo Chdili do. .. . .. 26/- 

Arijl, PQiily mixod, I ■ nr chnryinu ills basturius No*. 1033 - 11942 , per p;aJI. 3 B 


Accumulator* Cor cautery and spark coils will bo Jouitd on past 75. 
For RhetistaU and TnnisEormers [or utiliilns the cur rents Irani dynamo* 
[or cautery and spark colls, see Nos. 2D3Q-205Q. and 2672-287S. 






We IkbViF f- 1 j : -11 1 j I LtLiltcritii Nos. ]>:>4 lp ^lI 111 Ihj-j >. .l nM.'U-M ail.&iiv ■> t LdiJ-.S, to r— 
The W\iz OSlM, riW C-rCh.vn AjjGiLL* fair On? Cofamc?\ Lu kbit (mt'CfiHiiciLl* ui 

litdiiw Nitul. Kutf fftc. 

St, E^rilhG9LPLii0n >B 3 d Chmui£ < i-..-s-. Guy’s, St, Pctertt St Th&uw's. Gh sal 
Northern., Lnidcm, St- ary's. WcAUqlEblQF H^pU^ t Lock Hospital ; 

Hospital far Blksh^ uf tilt- FIlmtL ljicI P.inLlysis, Garni tit H«uspitnJ ( Victoria 
Hospit.il far Cliildrtn. CffTitfal LailfltPU OplLtlHnJmlc Hospital. Ruy.il Hospital [nr 
Dih^hcs Qt The Cliest, ck. 


Il-nyii-l JnlarnUrte*. HfibEfll. Wind***, KdinbifcFgla ; WyAU'rn L 11 I 1111 .- 

■fi ty w GLugoW ; Queecft -Hospital. HlrniiiugtGLtil t BriitflJ Eye Ilajprtid: Kecil 
Cr?GUty Uphill iLnlit I JuspRiJ, M:tirLglcm* 3 IilfpFniMfcty, \YoK C i p IZy^ _iftiJ 

Rur Hwpilai. Liverpool ■ Eyv aiad |y*r Inflnturt&s. Sqcth^nptocL ^mJ JfeLh - K.u 
rind TLim.kt HwpjLjj llannilighain ; Occttral hiAnmfiflft, Ldc* 3 i rind Sheffield: 
Quidren's Uo-pigiiJ, PcudEabury l E^p IiiMuEuiirus, H.Ljieltfriirr ; Throat and Ear 
Hospital, Nottingham; Eye Hospital, Shrewsbury ;, South Devon Hospital. 
PtymfluitJi; ChlWrcn'p liospitat, Slidfidd i l£ye P-Tw-^iC, l 3, Oxford t Hospital far 
kick Children. NevDcafiLlES1 Grimsby .lilcE District Hospital : SaiiittorumL. Wcy- 
rncmth E WpEuefttiLiniuan ;uad Staffordshire Infirmary 1 Martclralrr ai id SsiJf&fd 
HrepUal : Ityyal Goulty lImpitiO., Guildford; kipcm Hospital, S3 nil A i 

Uedleal Callage, Lahore, etc. Ami 

To over 9*10 Medic*! Men, 
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*)! SCHALL A\'D SOX, 





INSTRUMENTS FOR GALVANIC CAUTERY. 

The " Universii] " Handles can lie elkhL for burner* snaiH. 

Tlie '* Simple ” Handles can Im used for 1.1 iti burners only. 



\o i loo. 

No. i ioo. Universal Handle*, by Dr. Schech, Fi^. iioq 



Jin, t !Ql, 


No. noi, Simple Handle, by l>r. Schccli. l r i^. not . 

Nt> h 1102 - s*l Of Simple Handle anil j different burners, in ca.se 


£17 0 


0 11 0 
1 4 0 




No. 1103. Set (jl till Versa! Handle, si* 
different burners hn> ligature tubes, 
■in (I one pcuralflim bur tier, platinum wire 
for one loop, and Steel wire for Lwelve 
loops .. ,. £3 10 0 


No. 1 Iu.|. Seller It 'n U11 Evened Handle 

and Simple Handle.', with len platinum 
burners, two ligntitre tubes. two ]Jonce- 
lain lerncn, : - 

caia, Fig, 



No, in?. 

Universal Handle, 
by Hr. Kultner. 

Fiy. II i3 £1 1$ 0 
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Xn, r ? t-jr Cautery Handle, Fip- 1114, suitable for burners rcquir- 
inp up to am fibres (for gyiuccatagEcal operations] 
Point hi r kniie-f]iftpedpliUmuit> bumm Tor llii- handle 
(see illustration} .. .. each 

Porcelain burner (see ilhistrniionl . P , „ 

One pair of extra stunt cables (or handle S'o. 1114 


II 14 0 

t 4 0 
t G 0 
0 tS 9 




SO. 1116. 

No, j i ib. Hoodie tnr eye operations, edth five human, in case. 

by Ftp!, StUlCT'Kitdfin. Pip, iji6 , „ fl tO 0 


Nu. i nit, .— -{ 171^ 


No, iuS. Hindli: foe itniitl kmcrt, Fiji. mfl .. 0 IS 0 




Sliajie ami desaipliuii of the ordinary curv es ut hut tiers and Ligature 
tubes. Tim length is 4, fj, or S inches, as desired. Other curves or btimun 
can bo made to ardor. 


tu cirdCrtHBi |ileuse suite ilie de-sued length in iiclirs, and ior (III curve ijmti 
the capital Itittiir printed hi- lLli; siik, .n-.iL the term of Ik* plaiuutu. with ilsaccom 
puyiug .uthniTn in Xns. |pi' • rt jc. 
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SCHAI.L J A7> SOW 
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11 tg II1J LIJJ 13 4J 3 Ifti IJ H 11 ,|J E E J. J n. Ilj? L1 50 |lg{ lljl 


Shiqjo and minil>L-rS of tin* bnnierS : Kss. u.20 —11 54 platinum, lay?— 
1151 I'nirtvlaiti. 

Price's o i the burner*:. Nos. 1120---1:137, f iejo— 1152, 7b \ 

ligature tubes. 3/fi. 

The burners l i zo— 11 jj require 1 ; to ■ -4 am pines and 4 to 10 toLis 
Thr oy'tJLriti c:u- burners require poly S to ]a &mp6w*- 

Ptnliiium wirti lt>!'nnpliirj^r liKijT, tiicn. thklt,46CU11. litrii; . . €0 II 0 

Steel wire, O'3 or 0'4 millimetre thick, for sne loops . + .. 0 t 0 

Cases (or cautery instruments ,, . * *. 0 4 fl 



Mo. 3174. 


No. 1174 . Micro hot iiir burner for derma toloeica! purposes, 

uith two ^vernoKles of different wbk, Fig. 1174 2 0 0 



Mil. * E7-^- 


N.'. tiy.H. I)r. ,V- WytU'V “ PotiEKi'ri-LT," Fig. 117 S. wtlh lui-g. 1 ' 

ilnniliEc belli jots for htme £3 0 0 

Tin- CL)>|>:i.r;iEEiS WAS ivnVUj lny n> to Uw design nf t>r, Wylie, tu treat I lie 
Eustachian tulu; with Imt air. h i-. 10 he (unmrlel with iirantery aivumu- 
Uhij. nr 1 r;t 11 - 1 1 pt 1 1 n-i\. i»r ]wlsi r 1 >-Tjl r, id Eh< phtinum r-jur.il i m nun: I - 1 .he ; 

iL 1 - attached to .1 Km iUli’I lian cat twin . anil ail is |iiiiil|is:i I in I it incarui u( 
n double lidlnWH. 
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“I trrlfJ 1 75 . .Vne CuvtHsiisfl Sirwt, London , 11 ' 


’>5 


BATTERIES FDR ELECTRIC LIGHT. 

(Stf nho ij-’H.) 

Ml order in multi; (lie lamps wliit Ji ur dpimriljnl mi die fwlluu.'iiiK |uim-s 
inaimli'tfcnl. tmltiTirs id 4 to lu v«ilrr< Jisivr tn he used, nr else llie eiirreiit 
frmn tin; mum ]«is En hi- mluccd hy mtnib n| » resistant 1 *' nr » transEtumii-r. 
• \l>nin i lies*- hitter instfumpnis. w Xu.-. 

Tin 1 tnck-t MiiuWis luiUtrie no- Aecnmnl titers (xiyi- ij ,iml Xhk 

iimo—h ir Bichromate Batteries (see Xo-. injj nr Elry Leci.inchn 

BalEerLes Niks, iiS-i t rSM lir]mv. ■ 

Lee lam he Dry Bail cries for ■ii'cii-n tip'll t, 

Nh. iiH i, B-i-tt i. l>' in leather Iivhn h mny lm histrin-'S In ;■ 


pnal 1 hj lton, J r iy. iNfii 


A 




£0 9 0 

SUt 2 111, U'iile >: 5 J. III. Imif; - 

\ in. high, weight 22 0*. 

"J tn; lialtery i;imtains J dry nils, 
giving ,| -_“5 Vi ill. It can lie usttl for 
lii'iid In ■ 11 1 is, LirethnnSL-oiM-HH cy*tosS‘nl 

a in I all ullier ilium inuring inHlrmiiriit* 
■vliiril are lit led with | volt tnrt.il 1 i 1 ;l- 
iiitiil lamps. rhiiutst, Nn. mjj, 
hIihuiIiI he tiw-il In prevent the over¬ 
heating nf 1 liese tlelreain lniii|s 


No. j ter 


Leelanche Dry Butteries with r|nn^i.'ii ntnl cord-, in n:tk case. 

I 3 ;u' il y iri 

Vim |>. 11111 j,i li iiir 1 j W-izIlL 

; Hi'. >. 


Nn. 118.5. fin'llsM x 5 1 x *1 inches u 
„ UlSG. 6 ,, (1 x oI x S* .. 14 


5 

15 


fi 


El 10 

2 1 



New ivtu h’r tlie lKitleries 

No, 1185 .. Ituii 0 3 0 

ll.% . 0 2 6 

Xu. 11%. l imilLVtiits l nnts. 1 'ig. I 
for il luminal mg insArmnents, 4 l feet 
Liiiir ., .■ £0 5 9 

1 1 Nii.r Similar font. fiA feet long 

£0 6 6 


No I I£ 6 . 
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IHiHKi 111 Dll 'M He -** 

mjiij Jtt SayiCiflid n.v.s “ ” 1 















SCBALl. AXD sox. 





No- iltlii. 


Xu. rH j 5. Special KIltfCistiK l*.r wry muall lamps h'ifr mji- 

Otrt; fin I to be ftxvil ini hi 
the terminal or battery nr 
(nnsfomHir, ;iml:» mnrust¬ 
ing c.on] U ,itt;Li |Mil ti» tlu- 
other mil + „ ,, £0 3 6 



INSTRUMENTS FOR ELECTRIC LIGHT. 

WliiTC no spmal |irin- is mmtinnbrl Inresta ^sirclitmis, it is . ► 0 2 6 

One ipnrt Inm/i 0 intituled in (he pries:- quaint for fire inxlrnnieflts- 



So. uoo. Laryngoscope*by Dr. Sermon, wiLti case, Fig. 1 2«ci r . 1 16 0 

This In.nuuiiicnt l.u) .iL'vii be vutj r ,L-dVaJnLagw™siy asttl in denLil operations- 
FurLltur. the mirr^T cm be rcntuectl, .nnl Line Limp. ivfuc]i Ii.-l-h h. very thin lunrilc. 
Clin lie LrtLTnl. (nr llic ilL.nmELiMioti of other ckvkbn ol the bmiv. 



m-H i 



N*t i 


No. TJ03. PJjsjyngosp*i» K for cxamiitfitg tlf 

litn'nx ju mL pharynx, with eohl " 

melal Jib Inni| j», Fifj. I 2 U-J 44 0 0 

This instrument ifiws nu excellent view u| tfu- linynx ami the iwslnw 
]k;irt "f Liu: hum 1 . It is |uox'iik'il, with a trle-cope 'liLLiinr t" those usi'il in 
cysi'JHTDjiLs^ velwli hnui bn 1 in lie I iLoxvnwnT’U examine tin? larynx, or 
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7J (iurf 7> iVnc Caoettdish Sfrcct, Lmion t IV. 07 

ii]riViirti*. in cJuiiidnc Lk- | m-Turku |wrti nf tilt ihnsHi • ; tht in-rlol cover can 

u:isily l if -tf I'lliscd. 

Special cx'iwrieiictr i* not rcijnirnl u» u-c 11 it- instrument. 


No. 120 * 3 , Tongue Dtprossor. hy 
Schnll, with rase and one spare lamp. 
Fig, lino, Tl ran also lm used for 
making lho antrum IriinspnrcuC. 

£1 IB 0 

The ebonite spatula can be removed 
to be cleaned. 


No, tao^. Hand Lamp, Fug. 1207 . 

£2 e Q 

This lamp «jj In? used .a a hand 
lamp, or .is a tongue c|cjires*rjr, or, with 
,1 huLL J x-eye leas, h it making Hie nntrum 
butspiqat. 



No. ij-jj. No. :joCi. 



No, 1208 , Sduill's Otoscope, tiLted with 
incandescent lamp, ewe, spare lamp, 
and three ear funnels in caw?. Fit;. jzqS 

E2 16 0 


This ,.p| i_Lr. 1 t us gives li brilliant 1 1 "III. and 
allow* tree movement for the operating 
instrument 



No. i3to. 


No, 1310 , Incandescent Lamp, lor vaginal speculum, with one 

spare lamp. Fig; izio ,. ♦ , .* £13 0 

The liLliip Tan lie c]Alli[;Cd to any sjmculum. 


■ 
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.. , li i^AVifri EWHClllHHaift Tsreuni 
U Jn| r h.Fl I ICiH I THK.KA 



















sen ML AND SON, 


■JS 


FOREHEAD LAMPS. 

Fru: lln? rKiiriiinjitiiHi m ni'mtli, pharynx, kirviix, mw. tar. uve f rvctuni t 
vagina, :ira>-l urethra. 



N*i uij. 



N"n. tJij. 


Nii. 12TS. FnnlifJtt! Lniti]!, with mnr.ivr! mirinriiiu] lam]i, willi 

ca« anti sport lamp, Fig, 1312 E 2 H 

„ i2r.]i Dr. Khsitw** Hind Laiii|i p Fig, uij, with perforated 
mirmr, ?*. chai iIk eye looks parallel with 
riu - ray »( light. Till' is cf advantage for fiamitt 1 
parties tike tk ear mule urethra ,. .. £ + 



No, i-: 14 . Fowticatl 
Unip h wiiti ‘'(eel 
I m mi. spare lump 
anil ease, i'lg. 


0 


0 











7t rrmf Se .s.'rerf, l.»ndu)l, II'. 


-j.| 



?f|J, IJUrf. 

N". lii.pi. Similar I .Jimp, mill a liand, which .-an In: msdLy n- 
ne-ivwl. % t*L|d 


£1 14 0 




Hit 1 -.in11^ \oh. i 7i | :mil uij i art- i -‘iiiLi it^sl mnrt firvi|Ui;iitly than -ill Mil- 
other |i,aci-rn^ L r ihi n lo^Llhor. 

li lIM- r-rns i±t lui-Eh^I hiiclc :lh im .is 11 v, ill -n. Mu illuniiiiJiLnl .iu-.l i-- lur^e-. ,nnl 
rJrilia^'cl : ii n ix divnvri *\M Hi-- dkimrUT gri* MnaliW, b*il Hit 1 IprJjE w mem? 
caaiLwiTYSEw] pi 1 14] inlciL^ 1 . A | ■.-har.i I k-l Lhvini n- liy:hi rnti I>l- lAtl.iiiLMl with I In- Irvin ]■ 
if fk'rirod. Tha Hgltt h bright ami nm- 

Tlie hciirl ,:lii |tc jmividHl Pir.w wi-ifo hull- -with metal nkisni-nK, 

i cunly Hip li^hl k .is ijittiLSe- :lsi eIi.h £rl rtIjJ <.irlvw lj Liptic-iie 

l-ir|||hi Cll i VOltS, 

I In- .“mlmillIII cliTM- luw viatliiHC I-Iisfcji- Hi lli.r liiDtCt^TIO with Jrwvr i l-LU 
> -ni Lh- um^| 4 ■ acciiivtulutGr or j r. ocL-lill tic iliy i l-LLm .ire sunk leiiL. Thi iKiUrriH 

.IN- | hr re fun dlpn|vr .lil. I lighter, I hey Cith ^<11 Zn- -;ia-r| B rE ..II El hi\J Inn 

Nn 11 -H 11 Ijy ilit r^HTnili>r, iimJ nH-nw him a in.Tdom of iftnvL-fcnent Dtinnl an - l it 
ins tabic, wliirii !■- :■ little Hun? «miU LisuL In mi n irttvhffiil ]&mp lo n 

^t.'ilioilisry l-i.i I Li-ry «t ^iHhlMfcirrl 






mih huH's-saye. for 
iiir^iraJ optr;blMons h 
with C4iM- jO«I sjinri' 


i 


Tin: (tiaun-tH-r of I lie illmihmiLctl area ami 
Hit ititcwity of Elm ijglu c.a n be regulated 
by dicrinp ttic dkliint* of lamp aiKl lens. 


No, iaib. The sune Instrument 

1-^. jiifi 



.. £1 10 0 



N«- i.in 


%'n IJ in 
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UK) 


SC ft ALL AND SON. 



No. 1 ^ 17 . 


Xij. i’i- r 1 'inflii'inl Fig.. T217, wi,tli lamp to II”- 

I he currant from I ha main, ami rcfl«tnr, in case £2 10 0 

This kind of forehead lump is convenient to illuminate « larger iuta 
fur operations l*i.. !mr jr i-- m»t ■’iiir.iliJi' fur narrmv duruiclM or cavitii"), .r> 
tlmre is no Unu to 1 iHH'unErnie the! light. 


No. t _ r 2o, Lamp fi >1 iruns* 
1 Humiliation of larynx, 
rinse. temple, ear, etc., 
with indlfr-robber hm- 
im>j and water •'Doling 
arrangement, h'rg. 1220. 

£2 2 0 



No, I s in. 



No. 1221. ni;d|)liijr:irhi:ojh'. I’if;. UJt. foi milking Hu 1 v:u in-us 
caviiio of t Jid li«d trjii^iKireni. The tamp can In- 
inlrtKltucer] cither tJirough the mmuli, or through 
the nose, unit in Hn- hitler ease it can im brought 
quite close to I In, 1 thinnest utal! of the am rum oi 
Highmore. Thu fundus. of tIw eye can he made 


(C) Jeff Behary 2019 


108 




















71 and 75 . .Vno Cavendish Sired, London, IF. itil 

vMWc Mmi, ;uid jins, lumen hthlii's. ami mjiijo tu- 

inimrs will sJuw as ilni'h sh&dmvs wn tlu« puj-ril. 

The greater part itf the iiMriiiiicnl is unvt’rol wtllt 
nn iinliii-rulilHT lube, which cun In* IhmUhI fen- st«ril 

bnhnii . ■ + 4 - £[ 10 0 

Spre Lamps, of 4 volts, each + , *. 0 4 0 



Sit. IJ22. Dr, liinlwn's t p^l^I r« •-! liii | ^1 h:iEL f*- 1 *c>| >l‘. Fijj. iJJ^. ftir 

maki]l£ tin; stomach trim-priiit , . £2 3 0 

Syiaff Lam])*. 6 tn fi volts, writ .. 0 2 9 


f Jjai 



J 


ijijl 


Nth. 1223- Utajiin iuIn-, Fijfj-1223, U *r i^iiaiiinnikiii during 
iibiloniiiinL LhftofLiiioiis- iamL tor milking the rectum 
nrnl pup^UTtisr pari M I hr vagina tran&]Mireiit 


7 fl 


BRUENINCS INSTRUMENTS 

fm* dtreel Laryn^o- Trachco-Bronchoscopy and CEsophstgro-scopy* 

A full di^rijUnm of this iu'W rm'Eliml ami Lis zidvjmlzijji-, by M. II. Tilley, 
"I Imversily Cullc^t- l-InspsULl, sfcppunrut! ill the /.turret uf Stiv. 71 1 1 _ UjOfl : 

I Mm 1 lixxtillfniLiim of iHl i l_:iryriX Trin liL’sa, : 111 ■ I hy HmemiifiS' 

IndEmmi i nl, H 

Tin App&riiliis crinsihbi of : 11 ■ The Hhtmtmrh^ itfximmnTK fa) I'tfnniiZ 
hrf}mhft.wQ$t£ iuhes. ( 3 ) 5 mm f^nsps, dic. n fur Op&ttting ikmtsgh fhts* iitbt* 

Ndi, l „ h J 5 _ {'nmpIctiL- -nl Lit ins-tTuments. ns ileAfrila -1 hrhcrtv 115 0 0 

Thi-sei arranged in ft winhIl-ii c-isc p covered with cftlaiai ami lined 
with saifclutli, which ran W warned. ami indmN-n stand 
with four kittle inarkfd 11 Adfenallni-," - 11 Caenme 
10 %/" 11 Cutmm 2 Q%; mid P&mflin " .. *. i 9 & 
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m '^i"iTl¥lt bWEI mQMPS tw tarn'. 

1 tfTOftBmn UQhrThElU? 










U'K2 


sett ALL AND SON, 




X<7- tt &>. 

This iin*r anildnH; 

The illuiiiitiulijiK ilKilnltlicjit. will] win-* :livI emu spare Tiling . , 
^ iJniiNc Uilws iff n, 7 . S. id mul 11 1111 ir. iliamcIiT 
t innur tube [ur KHijilwjjiisMjiiy, u> nun. iliainettr ., 

J S| ILL'iLlI blltlKtC* RK eiimillEil* . . n . , „ . 

1 ostensible f*srL’r-| -s f^nr furvign Inn In -, with j, intiTclKHIJii-ullli' 

blade* of various «»* fur lirwu hoscapy 

[ thtto„ vvilJi iwn hlfltles fur 1 1 »ttn^>»H 4 ' 4 :ipy .* 

r -wiliva pump. villi tluw india-nthhrr tulus «f different si m 

2 iiunll liflok^. Fur foreign tiiHticn .. 

I dnivn CD^an-wnnl carriers , K ,, + , 


E4 4 0 

5 0 0 

0 10 6 
011 0 

I 16 0 

I 1 6 

0 0 
0 2 6 
0 6 0 



No, 1335. 


{Esophagus TllLos, with nNuliiriiif :- 
Dhusi. 9 mm., length 30 tun . ♦ .. 

£0 

It 

6 

<*) 

-■ 9 “ 

■1 

50 n 

O 

14 

9 

M 

41 ( T ■ PP 

■ 4 

30 m 

0 

14 

n 

M 

-1 11 pp 

Pp 

5 rt it 

0 

17 

u 


!■_!■ ip 

4 b 

30 M 

0 

17 

0 

(f) 

p. r 3 „ 

PI 

5° ip ■ ■ ■ ■ 

0 

19 

0 
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71 Mist 75 , Afci« Cmwtdisfl Ltnidvji, If'. 


H>3 



i-hh:Ii ., 1 . ., .. ,. £t 0 C 

N", 1 -M 7 . -Siliv;i I’tmip. villi tIpw tntji--. 25 . , 55 . rm>! 50 cun 

1-01142 .. ,, ., ,, , * 0i3 0 


Ni», pa.iK 

N'n. 123K, EKlunidNi! Fon%|ii hr fonigii EnotlL's, 

uitli 7 intorcliajigunhle Marlin. 

5 for iulutls n,wl 2 fur children .. 3 0 0 

Nh. 1239. Cocaimi Spmy ., .. 0 6 0 



URETHROSCOPES. RECTOSCGPES. ETC. 



N11 [Jl'.i. Ni-w Fenwick Loiter PinelrclrOseOjn*. Fii;- i-i.-p. with 

on’fl nml 2 H|jrin< lrns]|^ .. £2 It 0 


J 
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"" ’-TU fWITtHpOABJl# tar Cun*., 
























SCHALL AND SON, 


l£M 


Xu. !_ r .|<ii Inflating Arrangement lor above .. £0 9 0 

Xu. lipinr. Magnifying Lenses .. . 0 19 0 

HxiTii span; Lanifis, uadi .. .. 0 4 0 

This is a it isiremal instrument, httUluse it can lie used qually well fur I lie 
ill n ruination of tin 1 urethra. I he rectum, arnl lw, arid it ctlii also In: u*i .1 fur tin- 
tlirrrt examination uf the ceiophapts ; Uruetiing' mntlmd). 


Tlie mL'LcU JiJ.iiiicjiL lamps gi'vn brilliant ti^Jd. which is concent raici I by uteiins, 
of a hntlVcyc kn» (in n concave nuirnf, There is great freedom fur the niiinipula- 
tiun eiC the operating instrunieiiEs, cotton bolder*, cautery Uumi-i s. ktJce|jH. etc. 

Xu. u.|j. Straight (Trthrol TilIh--, diameter Xu. cS. :n. jj. a.j. 

or CliarriSre r , ,, tacli 0 0 6 

Xo. 124.’. £ Hived Tutus, fur cXnmilling the cohcnlii* --rminalis 

{'■lie of tlluSr tube* is shown eii the illustrati 'hi i, 
diameter Xu. 24.26 of 2.S t'li.inicre ... each 0 14 

Xo. 1245, Handle, with fnitcps {of I he urethra ,, ., 0 16 

Xo. 1146. Cotton Wool Carriers, with screw thread .. Of 

No. 1247. „ „ with fnrcu|M .. .. 01 

Xo. i:.p>. Wooden Case for the sndrument, a set of tain's, etc,, 

from ., .. ,. .. 14 to f. 1 0 

l'!i , i:tal Till hs fitting this i nstru ment vnil In- fun m him ter Nik i 277 p ru I 1356, 


6 

6 

0 

fi 


^npIlBgltsTlllHS 
linr Tidies 


Xus, 

Xijs. i-'Sl-I2Si 




This also is a I'll Ever wit Instrument, which, with mitnlili; tube* attached, 
can lie used for tEie illnimngitiau of the ear, turn;, (rsqdiagjis. I lie hmnchinl 


tubes, rectum, vagina, nml Lirethm. 

The ilhisimtimi mi dm left show* llm inslrumcni sideways, with the 
prism in position fur ill 1 tin ion linn, Thu tllust ra lion on Hie light show* the 
prism *Wutig bark, ami a urethral IuIn- in tfilimi, in which n rollon holder or 
operating instrument rnny lie tnlrwInOnl. 











7i ‘tni 75 r Net,- Cavendish Stud. Lvttdoit. W, 

The 1 'rcthr.al Tubes, Nos, uGl tn 1^66 

The Rectal Tubes* Nos. ^77 and 

The Ear and Nose* Tubes. Nos, u$i and u'Hs .. 

The (Esophagus Tubes, No?, 1333 a to / and isjfi 

The Uronchnscope, No. tljo, and 

The instrument for examining the icmale bladder, 

Xo. 1252. Dt. ''a!-| i-r\ llimllis with ] urethra] inlm. >11 ease .. 
No. la^jn. Similji IiMrumDl, hut with b inelliral iul*> -nul i 
(ottcni holders, in case 

No. n^sd. Hr ,* astvr's Handle, with t tube for the car, one for 
tile mW‘ n ] for the rectum, i fur the vagina, j for 
f In l * urethra, nrtrl E for ct*u|i Ini fins, in cose 


N" 125.5. Dr,Valentine’s 
Uret hroscope, Pif-. 

I-5J, with small "cold " 
incaiitk-SL'eiiE lamps, 

which are intrculitcml l,fJ 

tliKuigh the urethral tube with magttifviiij' lens 


J"; n 


--S ra 

\M 

1 

I -j. 


£3 10 0 

4 16 0 

5 12 0 




So. IJJLA, 

N-i. 1255;!. Dr, Valentine’S UrcthrOSCOps, lens. . uivlhin] IuI h-h, 
khi'otnl No. i hj5 . cord, mul U *|33 fl* lamps. in rn-T 
The hamps rrrjnirc -t volts. Kxtra spare lamps ,, ► * 


4 14 0 

9 3 8 


i 

r 
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ft.TAm.TU WffJlxHMMim H* Cifrr» 
Ithii *iun I.IQHTTHCRH 
















into 


SCHAU. AND SOX 




So. lijri 

N-i, uyj. Dr. WosMdlo's Ureihroscope* with mi. 'pan- rump, 

ilonhfc Ik'JIhiw.. brnsli ;m.f cautery buriKT, in case 17 S C 
tUttitnUion and price of an Appatalm inUthe rhiH^rnfikr; of (iff tirdhru can 

Ljl- had i>n applicatinu. 



No, 

( 4 ^, ' 


Kg, tj6j. 

Ni ■_ 

ta(l(. 

NX 

14 ( 13 , 

No, 

ia% 

Nu. 

112(4. 

Nik 

1-65. 

S’ii. 



lajH, wish space h-.r f> stntijjlil amt En-nt tEih^ ,. 




Fig_ isfji 


Du. X-u_ 22 


a\ .« 

5 ■■ 

5 .. 

5 .< 


U 0 0 


0 5 0 
0 5 0 
05 0 
0 5 0 
0 5 0 
0 5 0 
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"1 flUii A'fii 1 CtnYudiah Sift ft, t^udw. M 


H fj 



Nit h Glas-. CylimU i, 

Willi lid. Ni 1m)<l till- 
sttrUiH-tl tirtthml 
tiling Fta ufxH BO 10 6 


N<h :j..lt 



X*l. 11J1. 


■ ■ v is ■ e i .mm j i L i bu 

ur 27 Cliamerc 


0 15 0 


Vf ' 


A 



Mas ISj]*, 

Xo. fiittwi HuEdirA for urdliKi .. .. .. O 1 3 

N(j. i^ 7 ^, Glass Hish. with metal c»ver, fur erd I im lioldvfs 0 6 0 



N?, i 



rt -“- 

- 3 


S' 

± d 

r = 


l 

-i 
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log 


SCHALL AND SON. 


Mo. 1277 , Reclil Tube, with crnuhtqtor. in three different sizes. 

Fig, T 277 ,, , f ,, ,, each £0 4 6 

No. 1278. Metal ring, to connect Hick Lubes with the urethra- 

Kop? .. .. , + each 0 3 0 

For Ellmnin-iting the ear iuul nnxe, (mmols nf different rliiimeter 
ran be screwed on to the instrument ■ 




No. Mo. uiJ. 

Mo, 12 S 1 . Ear Funnel, in three different sixes, Fig, iatft , 
No, life. Tube for examining [lie no^c, Fig. 


e.irji 0 2 6 

„ 0 3 fi 


-- J - 


, , 

y 



J 1 

rs 


c j- 


Nn. ijgfi 

No, Hi-/), Pr, Sirjws’ Heetoscnpe, t%, i^r/h 
Tlii- instrument can Iw in trod in ed into the flu.xurji Mg- 
ntmilea while the Emiifi i> I turning. -:i l It 1 1 ic— itirecfioii\iit 
untlrr curitml. The tube is proviilnl with a window fur 
inflation. 

A. Tnltii, diam, ;u mm.. length 30 cm., with lamp ami 

conductor, timl eir* Imp 

B. Tube, riljMih 20 mm., length 35 cm,, and c>jc lump 
[w). Double Uilojlfs for inflating the rtjctoscojx; 

(A). I'uttim-vfwl cutrieni, with .. 

(r). Brush .. .. ., 

(d). lewder spray 
(c), Cautery burner .. 

(/). Wooden case for reception nf a Complete set 
Spare L'liujk 

No. IJ.H 7 . Prof. Schreibcr’s Itc cense ope. t- he used with Cies|h-j-% 

Handle No. taji ♦, 

Nn. tiipjtr. Schreiber's Beclnscope, with i.'iLsper 1 - handle. in 
Wifllk'ti case, complete ,. ., . , 



£1 

2 

0 

0 

0 

0 

Q 

0 

0 


15 
0 
7 

10 

2 

a 

7 

16 
2 


I 10 
6 0 


0 

0 

6 

0 

9 

0 

9 

0 

0 

0 

0 
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71 iJiirf jj, .Vfw Cttwn4i'^ Street, ll'. iuq 


CYSTOSCOPES. 


{ ysmsicDpcs were made originally al the Mg^lion of Prof. Xhkl- l*y 
.1 Loiter, fht ViiiiiuL. Tins first instrument finished in iSHu. Incandescent 
I ^ui thiim wire had Vi in- hm.'hI at that time ns source nl light. urn I thi* inmk- 
ttic instruments complicated: they came Inir* practical use only alter shmH 
incandescent lamias were avnilnhlt! in iSfit The CptOHpp were introduced 
-n i ln-ar RriljHn l»v n* in 1887 , ami 3Ti. Hurt) Fenwick used (linn first, and 
lIcmerilMid them in lii;- work, t ttf i'fci/m Jtfrjr/mjn/rifpj 0/ fhe i>l,nfii L r and t fititra. 

Since this time wc mailt a speciality -if cystm* i*pi*s, ami generally have 
■iver a do/fii different tnorlels in stock: so that crnttomi fs have the advantage 
n| In-in*: aide tn compare- the merits iff the rarinu eoiMrireturns, ami ■-specially 
the difference between the various optical systems existing at present, More 
making a choice. 

Tin 1 optical part ha- made great jm^rw during the iwpnty-*re vi-ar- 
aaite the first practical cysliwiiHS were brought our. The*diagrams -how 
die alteration* :- 



1 lie optical system* Xim. II. to IV. give an L'l-hn-TlT image. I'lii* i- 1 
grt-ni convenience if call 1 Liter* are to lie introduced mtn the ui a tier-, or it hiiiiu- 
orn-ral ions, liko tlm- rcuiuv.ii I of cl polypus. 1 ■: 1111 1. • T i 11 Hill, Um enliirip-LMciiE of 
tin* tirihir nf ilif ureter. clc., fmve to bv 1 .irrifd Ktl . They give also a Uku-iltilh 
IlilCKK, Mi til. 11 mori: 'I' L.ilts bn 1 ■111^ ',’1-0 Mr. This greater bright m-~» 

l,een reached by using a larger number of ferns, to avoid the W-*. dm- . . . 

JtffitMon of light. 
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hWlli-ttfllUHJJSnr LIIre* 
Tnm ftUB l.rDHT 1 HKO i 



























































f I -i I 


« l LI If. AM* NfJ.V, 


Tlir with the upfiail sy^u-tns Sih, ItL ami IV. art* chiefly 

ii^i il by ^pmitlbn-. . 11n- ^mphr syntetiiH., Nn ? . I. .ici-1 13 . nn- mm* mllth hettcT 
thuci C13- ■ - h sit|>pHvd ^>]in- ycara elk 11 * npd will In L-namL c|i.iiC l- miIIm lmut I• <r 11n■ • 1 
ulTffi ijrts jU 111 Im-jiaL.kl- who want n «-1 ■»-c^«|-i■ fj*r rXEUuitmliun unly* 

15 r ■ send it* mutual m* n **r irp^pikih r Hirudin" it j tiny it rvd/W^t'i 
inslrumnth ■■ i itiffMni opftnti xyntmtx hr -r fn. Ary as* ytt /Amf /fii-y nm sir iin 
ififfiV&ia* hdfiir t 1 deciding j.-AwA h 

In com (.taring eLl- cijilical tij^onui m. euriiouft cvAlotrtci|K4. il i.-. r_*-LSMiiiiul lInu 
insil niOieni.t Hliriuld 1^ 00UI[|W4 n 1 with One rmOllict wfuch bhvi 1 clie -.irue length ami 
diameter- A i vMmcojh* ol S"o. - j Uinu ifii tr will ubi j khiiily give i brif;hfcvr pieuirn 
than ^ cTClraoope m -maitir iriL R ih laui witli -i dwmcicr «f >‘o, io only. 

T» i -Mii|Sirr tIn■ rrblivo liri^Ekhi^^ aikI i l»11 rin h- the im,i-u ohi aim'd nitti 

ViirHUiH sWeim it i- 111 -il 111 mx.i .. il -iiaa;!ill t4*]d t :il :i (h^iinco O-t J Ipi L tllll 

imiiL the ubjc* Live \n ■anvehiiK- with .l pi nny [unM^ bUunp hel iL tn;iv I-- I.lilK eti 
a i.iUIm Mid .i iMHi-k ij ni .i cun. llnek hiil le m httvr mi j smpfioFL and to keey Him 
inh l ru11 i-l-i11h nt ;j unLlnnn distmca. In elkM aiiuin^ tic ■ - mu. il lh.vomt-.-i ilms 
jieikniIiLi- l> ■ i iani[uirL! 11 hi brigli Lm^, Him .iieuhiiU i ►! detail, mIl\, ;sih|, d 41 few GOEKTTl- 
trie eihr- aria rU-ntwtL . iel tin- paper v, uIs , L Lompiis\ LJie dtamelcr ui the elmM uf \ :«_■■-•■ 
■nid i In * iiiii^nirinnicm hi- NKiui^npT-il Li ml nnikji-ned itm r 

Tin- /i-nH si mu li-i-i Hie peculiarity of Riving a diarp image only while llki L 
Object a* nt IV djplttinbt Of nlKml 2j IlklkL. Ilitlii I Ike lpI^ml Live, CfbepCitff in like /its-- 
KollmnrReik siysleiii llie ptttnnr is hn^lil -uliS >hiir|i iiE -my sli-i.:nue. 


STERILISATION OF CYSTOSCOPES. 

Tliu-i y.in- i*\ lIim ry-tiw:in3u vcUv U nHifhtn tin.: idi-cliii: iamnivtunu tin: 
lump ,tinl tI im mpliciil system, -hmtlrl never In- bt*ifrtt for stL-rilj^iU^n H lnrau-M 
ghi^ 4Liid luiiT-^ HBm n( ? t €!H]Kniil MVi iilv, iirnl k-akagi^ u^Jiikt he the ivMilt ; rftM 
-ih j iTiiLK nf the |iri'iii may ^hrfnfc, im.iiwiijj 4 ark -=.|^-s- s ati^i I lie in^ilatiim of 
tile cflertric jKtrl eisli y bodamng^l 

Tfrf vy.ttnttftpf xfmulti hr xtfriiixctt j a , r Ae ftttiirwtnj* naturisr : 

ImmrifHiifty after usr, il hlmiild hr w^-linl carefiilly in tv-itrr.. pntvmt 
J3i;/ | ms, I] hn nl, nr linn olef. ni.Lt E i-r. i« I i f . r Ini miking dry ; i eh I iirlherifig fircnlv tu 
th<- im-EnniiL'id. Il ^Innilil then be? ■ ^Tefitlly dried \virIi >-rLLis4*I rolL^m 
Vi iml, mid -^iik' rLtier I »* 8 (Mim'il, ^iHi the hel|i of sl dritp |lotEh j . ihruuijh 

any rtbanifek. mr in^tunre lltc^i hir the radii-ti-L- eLr. Pcir I hi- pwrpine I lie 
ulsitriimrllE h.i> in hi' held -? tlu\ tlln hmifH’Ild H H|i[vniHieit. ill 'Wlrf Pi itn^Veflt 
Hit- rthrr fL'di] ni lining nwt Hu- lump or ]*m\\ ^hidi nvi^lu be damagrdr 

Htfare tliK-iEi^tmi-iienc i* rnlilH-n[ mn m ithH ealth coilrm wool mvl phn^l: 
lur tiAV B ii»tv mi out Mr in -l ^hlitiinii i>i by-Imrgjruin oxyLTjiLiaatum (t in mnu^ in 
.t >i|ii.Llilr 4-. ^-mI -i 5 N. i_ [ '7 ]!. ;|// fife faitr .i/jini i* 7 i it a £ic- iitJr&diictd 

if flu urrilmt rfr-' ttt hr miftni hy ttti?, iiifnuf. Tin-« re.ttiekve.'rl fnun 

I In- it.- -el only \i h-iv imiuttes be I on* U5e. Any ■ 1 rm| h- nf EI li 1 hydra i.'kiTueii 
ikKVLiyjuuitiim wliielk eiilLv y*-t ndltLTe m lln ry^Lu~i"opi , 1 ,i\\A whirh 111 i l; I LI 
Manx" ircatatton i ei Him urethra* ^ ill lie n.-Enn\> I iE hiHfk- ;m i1 1 Klyn-riiH 1 i> ]soured 
mf Mu 1 111 - 1 rmiH-rtt. fir idsv the cyatowipc may liiuqfl in a ^terilisMl 
soln I ion of lir^rie athl hefore il gnra-'d hpr in 1 , 

Tlm^i- him[ a| jiurl- wliirli i an hr rtfnovdd Mntin-ly, ip|iL'r:LrinK knife. friFrq^. 
or AllKLiTjJi"^ lever may of rnitr^ In- hntivd il diTiinl. 
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y i attii 75 , A-i^r Cmttndhh Sfm*L hftmfmtt It 


in 


Tin- f.’VA'Iwco^C* itfAfrihfri rtttrf itiiisJftrttd ttudcr Nm. 3 jm Fu 3 ji_g im 1 rirutftf 

Gy /,flj!T, M'lm hits 11 n: l^ngL sF hcil) Nlt the target ux^lriejur-p m E in - irumuCniriuriL 1 
nil 1 1 Litiifilnrnlcntji. On ■u.■ uian! nJ ihiir ■-?ii rlhil quality llirv - if • ■ iL-id by 

IIILKt S|HL'| 'i.Llirilh .ill ■ IVtT E ll 4 B WnffrL 

-\Lrtal lil-itcirnL Lkiiqih- Lin- u-.i i\ hiiI li^thiIlE iiL Hili ljfiiJa;iML liL\Ji r . ^hbihnj fruill 
tiivm I hi- lumijt* inn-, Iiowovih. Fn^ilc. .mil Ilu- - .| wr\? I.Linjv. ;brmlc] bu k?]H 
tfalluH-'ft Ltfjl, jk? 1 liLir. I 1 1i y -U-LLtdi■ I (mill ■IV LkIKKhi til lln- fCLi^EA'VCi- i?f |Fii' CiLSO J'iriJj- 

veil ImthTie "HIIkt s tlry [^cdftndrf orlJn- ■[m'c Nd. i pHi), or vUi: ^ accumtihliir 
ccIIh witJi it muinN rheosiLiH, Mu 3 c»j_g, a re sufficient La la-hi h Lhcjja. l-'rke of 
nu-f l| HL-nLu-nt sjian* bm^, 4 / 

IT niil specially iiniitiuHtfl iithenvjse, the | it in. 1 t-s quot^iL ineluitt mu* 

sfitm .i pair ill ftnri ^1 ucfKfrn n*w fi-r llie cvstoycopc. 




A 


No, tjtft- 

N.t i ; 11 1. Fefiwkk Letier CyitMeopo, i>.ir . jtELiiiiii- 

Ing the l»Lmtiler. Fig. 1301 „. £4 2 0 

Thin il^tninicnlt ■r;m Ih 1 suj'plinl with dhimeter Mu, 21, 
lit, nr l P i nijiriiri’)-. Tile tlinmeliT of the I'iHiI nl view with 

;m iiislrnmeiir nf N". 21 diaMUicr, and with !j iliida. of 

i.1 till!], lh-lwri-n (iliji.i t JHHI u|)|r(thv, is jj mm. 

No. i.V'iw. similar Instrument, with upright 

image r , .. *. £4 IS 6 



Sit, i,\M. 


No. 1 iioi. 

1'wiKiktn. 1 , w il li wimhiU'. hir exirmiiim^ tin* futiferiar 
part at the iilftdrU-r, I‘in, l.tOJ 



£4 3 0 



N11 t ;i' 3, Irrl^vltirtf CyitasCOpo. l-'i^. r 'lh^,, will] ii|ii'i»Ji[ iniiifu'. 

'Hii' 'lvi il;Ii! uihE rum curved lamp. and tVfik spam 

lumps. Dinmulrf NT', ju Okarrierc.' .. .. 6 0 0 
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SC HALL AXU SOX. 


J in' instrument i-i c»tUiJiii;iil wlirn Mm cs=ifiijn:ilii>ri bueome- iLifln-ult oil 
iLCCoWlt ill, IllumCUTtuigi:. Till- L'iltJlCttT Hi Ik.', ill.itll. Nil, Hi I I Ki tn:: !■., WiMl t:iiL]uli ii. 
lk Jiitrixltlcrd firsl The irrij;ii[Lhi; Inin- with ;.i|i 11 then liw,i( to crnjily witfli, and 
ljII Hu? MmliN r: niter Him Iiiik. Own dorK tins mlowript', ilinmclpr fS t Ii.lh'u h- 
lamp, b intrndiivx'd ttirtni^h ihu ^ulmicr!uiji’ iiH'taniifli dir bladder. 
With .i' itm.-M l.iiiii' Tin - fVhtusi ope hi 11 mu cm Ik- iikiI fin llic Exanunatirvii nl ulntiLruti 



No. i loS, 

Nn- IJbH, Niue A Ibarran Cystoscopy wit It tnj 

introduce mu’ catheter in tit the uritec of tfu 1 
ureter- Willi upriyht image, diaiBetfr No. 

Cbftrtfcre, Cortbi co- 5 t t and - spare lamps ,, £7 3 0 

Xii. Similar I rut ni incut, lor tlie iiitntihicti'Hi mf two 

catheters Fij'. diameter 24 Chnrrifrc .. 8 0 0 

TJic Albertan lever can !)■' ri'inovwl Tor sterLIisiitnm after tIil: lamp lias 
Imen unscrewed half n turn, 

Tlie f.'y ftei-foptt rtfirs/raW ntui tlmrilttd utuffr Xax, ijji (,151 uti \>iir 
«tt'v patterns. ,Thf tjuality am] workmanship a tv nf Hit Inghe-Mt grade. 

The Landis requini 7 volts, they life si kero I al tin* hark in inoeas' the 
11 In 111 liul 1 lug |lower. 

t'jiiiU, cnsi. ,w1 one spare lamp, .h- inettukd in all the prices quoted below 


the 

£4 3 0 

ibjects appear 111 


-Vo, 13:21, Nine’s Cystoscopy l ? ig, 1321, lur ratunipint; 

bladder +. . + ,, + . 

If (III’ distance 1 hi wee 11 object mid Ions 33 111111.. [hi* 
nail 1 nil si% 

] lid lllilnillirola Nim 1j-!l l« I .iJ U CHI 111’ >U|!!pl idl with a ih_nhi’(iT nl Nm fj 
15 iti 11 and 12 Cturrbrc. 31 not otherwise mdeieil, S" :l will In- nupjilkil, i-- 
thb Jh ttu; N/i' moat iiwil tin’ adults. 

Vo, ijjiA-, Similar Instrument, with upright image , „ .. £4 10 0 

Nn. 1 Jj lA 1 :. Similar hi^li imn ii!, ivith ZL'i^-K"SlniiT^rii n|;'tir ,. 0 5 0 

N'n. i Similar Instrument,. with Zeiss oplir .. .. 0 10 0 

\m. 1323, Dr. Rumpel's Cymoscope. Fij*. 1323. with npiiniE 
part sn aminjjcd that the angle of vision becomes: 
larger, and is shifted slightly Inwards the nrifi- 
ehim. Diani, Vo. .. .. .. 4 13 0 

Nil ] Niue's Cystoscopy willt two idiiumi'k ho irngatjfin, 

Fig. 133^. I'li rough one of the rlninniis the 
water enters ; 11 trough die 'I'H'imd Tin- contents of 
the I din fi ler find an nutlet. With upright image 0 2 0 
Xu. Simifiir Instminunt, with ^i'l'S-Kiilliniirm-n uptii’ .. 1 1.8 0 
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No, Ijil;*, 


NV 13-7- < forimifatiuri, byJSchltgintwtjit. Fij?, 13J7 £5 16 9 

]n tUm in$Lniiiiciii tin- lelL-iL-ij]*' ivm lw R-nmv.-rl .irnl .1 tulip with a two-wav 

la P ... . ...Hr and fill Hie hlnririti . | hr J.irjjt-r di.. 1 t\n\* 

svaibblr frir irfig:iicini im ndv.Litln^ Uisnti. \i„. n . 

Xu. t.5.^7. Snulnf Dtetramwl, nitli ujiri|lit £9 3 0 

Xiv rJ.3Simit.ir Edsfriipiii'jil, with Zi->^ (^ilhnrH^i'n optic . 7 IS 0 

Xu. i> t 2jr. Suppjkf Instrument, will Dr. KiimpdVoptti 

U*3) ♦ - .. 6 tO 0 

$ 




i 

% 

** 
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St'If ALL A \n SOX, 



No. ijjs. with arriis^kim-nt id iriTriMlncu ntw 

Ljillii l' r, Uiiidi tan In* rai^i-il Mf IruvLfvd with 
A11 uiiT.uiL*vt:r. I Jin cm• ter No. jjl liamOre. Tin• 
instntnn 111 is iKirvklftl nil 11 irrigatiim i].ts ilrs 
did utiilif Nii. ijijfl ■■ .< . * 

Nu. 133^. Similar ln^nmient, with uivi^ii Imip 1 . . 

Ni*. 1 *jaii* Similar lns(mmen(. ni 1 1 1 /ei^-KuUnniic 

Ni>. Similar Instrument, with Zuis* n|itic ** 

It Elke irrigation i* nnl desired, tin: prirw quoted Inf W. 

I 332 H.I IjJJK W1ll \)v iniiKH.’ii Uy 8 . 

S i *. I ,V! r I. Cyst'V*T>|>e. I nr intVmllifin^ it rut Inter in (In- female 
lilailtilT, Fig, tjj ( { -, 


£7 1C D 
7 IS 0 

9 IJi 0 

10 C 0 


5 5 0 
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So. 13318. TysttHcepv, with .arrangement to introduce fir’-" 
catlicttl^n with A] I in, mil's tpviir lo raise nr lirayr 
I Ji;mivliT oi Elie instrument Xn. 2j Chm- 
riiTL-. Fij». t jj*. Tilt instruments arc 

with irrigation described Linder No. 132;! .. £8 10 0 

No. 13384. Similar Instrument, with upright image .. .. 8 Jft 0 

N*j. i.^. Simitir Indnintcnt, with ^ ^-U^cDoptic . 10 12 G 

So, 13381k, Similar Increment, with nptit* . T 10 Ifl 0 

II ihc irrigatum is- not dt-sired. 1111- prices quoted for Nns. I338 
to 133®; will 1)12 minted hy 8/ ■, 

Net. ijjo. Ur. Bicrhoff * f ysui!Sea|X - . [or lilt introduction of two 

cuthetin, wldi inigatuii, Fi|. 1340 ,. .. 3 9 0 

This instnlinctit is Very convenient il one 1 h* hot!) catheters an- in in' itff up 
pmiiiou after the cystotCope has been wtihdlHtWN, to culled urine ffoni tin: riglil 
Mini left kidney separately. A STSaH;ht lump in screwed 031 to the cystosrope 
So. ijjt, diameter X«i. n« Chamen-. The cy^to^copa can Him he withdrawn 
tifr/Ht, without Hairing m make lirst half » turn with the in he through which 
tilt': catheters have In-i-n introduced . this tulx* can li:• withdrawn afterwards 
without twist; 11^ or interfering with thu CAtlitiecn. 

The priii: ineluilc-U the 1 ;ll« for irrigation Mini 2 catheters So. Li. If iti-drerl, 
tin- instrument ran lx* supplied with a slightly larger diameter, -o that catheter^ 
So, 7 may 1*: used. The cm fra cost of tins is to 

Sn. 134114. Simitar Instrument, with upright linage ,. £B LT 0 

So. iJ4<)fc. Similar Instrument, with Zeiss-K oil morgen optic, . , 10 12 0 



So. 1J.J3. 

CATHETERS FOR URETER CYST0SCOFES* 

So. 1334.' Lrrlrr l Eillielvr, lvitli cylindrical poinl, No 5 0. 7 

or 3 Charriere .. .. .. .. £0 5 0 

No, 133411. Similar Catheter, with scale ., 0 5 6 


if 

in “ 
O 


n 5 




r 
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NT HALL A\ t> SOX. 



Sa. i.tv Nn. so, i JJ [Or 

Ntt. I J^u. Kutticr's Cji’.fI ohuijh:. fur uxaniiliatron. and intrndiir- 

iruf call iritis nvllli ZfS^^-KnlliiLiH'jjfli n | >(?■', E‘i^. 

1330 .* H. .. .. l■ £12 10 0 

Tin? ]>riuo includes la^* irrigation. twin Mikw No. <■. one rathvti-r 

S<h y. cortlft, cast. an>l kiid ajwre lamp, 

Nil. 1351. Kiiimf's ("y^li i:- ii]iv, Fur ugn'i'iiliiig ill ttiu KiE.nl■ U-r. 

13.V ■“ ■■ ■■ p * £5 0 0 


SV- i.s.tn' Cattu-hT opaque V* N-ray* 

Nhi. UJ5- Similar (. .itJirli:r with rtin. srak- 
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yi mul 75„ Nt» ( uirmtidi Slyect, London, W. J17 

With tlii-i instrument, catlklur^, suvc, fwnps, dilators [or Llic ureters, u 
ktuJn- mr inakmj; incUicins an the o|n um^ 1 hi On- nivters, a cnulm burner, etc., 
r'lD In' llStfrl. 



TIlc ignent fulvantnm' rfnojan-1 with m1 Ih i u| i-rnliin^ cYhltiM n]K>. i- llsut 
ihr operating iiistfuiTienlifc can In- ftwvai ftwrani nr iMtinntftf by ruck mid 
| uni'■», uitfiD/fi nil/ r/ntf Ihf fn>xiti<'H nf (hr «ptirai it ml itltimitlfifin): puffs, mid 
wit In m t thtriby im tilling tin: |talii:nt nmUdv, 

The Mian- can he rai^il or lowmil in a -liiulnr way ns (lie Albumin Wens 
iif ' 1 raiswL Jl (hi , 1 rnmoval cl a |inly| -i l-. Hf„ muses -uriLi.' tuvnuia'lingc. 
tin' UlmMer ran he washf'd mil without rtinoviiig llie tltiiLniUlcnt, Tin - 
ilimndt'f \- 2/1 Ch(|jrittLv 
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, n.ll i 1 ';i[,„u BWir HQ0-*l->ii f»r Cwrti. 

*“ r | frim -^ii, IfcNttHLPHi- 





























SC MALL and SOX. 


irS 

Xn. i iriii*- Oiifritr for the taylery-rviiiri.'lor i ysirHCijpe Xjj. i.iiS^ £6 19 0 


Xo. 135 it, (an'ier for ihe caul cry buriiuf .. .. 3 6 0 

Xu. 135lrf. t'arrirf for I he iliUm tor nr fcnitr 3 6 0 

No, »J51 /, Carrier for the forceps .» 3 9 0 

No. 1.351 r. Comimin); cords .. 0 15 0 

No, 1351;. Case .. .. .. .. . , 0 IS 0 


The HittfNy Ctixpir, SrVtodi'ttbetf’, fiagghiffcr, Lit)Of, Ktidcr, ititigltb. Schlitpai- 
n nL VVprrinj;. etc,. Cystnoises, nm described in 1 lil^ li^t can lie s»|j- 

| o oh|ct, 

Cameras la hv n/fitchetf U> cvsitxtcapcs. mrU 1 vstoscopen ilk ttmnrgehifirl f, > 
ubtuiti pHnlogrtipits nf lire iBfmuf rj/ the bLldlit* can |h- suppled, Illii'stratjeans 
;m4 price* d! these imtninicn^ can be had on 4pjiligiiion H 



No. 13,71. r;lii^ Vi'vd, with metal Urn me. for stmliwij; r>>ir» 

KnijKHi, % Jj^l ,, .. .. tO 16 D 


© 



So. IJ73 No Ij 7 ,t 
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srtf.iU. AXD sax. 







N<■. t^ 4 >i t’rastii hhm y\-v. wlthcon¬ 
ductor tube, Ctu<]>, 2 >|inn: 
Isnijifi mtljil tiWiit, 

ijs-mbk- bellows, and fate, 

I'ijs- 139(1 £14 0 0 

Kfilrti spare hum* 0 5 9 

Tikis instrument can be intro¬ 
duced directly in hi me tas*,^, in 
iitliors tlie conducting mlw with 
efaMic oatdiHrlor Iws in tw used, 
anil 41 fici* ilif lalU r Im-H been wittL- 
diUwn, I lir optical |mrt ivilli llif 
limp for cksi mining I lie sttmiirh 
ecm l» introduced. The etsttpim 
■■ns ran he &ren clenriy whtir ttiirrr- 
dWirg the cmsdiKiMit; tvbt, it the 
instruiLU.-nt >d>. 1 3 ,f.- < is attached 
id it, Tlicstniniicli cfin he in Haled 
;m<l an ■■ sircllctiI view ul [lie «nlliv 
is obtained, {stv i I lustra linns). It 
<]!<!■ eve nf the nlservcr is not 
1 j 111 1 1.' ih'KiiclI, .1 tn‘i -s disc Can 
1 :> attached, which ilk increase 
i lie price nf (he inttiuisenl by 
f t l<k, 



Ni*. ijso 


*'1 J |U. 
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1 








ji tifid 75 , Sew Cavendish Sfrset, Lmidun. W t 1 21 


X\>, u<n. Dr, Eisner’s Gaj( rosea pc, with cmiiioriiiK cords, 

iIm'iI-I hi'llovi'i. ;iivl dastiin cui|i|lh'(di of nn-uS £14 0 0 



(C) Jeff Behary 2019 


129 


ftl’S-Mfclll iWirCKHMM* for Cum,. 

I Ifim I ldHT TIILFtAP 



















xz2 SCHALL AND SON, 


ELECTRIC MOTORS. 

(See atso pages 45 - 51 .) 

Electric Mourn have come into general use, and an? very mnvenienl 
far driving drills, saws, and trephine* for surgical operations. for applying 
massage and rapid vibration treatment, far working air.pumps far pneumalic 
massage, for centrifuges, etc,, etc, 

11 Lay rail be worked I ram bat lories or irum the current supplied |or 
lighting house*. The winding af the motors has to lie adapted to the special 
conditions present, and in ordering a motor, please state the number uf volts, 
and whether the supply is continuous or alternating current ; in line latter 
case it is also necessary to mention the number of jierroils, 

11 the current frocu the mains is not available, a b-ceil accumulator or a 
bichromate battery with large cells will work a is-volt motor very well. 
Our motors are shunt wound; in consequence oi this the speed is almost 
independent of the amount of work they have to jjerfonn. 

A rheostat should be used with every motor. The current ought to be 
turned on gradually by diminishing the resistance, I'he same rheostat also 
serves to control the speed of the motors. 




No, un. 


CONTINUOUS CURRENT MOTORS, 

( r or surgical ope rat ions, Eor massage, etc., with connect Lng plug, switch, 
-util rheostat, an cast-iron base. Fig. 1411. 

The IfQEOr TrSmsfonnora N r o». 3000-5005. ami the SittHsoidal Maters Xos. [900 
ami igat c.ni alsv be inn? I for ".ht i^iual operation-, and ior mnssagn, 
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71 mid 75. ,Vr=i CmawdisA Strrcl, tendon, IT. 




t: WQ JEXS- 3 JD VOiU>. 

No, 14ii. E-Sili hnrsc-powtr £fl 0 0 £7 IS 0 EB 14 0 

TJie IliOtOTS lire powerful ejLiiu^Il Uyr ail aorgitaJ aporatioi^ tft Ifrv ZlO&? :leIlJ e.U, 
on tb* liulL Olid for nil pivrfMaM dE maES.iLSC?. 


% 



S'«, 1420, A hemal mg Current 
Motor Mf surgical opei^i inns 
and im nhi^^e, with con- 
1 li!■: ting plug. switch^ and 
rheostat, cm hast.% 

Fig. id 20- 

(ii) For 10® volts, 

£10 10 0 
(A) For 200 vol is. 

£10 16 0 




NOl !i?ft 


In lircMn^ llaih ]eu>l or it mxessjiry 
EO mention 5 h-r- Tlurnbcr id veils wftt -j 1 
!”m 1 fJniwEwr (/ /'f-fjprf. 1 . oj thit supply - a motor 
width i* ^rru^l for fifty wudi will fl<sl 
run with eighty jwrieriX und ['ira iierjBr 

The Motor No. jjao ii rn'tfJt u 

ca/frefpr ,n;irii Aru^di, :iiad ilk? speed can Ins 

varied in wide limits by nlnn* ^ the rh^t-it- 
The so-calltil inductian moLura have no 

will 1 - 4:1 IT. -.Ill] ..TP I Ihti* Si Cine iitucli clin.li Kit 

in price, but the F^Kisd of tliesp induction 
clioIli \s i* not under they Isnve fin 

run yyndiTEraOuFly with the dynamo- l/Vir 
tElir- ru.iM.wi they :in\ in our opinion, tmseiil- 
nblr fur surgical work, but 1 Jicy r:iw in= us^l 
for various other purposes. 


No, 1430, Strong Transmission 
Sear, Fig. 1430, to smrk any of 
the Mknviiig di 1 11 h, mas¬ 
sage Appliances «I7 ail pumps 

by hand mstoa <1 of ndecEirv 
mb tor , £1 l& 0 


fCn i 4 In, 


I 
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FLEXIBLE SHAFTS AND HAND PIECES FOR THE 
SURGICAL MOTORS. 

The lk L s jM r sliiifLs connect the motor 'vatK the hand piece ; they me 
amide of thin steel wines twisted together Lu a Cable, arid this Cable is unclosed 
in a [legible, nkkelflalctl meial tube. Al one end of the flexible si1 ait there 
is a connecting ]Hi*oe fitting the motor ; at the til her end tin hand piinvc is 
slipped 011 and held in ]M&Lli«m by a spring catch. 

The hand pieces bold the drills, buns, etc. They arc released by drawing 
buck jt spring. The axles ut our ha in I pieces run in hall Iwitrmipw and ihe 
covers ciui 1 r taken off far sterilisation, The hand pieces are made in two 
sixes, richer for small operations in nose or ear, or lor the trephines lor the 
skull; strre ,in:- provided with a ring or drigger In slop the drills instartlitnC- 
uiisly ; Other hand piix-tis Convert the circular movement into a Lludtrial 
One tor s>l .eralio:i3 xv i ill st/tfijfAf saWn. 

Xo. 1432. Flexible Shaft, liamctcr of 
the steel cabin 5 mMime!res, 
length 40 inches, for operations 
in nose and car ,, 11 J J U 

-Vo. 1433- Flexible Shaft* diameter ol 
l he steel cable 7 millimetres, 
suitable for trephines and Ear 
massage. Length 40 inches £2 It) 




Nit. 1452. 


Not. 1456. 


Ma, 14 Jit, >'0. Hift- 

Hand Piece, for drills. with a shaft <>l ,3 mill hue tees 
diameter. The cover ran 1* taken oJT lor 
sterilisation, Tig. 1452 . 

H.Hid Piece,with a drigger to stofi (be temh? insinn- 

Mnwuily, ibg. 143(1.. 



Vo. i.fte. Handle to convert die cir¬ 
cular movement into a fcmgiludinal 
one, tor straight saw* chisels, etc,, 
Tig. 14S2 .. T . £2 fl 0 

Vo. 1464. Similar Handle, with 
arrangement to stop the tools 
instantaneously* Fig. 14(14 £3 0 (1 

The Handles Vos. 1462 and 140 { fit 
till' flexible shafts Vos, 1432 and [444 ; 
t lu 1 length ut the stroke oT tile Jiaws 
r.im be adjusted by turn in? a -icrew. 



a r:■. 1 


UiW- 
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71 arid 75 , Sew Cavendish Street, Lottdot, J, 31". 135 


. I y sitppiitii Us Si. li.rrUtnffSDti'i, '.- fintpiiid, (jrnutfmttr Hwpititi, its: On.-, it 
. I •.•nils y«j the C$i*vnie» r fit. 


Sd, 14(4- No, 1490 , 

No, 1,^4, Plain Stand [or surgical motors, Fig* 4584, with 
casiois (the motor shown in illurtntiaii is. not 
indutkL in the piict} ,, El 14 0 

No, 14S5. Similar Stand, with Lek-scojK arrangement 10 raise 

or lower the motor , a S D 

No. Complete Gullit [or Hospitals, ccntdtittf; of a motor 

of i 4if n H.P„ will 1 flexible shall and hand piece, 
mounted on a stand in such a manner that il 
turns round its axis; foot switch, to start amt 
slop the motor. "Ilie stand, made of polished 
oak. is provided with large buton, with india- 
rubber tyres, and with a drawer for the reception 
of shaft and hand piece. Fig. 1<|$6 .. £Z d 0 

Without foot, switch it will be £5 less. 
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13b SCHALL AND SON 

DRILLS. BURRS, TREPHINES. CIRCULAR SAWS, ETC, 


3 T 1 


3 r‘ : 


Vn. iVq, 1510, 

No. 15,00. Drills tor surgical operations, of r, i, j, 4, 6, 8. 0: 
ro mm. diaintlcr, Fig, 1500 .. 

4 fi S is mm. diameter. 


each 30 


No, rjifj. Trephines, 

l£ f ~ - — 


5/- &/- 7 /- 10/-each. 


f 

' 

f i 

, 1 

. 1 

1 II 

| i 


H 

1 1 

1 


► 1 

F 1 

? » 

l 





I ll 


III 


SI 

1 




1 


No, itJo, 

No. 1520. Round or conical Burn, of 3. 4. 6. *. or 10 inm, 

diameter. Fig, 15 M ., ,, .. 3/9 to tf /0 

No, 1530. Mcial Stand, to hold a sol ot' N drills, hi 1 ins. or 


tlcphlDCS 






&/0 

No. 1540, Drill tor the skull, 
with adjustablc guard to control 
‘ r (hi! >]e[!(h of the hole. 

Fig, a , „ 17 /- 

liciinwr with guard, to ciliary 
a. circular Inrio sidewaySf Figs, 
frorr .. ., 8/9 

Handle, lo guiile the reamer*. 
Fig, d .. , S, 1 ? 


ffl 


No. ihv, No. 1 ji j-S. 

No. 154^. Dr. Laser's Multiple Nccdln, Fi«, 1548, for the 

Imliiient «l rrd iio^i ,. IG /- 

This multiple iil-i-iIU 1 lit- into one of the handJo*. No. 140^ or 141,14. 




Nu, ijtji. Ncu tSJft. 

No, 1530. Straight Handle lor circular saws, Fig. 1350, with 
1 circular saw and 3 keys to ti\ the bind® 

No. 1551 Rectangular Handle for circular saws. Fig. 1551, 

with T circular saw and 2 keys to lix the lilades .. I 
j in. ] in. 1\ ill. diameter 

5/- 6 /fl a/- elicit. 


£0 13 a 

s a 


N«- 1553. Circular Saws. 
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■jt ifsii! 75, r Vfli' f'awrjilistt Sirtet* Lmtdoa, IF. v£j 

APPARATUS FOR MASSAGE AND 
MECHANICAL VIBRATION. 

Massage i* uiufoubtoUy at griait benefit in miny [liseaws due to <fcfa:iivt 
rirculutliMi or metalxiliini. There w also a desire oil 1lie pan of tin? public for 
inaintfht by physical methods. like Ppj^Pit, Ik.i1 , Lie. 

With flip of |lie instruments ih^iidied. nuirinmii'itJ massage ..ml 

vibration nuy In* .applied either by Joctiire or itic patients iliemM-lve*. 


MEDICAL MASSAGE. 


Scientific Massage fur therapeutic (iurposes Ini- been developed during 
recent years, through the invention m {metical maduni.'S, and the use el 
Mediml MaBsn^ lias thereby incrtAUdl enormously, ti is now used to a large 
exttnl, nut only by masseurs, l>m by physicians and the public (renenlly. 
Instead n| I icing a tri at meii I where manual .-kill it tin- ■ ••■-i-iitlal feature. Medical 
Massage heeouuts more and inure a treatment through machines, wliii h nui 
easily bu employed hy every nledicnl mini, without special training. anil in many 
case-; by the patLcllts llletttNelYos, under medical advice, necessitating hut 
nimjili- dimcliuns. 

Tltis dcvclopim-nl of Medical Massage h but natural he a time when 
motor’ in all kinds of work siitossfully replace Hie work uf human hands. 
With ih<- 4111 of machines massage can be done more quickly a ml more eflisv- 
lively, with a smaller espoiuliturt! of labour, and with greater regularity and 
uniformity., than b\ uvmmd labour. Tin: marl lines rail be regulated lu tln- 
i-\uct forte mid s]ieed required. TJie iimciihii’i have rim- helped in place tins 
L’xn-llcnt mints I y in the pnHihiieiil tliTfitpetilit imsilioii wlicre it rigidly takings 

With regard, to the three different classes of massage friction, tapping 
tUjKilriiwirtk and vibration - it nm-i In -aid Hint vibratory miiMgr run only 
lip given in. a rational way through Inadtlncs- tlm hand is not able to appb 
’iii'li rapid movniiiiit- 11 mu sands ill a niirnitv as a vibratory machine dots. 

The si rue can likewise he said of the tupping (Ui[)QldhcHti. Kverv mu 
who I ills e\| 'i re need tin- Inputmu-lit bytt niaeliine ilriv> n. rapidly and regularh 
unwed in biter hammer, will udmit that meh massage i- quite impossible where 
the hand only is used. 

With regard to frittimwi message, (he mndiitiu b a sntislaetory sulwtitntr 
for the hand, especially where rapid movements are required. 

The phyiif)}ogfCirI effects of MulieaE Massage, aud the Ih-ill'IiEs it coolers, 
arc nowadays rccugntacd by the whole Uiedii -d profession. 

They are chiefly 

Dpi the .Vmwis System Pain- are snutlu'il, mniiVid, or relieved* through 
the filed produced oil 1 lie sen-ilive nerves. IhirlialK of rOmpletelv (mriilyiced 
nerves me stimulated, replenished, and in many law- com|<liddy restored 
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iaS SCHALL AND SON, 

Tin- brain :md spinal cunt :if>- influcnccr] h Flei IIv ahrrmgh reft^.N ui |inii fj-mu 
thu |mnpliersf nerve* lei ditTerunE ways : vi^ : dtjjrt^nn i* rumev^l i the 
|KUii h nl btiturtics animattd mad vivacitm*: tiredness disappears. 

On //n r emulation . Thu eirenbiEJon m the veins artfrie*- and lytdjilbitic 
is iiicrciftSrd. winch irrcalo bttUt nntriiErut nf the tissue* nml prevent 
the ficeiitnulatiiim ipF gnuiy., risen anatie, und ^mFlar product* uf itife-iur. -ir llie 
sijum 1 Eiine helping to dissolve and remove v.ich abnormal prodne,^ On ihi- 
btood it^Jt mfc&ngt- ha* a very prominent effect rlimugli inrrea^l oKsdoctiaii. 

On tils Mtmi+s, effect* cmfrarfi^n rd tin- nn^« u-; tfusy 

neqfliM^! rtrgtifivr, cipii^tar. ch* in.fcs^Lgf creating better imlrit km, 

r^jj Mn? ISt-t 1 L?r rr>|iir.Tlii>pl P in- n-using tin 1 sci-rEa.1 jcjai ral lin- hliand 

ami the tlLciaiiiLkCiihn rd tlit! carbmUc nuiid* luusoii.Liiy tire |iI■ l«- l^ill and pleuritic 

*uthie*mii*. 

th\ fin r Increases Un- digestive \wwar atnl ilevdfljw ihn 

miiadesnf the ^nm^cli, liver, bowel** etc, It ha* a direct influence on the 
nerves ul the alidoiiimsd urgan-s and lhereby crates l» r ut appetite, ami 
IndtiT ] wrist aide munmnl. 

The Kj/riNifH/rtf ■,r-jvWji:ur jkidrn v- K liver -liniL.nrh, i I .), eih Well ;b» the 
af lh*' and the u r hoh! MLrlJilmliHjn. l:- increased, 

1 1 furl v ami rl l-*-biiii;l ti•' ^nb.iciUm ;md rlmmie i nftnmmrttwn a- anHi|4 b i h:i-cI hi 
differ L-art Ways through fliftsaliitiim arid rt-iiiaval of ihi iairtatiHniiNity prnadiicEv 

Abnormal accuHintntiuti of cwrlillluiice ift removed tlluaLLgh tilt 
iwcssnrL 1 -. the taiei iirunur] Jn^iis r aiiil flat holier sis^imiliition of the lat. 


INSTRUMENTS FOR APPLYING MASSAGE AND RAPID 
VIBRATION with the help of Electrical Motors. 

The Milieu - S^-. t.jei r-i-M, nr (lie l a nrbt^jslal> N-hs. J005--11-- rt-sjuired 
Uir lurking till 1 linage Vdirntnas- NihH. 16411 itijo* 



1640. C^&LrtlUBJj VSbrntor Fig T 1640 . ■, £3 7 0 

The l“ 1 - c 1 •: e a I l 11--;. 1J |-rtrtwu can he r.wiwt jj ud gf.ntuM&'ii by altering 11 ic respective 
posit irnlii of n Eie-tvy wight ,aui a I i i^hl braEv, which nevrilve inside Urn- cup H hsil ihu 
insirwasieEH nwd nm be flpeiKNl lea muki: these altcraMrin^, Tins pliUca, or Huodl 
>l;.tll be faxcLl lo the Hmtmnwtit &t any deni red aTi^le, or ItWV ■* »a Lw roifLCrved 

DJtri^liwr unthal fht iniffcnnnefll iikmi? may t>e uhnL 
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>■! m 1*146. G&Cil 
I.11 or, Fig. 

1(4(1. iur 
general (pas¬ 
sage . C2 16 




Xu. 


1651*. Pr. 
1 □ hi n sen’s 
Uni vc rsit I 
Vibrator, 

Fee. 165*1 


3 13 


1 0 H .-i. 



J im JaliaiOQUt vibrator is tJic most powerful, and should he 11 -'-4 when 
die liver or ollnn deep-lying jsarls have in ly treated, [te poiver i', however. 
Coni]tlciuly under control, and can lie reduced li> ei pleasant, gentle Violation, 
Thu 1 Eisos make cither a circular imnYmnit It' produce viLiralitm il 
nit tidied on the left-hnnd side, or n sinking; movement il attached near the 
hainutuE ' t I ho length of ilic stroke ran be varied in wide limits. 


Xv, H> 53 . Round vibrating dtoc, din meter 3 centimetre 

X'l. ■» ih |r 

No, 1644, » -- ip ft 

No, ift$6. Hammer lined with india rubber 


CO 

0 

0 

0 


0 

6 

0 

0 



New 1^37, 

Nn 11157. Dr. Joliiins«iV Vibrator, Fijj. 1657 


Cl IS 

*} 


(Ti 

fill 

fcp 

+* li¬ 
ft -J- 
- 2 

i; 

n 

St 


d_ 
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SC HALL . IXI) SOX. 


TliK fouid-dntrtt vilnr.ilnr i-. -»HiiUi' fm applying rapimuj un l rrini'Ui 
nttvajir : ii cnn hr n.^liiiAl In any slri-n^lli, ami runs mihuiI IlIv. wiilmiil 
'•linking ihr hftlhU n( iln- ujn-mtm. Tin 1 iu)i"tni([iail ami w-i irk nuns-flip an,- 
(NTfect. 


Tin- ftEunvn in ilUl-il ration am lu- iHTm-lii-tl. for tlir luils^flRc of ii-Lsili-r 
part" likr iin- hrarl, lamt^, rk . Tin■ ;nr:> r- if! I- I" 1 1 an- 2 -. 61J. i-iirk, A i* 3 - 



i f D B H A 

N>. Jh - . JulLini'-ll^ l£hi [ric Vihfrlur, 4■ •■r m|jiil vibra¬ 
tions anil tajnm-nic-vit. ]'ig. lli^ + . .. E 5 5 D 

I hi-. ;i|i|iaratLLS rail lv siL|j]»lii‘(l lor sillier ij, im), m jlm> In volt i>m- 
ttnonra current, or rlat inr nlltmathifi cu ire lit, Tin' voltage anil kind id 
rum-lit till which it is n qiiiti'cl have t ■ Ijl,- St.itrj when unli-ring tile Hp|);mLUti. 

to ail HlgeitimtS 1ml siitlplv OUHlftiiClitii], ihis miltin' is ihti inosl 
perfect id the mimeniUS I j-]:cs nl liiiml mi dors r-s is ting. Tlir intensity n| ttji- 
4 mki- can lx- varied in tin" limits, from a i^ry ^mtlt vibration suitdhta 

(nr llu? In-ad, larynx, etc,, ii{i to a |*iuviTuI >(iokc SillTii ii-nl for thu iih^nurn. 




Hu- inti r llh Imlh-S tlVll iilM's lit 
iliflunMil ftija-H. 


llir im i tor ran 1»- Mip|ili«-il h-i 
ritk-r u, too, or am in jjh suit 
ioiiIji mi ms L'uiionl, nr ufsv Ini' altoniatnij' 
oirrmi. Jlir voltage unr) kind o| cin-n-nt 
tm which it h iv(|uimi liiive tn t* slatt-tl 
when nrik-riiiji tin- ii|i^r;ilu£. 

ll|i- 1 i-ntrifugnl Vihratm, No, [h^m. 
is in tin rccomroendnl if a jnuiinutut nr 
surgical 11 li dm ir- available. 


Nil. ]Jr„ Joliai 

s i i s M id i <r l> u' > I as -agi 
cspoduliy n>r mii'“lit 
id ffie <lifji-s(ivc nryart 
[■’ij;. H 151:1 .. JlG 0 


Nil. IIj^--. 


S r o. m i-i 
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Nft. i ft;?. 


S'n, ]'>7?. Dr. JoJiimwJn'-s .Ippuriitus 1 1»l‘ .\hdusiiiiul VlHsa^t 1 , 

Fig. 1677 ... i. >. . r .. £0 16 0 

'Hie price i I icings nrve H.voij^ht, 

I'I'lcc of extra 0 2 0 

This is iik'iL cbh-Jlv for tEcutin^ CdtWli|4Llion, lliiluk'iirc,. .i■■ .emc 

and Jiniemic coinNtum?, !i fan i«e j ue<i by the patients ihtm$eht<s : dir liaudlc 
!iiis id lie Isnm'd uuind wiMi otic or holli hand*. and the jwm-er (4 die ^li uki- 
ian k' v^Hcd Isy alien ric; ttiu eccentricity rif Ilic crank, or In" adding mw. - oi 
i«'n weight* below i]n« handle- 


AIR PUMPS FOR PNEUMATIC MASSAGE OF THE 

EAR, ETC. 

Tin- Air l'iim|b f-i.il hf iUUdirtl cilliw in imr I'linn^ut Xgl jnnj, m m 

f.Lu-.il llii Mnmr- Xrw. i-jio 14211. jocm>. 

Hie ^ii Pump Xn. u\?i ■ .id .jK'h lie um’iI lor »»!*&<•»£<- nf iIm- , u- us farr. 
!■ r ■’applying 0 current <4 air for thr lube. nr fnr >tic)dny mi ini*, 

siliva. I'lc. Tin- tvngt'l 1 q[ ttu- -droke nf ilw |M*tun 0..'.. liir quantity nf nil 

nvIui'1 1 L- lu'iilj; hi hi L|i .- -- I ■ fan Ih- varied wTn.li- i In - ]L|iin]t i- working, 


N 1(170. Air Pump, ku 
pnmm.it k mnMagp 
oE the nn r, a* sliawii 
ill Fiji. Htjij 

£3 3 0 

I IIf JjriCMr III; JkcIi.i -1 

-suHulsti- fi.iLhtriir S11 lie. :LL| 
cm Etm nd with ylis* 
window, Tbi nun nr ihtrwti 
in iliv illiiitTAimss ti sun 
iJi'. lu-Sfil la the juk'r- 



Jip. Miro. 



(C) Jeff Behary 2019 


139 






SC U A LL AS It sow 









No. 1672. Air Pump, -.iMil Ehrue 
tiijis, for ]inciimtii. unasttfpc 
n { the c;ir or tlse Eustachian 
(itlip, lf>r hotair ■iyrinf;i2s. nr 
[nr tqmovinc piiFi, etc., FiB* 
I bj2 £2 15 0 



So r jftyj- 


Nrh. ri?77- Air Pump, with twn I'yliiiik'ir*. tar 7*11-1 inn 4ml tar 

camp-L-s^riKip Fig. 1A77 .. .. , ■ £5 0 0 

■ Ihr mi Mur -i fi 1 1 thu n^mi JhiiLIkv -lL> .. hEluuji in Lllu-itriitlim, mv ■ -i 1 hh Eli 1 1 1 1 m 
rhi^ inn 1 ! 1 1 

This :ur plimi^p lkii> btun MidLhLmi [i>e 3 far annp^wd :fcir fur tqtfnysL 

pii'lMilij-iT,. PU-, Eeri* L|iI( aI-iC i-iin> Hu E*v4llllcill with lSty l|u^ im. hi; ■. i.:-ni^n -.m'A ,Lif„ 

in. suKElncmjj; J lii-r's 1 1 ypczreiniu by Mivtiun. v\c 

I lie 4«r [mmfh h.L* Ln Ih 1 _M1.|rlii'il [hi r?Lir |-»;inM<-■ I-11 -■ ■ t iiluEtirv. ,V 

htc.nlv aUl-hLiii af i.-jiiL|ifc'. HHi,i.t air b» JeEivc™i liy tJic u^wr iide£El\ v. Ink- nt thv lowt'i 
lirp^jr.bi- 1 hr 4ir If* HI. 
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yt ,in,i 75. ,Yr»- t jkvwJ/kA Sfrtd. t.nntttm. H*. 


J (3 



Xu, jr-Su. 


Sir. HiSip. Litkc Air Pump, Fi”. t6fco, iiiduilict^ ! •.•. •< < mil iwli.i 

fcihlHir lulu's. IhreoWliv l;i]i ■hlltl ci hi- 
(YtincVr for nir. J’W 1 ] iln U' - 

diumcM’L'. with hi]i, mimrrmEitrr iindi-Mfriy v.ilvo, 
Fcir ii!^’ of iFlihulI , now, und car s^ittinlist^ 

No. lOrtS. Siicttan Cii|>, fur gn-iiLs. and Icslirlis 
No. il^ SmcCmmi ( 11]*, for iJie breast 


£7 0 0 

Z 10 0 
0 3 6 
0 4 6 


* 


N h ' Ukjhi, Sc l i*[ meil: AI n|iiw(.T r 
inn 1 Ni'loiti/cr :n]ii imo i'owdor 
HImicit. fn ! 1 lisc-I svilh lln- Vir 
1 'utit|i*-. No-.. 1)177 "r jfjSo. all 
iiicki'l-jiliMi'J hNniif. I'ilt. trH k<' 12 6 
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CENTRIFUGES, 






Sr. \ 


Nrj L jyoo, Olltrifufft’. For iLfim-, blood, sp'inum etc,. to 1 m- 

dnVtn bv liriurl. for .3 teit ttilwft. log, 17QO £0 t 7 0 

No, 1701, SiitiilM Ctphir^> (of 4 tc$t rulics *, ft tft 6 

No. 171JI. Cwiirifuge, tR-lti-r quality, with silent niiimii£ oi£- 

mJih i-I tmflHiliRjiorji giving up to jrmu r< vn!n- 
LiniM per minute. for j test tubes l & ft 

\ii. 1704, Similar (Vulrifugq, for 4 tefft tube* I 1ft ft 

No. 17040. I’rfilr-tTmi' Cover, tfUuudJinl 0 9 - 0 

N>i. T7O+M „ „ nfckd-pltitad . ., Q IE 0 

('I'lUNiiijd*^ (nr urine. blond. sputum, ctr„ driven l\v rUilm- motors 
giving u spcciI of about .iitKici revolutions per minute. The ippwratu* uru 
caius|riN'ir<I si 1 111 ;ir when tin- motor is sturtinl. 1I11- lube- are not Iriven nnin.,1 
ill full S|J|-(‘|| J( (int-r : M t.Lkr- il litll' film- llvEiW' tiwy pil’k lip full -I I'll. 
^Vln-ii Ihi- nli 1 tor is turned mil. tin- tuhe* rantidur Ihi lhsiIvi- dilllinMunfi the 
speed gmduatty. nrul come to rest without any jerk. 


Nh. 1710, Centrifuge, bi-sl quality, tumor wound bir juo vulc 

nmlinuouiciimHil, Inrs tatlnhiis .. £+5 0 
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K 


I? hi (wilEi [iiutfr liiu; Hiailft*). 

Nih, t 7i i. Similnr Ci-ntri^i-, Jor^ tnt mlii>, Fiu. ijri r , 14 II 0 

Similar ccntnifnfics, with ;i -.I fix iimt riuvifhrr <j unlit) nminr, ri-iJm-hiipj 

the almVc |>ficr* Eiy Zp i>er rent, can he 

No. 1715, < 1 nEtitujjv, (Jmihir to Sn. 17 iu, font with liccmatokrit ; 

ilk' hitter make* akut io r ooi) itvnhuiiins |n-r 
minute >, ,, .. .. >, 16 10 0 

Nt-, 17th, Similar .'Vppanituvbut for 4 test tubes .. ,, 0 10 0 

l'mti’ftiiij! Mantle, fur ihc Centrif 114^ N'or, i;i« Ihi 17th, 
eriiirrit'lltx] ,, , r ,, ,, L , 0 9 G 

J'nitU'lfllK Mnhllt.% ihidicl-lilaUtl .» .. ,, 0 15 0 

If [tie motor Iijls In in- whiijihI for -on In 2J1 vi 4 l$, tin- pru n- 

will bo ilimilKtl , r r - b l , . 0 |2 0 

Ji tin' muivr has li> be \nr fttienuttittR I'urrent, the 

|)Hm wflt lv IncniuHid , . -b b. b b ISO 

Ealm test lubes S'I. each, If iffovidutl wi(11 hk 7 il. wu'li. 
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ELECTRIC MOTORS FOR DENTAL PURPOSES. 
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SO 

Nl'. 17 2\>, Electric Dental Engine, complete with l-un-ki-i fm 

susi^tbion, l*ml niritiirt, CiiiiV. iinJ cmmi-tling 
d(«*\ HesiHln 'haft. h'lp. 17.Mr, fur O.i u» us wit 
wnlitutfas current .. ,, 

Nt». tyaiii, Siiniliif A|ipnrnius, but mntnr wound fi»r ija in js' j 
voli co^JMTfow current 

No. jj-rj,. Similar Apparatus motor wnnnd fur 65 In Wj volt 
MUtrnoting current .. 

Nn ?7 jt it. Similar Aijpantdis, iimfnr vnnunl Imr 130 in J50 vnll 
,iJl,'nielli Mg <■ 1 invrit ., .. , + H 

lit nnlerinj,' iimlnr- for .iMminlilij' rmrrrnt, "liLlr 

f)*ritnficiiy «f 1 In- siijijily. 

No. (7”. Similar Apf;itTiM]>. Iroiiml for 1 2 vnlts fmm jminin- 
l.nors, iiii'ltn liiitf 1 riii' liirpre fmvll iirmiuiihiMr .. 

Price* of wparaic part*:— 


£16 10 0 
IT 10 0 
IS 0 0 

14 0 0 

vottapM' ami 


21 0 0 


Motor, cnddeAl in n nickel'platr* I (nr Imnued) s^Iutc, sn^iemlnl an a 
til hit 4 yon I? linn; 















“] it tut :Vw C attend ish Sftcti, London, tl 


No. 

1724. 

No. 

t/- 4 fi - 

Nn. 

* 734 f- 

No, 

1 f 2 .pt. 

Nn. 

l 7 iy., 

Nn. 

1726. 

Nn. 

1727. 

Nn, 

1 7 a 9 " 


U'ihifhI for 'i,s t« i25 volt eottfiitttaM an ix-nt 
Simitar Motor. tvmmd fur ijn tu j^n volts ., 

Simitar Hint nr, wiJiiml for u vult^, from nri'n mutators 
Similar M"lnr. ivtntnO tnr (15 i» 125 vult ulitnuitmi; 
rum'n l 

Siuiil.iT .Mi ll* it. wLHi IngiiluniifT, In null in: to 230 

Milt id/iivprijj'rrii’ nirrtilts In Hkj Mbits . H 
\V;ill Um kcl. nickel-jUnled i»r lirnnKinl, willl tilv- 

iiciijMTarA . , ,, ,. 

Fnut tVrtiUU-t, ttilli ItiViT tn stiiTl. Sl»|i, nr reverin' lllr 
iiiotm, ninl with t Iteo-liiit In rntilmJ it* sjnvcl. 
inefrxlin# IlL-^ihta cable .f yanK tong .. 
(tannccting I .June, la ctflnoel the iwn cables 


Vfl-. 1775^ 

1775. tih-i'irie ttiitor. far grinding italhihiiig, circular suws. 

trie,. % 1773, niclinhm,' two tatTKl'rcns-titd eight 
chucks, far Eifi tu 125 vuK cwitumMi'- current ., 

1 77sA. similar MiiHir, miiiTVfl fur E,li> !■' :,VI liJt fftWiiriM* 

current 

Nf. 1775c, SLhUI-it ilnlDr, remind for to [45 vn|| iitUrifiitnw. 
rilin'lit 

Xu, I 775 J- Simitar Mm«ir, n-mmcJ r^r l jn i<i 250 frill itiinnuiint’ 
current 


E7 10 
3 10 
6 15 

3 10 

10 0 

3 13 
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SrrfAU. A Sti SOS, 

MOTOR TRANSFORMERS. 

ttfsQ ftit&t -pJ.J 


No I780. fllelor Transformer, to cramirl an alternating cuvreni 
into a cotUimujtH current, for galvanisation and 
electrolysis, rig, 1780, The continuous current 
'lyn.inio supplies 70 Vo 1t s and 1 ampi-rn £20 0 0 

No. lj&2. Simitar Transformer, for charging accumulators. 

The con 1 innous current dynamo applies (15 volts 

and ImpArcs .. - 34 0 0 

Tllt^e price* iiitltfiiir the nttf-amry rhiMtatS. 

Laxter motor transformers, suilahte to give from TOO U. 2,000 watts, for 
spark coits, arc lamps, dC. will In: fmmcl Under Nos. 2&Sn 2687. 

I cl iM.kmiK motor ii,in-j..7LiiLi-rv ol tins Jlii'kI, ie is nccesMiry to mentmn the 
nuiwhr of pfriotis. as well a* the number rtl L'Olli. H die number rtf pcncHls is 
below jo cr above 70, the prices lueiitioni’-d will have to be inctrasw], i-Lstjnuitn 
will lie *rnE on applit-aiLim. 
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So, 179 «>. ConEimiaus Current Transformer, mi 1 is. 1 liens, 

electrolysis, or surreal lamps i-cjo. ITw 

dynamo supplies <s cmi Mintons current ui 65 waits 
(65 volts and 1 ampiro) , ■ a . £16 ID 0 

Tills tLmii.it Lfjm.hUinupr i% nhM 111 L in va*r* whlcn: iS i" mu wik- fce use the current 
1 ri>iP Ifrc mivin lUinel lv |J«ir insUncG, cel n hydro-electric bath, or in a -kl 

■.CDUVii »i ileftc li i\\ iiinuLuim] iwjp I In 1 ilyu-mm l> efficiently Ui-sliIilIGiI 

iVcum t Eui mofcrir. 

Xm, Similar Transformer suihibfe in m trillion fnr raillery 

hutiicra requiring up to 18 umpires ■ - £21 5 O' 

As supplied to the War Office, Univemly Celh^n Hospilil Goita^r 
Hospital, St. Andrew's Infirmary, AlntrdGcn, etc. etc:. 


APPARATUS FOR USING THE CURRENT 
FROM THE MAIN. 

Tin" first frvitchlmiml which w»* t-vi-r ih -ijynu^l t« uflie current frmaa 
■ lyne.inu> lor me. licit purp^u^ w:ls rtifljU* |iy n- iei l.mutou in iJfcjn- Sinfi- 
lia.jt 1 iimj over ^4100 .^itrhljttnnta 1 >-1 I'jLrirji ts type*- lnuv I'em madt 1 hi “ »ti F 
worksImiKi in I -I'uirlon ; wl 1 l|^vi r tlm* the l^jppr.sr Bud by /ur lAff rjtjhTpVnrr 
in than. Jdntl of wurte. 

The compliment lias been punl Hi ilut -ill ejiit switchboard* have lH i-n 
CDpieHcJ by cojiifsciiiois, which proven u^t more junriscul constructions have 
not L'ccat Io 1 3r 11L 11 j 1 In 1 low, 


* 


SWITCHBOARDS for Galvanisation, Electrolysis, 

Faradisation* (&■* w.so m v\ 

FARADISATION. 



Xu. B SO?, 


and 


No, iSqj. PamUto Sledfio Coll, in jiriljNlwj mahogany case, 

wilh electrodes, cords, .md handles, Fii;. 1 S 07 .. H 12 0 

This apiwiLtm ^ ^Ltnlljfcr to No. = i, hut instil ■ I nf Ibc two dry cell* there is 
.1 Lsmy p^hisiLi uce, hi a h_i ■. I km L-r>jf c.iin hi? um*:J T.'riJi ihn cumnt from [Jjc m^rin. 
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M 7 /A LL AXD SOX, 


1 411 


GALVANISATION, ELECTROLYSIS, AND FARADISATION. 



u u 


JflUBL. 

Sit, I £ Jhj 

S(3, Swift till u.ird, will] vqU 

■ietccLor, 1(3 vary 1 lac (.nir’ 
run 1 1 Min liit iDliiii irojii 
Ol volt F>lfLMlUal]y rip 
to □ UHlL 7(1 '.'Oils, 
L.imji, switfili, eintl Ium, 
mounted on ortamellinE 
sliLtf. isize, fj in. by tu 
in.; wrigiiL -| Hi, J"jg T 
1820 £3 10 0 



N'fi l.-i.-J. 


So r ifctj. Similar Apparatus, with .1 nuTcnl rcVcrscr, 

mdlcr No. z&i, ounis. baticlks. tuicl 4 electrodes in 
addition. I-1.14. tC VI 0 

Size of slate. 11 in, by 12 in. 



No. [WJ4. Dr. Is, I<, Horton'" 
Port: l bit SWitphbo.LrU. 1 'iy. 
1824 , for gaKimiiaiiiin 
and electrolysis, in poUMictl 
walnut case, with volt 
tdtclor, 111 il I ia m [. ■ - cemeter, 
kunilt?. cwd-i, and four 
electrode* £7 0 0 

Slice iS in, by ij iji. by 9 tn.. 
weight is Hi. 
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Xo. lii-ifi Switch- 
boards dli iia-i>‘ 
sol tes rut Sj peciftcd 

under No. tSjq, 
hut □nuiii'dl in a 
jiorlubtc (toiisliPiJ 
waEiiut ciise Fie, 

0 0 

bj? jz m. 


a 

_i I 


71 am t .Vw Cavcmitsh St mi, t/md&n* JF. M t 


\... 1830. Suiichbimi], 
Irr gaUMnisnt mn, ok'c- 
irolysis, and Jurat] t- 
■j.-itton. cnsssuitiiiK til 
voll ,«lev tor to vary 
■ lit! riLTrcnl it 0111 The 
muiil from O'I volt 
^rmllinlly lip lo h]k>HI 
70 veili a ; thk||D toil 
No. 27. i^ilvitnonn-lci 
Nu.sKS.ttitli 2 shunts; 
ciimsnt rercnei and 
I Jr.iteUatliTvirfcV key. 
llinsb kmps jnvitfiics. 
anti Iumis nmunlect oh 
mianuslfad sin ft or niHT- 
I i|t*. I'1 m i Is. handles, mill 
-i.'i eloctrock’s. (The 
ii] p| until is is siinil tr Lo 
hi*. tJf.il. (nit. is tiul 
provided with the voll- 
lltDlcr sllOuftl in I lie 
SllnsJnitiiiH) £15 0 0 


Nek. IH * 41 . 
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SCFFAU, AND SOX, 


r.|i 

So. xSji. Similar Apw rains. wilh a. voltmeter in addition, 

Fiji-, lS,U - . . T * £18 10 0 

The apparatus Nos. ].\to,nnl iSji can bo enclaved in a puli'Jits l irmiiflgaiiy 
rjw •■vtlJi glass, ■ lu« ■!' ami lock, ptatoCI it from ■ 1 lls-C in-1 inU'ifrFViit'e hv 
servant*, Frinjof The cm?, £2 IDs. 



Xo. t#J?- 


Si,. i »j;. 


Benchboard, wills accessories as specified under No, 
i8jo h iirranjijotl oti a trolley of oak, with castors 
covered vviih i ndfa rubber, loir hospital us,d. Fnj. 
1S37 


£t8 10 0 
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;i +i nd 7 ^, Xfm C&ttadisA Slrcft h London. JI'* 143 

Ng. i-S^n, SttitChhoarcL with necessaries ^petiifi^il under No. 

1830K iind wi 1I1 n i-qitm-ctfir in add! linn. niFMigcd 
in a dr>t-Ifke rnraho^anj- cnsc. with gtnss lid 
(su^pc-tlecl by the bile Dr. 31, Murray > . + 111 0 D 

IL^iismc^ tor other combinations of apparatus will he sent on application. 


A|i-ji 9 11 -Li i-i!- Ntm, 1^1 ■ tS a- ► Imat IktM Mia] 1.]iliccfc in the VV;n Office, the <'jn 
Ai'ltkh kir the Cbl-ink-x, St. DprthDlnmcwV HospitAl, fjuwn ALesaiidru IlfrfcpLtnL 
Lfcildan JliHpitnl, Kmn's Oi-Jic^c. SL_ \lnfy r * a mart ^1. Giw^e'h 

Hospital*: Lnnd™t Onnaily Asylum, C'htybtiry: Xatinai.il IfafpilaL Em Ltifs . 

Mr^pLliil L>r |' | "i l» ■ | n y ;miE | # .-iniJysi* ; X^flh l.iMiilJ Nr^-ifel.il J«t OufdlTIl . Po|lliir 
Kospitoli Stuuncnls tl<nip{tEiL h Greenwidi; Vicluriii I l^niml frir Children, tluipitnl 
Lnr SitIc OJrihkfVti. (jM-nt 4. 111 > -inI Sired. pil-., sai [.oLLiliiifc. Hflpl 1 nfimiark-i a]] 

Edinburgh, GUnjimv,. Ai wtIl-cii. 5 lull. M^uchiBilcr »mil Liverppfil ; Nrw 

CenBrnJ b 11is|, kj till uLtul i.inccn'a HoApilal in Binniaa-luiLt * Vicctnia Haspht&h 

ItciLuit , fjjnsQln Coimiy 3 Spiral. SwWk .md X^nvich Mospatiil* Ebsx?k -Lnr) 
CoMicfter Hospital; St. Aiidr^^'s 3loflpiLal h Northampton, Sussex County 
tftlirfmiry, BrifchCnrt s lufirm-.irv, l^ttntiiry', Norwich t Royal A lux- 

iHidfn Hospital* Rhyl; \Yir*i Kent General iloftpatJit,, Maidstone; Getflcr^t 
Imirm&fy. ItefUordi Stmtlcy iL----!m 1 , 1 -imrfiO-Ql: Sinfcdlcv's Hy'IrmvLihic 
listablishmcnt, ]-■ ;Lrj4> 1^.1 bu Hydin-ji.ichtc f>mp.nlv ; 13:1th Club, Dover Sireel. 

Lmnkiit : and to fivyr jnn Medical njeru 


APPARATUS FOR TREATMENT WITH SINUSOIDAL 

CURRENTS. 




No, 3 cioo. Mgtor Transf□ rmor, lit convert .: >intimiim* ciirtvnI 
into a ‘.ni^ie ]>lliLSo -<11111^1 iklal ciUu'iil, ilicliHtaiifi 
1 li-ciKlnl 1 o cdiiEn't :n: moldi ami 11 i-j an mil .or „| 
jvi aniI a ,^jc< l.iy: l ran s. former to vary iho 
H.M.I 7 . Lft tin- hirn,,:-"|..l.ii currents LTatluilJy Irwin 
U few I’olti 11 [ ■ lo nearly H.W ve,| 1 >, I'ij;. irjw- 
[uj MoIih wwind for i^ vo 3 t su|>j^y 

(Ajl , JiMj to 230 Vo|t siijijily 



£12 6 
13 1& 
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SC HALL ASD SOS. 



No. [rjot. Motor Transfer mer h similar to No, 
ipoo. but arranged Cur single or 
1 1 Live phase shmseiidal Currents, 
anti including iHree sledge trans- 

Inrmcrs, ILLOLLIlted Oil : *■ :■! S:- 11 L J 1 1 

walnut hoard or cmtnicUcd slale, 

r^'. j^i— 

(. 1 - M. iiivr wimrul I>>e 1 i t :■ I" supply £IS 0 0 

( 6 ) , 500 to 14 IV il 

Tim Motor Tinns- 
CnmiiTS Moll, Il^ju and 
Itjrtil can also lie usciS 
Eor riiissaiie and rapid 
viUmiion treatment, 

■ i nd for surgical opera¬ 
tions wi eI t drills 
or they can 
Vtried With a I C<Lul:'s 


No, 1901 . 


reverse! {m** No. 

nr a tlis'llimitul interrupter, No. 


The Motor Transformers No.*. 5 ono to ’onA Cor cautery, etc., can also be 
used for treatment with sinusoidal currents. 


The secondary coils of llic -dedge trims formers are providCij with rack 
and pinion. though Elds is not shown in the Ltlnstialnui. 



No. [pzS. Transformer, with volt icyu- 
Iain;, in apply the alternating cuntni 
front I he main its sinusoidal \ iiihiuje 
prj i'J Ff|J. [rj2.S . , £4 4 0 

] Scion.- the .OLtniatiu- current from Hi? 

in.: Hi is apjilinL III U b.Llll. Ll iho ill I t>c 
LiuikhLiunml in order to jin'uits 'l iIn; psijtonl 
ITOIU shocks (tn-e In talk.It'S tsu-f I'.lgcs 

.I ,loV 


Nn ini's 
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71 iJJJ 'S 7 (\r. tail xh Sfrtgl, Londoit^ II', 


1-15 


APPARATUS FUR USING THE CONTINUOUS CURRENT 
FROM THE MAIN FOR CAUTERY, SURGICAL 
LAMPS, ETC., ETC. 


[Seen,Ifp pagt ,|u r J 



Xu ifw. 


N, f . [ijihi. Moioi Transformer "Parvus," ndlisi' llurum- 
tiUitQHS current It.r i-anli-iy, surgical lump*, ami 

Fmulisilinn, Fig. nw» .. .. £12 la 0 

|n ntt luring, I'li-.i’i' Mali- I hi- Vuriagr "I yrnir Mj|ij>ly. 

SijtL- inches wiiLi*. 12 ilirlws l:m^. 14 iltcllis lltgh. WiHjfhl j;| lli>, 

'I'Jiis a(i]wrLhi- is amply huge i-riiHlgh fi-ill tile tiiiiCi'EV burners usc'ii f.ir 
TUriial. finst', i-ar. mnl uyi: oj vratiull^. ami full -l 11 tyjH'' ml Mn^iol The 

strength uf ■jiLm-iil i-;in in. j Vitriol liy nii ans uf '.iitlini^ iliiiiSlal!,, Tin? cuiTi-nti 
are tmnsfuiiiu-it by a niulnr transformer, they are " earth fl'i'c," -si ihat neither 
|xitienl nor npentuf ■■an retrivi’ a shntk. The voltage tpf [hr Irjiiisiitrmcil 
current ih ivrlmn il by means uJ an altcmatlng cuirol i 1 iiii'Ji Miner. Motor 
acut IraniforiiK'l an- 1 mi in ilo l on a ireM-hun bast:. 

■a 
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.\‘o, 1000, 

N'a. iouft MfllOr TrauslDrnict. Fi^, 2 i?ihi, |‘„thi nl a H.P., 
suitable for outcry burners requiring up to 
iinfc] itr-fs. ;i i m L far all siHX Ot Muscat tamjW, 

WuunrL far 40C tO SjQ VdtS lit 10 0 

No, athjj. Similar Transformer, Inn larger nijic, { H,P, r suitable 
for rautcrv burner* reqitiring lip (o Ihj ain [liras, 
wound far 2 oo to 250 voils .. 33 0 0 

In addition to muitry and light. Tnnslormtn Nos. 3000 to 2002 caii be 
used equally well as motors lor surgical operations with drills, lor massage and 
rapid vibration,, tor air pumps, lor sinusoidal currents, Lciiue's Interrupter, 
Lewis Jones* ■* NbyihJniitnl '* In term pier, etc. 
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iSArfrti > tlf fJN.WI iiClteil . h d , 7ii F l , JfJHFlJJj,'J 1 -. 




i)\ kk Slw, 

E 1imrc m ^iVect jiittNimly liuin [I* 1 lama'll *il 7 1 .tn 11 *iLi l. i■■ L «il tLit Si-11 M. ami 
I I■ i | i.h ■" ;in ■iifili i liw J’aHI-wEii.L Yunt cnm[u:lil--'i-> Hit 

nil-rnni- lu- wtscum [lit uMn? IulL w r Jirtvc IhmC-? l» dI ynuf nu>H:r IrtWfrfCifnitni- Xu 
n^in in mt H|fwriiJii^ (limin' rilwaiit I" h w 5 i luu ■Mm^il «■. ilhiI m* 

pnii'f hi 4ga! ^nii vmi- 

Wmm ianMiilEv. 

s ' t\ JL ft I PL I- V/ 


rk'Li'infor ijrtf, WIG. 

I mjih *iu ihnfc cln- pknl v -■ -n | i£i|r.r ) m in \ i1i|i;nlifli m id ll I Jinn I-.- Hina! 
HilIit mary ml 3 ^nli Hlar) mir-, y ■MUNlm I >• Hi, -• in I E MU P,n vimi- 1 i- \iV\ Ihesauni: 

mali-hutl **d qmlEty fur tPq* EJciiLiEt^ | l\i$ 

,t Vntrs l.iitli fiillv. A »ctEIE.L 4 VLf AV. M.C 5 
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73 f ep ri'/ 75 , Vrij■ CilVfitdi^h Sfrt'ri ¥ Lvuitaii, IT, 147 

PANTOSTAT. 





••Cafiy u/ ipjr ji m k‘ ft 1} fi s hJv ii'i i,»u 1 ill . 

i ?i I„ IL I I' Sth M! l , IVlI. L I K l. B • ■ N, \ 

S 1 ■/kT 1 ■ in IV r .if tr B t r * I i 

" I 1 li c is v 111 |h r^-.-u l -_i c I'IbIC 1 ! 1 'i.i, .uuL ts in in:li □dmiri^eL 

' K Yniifrs I ill Hi! ill Is 1 . 

-E. hjlWSQMi* 

Snw* 1 rt/.'KVJr* - - fu uml h -Urui N>iU|> 4 hlr^ U'itt 

b*.' tmrtrd -ii^r fiu&'i* i Si junJ I iS i_l 


A f . [^fci/br^ inr n-ies^ tin- i Offi-nt fru-iti llii- imitn fi>i r"«=w/+ J n-, 

Lump*, Grth'inrittiiiwi nml KIihtItiJ y^is Sinu-jmUU /*Wi*tftM^r . lur 

Uhyc lull in fiiEteriS nul ii *r Luluc"^ c larrtiil^ . fur Air IUmp^ N . . . 

<=1 jiflil l m ibr*ftiM E-'i Suf^n-iil HfJi «h ill-., fn-phim*, Imirs, 

lir. 

JM Ihi- rum* 11E* ,ire iranp/armtiti : il i> llitTrfuflL' impu^Ni- for [iimuli! i-i 
■liH-rsiiur lu riTfk-L- a *lioek whilr n^iaa^r thist ajppn-rci 111^ mvn iliuie priT-e n-E the 
>lyUiiiLUK is ' i4nni Eril ■ iirtIt. 


No. jobjj. 

N 11 200j. Pa mesial lor im/ifHtttu c urn-nt of 200 tri 2jo vol ts r 

trig. jfios .. *. .« , ■ t2* 0 

Nn s Similar up|Kinyu*, i-ir titiernttling risrratl* im vols 29 0 

Dit h* r 2rJo t<] 2 jP vote . - - - ‘ MO 

Nil, ztvxp Panio5til h wM\ 0 accumulator cn-LLr- m 50 im;i ]iom 

capacity* m trdly. Fi^. mOy ra 3fl 0 

nWj, AiiprJ/c^H iijrjtf .| i'jVlJ'fii.jW ttrs iru m ftufi'J ii 1 pnc^. 

Ni-. _mto, Stand, made of enamelled stwl tut*?*, amt provided 

Nvith casiotK CQvomi writh mdii^riibber tyres , - 5 0 

A >1i?1al I ii i-N Fillf Mil 1 million nf iirntnimcilt^, rtird^ l-Eh:.., citn 1 k b 

added to the SfaJkI t price . 0 1 l£ 
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sntALL AND SON, 



TJ'wrSo IirtL»i--CC'■Vole invented and In ought Out by US in London 
■n r ijgj. 1’liey are the must llsg/uI electro-medicaJ ap| Kira his which 
hive been constructed up tn mw r Ijecausc they *U the varioi^ cur- 

rents ami motive fwwer wJLtuh are roquired nowadays in m«dicd and iiir^ial 
practice, with (he only eveeptiun u.i X rayh t>r t recount ol their ^n-.ii o>n. 
veiLienee they are already Iwing used by a J«r.ije number ol Hospitals and 
medical nwn «sce rdcisnoa mi pages 151 and 152. 

Tin-" instramenh have h en r.-njjicd hy many other fiinrs. I ml wv have 
the fonfft.J’ iniii fry far inrgr.sJ fxperunu u'ith thr&e afpamiua, a ml this 
enables ns to supply die -W fiwttiy v&tainMft, l!> ^nrnfliis our instruments 
fur m\f year, i.<i., should nny direct doe t« imperfect material nr workmanship 
In- disCiftTinJ within a year, nv mnh-rl .ike to malic it ginuE [nv r>| charge. 
Although over Duo ol him I'anto-Uuls an- m daily use. smun u| [hum sdrwu li^, 
none has required sclioiis U'p;or-. up to now uim h is tlw bi>l : rml at good 
design, materials, and morkniuiullip, 



t'mwuT os' Stajtd- Ktn mid, 
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7 t $nd 75 , A™ GtwunvJir S?red t fjfwdtm,, JT r.jr> 


i'hr sibojiLrir> i Mi^unti- 3 tH.s tJun cme umpire <ut a jud vrdl urHiELnguu.^ current 
supply, find l .lel be ii^neheit In- any hV4wll p>liag £ir Limp holder ffc 

- ■/ Eta 1 ,j' l i. r fJ fcNril mtr 

The- terminals arv mounted on an ebsmlte plutr, <>n whkli the words : Cautery. 

Lj^IiL. (lalvaUlftiLtbCiri. E 7 JnuI■■■_!(Lml ale rngr;u Lil. Mi tllJU Uri mistake Can be made 

In the cords. 


line Apparatu* Xo 2005 eowlsis 

• ^1 a motor ill 3 "HEglills OJ a H.F. 
jiao isistcd on a base of r,i--l iroai,. which 
i fuaiqiii^ five variable rhim^tai^ ; mac 
cjt eIu .ii? CciJItlfllaS the sfMrrcL fd the 
jiidIiof, the otljL-r foirr van - lIlc- 
htieaiutJi oi the circiillH Inr cautery, 
surgical lamps, galvanisation, -irnl 
".lei 1 iMudfl 1 lar-i iJ teat Jiiit, 

lilt SiLktinR q:i»ntiii Ls m r tb**L» 

ilkphWli can be Ahdis^d either by 
Ihv ftleel r lhLs i lis shflvni in Fig. ioo$} t 
which have to be drawn m«t t« 
increa^- the tlrcngtih til ihf ssurreut. 
m byattnbfittnl wi\h large ebonite 
kiiatwt. which have to be turned 
round Wv On HUpply vIeLiim e y pL- . 

,i* hn els ^r.ultUil ineit-iLse or decrease 
l d itir (MrrMl^treagth i=- •: uiiccme-1, 
both are equally convenient, bill tLiv 
n kI* -ltc pnlcn^bk bMArinc ! he 
apparatus can he dirtied and kept 
ekun m&re pji'iily. and muru-cn er, i he 
L r r,LnL> ct l:l y Ik- h-lt by niisdiik* on 
" iitron^" whermN ll Is Lit-.-. Likely 
llinl it will Ik- lori^oltun to push Ctiu 

‘iluiuu: r« m | ^ hnsin* t« wi'wk " ciSUit 
the upplimlicatl i* Liver 

Stand bn pLinbi-tut r u.h dn>win 
ill FLl;. 201J, with gla_s.sshuky-i. 
and with cabinet Jur the? 
recL'jrri-ui hj/ tauten 1 instru¬ 
ment^ ?4ir^iCiH In tb 11 hit 
|Hinap n I'Ec-, etc. Price ui 
stand Xu_ ^ara £9 is fl 



Nil JI I ^ 


fCafif □/ fii\ ntAMfltk-rtnl t 

Ji«ha.\ni:mu u*h J* pul- itf^, iron 

111 (-uAcJnviip r fiifc|-£ ib.Lhi Vutl hip i-Uciici- -H juiu lusii- M fll -4 r.iiin. irn 
vrHicti '.viiffLi 'i^i^iihilh rilkl in. in niTy wilv JL marvi-l rH -.ul l 1-^*1 ul cnn-^tiruLlirifi. 

V.iun. TsLlhflUlv, \ M MM.L, M D. 



(C) Jeff Behary 2019 


157 


I *JTJ- 
























f 




150 SC HALL AND SON, 

Fur MUfcry, l.Jwf ■, HHri aimi.Wlildl frttwhiiiHOii. TIli cii 1 il■ -r cOn^ptl?* 

Lhe ccniliakiLcius ijiIu .111 alternating current (see pnge 111]. wliJeJi i- tmatsformed by 
nl ain alfcfrrnnliiig currmt ttoiwIOHIter, so that at Hie scrundiiEy terminals 
111 this tnjnaJVirinri .lIjihiE Jr'i aEl I pi^ros Jlicl iu VrjlE* available fcvT i iiuUT>V. ikm! 
2 uni pores ami 2a volts fur surgical lumps. Two -.1 >1 1 cel^ rlicc^iau cont^l 
circuits, so lJL.it nny si/«=- outsn 1 burner rar ntrgfcaJ lamp may Lh- UHi*d. 

Tsa hupjjly the curn?m ftir jrdb'MM-ffd/iM. of aowip 

flN'iJh’iiJioh, tiie motor ir- ponvultsl with .« hn nfnt wimling, m 1 eLi;li it .■ 1,- -A^? Ah 

a dyiuimo The r uncut which reaches the |*aticiEt is therefore tioi connected 
nt all with earth nr vAlh ike current supplied by the main, nrnl our juintCuHalH can 
safely lm h,vlhI lor applying Currents even in ;■ tattle without Far o! espi»in^ the 
[■aliem to 1 In: dangt-rs hiL a fhc-Lk, which -.^jhEiI h*- 11-i-h il i 3 e? ti the cnrrtJitt ffcuai the 
main were w-^al directly tn a bath. 

Hie tefnsiizij* A the -ipceSal wiic bar ^aEvmii^tlcin -ife rannoidctl with ;l 
volt riefee e uf, which eiL.ihL'n m to v.ai y eLll- voltage gfadunlly from u-l up tu jLhiili 
70 volts-, Um current pruises through a rctoraer, anil a lEtad buat milliamp^rc aueter 
mdituti - the *■ ament reaching the pat bcfiI. The M A. meter as- provided witln two 
ahtuis*,, and uidiicale* up tn t s M-A every tenth pint nl n VI.A ; frcM-n 5 in 5C1 every 
single M A.: and from 30 to |ch>, ten by tcii. M.A, A condenser is provided in this 
Circuit in neutralize the pulsation-. oE some dyruundv. 

S’nr itummihd /nfrj.h'*flfrD*r the trails limned dki EuLtihg lurrcm pai-s-ts through 
-a smil hi r vol t selector. Sinusal • 1 .1 1 am I ci ■ n 1 1 iitionH currents nlay be uat> I combi 1 n-i 3 . 

For alternating dretdts the I'.nntost.it No. a »iS as provided in addition with 
an alternating mu tor. tu drive a cun ti mums dynamo, which supplies On 1 vamnsu 
current* ;lh dy^rfbed aLwJvq:. 

If no current m>m tin- main Lh nvaLluhk. o ^uuuiidfarMi.Df about jo nmp#rc 
hours enpadty mny he n^:r] to drive a 12 volt motor, ns shown in fig. iwy; HiL^ 
11 CouphsJ iii a dynamo pi^ni^ aln ut i"olt^ mid . i i □ni[K i rrt, anil 1111^ currcan 
li iiH^d i'1.1 r ciintery, light, gnlvimtsntima. etc . ju: descrih&l above. 

i r >j 1 rti- Jr j /iHr"Jwa : 1 firrufar . «u tin- vu riot is apphaittes r"-r i a t ■ 

are connected with a lleslble shaft which ha* to be altftdml to the motor, 

^jf pumpi fvr pTArnmalif Ttiith’ui iy. uj for eoinprr^iiij[ air I.--iv 1 h J >m ir.-F- r 
Hhyttunie Interruplt-r, Nu. 2 j,^. or l.tiiitf'h tftimapht Ji , nr 2.\\*. tb .are 

.iu.r:lir s d cliiectly to (lie ;ixlc oi the ruutor. 

E.ipitiit Alirfctioni for ju--- ufl- j-nr/ , ilk tht dpp.irAn %. 
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SU~ SfKip 

UV Ijlia'i 1 -sn|i]Jinl fmr lA'uilfUitjLtH fimoil^t ottlcis (>> 

Rn- A-* 1 111iMill v _ ihr IV m oir[i.f . il&u IihIui Oflhu . Hit* i mmi ^ml - inr tin- 
1 iJialm»- tli- n| l£gY|iL InrU-fc, rtiirl 4 vyhm Mk E'-icrm Sliml-iiy IV|iL 

J. i 'MriY'ri IfnspAlaii, ett I *\ ii-afei] >1 ■ >u IJ■ pspltii!. {'rnlTiil l^mdrai Thtiwit ■« a^i t I :u 

E 11 *-i|lil;h 1 , I ’'nli.ili I 1111 • 1 >.d ri 4111 li 11 i_iLiilli 11 - ■i]iil;il. i m---- EI'p^PlIjlI ■'>11111.111 

IJ11^1 n|; lJ. < ■:■ i-i-1; 1 iur 91 ih]ninI l-or WuCtn-M. Il<ispi 1 :ii Jii S: \iihu -iml Si I Ii/.lIii ^!i. 

1 .1 MSI 1 1 Ml |I liHiirrtipiLlhk: l 3 ih-:jh|kiL \h\ ni|hJiULll I'Jif^Ll, Smr, jLIIeI I.. l d Mr^ptlJil 

M:i|i|I i'^j.'k Hn>piGiJ p Si ■ 11 i■ i 1 ■ 1 1 Km- Km 1 1 1llir-|_nUkl r w 3 [nispii:il fiir 
1 I] I hi;.|i.--Sir liih-|iil.iL jii.M-.-il IN Ifl l.-> 1 ic 3 St I I imi.iL AluXJULiLril |-ltih|HLil, RUri-liV 
iLi«,pit,.| iot e tiiMirn S^iimkhtiin l-'rui- lliNipflal. SI IttfrthcJunii-WK lU^plLdl, Si 

i -I I irfi v H 1 || j Ml .1 i Sl J.ui K-.' J nil] 111-1 e \ Till i j;i1 I [<^j 'El .i I I S riL «.«.1 ]if I l.i 111 1 Si ivet 1, 

Victoria ] hihpiinl fur Children, Wcfltmiitftpr H-u>|ii|.ii. W'pm l.nmlcm Itmjiilail. 
Wllh^K'li ii( t akhkrdiftTlS. Blltll * luliJlk*Wf SlPiVE). 

Pwrufuii HorpitatSi r,'i. -I&ntley H capital , Ik-rlliml OHlttSy I ItmjJiljl . 
L >111 ruti l' li.iii] -mil „\|iiLt.iMcl Skin I lihHipn.Ll „ 1 'rEPyili.HL Lrcncrttl I Eonpilul , C'mulH c- 
'.iaul liEhrm^n 1 . t -.1 cltsli . 11 . II.I^ 4 . SllIMBi .nirS ||mu-ii-I| l|n*jibnl, t S1 tm- 1-1 1 S Ii»-«|ij 1 .iI 
NiHlliuTHjjTUN . [ 1 mM' l.iL I l..- 1 iki; 5 l. Wulvrrhri mptnn . i ^neml 1 11 li 11 n ;li y, i-I- iu ■ iMrr . 
h i-ijilrt n 1 i n^L 1 r I 11 lirn 1-1 ry . I .«3 nfirm-i ry . W intelu rr ("hi U I Wl w Huh | l.i I 
KikiluifTL 1 IaGnm.iyy. SUInnl j Rftya! Bucita 13 cp.pie.nl. Aylcrihiny; Kliyul Jw'ii 
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sett ALL J.VJTJ SOX, 


E 5 * 

b tibTJ inik|_; I ErPv|sLl]i]. AEiLLuaSp Utjyjd Stitflll JIlLiais .Mul SoRtl ULIfefejlimi l , ECuy-id 

I'niU'd ik«jllLnX Hull i ltoy?i] Ittfimnry thills Hoyid ]Iilirmary h r.iVnrtfcPtal. 

I ■: <>y. 1 1 Ltiitk*- Iliin^.LlL-, Salop InhimLtry S* pi i L hi L 1 v. ■ ■ n and l-Jiul {.'umwjilj 

I *[y fi i*mi h SUKIty I Inspiul, ; Vpi;tmu Mospiial. Usimlcy ■ 

Victurw I IciHjHtLil, 1'Qlk^loqrj ; WL MtDci-sujwf-JJane HohjiiIh. 1 mad I Ji-qjiTkftrii ^ 
Vurk I 'dLmay J lo#|*itsii, Cafleor and Skirl IhMiTviUnn, til-i^mw ; Unmiricn and 
H.dliiaVuiy llayiLi Enlii lm-uv L k jtipLhki fur of tin- li-ir d l ., I pIiI^uw H-nyM 

Lriiimi,fcry. D^nrlw; PtOyid I ufi nriwry, Ivdiiilnir^fci , koyal Infirmary. iati^^4jw , 
i rip - Ji Eyu, JZar, .md Throat Jr I l»s-j :i NlI ; Sir Patrick DiivFr- Hu^pil .il Dublin ; 

■i >[►! 111 i-i iiinc 111 itk| it 11;i i K'tfiuU Rdyal H^ihndry^rl Scnttldl'if fwrfiff; 

SwrjiMCii General find Jive ! Iu-jjlIM , AIFrd ll^pilsil, Mdlbonra^ , flritihli IJ ckH|?ll m I, 
CoklFll^ ; ]li |U*li J|n<| ij tilt. ; rivtt L11 L.lJ KjLi^iHrii 4 pl-ili* r.iI 

11■-.!-■ jiia.iI i 'j!i lie 4.i Xffw (rtfFiLTitS HosjuT;il. l£-inijoojk. Kin# tk oT>fi fc \ Uo^pi|jiL 

i. urtapmw . iWiy.i! hi|iiiiiiir'H Uewh'k : U'sirmiiKtwrt Pririrmib-y 1 lir<]f-.Lr l^rk 
t'uttanj^ 1 Hospital 3 CL F!■ rsplrta], Mynw, India, thildmk ■ } lots-pitill, 
Crlniit^tvr. 

N. K Aldrklgo. K\ l 1 . Hall. il E-. [kUeiiUm, j. Hurt, 12 A. Ihckerslelli, T tl. 
Ilichentau. A. I'. \V. F_ lirook. A. I SmUffl. J- !■ i ■. i .ilvfrk'v S. Navit-i 

I XV J^nicEs J. Evan;?, Lv J. E r »ps II I 1 " i- ianEen, EJ_ S. kiugartv, i. * X i -ruh- 1 n i . 

V a Grant. v. T. Gm^vr. tt l .. IT ix Griffith 'i, Guthrie EX A. 

Hiirrv. K. M I Ian,worth. V. S. I Ekhms V. C. Hitdmn, G. W. C« HoUinl* G. "I. 

I liill.iiid, A. C Holdrai It. S [mi-'. M- t.. G_ I^k, IX M. M sickiy, D. J, Mm .tulry. 

j, M;uici!yri:-. I 1 Mi llriik\ I 1 J M' lmm. j S MucGivjcur, X\\ I.. Muir. IX Ni-ii. 
W Qwreud, A 1\ Parker, G_ IXutt> I-" (X I'mud fool. I Jx iiwlim^^, J- Kun^lL 

\V. SumlfonL "I IS. G SmiLh. A, I.. Turner XX G. rnrn-ll, k II H'ifkK 

LrjJirinj, ilMlttf.’i.tif :,— IA II Atom iuiuImt, M. IF A^-ir. A. AfclporL, ILS. OurweJJ, 
Cm, \\ HiLdpcrow. k. L. Iki41 ni^-c I. \Y Ikiihumi. K- Al Jlrutlk:, 11, Mt.imlhI A, li 
llridpu, U. W, llrimiiLumlkY J. W, Itund. J. M_ Brown, Ck L s Cnthcart, G. L,_ Chcatta, 
A 11 nii’utJf t IE iljLytorL EJ- II. elusion. PC iL t ‘s lij-. lv. 3S. Crpsjp I 1 . 
c'lhihkb^rkLi^h, IE. Iiuwion. t-\ L. lnx-on k W. Hoyn-e, \\ Edmunds. F. liw 
IE. A, T, k 111L. It. j. Imr^unOik, ti. FflMfcttx j. IX El- E-n^liw.iEiM . k II IX, x. 

I . EriiF^unliy, EC W. rpUiidby, j. Ik timivt. [■'. t-rcun I- . (' CKfliwnn], Me* ■ M 

Nardil | I' XV S. Hnllty. I I T. EI • ■ r n 11|^_ E r. | Ja-i ■ ln.-||. li. Ijill.U ,| 

ri-umc, W. i.■. Howartii. Ik l-E. Jlumphru, l p . S Jnkins. l\ J. Jenkins. II. M. 

[■ * - jcplL.Ltpsc'Ei J| JielMQfi, lv }< J -^\zv r \«. l_iLV,, A ] jfcwsnn, W. M 

l^hlk-Y \\\ IJoyd, A. Ip. II. [jovkJI IE |. Mwccvm, G. W. M-iokcn^ ]l. IX Mi: 

« nil.. f MeGim j- R p. MeUuahfe. W ... H, H. Milk C, W,M, 

Xk>iil3in r W |. t r . NoiirM 1 , A. Orwin, J. S. IXliA. C. A. SYirkv-r, L. 11. IXiplar. A. I-. 
iVrinv. i'filhinL J l^iEL-LfcL K I I'ntti-r. IL \\ I- l a m\i-ll. J- IP, I't^tmn. X A' 
Hoad. IX Iteaduli M VV IX^-, 11 II. Ituhirtaun, li liV. Rmighlon. j linh ^]l 

Jivjm Sit |> SstlihiMiibi II. S. Smukii'f. AEl^ A, F. S^Lvttl. S. Sh £??1 Ski t" . ScfcfcLiMi. 
|. Sh 4 i^“. A. J SfElthsIc, PI IE. 5. Spinr, F Spacer. J. Stnriin, W Stuilit-I-OH . 

i , j. ... I nidii j t!. TttoaikjjHim. IL Tj)by P M l- TihL a. II Tubby. M. I- 

IVntiThoikHf I- t ^V.lIEis. a XVrsiurmnn. A. Wilsun, E- II 1- Wtali 1 L E 1 . Ulait- 
tirL. W II Whiti", \. ‘iVhilHiL-lil. T. r. nI. l\ VVrtftln L‘_ A. Wi\£hi A. Wyllu. 

Cvtoftmi. i -U., Btidom elc: —I. A. A M .Mol3 P j. Fc-lcrson. CiipL a Town, 

r., lv M11rmyi ET, IVLfci.-V£i| l |v. VL^tcS, jobuclfie^LPUlj; I-. L'. I.im^. AE.ivi.tu : A 
L Vide?, Elrthbano : l> ^ ii'lJrica. UodchtotlptoiE; J ^UKpliy. Mribounic A. XV. 
Miinrp, SyTln-i^- , I- A. h.Lpnui ^lontrtnl II Jnd.. HfiuiLiAy S Lj- X J^lreEi 
Vancouver : Dr- tL Key Her llringkok : l^r. Hu-lr:i Qilnilta ; McdlcaE CoIIuri.- 
; Uedlcal Collie, MadriM; J. C Oulmahoy-AUcfi, Hom-Kaig . R. K r 
JciifEcy, Vidpi^uBo , Dr- ItdHcr, I C^i^i H ttovsun. Wdlm^lciu* Nt w Zralind , 
N. f-. Mdnm. Vokciii.Linu ; hr. Iryfiii. s l'*ic-ikinjn ; hr J'luliiLit. Sc. B I'cUT-lnn-; f. 
Ium11.l I'.irtn. W. X r rkung, CawnJKir- 1 . J S11-, N 1 hriMae. YX .uf^.iciup Vew XcHtimt 
IX I.. Nnbbrkpjp HciprttRhtiTt, It.ilj i‘\\M SnrRrran ^":iw 1111 ->r> 
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71 iJN.f J5. .Vrur i uvcii.imli Sir£if r L<sni<>K, H , I L V! 


TRANSFORMERS TO USE THE ALTERNATIN G CURRENT 
FROM THE MAINS FOR SURGICAL LAMPS, 
GALVANISATION, ELECTROLYSIS. ETC. 

(Si'c -sJjic t p(t£ts J5 «ijjd i tO 

No. :o;o. Scbairs Pori- 
nble Imnsformet for 
ctlu iciy a rul jm rg ic-al lapis jw. 
on enamelled slaic jdate. 

‘I liij CMiTDilt (or cautery 
cm varied gradually 
bclivKfi 5 and aii 
am [nines, and lilt* irurtCML 
lor surgical liintjiS from 
4 lu 15 vofls, Fip;. 20JQ . £4 0 0 

Siwj, 9| liy by sj inches. 

No, aojx. Similar Trans¬ 
former. \>m for cauirry 
only , .. ODD 

When ordering, please slain tin: number n£ wills and ihc number o| 
periods of your supply. 

Polished wooden frame with jjlusi ikoi, to protect the transformer 

from dual, etc. .. .. .£100 

Oar Transformer No. 2050 is now used by over 1000 medical men and 
lioiptlals, which is 1 he best proof of iLs eon w nut rice and reliability. 

No. 2034 . Portable Transformer, r^r 
cautery, ungual lamps, and sinu¬ 
soidal (andiulion, Fjg. ^ ffl 

A Universal Apparatus, n> tint the alter 
baling (untnl I or cautery, surgical 
lamps, galvanisation and eletlralvsi*, 
htnutfiinja] faradisation ; for upent- 
lions with drills, for ma&age. air 
pumps etc., will l« Immrl urider N t. 

20o8. Jhiige 147. 

JfloLer TranslorEPiers, lo ecu ten the .1 Hern aline 
Into a cohtlimmw ruireni, wifE also be iuurnJ under 
Nes. ITfKMTSS And 2682 - 2 M 7 . 

Vo. 3ny|. 




Xij. j n y.• 
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SC if ALL AND SOX, 


RHEOSTATS FOR SURGICAL LAMFS. 

[$tr dw pagt .|t.) 


ThtsS rhwtlls CM hr itwil equally Well On a Continuous Of an alternating 
CiilYenE. In orrfpring j>le:i.ic mtillnn thf E.M.F. of ihe Su^ipljr. 



Js'o, iulVi 



No. J06G. 


N o. 3wxj. R kieos tat. con¬ 
sist trig of two lampst 
sliiiiifrlioHtit, switch, 

!>ml terminals, mem ntad 
on euOifieltal date, 
sin Tali 1 1 for itJl Jiutos of 
surgical Lim|is. ■■er-, 
m6o .. £3, 0 0 


N f ti. 30 <j 6 . Portable JRlieoslat for *urfcical lani^rs. In-,!. 3 o 66 £2 10 0 


TRANSFORMERS FOR SURGICAL LAMPS. 



\V< how IM.rti frequently aAfe4 whether ] salient and n|K‘ralor arc safely 
1-riNtci ti.iL against i) shock wliilv tin- rfa-ixtut* tlu rilml alnivs arv hring um-il. 

Iji .1 jirivaf.iL-nhii'i:j r.-iNlU u'ilh .■ dry ukiihLch fithif. carpel. or linoleum 

tin-11 i- no rt-k ■ rt a -tii.i l; null-- l In- pulis-nE ur (j]n-rnt»r touch a l;.i> or WaUt 
I- i|iL*_ In Hospitals, liiiweier, with stnxiu llunrs, tJ jc- i■■ i- a tlcddfil risk, e-]i ■ 
dairy ’ll hen iishii-rystosi’ojK'i, etc. 

Thii diin^N-r 4 t H - nnl < '.'us-t i! tin tfliiminaring ius-tniiuent’-an-coiiui i P-1 
'ivitli a tiki- I’antn^Eal;- Nos. 2 iniJ Join'S; hnl a* these mstrmni‘|ils 

afti inmiiKluii i'3t)K iiHvi% ™ liavr [imumiclHl simill transformer!- wludi give 
Mlilicit-nl eutTLfll li-r nil Ntifcs "I -myiml laiiipn. 

Nm. j.ic'1 ■. Port.ibtD Trajislorwtr. m Inimterm on niit-ruti/in g 

current for suigreoJ lamp* .. ,, fi 0 6 

ni/i I Jiaini'Jr r ji iiti’ln-, In t-ilil. *i incllis. 

In '.irdninj; I “I I■ stats collars; amt periodicity '4 tin- supply. 
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;ri (tnd 7 . 1 . .Wil 1 Cnmfdish Street, Ltmdm. IT, 


*5S 



Nls J& 7 J. 

N-". -«7>r Portable Transformer, ri- i_i r 2*37^, c<« tmn^tcirin □ 

feWiflBffns i-Lcri'riit fmr Sqi^ffcpJ » . £6 IP 0 

Si/.t- i in-rllc 1 - widt% Hi i itdic^i lortjr, S in-rhu^ high, 

Wpi^hl -H 131^. 

Ill 11n fci ■! i i L|_; jilkj-- nf-Lii- flu- vollsifE-L" 1 -il i!so supply, TJit- nmniiiLUM^ 
fiirrn ill isi i/biinj-i^t ikkfi■ cm ultfrnntin^ f.qrnnU liy mi? ins nt .i Minli ifHMfif 
lnmshimK*r. -i nc] tk vnllafit uf ihi^ altcmaiing i nrrcnt ro^hir.i^l by it#n> 
■ if ;m filin'i l: na 11 l; 1 riin^tcpmu-n Ic Tiiii lw- vnricc) unsily tc? ^nUpt il in -til ] 5 mi|i- 

rcfjmnn^ iK-IWftll- 2 Qlltl 12 VI lit*. 


ILLUMINATING INSTRUMENTS TO BE USED WITH THE 
CONTINUOUS OR ALTERNATING CURRENT 
SUPPLIED FROM DYNAMOS. 

In ordering I hew inurnment ii is rmeessuty lo si ale the voltage nf 
(hr- supply, .11 id in .some cases also v. hcllier it is ii runti minus or ;tiCeciln.I Ln^ 
CUrT(!Jl(. 

The 1 -armps Mus, 2tKK>—21 c.]i cm ln> provided cither Willi inandmni 
lamps, which ha vs* a carUm fikimcnl arrang'd in (l aig-Bsig in (he centre n-1 
1 lift glass bulb (so-cn [fed focus lampsj, or pJw (hey can be provided with Nenwi 
Limps, which pive a winter liptiL of £h> In Irto ■ andle-power, As far as husno- 
Ltmeous illumination, i.c,, al'scmco nI bright or dark parts, is concerned, Lite 
light Of lluesc Noras t lamps is as ^Ood as (he lime,tight, ami the candle-pQWcl 
comes, ncare 1 the limcliyln (hail any other lamp which may t>c used. Tile 
disadvantage of Ihc Norlisl Latoji-j is (hat, after turning on the switch, otic 
h.ls lr> wait nearly a minute till Lhe light anp.'ats. and the hunters arc fragile 
ft hey are made ol .similar materials r> ■ the AnurAYeLsbaeb gas mtiiilesi. only 
lasting Eor zoo 10 300 honlrs. 
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SC ff ALL AX It >fJ.V. 


[| must be clearly ceikI crsiood tb.it u<? fin- not bold tun selves 
for i In. 1 ’-*' burners. When ordering l tui lumps n is ucee&s&ry to state Hk 
volume of tin? supply, and whether they arc intended lor a enminuous nr an 
alternating current, 

I'tLL- price-, quoted for Lamp* N<u, sorju jm,;, aogS, and -tror are for tbc 
bull'‘--eye lanterns fit ted with incandescent focil-5 tjcnps ; if it i- dedred that 
they slum Id lie provided with Ncmsl lamps, B has to tie added to the 
prieo*, 




No. 2fiC)u, Dr. Mac¬ 
Donald "s Lamp, with 
biill'n-eye, for throat, 
nose. l1[l <3 ear examina¬ 
tions, and for surgical 
cqiern'ions. The Lamps 
are movable tti any 
direct ion. and can lie 
taken off ilie bracket 
and used as baud lamps. 
Price, with pa rid let 
bracket, OS shown in 
ill List ration, and with 

a 32 cirdle-powcr focus 
lamp, Fig. 2'.ii>i> 

No. 2095. Dr. Mac¬ 
Donald's Lamp, as 

shown in Fig, SOW, but 
without Hie parallel 
bracket, A damp [r) 
is supplied with it, by 
means 'if which :L can 
be attached to an exist- 
tiyg gas bracket 
stand, to lie put on a 


\,j. jcukS. Dr, MacDonalif's Lamp on 

table, Fig. 2098 . + ,. ,. - 2 b f> 

No. ,'toi. Dr. MacDanaliJ's Lamp on a (ctoicopic stand, as, shown 

in Fig. sioi .. . .. S to 0 

No. Z104* Ncrusi Lamp, with lenses and concave mirror, on 

Stand, Fig. 2to^ .. .. ► , S IS B 

N i- can also be suspended from a bracket, as sJuowii in Fig. ^<05. 

Ihjs lamp supplies a parallel or converging lieanioE light ni great intensity, 
and is excellent for examination. o£ larynx, ear, nose, etc. 

The Lamps Nos, soqo—zioi haw been supplied by ns, anUngst many 
Olliers, to ;— 


Dr. Grvvillc MacDonald, Sir Francis Laic in Sir Victor Morality. Sir Felix 
’vmion. Hr. j, Macinlyrc, Prof, o^nm, and «vw ."m*i other so: t :eana. 






-| amt \r w ('irtCndish Street, /jJffrftH.J, It ■ 


*sr 



X« 



Xi> P imi, 


"fd Ciiv’s Liospilaj* l.-niuUjii Ktjv-ii? Pretf Hospital* Poplar tU^pitd, 

Tlirchil {fcttrt Portland Sired) l tu it ua llojral InfirmwJes in GU*£t>y. 

MinEluatcfh Aberdeen, liiilihiii. Wtean. &nl£i«t T -Xr^-e.Lslle-on- r^nc ; Qu^ 11 ' 
Itwpitd ikik!I Ntw Ck-nrfil HoiptUt Mi aiiSumlu.ni ; Em Hcwptnl, 

Lincotn County I f capital. ItpjraJ Victoria [rouruDim.TJl[L> 1 ?(c, &lt- 

'!>■ the Govortt-mc--ttt% X&tAl. India, dC- ric. 


I 
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i.iS 


St:HA 11 - ANU soy, 



Nun JiuH 


So. 2CoS. Iris OinpJiragnu Fi(j. 2iuS p with 
fm&lotj jj]a*3 plate . P ,. £1 0 0 

TIif bulil'ii-Dj'c lens ai Eho Limits Nih. 

1 i tH.ns fiZ.an hp n'riiLiv^l find i he ires 
iljaphra^m c-m be Inserted ttislend. The 

uitej^iiy nl iIjl; JJiihi .in lie varied yr-utuiijly 

by means ol this diaphnunb uilAmri 
> liryirtiT (t- Arfdiir uf E^f fjijAfp which is 
imjwrlflnt fnr Pidilhnl nitis*:o|nc pur|ws*s. 

| | |H trEHierl flLllhH ili-^tfiivh- Ally 1^ 4Ji LI It- 
rarbdh dllih nnnn.1, 

So. 2 i[ 4 , Ophthalmoscopic Bracket* Fig, 
3114 * with fftwted lamp and switch, 

£4 0 a 

Ihc- | lELip Kfi, m 2\ v 1 Ej 1 ,|j| ii| h ^ be nll.LLhrd 
?ci l his lii,itl£ci i .;Li -i|s»\n hi HLuAlnttEcm, but in 
in»lt LiLctudviJ ija tlw priee 






No. 

Si i. s:iT# Lamp an rtlMeopk Jtand P and mounted on a flestilde 
metal spiral,. mnvalvte in any median, with 
rrileetor. Fig-«a5 ., *,+ — £2 7 0 

Tliis is a Very convenient lamp tar :in dfttraliiig laWu : aE give* a gead 
tight. L-art be broughi dose ta the patient P -occupies little sjuflu^, and Uit reflector 
nroci^ls the f'ves af the operator fern of tight* 
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T E 75, ,V*S' CaiVBfftsJ/ Sira'S, forirftUI, it'. 155 



Nsl JIJ*.- 



Alhjut Fifteen ui Ihese i;mt; ■ have been supgiJJcd l>y tin H> the llGlv Ofjcriltini; 
ihefttrra cE the Lontlon Husjuiiil. iiai! almtdy tipjy other lieiipitAij »» uunn 
them. 

X". - t-El", Rb FI eel or, with. .1 fifty-*wn He J:imp-s fi‘r ^ryu;il 
rjperjt rorts, mnimii-fJ «m Mnmjj ntind wl rU riisuvs, 

Fi({. it 2fi ,, ». - -WOO 

No. 3 [j;. Larue Lamp on letescapic stand. with redeemr. I’j-;- 2127 £3 d- ti 


I FlI* I-lcsi| i c:m l>e u>cd either dir tHumituHicHi. lor kre|>inj£ csfmseil it-irb’ 
ivjutn H n-r fm -un-ill tnrnl liiiitt 
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lift v. . 














St//ALU AS ft sox. 


jChj 



Net. :Jjl, 


Mn r aijjt Hand Lamp, with reflector and switch. Fiji, aijr 


tU JR 0 



Xfl. 31 |t, 


No, 2i_»2. Hand Lamp, with reflector and switch, KilJ, lirja 


0 IS 0 



Sg. si6i- 


Nti, Frame, with twelve lump*. 

SUtlahte (of (daring itvcr 
apilitnt lyiiij" in led, Fig 
3 [6=5 r ▼ E4 0 C 

No. 3iy. Re(lectar, with sis iumpi, 
mur^lile in any direction. 
Switch to turn on cither 
lllfteor ii?i |aTii|j=, Fr;. JI 57 
f 7 10 0 




So 11 jj. 
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SMALL LIGHT BATH FOR LOCAL APPLICATIONS, 


By Dr, Miratnond de Laroqueiie. 



'Hie l.wlu Hiitli, nmtainii^ 0 l*in»i cnn-ists u| :i rirum'dwped which 

H>|H:riS life- ;■ |iaii «J Sdsttiis. 1 In- Maximum Itmpeiffiilire wltkb Cfi.n Ik: icadii^E 
rfetusi(h on the ramllc jwivcr j ■ I I In 1 Limp* ; with Hxnrulk 1 lamp* it 

nm Iwr rtii-vcrl up |q iilmat izq ifeym 1 ' 



It i t k iipplii'd ill vuiitius ways. 3s shown by the ilium raiiuiis, anti is 
Hspedally useful in east* ni |riiin h liv• to rlwumntic nit gouty condition* 
iiilfeiimiution ol j obits, i-al^tuirts, j-iuiiu--, t:ic, 11 can easily In- applied to 
any ]ui t of thu body, It is Ii l>Ili ami | mriahli'. 

No, jiftq. Li;h| Rath as dfscrilltd anil ilhisirau-il £& (5 fl 



■» 

* 
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lfy> 

ELECTRIC-LIGHT AND HOT-AIR BATHS. 

Light has iinilVliitlHL' im\ exhiknitillg inlluch.ce on human beings ; 
it causes Hie pores of the skin lo open. stimulates circulation, and kills bacilli. 
1’or these .'iunfight is t»m« irsml lor lliem|'ieuliMl purports in southern 

i’Ii mail’s ; but itt our latitudes this Ls not po^ih]& h sunlight being too scarce- and 
not rdi.diK Several medical iTwn^Dr. Kdlo^, of Hattie Creek. Michigan, 
Wins to Iwc been the first— have. therefore. tried wlmther sunlight conki 
not hr replaced by electric light, and Hie njsull of these cxpcrirfWIltfl seas -n 
favourable thru apparatus tor this kmd of treatment have I'ome into general 
one. 
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Sift n*h iLOflSD 

PiT'-jMration is prixluced by the Light and 1k 1 hen of mcanttesccnt Limps 
a method which is preferable to the Turkish balh I nr sdvtra] reasons : The 
[■flrapiratwii ‘vets in :ii once; 1 III- temperature v'^tai lie convenient Lv and 
^ucnfatoly regulated by varying ike [iiimkr ol Eainpi hi tic I ion ; the Lempera- 
(i.iri cj rhi.. aEr wlii-rli l he |tiifitnt tiresLllu** k imrma]. om^quenll) tutor- 
I. itn jiW rj.vVi .frt/. and Thi- rli-jiro-inii ihuLt wliu'fi -** m-niy j-utk-m- ?LLlTiai 
iia the T urkiiti bull ilots riol appear. A [(hough the tompentun? is higher, 
iiciil the jHL!Tiijiiracat*n more |>rol'US<= Hum m the Turkish kith, Hif patient has 
;irt agreeable sensation In the dry brut. 


1 


« 


' 


. 
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j"i mi if r V"’it‘ CttivtuIisH Sir cdt f.tnufan, (I - i 1 *! 


rhew It^Tit Jjailis can be usod equally well with :% cantkniiopi nr art 
alternating current. h\ ordering. M is necessary to state ihu numl«f ol tfnfw 
■4 Hie supply, a ltd. if arc are decreet, it is necessary also to me 11 linn 

whether the i-ttrrcrtl is ton tirmoia or alternating 



Xd ORX 

So iijfi PfeL Wimcriiin's Light Bath. l'i£. 217V. with forty- 
eight incandescent lamp*, sjn switches, and lines 
to 'i witch the lamps on or off in group-; ol night 
Lamps aL a time ; thermometer arnl chair, which 
can In.- raised nr lowered. The sides arc lined 
wi Ih jmnirhiin pint e* h liar flnur is rn an lulled «* £38 0 0 

Sint: Bifljnclcr 4 tl. ; height 4 fi. 4 in. The b;nMi cats be URl-pi E-n jnutfA s*y 
IlHI it w3Jl 111 l* 1 ^ through Ftny slcwir, ami ?1 Cnti &■ im I y lw nhNincdi 


We laave tin- Uylti Rilli JCo aiyS, amount tithera. nr: 

HJi.1l the Printer KoyiL fLG. U 10 Duke rd 1 'ortl-md.. Land Itethrthild, 
l.«nl t"ln-iL-Wdh:uii, T-oiil l : ,ir-jij]s.ii. I-md H'-ntinck. Lord Kfinyqni E'msa- JJ.Lt/fclcL 
- 1 ; J. sJli-, Sir AUrad J li+ km-in. tlw Hon. Gp La-mbtfifi, l>rb B Ablrtt, Asuhn^upi. 
L E.iU]c P I". _VE me k crude* J* Shaw, Mctu^ Wcrtlunnicr, Huger ^ elc_, etc. 

I^p Cny‘s Hospital, the Hath Club in Dover Street a Lho Turkish Bnlhsat tar I* 
Cdurt. WolvdflMunpIWi Pia aning Li,lni ; Hydropathic RiMibliiltfiicntA in Peebles. 
Rollwatiy, I urtbridpir Wfllh. HduffiLm* aud Sydney; tlic Corp&mUhT^ 
iJyver, lHo., otc. 
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All tins light Uiih* itru lined with white enamelled plates, litfcatitp they 
reflect |hn light arid heat rays better than mirrors can do. 

Most ciI lilt: balks, arc fitted with incandescent Iannis only, lu.ll 10111* are 
provided with arc lamps as well. These arc lamps give a higher uukHc-] rower, 
but [3 is a mistake to suppose that their light is sufficiently powerful (n k:ll 
bacteria ; the apparatus required fur the latter puff mm? will lie described laler 
under N05. IJI.i —2 Jt) 8 . 

Tlie swilclues are arranged so that they i';ui be turned on nr off |mm the 
outside or tine inside of the bath. 

f'iiinUl‘1 il utiviis are addinl, mi that white. hi Ho, nC nil fight ran In" iimm.Il 

The dour can l* r pro¬ 
vided with a foil shutter, 
n it is desired n> use a 
search lamp placed mil- 
ifiik tile Until, 

Many combinations 
of light baths with arc 
lamps alone, or arc lam | is 
Dombinfil with incawl-c-i- 
eent lamps, colour filters 
to be used with powerful 
search In in (is placed out¬ 
side 1 lie bat It, arc fu¬ 
sible. T lie illu;h»tioA 
shows a light bath with 
arc ami ilrmr 

with roil shutter. 

Intimate* and illlu,- 
trations will lie sent on 
application, 

The apparatus cpnsUlllCs a current of b amperes With 220 volts 

In the Hoi-air Baths ihc temperature cart L-c rutseLl ^radimtly up to juo, 
or even 4t>u degrees., by means of resistance wires arranged',insiilc tin- bulb, 
The illustration shows the apparatus whir It is being used mo*i frequently for 
arms, knees, etc. Illustrations and estimates of nlhcr types of npfii'iltUs, 
suitable for the whole Iwdy, will be sdnt OH application. 

Dr. Tyrnatier's Hat-air Baths. 

A specif list about those lurth* ran Ik: hod on apjdicatlon. 
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HOT-AIR DOUCHES. 

I LtL“ I11.1l air is generated by propelling air by means ol a Ventilating Ian 
pi isl hi fL'Sisianct: wbiijJl can be midfl incartdesctrnt by the current from I lie an-iXt bi . 
The apparatus. CcHi_suj1&fcH tittle current k ant! tan be attached Eo any wall plui*. 

The temperature of the.- air eloss lo the mouthpiece of the apparatus can 
tu- r.nsed up to about 300 degrees, but il diminishes as the distance Emm 
E jji,' mouth |ik-i'c 3s m creased + The ipsantily nf air propel led by w apparatus 
is so great (a!ton! 3-tKi litres per miuutEf that it produces the serialLem o( 
nUssiige 1 ttie perspiration as carried off instantly. Hoi of cold air can be 
obtained 


rilHj 1 1 >11 nir produces Ioc.tJ UypqTicniia, and m 1 d great Viiiu 1- in 1 reeling 
;l| iscc- -i. • n:i■ysuscias, and sume infected mu I discharging wiriiruk and skill 
disrates. The hot ,ur fines up such Wound*, the SdCtvfchtl cease*. tind healthy 
ficv. L>ratildatiori- sudn appear. It i.^ ;ibn mi--t useful in rnuuy Cases lor 
Feliexmg pain, and fur treating bronchial catarrh. 


The hot air douches an? most convenient lint drying hair, sdlittg and 
warming I men or l^ds, etc. 

In ordering, please state the voltage of your supply, and whether it is -1 
rttntjntMNH or mi alternating current, in the falter case Shy period itihy ni ibc- 
mpfiy should also he mentioned. 


J 
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iWi 


SC HALL AM> >r>A. 



Nk, «flo Kouir Douche, 
I'l.sj 22 (Xj, with Small, 
m ol ij r serving as 
h.md-fiiecc, venLiliil- 
ing f.iii, oml CQJUWSCl- 
Lnps cop Is, ,j vurtls 
IrUlj; .. El IS 


No. 1 1 ijU 


0 



Su i ICri 


No. J2ii2, GlfLSi TtlbC, t<i h' ilttuflll'l Eif ill" 
Iml-iiir •I'hicIll'. Mitli ‘•him, 11 ri'-f i vi'ir wliirh 
unii lit- NllcJ Willi Jhtfflimi- Hf ilniK - ' 
(fEiK'jEyjiiiiv. Piims r j nmili- nit, l ir:.; whifFi 

sine lo 1 st volatilised liy lln- hoi air Fur 
inhalation, or for rookm# tin- air swxfti-r 
Fig, 2202 


u 16 0 


ELECTRO-THERMAL COMPRESSORS. 

Dry heat, in the shape o| mdbnt heat in electric-light haling tHsmji 
used sip frequently. id wi tJj hijcls great success, that it ctcw^ rmZ rerpmr-F any 
more special ftNconimendaiiou in many Cases of oild, and ini eases of a rbeu- 
miiic or ^outy nature, autlh as lurTibagO h sciatica, neuralgia h grrnl, rheumatism, 
etc. It relieve? pain* reduces £Wfif]ittf h Stimulates exudation aud the circuit 
E E-niiere 

Hot-air or fJeetnedight Baths are avoij&Ut in many hydros and special 
inslilutes; bul in ihe majority oE cases it will Ik riulre convenient, and 
cheaper, iE the treatment can be applied in the pa.tieuL's Own home 
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/1 & *Vrr*’ CrtrcinfisA Stra-K London. El 


i6 r 


Tlif ii]i|MT.ilu-i rvrpiitvd ,nc neither 
r'LiHki]\- nor i-uriikr^onic. but llity can hr 
used ciilv in houses where the electric 
right k laid oil. The Compressors consist 
of made of asbestos;. Hotrod 

thesfl string a fine c>flstuice-u'm is 
ivound, and the strings one arrange l in 
spirals I*tween asbestos pads. which are 
enclosed in an miter cover, which con U- 
renuiVCtl for cleaning or renewal. 

A switch is in ihu cinuil to control 
the heat, which can be raised uj> to 
about 300 degrees Fahrenheit as maxi¬ 
mum. 

The Ct>m]ifvsswrs can be made m 
various siiw* and shape* i below Is a ti~s 
of tfrow used most fuqurnlly :— 


Jsiii ;jb •. 





FLAT 

COMPRESSORS. 



N-i. aaSo. 

For tins Eye -, 

r a ■ + a r 

r a 

£0 10 

„ IMSi. 

.. Tfirnat 

.jiiiin. by 14 ins 

a- ■ 

0 15 

22S2, 

1 lean 

Sim-, by ulm* 

■r 1 

& IS 

22Sj. 

., Stomach 

H ill-?, by tit ins. 


0 18 

22Sg. 

Bl It 

I'illM. by M >n>- 


1 8 

saSy, 

. Alwloincn 

■ ins. by 17 in*, 

- * 

1 6 

„ aaSp. 

,. Lungs 

m + ■ p P 

* * 

t 8 


0 

0 

0 

0 

0 

0 

0 


lv*r llirlutigf, toil Hal < iimpn^it* id tlii'ti»f nimy !m ii-viJ •iiuiHitutr,- 
run- on Ibc rhi>[ and the other at 11 1 ■ ■ hack. 
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HOLLOW COMPRESSORS. 

No. 2291. Hard Bnjfs *, .. (i 9 0 

„ jjfjj. for Rllmv nr kin-n I 10 0 

,4 for I lie SIhhiIiLt 2 0 0 

Other -ifi-- :li](1 slia|,c.- l - lM be iiuiflr tu iu.'lIi*i. 

Rheoslat for any of these Compressors, with switch* 

givjrg ihw different degrees of hisit 1 8 0 

T'lit' Compressnm can bo used mi any rurrciil. but in ordenne it is UrCC-'iiry 
10 Ain 111 the voltage for which Cite apparatus, is required. 

Tin’ Compressors should he lined near the skin; if they an* covered 
with ;l blanket, nr something similar, tin* ln-;»t cannot In- carried nri by the 
air, suid tin* tompcfattirc ui nm* >0 high Hint idiiiikcts. ate. may lni-mm' 
damaged. 


RADIO-ACTIVE PADS. 




Xu 


Hie sta.rtliu.tf neurits which Iww lnvn nbtltini'l wii]j pure Milium |ire[';ira- 
1 in 11 * -in' m h ll kmum, ;nni \i EitLs I■i , i ai tLinl many \4 HJn- JHvmtiE =l1 i-U^ 

i ||i rL-s I■ ■ be uhlnEnitl in in ni-i^ i»J in-n-im-. iiuurujjrri:,, dirum-LlH • - 1 » .. 

j I h'■ 1 it iii?v jLi'i' 1 1 111 ■ In I lie rrtilioarliV'- (.hojhtIh-* "I I heir liiiiix-lm L -prLii^. 

Olir psitUan- llklin I Wtlh |]ic I-l-I rmnkTLnl fniUn which fn'limti :rSslriieLml , 
tin ■y retain tJn-ir -u iivit\- Im sm [inlimiN il lime, 1ml luive nut the ili'^Lrarlira! 
iTfrvis ii-ii ■Mir'n the pure rtulhaiu |jraprotiiiii?u They -ne rntencle.1 1" 
rjudll-u [UiEti'Ilt^ Ui i«hl;Ju *Ll hoilLe the hiilellrill rfTrrt-. Ill nulio-.irliw 
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71 rttrti CawtJsdiafi 5 fwJ, London. H\ 


l6ij 

Tlii? pflHs Imvi 1 hi*i j u iL'sti* t|, iiihi nr** ^iumtHSeaf in h;ivc i i-mwir rcjisitl in 
JS" iJiii'Jir uni is . Eiiis t- irmir than I hi! |iuwLT ven !«y [Pm- iim^a ctuIim- 
□iCivi* spring id lvur^jir iCiiinii-in him l^n. liidun B:nlc«n J^5, Cn^li'Humnrc 

j F imM-i). 

Tin 1 111 Lk 9 - E Till 1> >11 Mku 11 11 i.' I I « HI iL J l| HI UlftllL I *1 LLl' If il [llilll* i-- 

m .ipp-.l m ii light-ti-L^lii nil Vi'lHipr. JhU'l ji rsiilii>^..uvc | . 1 wit la □ kvy imhUm - 
nr;n 1 i Ii pi. cuti it i*w iuvuu (our liiiui-. 4 l ^ainiliir tn tin 1 emu *luwn in 

I he N! ust 1.1 linn I will Ik* nhluRiml nil (|rVfi!|J]MTIg Hu- jil-Llr. Till 1 pill* J||V light 
in m'islit. pHiub|<\ and r;in his wnm wjilicnit ilisccmiftH’t during niglic Him- nr 
• luring tin- tidily <>l ru| ;lI iiHk A-i hi ml- ran limy tire lluI huflliid Eirtihcinlly, 
:h-n- is ini <kaii{[iT ->i ;my Imni-. TJi■ alleiiale final 4 nri-l 1 uive IjrJtJi usr I u mJj 
gn-al Jiiicn-Sfi aai limmy u Hit! ions i^J n nervous, vti^iimlgic, rh^iuiiiitii elc Jh 
EiQiiirp. 

NV«. izjcm. Kiullo-arlivc Paul. & x iti Fi^;. 2.]iKJ E 3 3 0 

,* sijfu. X -S ill. 2 2 0 

+1 n 4 X 6 in- I 0 0 

< Jf/nf fJH be mdtdi' So orJdr, 


APPARATUS FOR THE TREATMENT OF LUPUS* ETC. 
By Prof. Finsen s Method. 

Ttw experiments made Ly FroftEfor 1-insets have sliowh that lupus and 
dniilir diseases ran be cured by a very powerful light, provided that the 
tissues to be treated lav? I k^cii rendered anmnic^ that the It^Kt ran ]Wtnitt 
iar enough without being abiorijtd liy the bluud. 

Prof. Finacu u hl , «-1 targe arc lamps consuming $0 ;n!ij'-i'-rrs. and giving a 
light of about 10,000 Candta-pOtver, By moans of lenses I lie Eight is concern 
Lifted OEt a small circle of about till, diameter* anti to exclude the liuat raj.1t 
a stream oJ water circulates through the tubes which hold iIid tenses in their 
lilams. I-'ollf patients can he treated at die same time with one tamp, but 
the original pattern is a little wasteful. 

Prof, l‘in»n and his assistant Reyn constructed, therefore, a smaller 
lamp on die same principles, the Finsen-Reyti lamp. The arc lamp of this 
apparatus consumes 20 to 2,s axnijfrres, is s*U.adjusting, anti a concentrator 
provided with quartz lenses and wafer circulation, similar to the concent mi ore 
used in the larger [amjK, but shorter, is In front of the arc limp. Only 
on i- patient cars I h.- treated at a time, I his U r |?c of Liimp is being used 
most frequently now. The light of spark- from large Leyden jars can also lie 
used ; these condensers have to he charged either from .spark coiLs, or fiorn tin 
aituinaiing current from the tnain. with a Atop-u]> rmm>formor 11 n? light of 
thcae sparks is rich m ultra-violet rays. Ultimately, the tight ol mercury 
eap-mr lamp- has i:s*vii found to be very rich m ullrilrVipjcl ray^, they 
arc there I orf suit.ib!o for this t rca! merit, provide! thal the tul-C- Oil which 
the Light is gone;, tied arc |Hirvioua to I lie ultra, violet rays. 
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Whatever lamp is being 
usetlf the tissue* must i« 
mmle anemic by pressure, 
and for ehi-v purpose thecom■ 
pttasoiS (lenses of quart*, 
of pictcs of rovk salt or foe 
ate pressed firmly Rgaiasl 
lilt skin, either by bondages 
of With tin: limit]. 


So. 2 jij 5 . 'Tinsen-Reyji 
Lamp. consisting of an- 
Jump with automatic 
re I'll I a tor, odtuoffling 
-<j wnpdres, cancentri' 
tor with rock crystal 
Lenses nml water foot¬ 
ing arrangement, 
mounted cut telescopic 
stand. Fig, ^ 315 , Hie 
arc tamp and concen¬ 
trator ran Sic moved in 
any direction £32 0 0 


‘11 j. >]i;. 

i3 [sails of spare carlwm, betf -quality tQ 2 fi 

100 ~ , . 0 is 0 


Variable FTieoslats, to uh- this lamp Willi the ■continuous current from 
the main, vary Ffmu £3 to £ 7 , according to the voltage. 

U is primib3c to n-se (9kc T-;inin Nn. z j 15 on mi nltoraat Luff supply Lf LinclezlroSylie 
rectifier hi inserted in t\w In such lil c-iLsi" liar a T c Um|i iiinke* ^ ?Llii;ht 

humminp 


J 


1 


- Wc li.nv sik]'i]>KkL'il okir E'mKW-L^vik f.nitip, iminn^L oth^is, to : Tint* W.ir 
| Hgiiri\ liu* L'njwri Atfi'tHi tot llK * OlOfliw r CIliU lPK ] Ifttpiud, U'miminiiUT 

31 ■--1 ■ 111 I, St. Vmv if |“rfn I hiYpil.lt, Ijlkcckk A 3 '.;X;i He] l-:l JjoapiUiJ, St. 111 H St.'UkL ■ 

lanl^nnrl I -undiHi ; liurat VicturU I Jk-li-i^L ; luiimi-iry, f-anliiB ; l : *w\ 

-iLitd CoInhaHter licMpitJil., Coldii'iitfr; SkiEi U^piljiJ. fSirmrniJjjrii , Infirmary. 
IJrtultafiL kciy.il Inticrn-iLPf 1 . (ilc^pdw, ^ti. ( etc. 
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7i &>t.f 7S, A>,t f'tnrndisk I-oudtw. Tl". 



No. sjtpi. 


No. 2319. Lens for using sunlight for treating lupus* Fig, 2319 £9 10 0 

Tim Ii'Jih cfkffctisljs til lwo efflKAvt i^ln.-ssw mounted an a bra** 1 in-». lIil space 
twlwccn ifrcm lo Ik 1 filled with wilier, Tin- nptiad psin Upended in n fork, 
moirntci! (?el ;i short lelerfflopie kUlulL fnavAble lm any direction. 


No. 2325. Compressor h conHssEnsg of t^'O rock O^-slal lonsc:-., 
iaaomifoil 1 m 1 ik anelal liitmUe, with nozzles for 
connection with the imliinabbei tubosi for the 
witter circulation . H .. £1 IS D 

No. 2326. Similar Compressor, made specially for treatmg she 

eye, Fig- 3326 I IS 0 


No, 2327, Similar apparaiu5> iiifttk 3j>edal|y Cor treating clip 

lips ant| auoulh, Fij f 2 J 2 ? I 10 0 


Optmting-tables or tnudias, tn give tlae patients ;l com fori able 
posit ton and adjust them to COJTCCt bdglat. 

frcjaai £4 tQs. to 


7 0 0 
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SCI!ALL AM) SQ\ : , 


QUARZ LAMP. 




FiiWfi" 1 * Jiii'llnnl n! iriMtint! ILIJHI with |im.iritnl HI 1 !' i* imv In iilh 

rm]ilfj)vi[ n^ularly in initny ini'iihah. Many ii-iiii.ii- lww Wn made 
m ci-|il-i 1. 1■ i In v hirifn jijv liunps ]>y otliiT sources of %lit, irix mm r ultra- 

vinli't in tinier to shorten tin- t’X]Ni-iiirv r -inrl of :il] iln-e ttn- mritury 
vi|»iHir finlrv^l in <|i|«ir* lulu- ]j:l- hnn lhi- mwt suw-isltiI It Uns 

flM Lt i'u • li — -rltn.-it in (in’ Octiisclu in,‘,h<in. II -idten^lintl. Nn to. nimh by 
l“nn l^nmijyi'f. Eli- ilaiins that. i;cini|jnrcil with n Hflrtn-ki'yn [..uii|i. tin’ 
(>narz E.aiuji ]irndlie«— tin- in lull i In- ti euc. Eli.il i hi - | .rnutni linn 

is ^rs-.Lli-r, luliI .is Hit- nn-n trend'll n.l inn- silting is Enur times as L, r re.it, whitt¬ 
lin' i Lirri'iit i'i lEk-iLini-d i- fully 4 ;nii]n'rr«. il is a Jiie.it :uhOMiY ''iHitpan-d with 
ik I tn ti [..unp. 

Sinn- then wilier millutritk-s in r In - cmi/nyy tin I .■ ‘in I ■ 1 11 IlnsjiiEnl .uni 
JJ-r. Ki'iilutti nl Hi" Knyal Sen IS it tiling lli-'jiiEnl Marjjilte linvr iril'rl iln- 
laitkji mu I Ittaili' <-umi]MTiltn'r; HM- All .n'iii’ IlMt tjie .11 Hull <Dl till' Snif.uv 
is nmn- ra|kiil < Unit the penetration is giviit [trnvidml r blur culimr liln-r 
is imi- mi"' i-iI I'l’iui-. n Jiim|i mid ’kin tn proioi-t it mun nn overdose ml ihi- 
o]irj-\inli'i niV’i'i short w=iv k-ngtli hi i tu- H/rtintr klinitefc iiUvturimcitrifi. 
Nm- .f ,m. I n njt'y I’in I Kf. iinnyt'i' r^HiL't* ltihji! results ohiium-d wiili ilii- 
||W|| ill use- ipf lltvi 1 11]m- t-ijeeron, eh . in wliieli lln- Fiiiseii lamjj Uml 
previously hem trim! wit Wit 
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IS -.[I[?pjkcl tO: J.nndEMl JdospitnJ : EtuVjJ Inuminry, ; lCm.J 

1 Settling t i cojittal. Mnrgnlc . Grimsby nxi<S | list rici U capital l KcmhcIi llcpnrt- 
ment ■ nivcnrily t'oElegc etc., cIl. 


ji and 75, .Vra 1 CiUVffrfr &h Street, London, II. \ 


Tlie clue f advantages of ihe Qti.tr/; Lilhip ait; :— 
Tlic mercury vi|flurs | 

iiiiilnLfictl Lri qnini utlitii 
WU lie r.ui«l to a I tiff IJ 
tCTifieralunfr, and gh r cs ti 


pauer[nl light s\Eiich can Ije 
kepi quite tool by ttiG 
vi'itef circulation. Tho light 
ii icmarkiibEy rich In ultra¬ 
violet rays, so that com¬ 
paratively short cs]xk>utc? 
are sufficient., The lamp 
can 1 * usL'f] at a distance of 
aboii! nr centimetre for 
treat Urg the surface. or can 
he 11 Hciil ns a compressor Cor 
affectum d«|icr lying parts. 
Wi (h tlie ]ii-l|> of quire rod - ol 
variou* ‘iijtes,. il can lie used 
to treat the mucous mem¬ 
brane of nose, rectum, vag¬ 
ina. urethra, etc. TIip atcj 
treated at onu sitting is four 
limes as large as tlint lrental 
v. rl Ii a FfnSen-Rtyo Lamp, 
and ii Consumes only OnC- 
iilth i.t the Current. 


The 1 trices of the apparatus are — 


No, 23Su, Quarz Lamp, on door stand, including v,ui. 
able rbcostitt, galvanoscope. urtlt. ami iudm- 
ruldier tulres. complete iFig. 2jSo) 


ilicse arivautag.es will 
(.ertamly procure fun tiii^ 
Lmi|i ,1 permanent iHisitlo-il 
in p!iolO-tEicra]ieuliCs. 

It can Ew used uu con- 
ttttuoiM current supplies dJ 
rorji umie yoUs, 


V(.v J 
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i;4 SC HALL A XD SOX, 

APPARATUS FOR PRODUCING AND INHALING 
PURE OXYGEN. 

( l\rimi applied fnr.) 

! hi? new : 11 :■ I vm 1 h in pie apparatus tu]]sist> mi ;i Lilies. ij.Lsk. to lie tilk<l 
hall-way iiviLli water, in which :l ijmaiilitv "i imrnianj'niiatc <i| |iolji^h is ilh 
solved. The hollow riTH>nHi)-g)a«i *t<tp|wr is provided at I he ki»x*r cm I with 
jt capillary tube which allows 11n- osym'n ilevfllci|njr w|n,-1i is. to he jmiircd into 
11m i *£T tn drop slowly into lh< L ^■miainj'aiiiitc solutimi. Pure oxygen j L > 
Hfiivnui"! immediately niter the fir=d drops reach tin; |ie m riatipai i.i t e, and 

about ,v i In is-.- -f oxygen I... lilitntfil grad unlit* tlurtiiK the i-mjese ■■! 

ten ruinn(ts. Tin 1 ftrociss erasr* whim ihe Fluid ha? bcrmnc as cnJuiirltss 

a? Vcatei, 



T hr nsygi* ran be in I m hi I by tin- patient tlmmgli a mclal mask, which 
is Hiiinivii'il with 11n.- idass llatk by an ilhlin-nibbcf lube. 

In LrcruiiiK asthma, whnopinK-coiaffh un-rS otliirr affection* M tho Unix's, 
a fnv drop? i"l niiiUflid, pi Ellis piilinlL? ml. etc., Dial" be milled re tin- water, 
Tliii |uiii‘ lit iin- i ilii|ilrtr ApjKtnitns. consisting of glass 2?a-k, 
rubber iisIm-. iheki l-|'lated im-lal mask, and rliciiiLralu for f. 


inhalation? ,. ,« ,+ EL 6 0 

['ln-micnl- for f> inhalation?, ,. .. , . .. 0 3 6 
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i /5 




X-RAY APPARATUS 


AND [HEIR MANAGEMENT. 


X-HAT 5 linw kriHDv indispensable m diatfotom, And tkir intimrtance fm 
therapeutic purposes hai grows beyond all e\| n. i-iiimi. The <i|i|iarat«^ lor 
their Jiniclui nitm have been Hiniplilii'ii and made trtnre i:onvi:ilient, but sninr 
nnitii.il men 11 ■ -i r ;t E l tn utii]»Luv iIll-iii, .huL -■ im t. > Ih . ■ I im i • I bn ,iiih- mm ill 1 
cleetrfcjil kinndnlj'i- kM- mn-ssarj Imt sLicer**, This him wrlainty hi- jic-i|M irivl 
willmut imidi dSflkulty and !■»*< «l lime partly by rcmling ami i-aiily by 
■■ Ih_-li u 111 [ i i ins in m L experiments. 

1 have end^vnurwl Im explain in flir hillewiiig' ju^ii. the "lii'trifitl amt 
pructieal part, the |>MfoL lawv, dasago. etc.. .in<| triM thal in will Ih- a help 
r.»iiMmy In-giimcr*. As Obin’* law Iww Ihtii i-scpliiinnl »n | ‘.1^1-' ^ ami u, 

ii will lint In- re peak'd. amt Uhim- din an- nm ijuite hum I ini' with it 

Are referri.'i! in l hose pn£e-. 

i-tuKiM anything H| l interest lie found mi—mu nr rnrl r|ui1 1 ‘ I-;n f invite 
cnrrespPFKlencu, <ir, il fHPttihta, a |XTMm:iJ r.iJJ. 

For nmre emiveuient nli-rence 1 11 ;t l~l‘ pul 11 n- various tallies referring I" 
iliiiiitiim (4 exposure, roin|imiRR various .TamhmK etc., vie., at tin? - nit, mi 
l*i ge' 22 J- 2 Uy, 

\V, E. ScimtLr H.Sc. Lofiil 
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SC HALL AXn SON, 


i 7 h 


X-RAY APPARATUS, 


Is December, the Kimtific world was startled by I lie news of a 

discovery innrlc by Ihafefcur lioent^eli, of WLiL’rr.bnr.i’. While expentnenl i ny 
■lviEE i Crookes' Inin 1 - am! fhiutesccrlt sails. he firtliiil thal from these lubes 
there miAIMti’ my.', which, lliotiyli invisible: to l lie eye, alt like ordinary lipliT 
<m i■ I■ irr■ ”i^iiipllic plates, ^iml iriOfflcovei that these lays penetrate suEistunces 
(luou.i’h which ordinary light fimnnl |sis-. for in dance. rttod, flesh, etc.. 
H-Eiik-utlitrwbfitiiiiCLS. like lnnesurm< b l>ib.un.‘ lc»s tran^iirenLorijuitcojtaijiH. 

X’fiiva an- gcntralcd by discharging eliftrte <-ui rents between Lwo metn] 
dHtnidii which or" suitably arrang'd in .1 -i-aU-rl Kirns bulb fnun which the 
ofr I his been L'slLairsterl to a definite, hip'll degree, 

TIhtm It nil conductor Ilf clrrlrLi-ity rijdll thruuigh tliRH 1 tubes. as in 
incancliuecnl lamps. Imt Tin’ current lias to leap across an empty sjkicc pi couple 
■if inches ivhlr. which oficrv such :m enormous nsisilaiin 1 Thai mill elirn-tn- 
o£ Mime ItH).trot volts ran overcome il anil 1 li^clui rpfc* across this gii|i The 
X-rays tiilu-s are !Iiprolore |Herfeet insulators fin' lliv MW to 350 Milt rurrtltl’ 
fupplii-iE fur lighting our houses, hut ttu-se currents ran, like all currents nt 
fj.lv vnltapfr', Ik? mnvrrtod illtu currents of Flip'll voltage liy iwwifurmiti"*}. 
'111".- imnsfdi'iiiers must frequently u-nl are 


SPARK COJLS. 

Spark ciills are used almost exclusively. The essential pints <»l a spark 
coil are;— 

A iKiiiuuy i'!.il, consUting of .1 iinmU'i ni tlun -In 1-1 ^ oi a special nnfiiu'bo 
iron, 1 onml which alwul nh> turns of thick copper wire arc wound. This 1 - 
placed in a sioui ebonite lube. to insulate ie innu ibr sernadory coil. The 
hi ter irtmsIslH ol many EluiUSfwd Eurm ■ ■ I tbin copper win- wotfflrl in snnse 
Loo 1 lun vertical ter lions. 

The or sjMik Itllgth to lie obtained from the scCOlULntV foil 

increases with the munibci of (urns used, bficapMi iIn- E.SI.F.'it induced in ail 
the singh 1 hints Imi omr inlilwl. tty chousing tin- number of him* suitably. 

u r e 1 .Hi- lor instancr. 11 arislorisi a primary riirfrnl of Jon viili* to Jo.UPo or 
100*000 volts, hut 1 lie number nt ampins are reduCod in the UOK proportion, 
Ikcauw 1 liiHij^Kr tin- numlK'rs Ol the vails and ampere- ran In' chuntfd by 
transformation, the total nieryy ran ol 11 purse never he imnrtrwih as this 
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Sh^-mhl lit Against ilif law ctf 1 In- mnscrvnlian ei <'inf|;y. IT tin- EriLnsIniin-aimn 

hiiisIh] In' r'JfiTlci] wit I.. ally liks-S a r'lirrwU .■! -ay inn Vf»ll~ and En atnp'ti- 

j.mrtj wilt I canid in- transfurinri!. (m instance. ini hi ^ 4 j,<khi- vhiU- and 01 n 

nr»|ifns .ivhhh repn-i'uls again i,n(Ki wnU, hut a^ Ii^v 

iN tair in wn-ry 1 rjnu.fiumalimi iif 1'iifqpr by Jrit Emit, radii 11 urn, the i-iPtivnunii 
tut hi lti.il. 'li.. Mn- enrrenl olit.iiiti'il under iIh- ahi»tv 1 ■■mliliniis will in- lieluTm 
.’i 3111 L .',h 111 til ki 111 [■■ ] 1 - H■]>]>'. instead Hi reaching In 411 11 ti]Ji 1111 L)■>.n—. 

frl fl\VFfri|||r I 111" ft'Si'NHHV Ull air (5L]i nf 

.(■ S' iz' td" 

tHUMM) TJtQttHM) t 90 .HIMj Villi* ilfi- lU't'tftiary. 

rill- -.park h-nji r Mi iiHii'iws at -1 mimli (pucker i.il> rli .lci tin- vnltage 
1 r 1 mu. id vdlin iirv iinrssary tu pwdtire ii simrk 4 in. Itiug, I mi zjcmhki vhIIs. 
i.r . ala hie ilmiMi' 1 If volKtge, give S^rks 1 r» in. lung already. 



In Hu- li.iw n| tin- ■■nil is tin.- i.'nndi-K^ i, tvlii-. faiitiiuu will l-e Miplainril 
luitf mi- ’ll* coils arc prnvided with Misi-kargint: Ms; <M« >'1 tlw-n 1 end* 
usually ml a |Miint. the ill her i* jmividi'tl ivjHi .1 plate, 1.1ms urpitigH'niml helping 
In hIcIccL the jmlaricy. Tiie quarks can ili-ebargi; easily hum tin* pmil tu any 
part h 1 1 I hr- pin1 1 1 ivhik the latter i> the rji'^fffirr jmlr ur iratlindi.-, urtil Mi ■ [mint 
llie [mode, ur |H.isi[iv(t [Rile, a;- shown in I m 'ig. J. ii [lie piiill Writ'! the IWiialivi 1 
|Kilt llie spirts in ml til invariably Hheliuigc Iwhlisril llte nfgfr id tI-■ phi!■' iiinl 
(he p 1 im. 11 > "Iu'mil m f~'i j. mill wimld Him be nhorter limn when dischargm*; 
1 he cnmscl way. 

h we send a current liiniu^li the primary wirf. lln iron beinuic* niaynel- 
uwd, kikI .1 ma^itL'liu lick] ts created. IIh- upM-ariincL'' nr djsapiKianinoi- <4 l|n- 
ltd:t|, nr iinv dhutlgc 111 tl> ijiien-uty. induces cum-uts nt short dufalinii in the 
-1-nnnlai v mil. Their intensity dep'iid* o|t the intensity rd 11 1 > manurth ln-lil, 
arid ike MiiniNt'.(( ul its appearance nr Mi-app-maiice. 

riiere is 5 i gresit iIrsife 111 lie able in give sAw/eKJitiKilFi's, ii^ Mi many CtiM'sn 
wiiMf tliafltmsi't. is impn'tihU il ilii'ex|Hisun.‘l^b longer Ilian the patient can 
raiivetiirntty keep his hrenth. If ;ui X-ray instaElalinn is wauled ehielly for 
rliera|H.'nttc jinijw-n-. nr In Jim! irin'tiiret. didncatimis, nr a hueiyn I»tk|-s in 
ami', lifts. eti\, llie r|u;dity and (vhainlity ui the piclnji- n«id imi in- nlf«etnl 
eci-Li il tin- e\|iii>.tiri hits In I ;<-t I lam- ininiiti-. iiei'anH' ail arm nr hml e.ni hi 
kept ipjnt. anil L'OTnjMrathvcly sniad niil> tt ill he >ntSac ien 1. Unt il tin- .ip|haia- 
1 ii:-. i:. waiit'-il Inr I'luvani; 1 In ]-rL—i'in ■ - nl StoHo in Hie kidney, kljukltir, i-lr.. 
"I H'aldiicmtnin.. HaimnLirs. tuliHTrulnuh liniiniN. mnauryi-iits, tie.. Mn I'^i'insinns 
■ line ii. lH-spitLiiialt may ittafce small iihj.rrl'. ili-aJHwai -nlirely. nr r-ailM.- lIlc 
niilliin - in hi'cumi' h.j blurred lliat llu- m^ative wnuld In' insitlTicii'iil Utr 
ilia^tnt'i'- unless we ran iintsTi the i-xfUKire ir» a few mu hiihU : in vnne eases it 

(1 
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i- certainly n gri-it advunl ;i_^- if the prwuro euv| nut rsi ini :i -niiUL rir.n Mom 
I 1 1 second, Yu avoid Wen IJm* riiovemnllts rlne 1 m the Ih-;i tLia^ ■ i-t I III- heart. 11n* 
urteriiS. etc. If a liegatmi of thus stumacll nr 1 jo Weis a- to Iws taken. the 
L^posure iiuurt itut eNCi-eil a i-puLriri m ;i se^md* t«i ;ivi►trl lus^ui diarpuete due 

In Ills 1 iMirisialtir m«™iLn 1 . Tu obtain X rays nt Nirtidehi intensity f^r 
Mich short in* instant a iuhhits exposure.*, p^rrfut h nil- have hi hr iihiE. 

Slze and Power erf the CeaK The Lutertsilv el the X i ;ty > generated 
in n. tube depends on the strength v\ [he? current which we can -m i Ltireugli 
tin- u\Ih\ The length lhC uxpusune dupuntk other tiling Itlee the dirtsmcf 
tmtwa’H mla-and plate, .lihJ tin- llneku^ >pl the inject, awl lln- jn-hitI ruling 
|tdWLT if! tin- tube— bring njnil entirely nn the intensity of tin - X my-s With 
a current of l millimil]k B ito ftnly, We have to expose twenty runts as luny ns 

U r ]]i J ll Wr rVLII 11SC JH 111; 11 111 iUll) h’ti -h Wltll MI ■ 1 Sill 111- tllhr. 

Sp^rk i/oils have Ixvrt dii^sificd up tu llifie only ai;cnti.Iit^g Yu the uf 

Lln- spark which they cue give. Thin is allUusl uscle^ ; il uu-.icts nulv ttul a 
■ ui 1 Iias ii xiiflieinil vulUltir an *1n1 1 1■ illu resist a tire of iin iiirgup m nr 20 , etc- 
inches Inn-, Inn ju^C «i> I lie |nmvi i-l .1 wainr-fcill i- not determined by the head 
of the water abne, but by chti head x I .tic af water whidi t* available, 

■>■ i for X rays the power rfqieiiEls im the number of yobs x iiiitliumpiJre^ which 
the mil can give. Tm uVLirmiriP (the high resistance "I an X-ray tttl>v it is 
H^r^ary lo have ,i VolNigt: not smaller thiitfc (hat re^uned lu MvumimL 1 tEiu 
resistance ■ rt an air rfiip Lu inches luilg. and :is some |n« v.i-r is rl^rahhi, 

ftails giving sparks u fik iS indns long arc nm-t Im|uv-ntly n^'cl. 

I ■'or .^niu- id] H- niiU giving -q Kirks \ inches kmg nr mure were con.-idereil 
preh'niblc, Imt ihi- >i misittkiL!, bi^au^’ a tughfr volfcigv tbstn tlmt ]hi--i-,-nl 
by a 20-hirli spiirk cannot he nmfle use ol. mul Ehv fjnw :(dditiun»l timis o( 
Wire whirls wrnU l be rtttintn'd on tlir ^:co]]d!iry cm I Rp KiacrraHE- ili$ spark 
k-iiglh frram Jii inciii's up n> j.| iih’lir'- wmiki not onh \w wlihEi-.L, Ims wciulrj 
Leini s in reittiie the numb fir uf iiiiltEainpi-res of the cuEreeit mi a> rciimt ui their 
resistance h a herii-i |>t;m i> illrreiisi 1 Ehi 1 iliamcter uf lln: efppjwT wire 
n hmL on eIic sn-cna<lELr\" i-oih thi^ reibirrs ibe I'csistmlee. It uni-L lu- cli^irly 
ia imLi t-I i iml that with n J:.| -i i nh coil which giv- -■ J milliilliijit'res only throng 1 1 a. 
tube, thu LX[msEire will tni Iw- ten tim^ 4 L- luiig a-, E^r iiisL 4 ime P with i 

ifMneli ppil which is q;iL]Xtl>1e nl giving ^hi miEli^mi|^re> llnmpgh llle -alilit; liibi-, 
Differences p|Liit4 j sis gnat as ibis tet^n varioos tyjns nil cuiK Thty 
are due the lari tlun ill tin 1 beitiT -’ihls the ^70 and prP|K>i;iicin nt rIn . 1 inm 
(■nie, coiuLl’iI-i- r, iJiaritub-r and number of turns id wire. Ii.i^-l- bi-cn eliu^-ii lum i- 
nom-i-ll> tllinl ill ih- Il ! ss i-tticienl coils- TJiis i- 1i-L-nali^' .olmiltnl, and is 
tin,' i uason why all iimnulartuTeis claim tLuis thuir roiEn gjw .i ,s heavy ur 
" mhlisibiHl -1 dUi'baijjc : hut uiiIosn wl 1 have -mne niertii- lu mesiMire and 
col 1 1pan■ the miEput. we cbi not know ;d all whicli is a heavy. ;i heaviur. thu 
Iseaviet^t ilisdaargv, 

Measuring (he Eliteunity of th.c DJACh&IP^C. .\Uhough it i- mil Xi'\ iMispilih: 
lu measure the intermit tent currcnta mf tiigli vnlt.igc ubCaineil frum spiirk ctnla 
:i 7 m aecurati.-Ly its we can nic.^nM 1 ila 1 i unflnls fr-'Hii Imt ll- rn-s- ur <tyn,iim ^ p ti , .na 
be ilwif, 4fWl it b -&f street Import Aim: c that in lulclhUau * i> the spark length H Ihci 
iLLunli^r ol II. A. which a «ll tan glvu should Ire staled 
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71 yiurf 75 , AV;v ("arrjulhh Sfred, l^afnt&n k H r . 

Tluera -ire no convenient vnlt nurture lor tbgsc L-urtr^is .Lvyvilulhle up to now, 
bud enuw without jl voltmeter tn.iy ubUin Mmie information about the vull'* 
u-l’tJ Ei we moitMiinr tbr M \ obtained llinmi'h j r^kLiULd ■ -L ^ i Mrfwr, \kc 
■-111 L.'JL Lillltt llbr VOltib}>* willb lfil-L- lidp lA t Him- j Uiw, c.g., imm vi-M- pmdutV a 
i.iirri'iii hi t 11 in i.r.mu/^Nj Liliim rr-iMlJJH ■ It the illiij.lI »umbrr nl phnu 
h unkamfn, we LaisnoE fflpnsffl ilie output in volts unci ttitlp(rn any rimrr ; hut 
jiriivi-.h \ lii.it Uit Li-ri- bar 1 iialtiji-in^rm :i qfiitnlHv ifrJbOfe i*tf tfMStmtf# a tihlih JVINtfPJiJ 
VUiYcirNh f^f 1 OTUUlhrr Pi 1 . idftrrJIAf lilaN'* r. AirA - orf tiftH j ptfrrrJp/Jrf (j rf.s thti 

mnJ/1Je/ 

Tlbe 1 mum n.iEuriLl 1 fethiiwould 

Ik- in iati ii -Lii if dh 1 ! 111111 11 >■]“ 11I SL-\ 

obtainuTilD 111 rough nn X-niv lube, 

1 111 1 (L-H J ih 1 .bhEly.iv 1 4 if C 0 ql}Virt 1 O 1 i i 

I lib I- iinpiKsibb foriwvcnil rc-w^n*. 
tlbfc dm-L f>I wh-lclb ah ihibL there is 
ip wa ure-i* ,s different;* in the n--im- 
auwof various tubes: Use hard atus, 

-siPkl idik Lnf csjuntiuititm un I he 
.screen* have pver five limr-s as nnidi 
ffeUftntnee ;bh ihf Mhii atm* whiirh 
atv suitable E»r EnAkii^ ncpfiilb-ra 
nf hnnih. Cttf-, SUrtqflifcnta th-iM ii 
cent k cnpalble uE producing -mi and 
?hp ninny M,A. -1 uib a in3 il s have iio 
iibL'-.ni 111 u unless Hid PJfiicJ rfrgrr- n/ 

.V.irij'ffi-.!i,i pi AFJ 4 i..< m, iLinl li 1 ■■ abed [Nkualda Cu measure tin* <m.jLcnir.atfrly :■>. for ifblance H 
Hiv temperature, rail be meUibrorL; the hwdlbcisoj the tubes diauiii^ nl^ frequently, 
rN|H!L:LflJ|y v.Elh hivwy ciLtfCiblS. 

£tn cement* that n negative .i-t liar Heart, vie., unn bo ruaduMl in mh Ii .uid Midi 
Lt iithv .llr ids if subject tu \h*s wLlll-^t fiucUtatioilH. .l- L’VL>I.LHLL’il ins |ia^u ±_ib. 

W !■ iwa. how-evri. nlespiiirp t|ar liiijbblaur uf M.A. ulitiLmtMJ llirou^li an air ^ap_ 
iLh lisktnncc depordfi 011 its length ( amt we bairis Eo iu|ra|ai v ibcrcharc, a LLrhuru- 
Ini^th .l- vi.iiubiril. I: Mmiitil hh-lm-m it nb. 1 »>r jl.< ctm. Eis^uimUle. beennse eIiih as tin.- 
Irri^ilb ol ituMNjulvnlcRt ppnrk yap n-f the lulrdi^t mhi-., Jim I Lhu MbbLaJlBihL eoils li-.lm| 
m X::by |ikh:lhh' still \*iw n-ajb. kfKtrkri- \tmmpluirie cnmlifcinai!*. the of 

LI ip rfoctirodefi ti?ninl r ball. eLeO- drt nut -'Ldei^t l Llit r^ull Iodk as tJbfl latirr ata? Let- 

El. 1 u imia. lib tliiuibeier- "L"lbi? M.\ nieil lt ih- w-t lo >i^ insi-n l-i 1 m the mi on 

the eoib 1 1 would >K fc ilimasigefL n llu'* vn-n- dune , bl Lh to Ire connei trd . 1 - ahowii in 
the skcii-l 1. If a hejaarntf >p.i\k u-i-d i- n«l av-wlabU:, j IricipaMiary espHs um on 
-imumpd ' -L^dy LVLib Lhe is-i lwu i?iii|pty lautlks, the ■ urk^-nJ whi-tli ^ervi.- to IjoElI 

I he wire*. 

I |^in,v l 1 fnund lh-Lt Oi>il^ pcivinj; miHinmperes ttinm^h .iudi .m air jjAp 
^nearly l^in- :ls murli L - birrmait tlbrou^Ji a Itlbc lbs Coils which jjivi: only 
r» ribbl 3 i- - imjn‘rL , >. i and □tth.fH] i i" 1 i Eli is jimpoEiiini may dldUftf, rti-pJv irhich gu t 
th? ht^hisi jj ffpu ln'f n/ ppj iilirtnifu-rx* through the ttir u/i. .r\\ give l/rr iVJjL'/rr.hJ 1 
jfjy.iiPi^L^ jpnWiiTffl^frr ■ jfifiroji^A tr tithe. Thu £tir fjlil 1 Acts idse » icih t, 
and excludlts. the reverse cumbit. su Ih.Ll line roudin^ is not tlisluflicd 
by ii. 

This method [fives us fair Information about the haul power 
of a coil, and is infinitely more accurate than ihe mere statement 
of the spiu-k length, It as so simple that every owner of n spark 
coll and H.Ah molar can use lh 

Ie is dsn dusimblc tip know ihe |>rimory Lijrmii r-ccji]iiri^d io fnodnee a 
ivudlfi nrnnbfir uE miHiampto^ through ihc nir A difference of 

II LbEfaiJi<:>L watt mure or le.-s m 111 ■ - ]^iauary corttllt is UHiiiL|KsrtanE as J;ai a- lKl- 
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Lull fur cUH-iricity is concerned. In’i^us** rht uhiiIx art reinli red hu » alum time 
uLily r Sim I't.ils which require :■ weak primary mirrenl nulls' in ^Lve sty 70 
lUilEiampibrs in the secondary runup. ■ iijiIjLp sis., jti cMisei pit'll re of their Ik-Mit 
const run ii hi. to n-.n 5 i .1 birder min |ill! than Ihuse coils in which .1 

heavier cUli'ullt i> leipiin-d in list prirnlTy circtiil. Mwrcuvn 1 , with lilt In tier 
1 nils tlir Liilvi tuplefs lieeiniH." Imt. ;s 11 ■ L tin- im-miry Li;is iej be c lea tied utter n 
e Inn ter I hiir' think with lht L bn 1 tier Ceils. 
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INTERRUPTERS. 

Hit- fu milfoil 'if the iiUerrnpUT i' to i ks' and ripen ttvr primary circuit in 
regular succession. It should keep tin- primary current closed juut lung 
i.-riHfUj^li tn allow tlw iron am* t" reach Ik- maximum of ni^uetimtidn; the 
break s?ji mid lit- .is rapid ns pitslliic, and there should In- a .nksfftcient interval 
In nlbiv tli'- iron. cun In I -- demagi iei bed In: Eure the tUiTL-nt is vIhm d 
Tlw more nr Its perfecl mailtler in wikis'L l these conditions are L’nLtilled s 

tin- 1 utensil s o( tlir secondary disclLurge ivlii,clk Call lir (I'itfhcti with vamms 
types ikl interrupters. 

The eotidiMscr i^ votmccu%l in pit Mild with the iivi«cu|iicr: it lidp- ii. 
n-ilitn- tin- >jMik appearing ill the hue rruptvr on tlir primary current, 

ami to dfin^tin; tli-- mm shit rapidly. U is id petti importance tn all 
coils ftuiiioclcf] with nu-rnury breaks jmi it is nnin*i 1 'ssnrv Inr dedmlylic 
breaks. 

The ft Cat mUMTuphtrs were- ■ ■! the haimui-r type, well known (rum far a di e 
baiterife in ckuk Mb. (taring in tlwir him- ufliqiency they have hn‘n 
51I periled. Iiut mu account "i then ureal simplicity ijn-y iin- si ill uv-fl in 
V’tnc jjnHatkk" coils worked by acCUultlliilofs. 

KtRury Interrupters. The mmur-driven mercury interrupter* .im- 
tnoal frequently used, TV re is a large variety 1 if them, IV jnjvrnJ|Hiiws 
lake place under a In dual nr paradiii ud. 111 mu lei to ixliiijiinsh nmn- rapidly rite 
spark which appears at thu breaking |wiiit than air would do. in si >ehu interrup¬ 
ters coal jujus is hviS tor tin- snilf puipu-n. The best lnji|ui-tvcy is 40 
Hilerruptiiiiis jker -c-rnnd 1 less UlAtl ibis Would cause the liglil iiel the screen 
Uk In- unsteady. aikil a liigiiv! (rn]iii nn is hound In iiim'irse I tic aiiinunl oj 
reverse current. and is mi iitincrissiri strain on and waste *4 mins. 

1 r-ki.old Like to mention here, tun. thai ii in impissibk to obtain tV bet-t 
rcsulis, unltusi tlie sio' of 1 In? iron core, the rajuinty nl llie ">inli'H'i'r. .m.l tlir- 
frequency of tilt intemlptcr are adapted tn otic another. 

Electrolytic InKmipHiS.—An inlet ru pier bu«d on .1 tutally iHffercnl 
]H'illciplc was invented hv I'mf. Wclmt’ll, in lii'ilin.ni iStjtp In ibis iulcrrupter 
a : trill platinum wire and a large lead » I; ctrmle are immeiscd in rlililtcd sulpfun ii 
in-id, I h®, iii'irl to 5 07 .. water, or air tn zj‘ Itaunie. \Mien a vurn-iit n( at 
h-nist ^o eulls md 5 amperes is passing lilirutEgli thin in niBdi ;l Eiiaiiiier that tlic 
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plurinuill is I ttp- nmxto, the density "1 tin' nirri'iit is -it gnai ihheT i. he small 
iiiimji -1 ]i.1 1 ii Lvcrnnas ver> lira. anJ stiuji is frjfrnieih lit addition, electrolysi:! 
i hydrogen and u^'gtn I" np[>eiir. and these giscs form .in iii^nlilEill^ 

it:.i11eIi round flu- anode. wliii:h iilLi'ltiljilt tin.' current, If there is a sufficient 
;iii]mlliii ul sclf-induriicm in clio citrcull, n ’•ji.uk apiieur-. nc llic bncsikiiif.: point, 
i i-.. lilt- anorl. . ignite* I lit 1 &"'*■*• and tin- giws 11 n- acjil to the 

platinum. tiling dosing the current ugum, I his process titki— pjsii c with ■ vtra- 
ordiuary rapidity mid regularity. Ihc in tensity of ihv Llischargies ami the 
Itcijiicuey rit I In- in (i'millions mn l«- varied m the widiM limits by varying 
rhir B.M.K listed in till- primary I ircnit, tl JO -LLriai ■■ III I hr phlinmu amide. and 
tEw amount of sc-lf-inihiclhm. 

Jin’ alrctrnlyttc iitti- iti ipiers arc ondnuhlcdly very n] lii cilery way ; 
tin y are ihr simplest mtermpU-rs. ami rcipnre iin ■ leaning ami Jihs attention 
ami repairs than any nthem. They Vi'crV used almost iwi'tiisively mi the 
I i’ 11 1 incut Li ml iti Amcru-a for over Uti tears, hut there is an iinti ■ rv 1 
|in jinliri at;;!ins) llii'iu it) this country. Li is dele l<« the fart, lliat thi'y Were 
coueivl'I vd with cods which wtff not liable for I hem. I In self-i mill ctimi 
and Lin.- voltage in tin.- primal y coil muitL variable in orclrt in iiavr an clli- 
cient cmitrul ovri an elecirolytic ittin mpP-r, ami this makes UmBim switches 
iicttstsiry (in the javiichWard This is n diMulvautafic in some hospitals, where 
the Start using Hie apparatus changes frequently ; lint 1 am certain tlut every 
lindna] man who attempts to do 90 is alili tt» learn ihe management of an 
deetr i ply lie interrupter iei half an hour. 

One great advantage, however, offered formerly by llii- ntectwlyl ic inter¬ 
rupters hns disappeared, I'p to a few years ago the shortest expusures could 
I*- readied tinly with electrolytic interrupters; bill limy remained sl.ilionaiy, 
wdU'ftas lilt mercury interrupters, and llie ceils wound for lla in, have Ljocii 
improved steadily, SO that al Ihe juVselll time pimml negatives ui any jNin of 
tin' jiiidy '-an Lie obtained wiili either tyjie uj interrupters,, even in a. small 
fraction of a second. 

Interrupters far AI ter ruling Current, There are numerous interrupters, 
medinnical and diem lea I, which enable us to use the aht-nmling eurfcnl 
diiecily. Si me nl them i- as vffieiem us an interrupter on a coiiliiuuuus 

current, and tilt! miuimmn intensity which cnu he reached everl with the lies I 
iiLlennitmg current intern] pier is much weaker than E|u >1 obtainable with a 
CiPiiliminns current. Bui where 1 III 1 X rays an- chiefly mpui L-rl for ttirrajuuilir 
■ ij examination on the lliiimsuiit stCLfii, or il time e\]n(Huncs Iasi i rig 
U|i (o live mmute- ciiii be given. sweuii <d tin IlieehajiiL’al iulemii]>EiTs will 
If found SLllisfavt-nry. Itfm'tded Unit liie mI|>]p 1 v lm- rtnl mure than sixty 
liiiiiHL-, Will i u liUitUT period icily tliiin siMt unH ml Hiesc iiitenupters 
Iwxome impos^Me. 

I he chemical rcctillers mu-ni. nf huge cells Ctnifflining Litiiiuiiiiimi, platr.’S, 

• inil iron. Lead, nr oirlwn ]>tnU-s a-s indifferent eh'i:lmdr>, in a soldiinU of hicat- 
lsoltntc p iL SPida. A current can pass freely through such a cell while the 
nhimiiuiiTU is ilie aniNte ; lint i! ilie dln'otimi e- icVH'ntd,.! Ifiin Jayer «l niumi 
nil!m ftfilnotldc is l>-rini-il iristanlU in i'iMiw|UriiaL of eteelfofvtic action, and 
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tlo- may offer a reliance "1 <wcr ioon Ohm- t*n the passage nf the ninvnt. 
This is used to corned an alternating inia n pulsating uniritrecEional current. 
|l ifir aluminium i* cpusi- clean, an4 while the cells arc new, the rectifying 
effect is gpgd, and for this reason this method ha* been (rfed ngdill and again ; 
hut ['■■ Jrumlain llir oxide m gtmd miidt-linn the cells -hiiulil lx 1 used rfov, 

ElieV ]i-ifiiiii- thorough clemiing fmin time lo time. .uni nearlv .ill ihe jnMalln- 
EifjalS an which 11 kw colls weru Used for X rays proved unsatisfactory after a 
Ii'hV month*.. 

Molcr Transformers, Wl- can, nhtain willi an attcm^tbig 

aim-til i">4:!■:tly the same results a* with a ttml mutiny current, if reconvert 
it inti-* 4 ctmlintmiw current hy meaty >>i ti mutor truns former, A rnoiur 
driven hy the alternating current is coupled ti> a dynamo which delivers a 
ernniimmus current : ihesiae might eh lx-chosen so ilmt abimt iooo watt can 
lw- obtained fmm tin; latter, Them- motor (miblimm iuv very reliable, 
easy in work, have pnwtk.ally nu wear and tear, mid require scarrely any 
attention They can hr placed in the X-ray ur any other morn, nr the base¬ 
ment, bijl sfiuidd have Jh hi i E-plate, and dmnbl nn! lie Ct.xeil oil a linlUw 

rcsou lit ling ImartL 

] In Cfloper HewiIE Mercury Vapour Lamps [night also he used to n-i. iify 
the alternating i iim-nt, t ut I do in 4 consider them hi he ns gnud, owing Eu the 
wear and tear anrl the fragile natutu of the liimfh-. Rvtn wJll'el laiosL tan dully 
treats l lliey have to lie rune we* l after 500 tti raw hours, and lilt re i- great 
risk 1 kf breakage in trtfflE.il, localise the mercury \< contained in glns> tubes 
Iron 1 which the air Jias been etthn listed. Any quick filling of a |w^ will cause 
the mercury to smash the glass, ami a new hmp r.o-t-. £5. The original a^l 
nf a complete apparatus is only u trifle lew than Hut of a motor transitrnwr. 
and in ilie long run the mercury vapour lamps arc bound to- be tin: 1 more 
elusive. 

High Tension Transformer wtihftui Interrupter*— Then" 1* yvi amslhei 
way of utili^ng alternating 1 (nr inuisformetl rnntii]ootis) currmt* lor X-ray 
pfiri*t*c& It can In* Emnsf-nrmrd an Up -1 suitable high voltage l>y mean* id n\i 
sitemating tnmsfnri'uer, a.ml tin- vmvt's niadi- nnidifer tional by means of a 
high tension mirrenl mverser driven by n svndirukioiji^ luumr.. 

Tills mclliotL wa-s intrntm;l .oait 1 |i s -^11 lLnc«] lay a Mi. KocIl. iai 1^14 ri^f 
!h*'1!ilIs.■ 1 m',i-.M11 ~. il ftinaLFi«J Onrniant lor ^mu 1 yea-i * r IhiE Ii;l-i Oi-h-ii t.ikcn up ri;;uli 
lately. 

It kjtikh At la 1 - ^ sigh! os if we com 111 employ cnTrccil^ c?f iLhmNsi unlimiteil mtnn- 
sity P hul pmdEcally i< limit ^ pkicniE on the -■i^( i Lind power of Hie rfAtisformt-T to 
Ih- uskil, Imcuis# lln:s- liL-ut Uit- tillh-- u Inri^rr L-j«|i?rtt ilaaci Si|paTk coil* iki H Tin* 
H 1 hi.- sUimhliltE^hlock. uml ytteem* Cram using Iransformfiih larger 1 h L ui nbaut 
k Into wiltL The Rreatcr Zn-ai is dfire tf- (hw ildnvncLl diawt^r nt ihi iliM-luirgi- 
nOiAim-il fedTii 1 c.kii* 111 r 1 lii i- 1 iiiiiir-L.leil with an altcrruLiuig >riLnciLt cotnpiucO with 
that nbtiumxl fimu cnik with mternipicnL. WitJi tlu.- latter we Iuvl- a sulIlIph 
hrc:ik. ari Jiiti-nx- di#chfLffe of high voltaic Out nbort rfunUPim lollouml hy ;i 
wmpGLittivEly tpug [XTlfxl uf rost Irtforw 11 m’ rt£fcl leudmrfiCi tak*^ pkire. Willi uli 
■ 11Lc 1 habul^ inPfi-nc. n .Ms^fiitimr we uUc.mi wire*- ol l^uer voltagej which -ire 
rising ami 3.!IILitp; ^raduaiiy, !ulI with idmn -,1 it - ii^mul of n-t ljs-twrrn lO'e mu^ uced- 
Uag lUi fit the aiflcnocc in the vul I age, a tulpe ^OUncctt*! fru a 
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Hj^Lfk coil gii^ rays nf a higher innncfriituifc pc^vtu ilimi vrh&i ilit? -Art/ Ai^rf ton- 
ncclinl with an ntlcntuting Eunrent Iran-toimor,. nml for therapeutic purposon* 
n'JtL-rt 11 .leiI r.vy h jirt indHprn^L^ 1 . mils .ire belter. 



|i|..-.inMir Lfct- I li*uliil-4 bh funn | ~ j j/ | I Ilj^-.iiii of llir I HV- lurerii Ipihii lltn--] ijiir 

S^u.4 1 'iiainil Lr■ n■ T.4vr►. 


X rays oi s ufhaL-tu hauLm so |»wetrtttt ihe jIakji w only while 

the K.^.jy. ofi ike ilj^d^r^c hiw hi definite. high i r ikliie. With j nparb cr-ii thi* high 
L'xbits. pnuMJcaLEy rfwrdi'Jd f/jr i.'knlf ifarjuirnil fftr rfr.lfAnfrtfr . vrpjh (he itllcr- 
5ni|3terl)L^a yLliirriiiiiJiiji t raiinfaniiur £lv‘ K.MJ- htt n Mifhcieimy hi”li vaEnc only 

rfurj'i-rj: Mr Jpw i. .j• ^ j'f fr* htitfhi. Hit bogiiLikiikjt and nml ni lI i-u wn-vi:* 

arc last tor ike pcBiltLi^km al ireful S ■rays . but iwvcrtkcl^ they Ln-rtncn™ the 
M-A« PiieSer [lhp y i> more fully explained on |kipc jmJ>, and fr»r tins return feln* 
quantity ftf X ruy\ pttntitcrJ f> rr 1 J.,|. uf < nrrrrtf pl\ /ifrArr TtiV/r fnjVi. I^hpj irkA .k 
mi'+’ffrJsi^frr/f.t’. tf/terjisfr crw^Jil JrHpa^erwprj-s : Lhc M,A_ produced with I lit fcattiir 
luivofl lawci value. The gmtvr htoS ■** tftte U* tine- mwiic tolwHi.. i.e,, (lac fas t (lint. 

M |Af fiiapir f/KUJlJfSy f»f -V puy a, Np^PY fUI>rHf ^df fd ^If med UritM IF ffrtJFS/ilPuri 

tlfiltt wilh (A f-L'JJ 1 1 -iPJU 1 i i?i , . i irflpy^/cr_ TI^IH I-Lai ^mp|y he pupvijd Liy f!K]irmiLDil1. I ke 
lEIm -,-;:iilti jihnws Iwep posilm^ obtained Irani negating uf nn iditiLLiikiuiii ladder i 
taken with the saaue tufn v anti thi± tunilfr mmihur ■ >i M..\. ->r+:^ii.ih r 



I S|^- 5 - 

A vl-,^ tikketi Nvith a -[Fiirk coil *ith s"i >1,.\. jiairl i j ^otoanLH. 

H wiLi tiLlfrri Wp(h ilia ;LlLefmliit|- initbifcirmer, Ci M.Ar p; hernnrk 
lu > ill Li l>. obtain with the latter a iiuchig ^milihr n- A ■ • w.i- ih-li-^.ilv L- ■ 
r:ivi- ail r?c]iiKiiri - ill .l huh' m'ea imi p-H'i-amls with Hu? nktraikLing triLia- inrim'r- 
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ELECTRIC SUPPLY. 

We have V'l't »" mi'iunm the smim - III c|fctrif 4 l energy which are jnices- 
eiry to imrfc the -| Lrk coils, Wherever the (tHUintirim current is Enid on 
this should lw used . it is tlie p»l iimvonjcnl, :irnl j|ju the must i lliL'iont 
current, F«r mwciirv intmupUrs we requirt' generally up to tJ. for dump 
lytic intcrni piers up to id ampErm, 

It an alternating current mill n [itrimlii'lty nl jo to fK p is laid mi, and the 
\ rays are nut want''I for short ix]m>LLr^. i( may Ik - used directly with 
imiiuiiini] iiili'miptiTS. If lli>' [K-rio'li' ity e.Koerd& (hj, m“ if only moderately 
— 1 11 nt exposures are desired, it is rim'ssiry to Itilibful'm tin' uEleninliug iitlc ■ 
ii iNititiiuliilh current by means of a riml'T trail-durum. it' ke rtltfinlv Ina-ll 
explained on |Cpp lf>i. era I ugh-U n-dun transformer Without iuti'rrupUi 1.11aY 
l<e Listil. 

Ace u null a tori, il mi current h'lin the main Ls available. iccumulator* 
mtjr !*• used. provided tlwre 1- .111 i>[)|Kirlunily of gettinc them recharged 
easily . Last it must lie understood that the time of exposure required will 1* 

*»i*'wlw,t lower, because with twelve _-vo]i accnmulalors wg .. no! [induce 

tin- same intense discharge svliirh cun In- obtained with n too- or soo-volt 
.supply, li there is no opportunity of t e in^ wcumulatuni nchni^til. ii 
jfivrey bichromate cells mac lie used too ; hilt if the apparatus is retpjired 
Ireijiientiy, the recharging uf bichromate cells mil Lie too troublesome and 
expensive, tn such coses 

G:'ii Of Oil Engines, Can In- Used Very well lo drive a dyumii" The 
oil motors tire slmihii to those which me Used its automobiles; lliey 
can easily lie Started, and are small amt [portable, mj that lliey can be 
used iib" in Held hospitals, For :l Coil Willi a mercury break, engines of [ J 01 
j IT. I*, sire snrticienl . for electrolytic break?, .1 to 11 ,T*. will be retpiired 
These engines may l»e i»sch| nbu for lighting small hospital?. or private houses. 
Some jft metal fihinicnl lumps of 25-01111 die power cm he used siiimltuncoiuly 
with -licit an iiwlalbuinii. A IkiIU- ry of 27accuimilatm-cells of alamt yjinjip.^p- 
hour capacity, and a ^itctilmard are necessary in Midi eases, towiiim tv 
tin- mini Iter of lumps and t tie 111111 " for which they fire Used, the accumulators 
hav to be diaiijcct iithv q week nr once a fori night mr a few hours, 

A Swilchheard 1- required in on 1-1 ernes, Tlu-e consist nf marble plate?, 
"ii wilin'Li life mcnuitcl ll uiaiti iwilrli lo mm I lie current oil or off. ami a 
Variable riddance hi mnttYil llu- intensity of 3 la- discharge. In inns I rases 
l liey art 1 pnivided with volt ami amperemeter to measure tin' primurv ' iirrcrLt. 
With ii swili'li all'I I'lleoSlat to collttol tin.' on Hot nl I be interrupter, .1 signal 
lamp In ilLll ii‘111'' whether lliey ah- turned on or off. aivl alway? with I In - 
iiiitwy fuses and terminals. 

1 ... elaborate ms i a I hit imts the switch Ucird ran be provided abo with 

a switch to insert cither a mercury or an dec I roly t ic break, ami m iuu- tin 
atUHli-s uf the latter separately or connected in parallel, with a switch to change 
tin- degree of self-induction of 1 lie primary coil, and with q switch ami clack- 
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ivr/tk m break I In- t>E imnry fin hue Jinl, imali tally utter :i pnvimidv svl lime, 
which cun In.' varied /nun h-rij rip tih jo 

Shunt of SctrLeSi Rheostat. Tin- switchboards fan U -n iitrui^! Lhai 
1 Ik* coil i- '' in series " nr J< ill shim) " with the dynamo. In (he former case 
1 lif- fnFI i nhale "1 1 Ik supply Fins to I f used, ami can Ik* j educed a little only 
liy inserting resist a net 1 in tins latter euse. the vulLi^f can be in lured 11 nd 
varied fir.i. ImdFy. This li.is Jit id erf advantage-, if m^EeniEi* m weak p'UTTflits 
are required, tirnmut* tin Variable voltage gives a tint tar print rol 'leer the 
discharge. l*V instance. with 4 ib-iu. foil, a im-rrifly break and a resist.nicf- 
"l 11 Inns IHL n J4U VI lit -Lij-ply. tlu* s|iorte-.1 ^iiirk I mil Id obtain " in si-rii s " 
was t. 1 in, king, i.e., 1 lie discharge rtids 9 i.nl I" In- -e|Mti.aril in. in prevent 
I lie shirks Jropn ilWJiJirgirig ; win Teas l Ik- short ist sj narks nlitaitiiihk ’■villi 
lln -ii I in- fi'vi^iilti 1? arranged ill a ,r dimit " were only it in, l irk. Willi a 
-limit tin discharge ' Hit lllcrtfnrt- hr varied in ivklnf limits. ,illil Et can Fitter 
k adapted to medium and snft tidies than this i> possible with the series 
mrmeetiwi. 

.Vs tin- iiumimt of m’rtW' rinTent ^'lit'rstiyl i> in Iinifi juTifutrlioji tM the 
voltage used in Hie |iti 1 ci^ry toil (see page 194), we obtain less rcYnse current 
witFi tfLc* lower vnltAiii: available wuh 4 duini III,in with tin* Fii^rter voltage 
win, Ik is [ii-i'iuj.i Mi (foili (Fn- -eries rnllllifLiDll. Tile tubes have then.-Edn* 4 
hinder life when used wilh the -dm in mnncction. which is 1 uinw|uenlly mon 

■ I’xnaTnicah and i,p In- fm ldiTMl for nil time exposure* and for Thera|K:utif 
pnrpsiscs,. i.e., wli('in-v r er nitMlemii' m wirllk currents have In lie used lop ,1 
1 'Hnji.imtiffly fang time, Long priiirtifal i-K|wrEenfe. ami the fact that 
llii- quality id the X-ray pictures. tibtniind in Hie early ilnp, when u-vull 
arrumulatnis only were used, lias never ken exceeded, is also a | if not" that n 
hoy voltage in tin* primary ■ ■ dl is preferable to .1 high UEIb as far U tile i|li:ilin 
o[ tin* negatives mid the lifetime of the tubes is concerned. 

Thom are. Ituwnver. ca-,--; in which -hurt duration of ex|Mimin' is of greater 
1111 purl. 1 tin iban regard for the lifetime nf tin- tubes, to avoid the ins* id sharp 
Hess dm to the ninvuiiiclil nf tin- heart, stomach, etc., or in taking restlcv 

■ llilrll'etl, alnl tile Full Vulture >d Hie main has then In In: iimiL, a*" limre millt- 
,HH|a-res Call tllils he reached than with the reduced I'ultlij*!:, ami in all Mich 
vitM-s tin- scries mtwrcFiqn. ivillmut any resistance in iFie circuit, is better 
titan tbe sliuni connection. 

Ik objection in shunt rheostats is cIj.M they me waste I Ml, They 
an- a III tit more expensive, suml the rheostats. while in slnml, tunsmne 
|ivi« ns mud 1 f'liriviit as they will do while in str- ; I nit everybody who n-es 
rays for a short time only knows that the hill Fur tin; current is a RUf.d’fJ'k'' 
quantity amiintd with lli.it tor the tubes, and 1I10 latter is most decidedly 
lienvi it with a m* l it-s thn n wil h ii shunt tI iec»tnt. Tin- k-i ler switrhbiwnIs .1 ■ «• 
si. flnruTLgeil that the coil can lie placed til “ 4 mnl " or ** in series *' at the will 
id thv operntor. by dcising or oin;nin« ail addilinua] switch which marked 
" ... . 
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FOCUS TUBES, 

Die qujiltly «>( the fi m:lls tube r> .ill important lur -um?s- ill X-HLV work ; 
it 11n’ lube is 1111 suit able. ttn> hard it m» soft, it i> irn|m--able to obi am a good 
nej{?ltivii, even it the tulm Witt connected with tin- very best dvCtnol 
apparatus. Oh |]it other hand, if till' tube Used is si fjfn'il mu-, .1 lair mi'nlive 
may Ik 1 obtained mn if the electrical apparatus U nut quite perfect,. Focus 
t lilies deteriorate lay use, and are L'JipriiiiVi;, hut those which ate pim|>rrh- 
treated will U>r for hundreds of eEjKstiri's, wliereas with or want 

nf skill and knowledge. ;i tube may Ho damaged or even destroyed dhrinjtllit 
first viqwisiire made. 

It is therefore well worth while to devote a liitle mure space to a clcscrip' 
tiuu of the construction, work inf;, anti ftwnngemuju 1 4 the lubes, 

Cai h ode Says. If the secundary terminals of i |snrit coil nr ml her 
source ,ii electricity of AtjfA fa&afic are connected uith electrerhs which .ire 
fixed in a pUss tulw from which die ail Inis been (xh^istdl, a current will 
discharge through such a tulw rather than through the snrmimrfmg nir, Jill' 
Current passing fulHien rlie two poles takes the form n) .i -lroani of very 
numerous amt very small negatively-charged particles. Thnse particles arc 
believed to be tiniic quant it ivs nl electricity separated from all other nfflltiT. 
They arc called: electrons, and the stream of these elect runs is called cathode 
rays. They travel ill a straight line with a Velocity .dmu-l as gftral as (hat of 
light. [ilia velocity increases with the E..M.F. (hitIt which tile Cathode i- 
churged, ami with the degree of exhaustion. [; this is ureal, we cal! the r.iyss 
“hard,' if tt i 4 - comparatively low, Wc call them " soft," 

I lie cathode ray a Can be deflected KI ■ -tih their path by a itiagnel. 11 tlle.V 
are arrested in their flight bv a hind substance, like the glass wall ot ilw lulie, 
or the rtietal of die ektroik. they produce in consequence of their great 
velocity intense heat, in spite ul the hut tlial they nm-t lie smaller yet than 
even the atoms nf hydrogen. Tin \ ohm- (Inure-winy ol lIn- glass, hut do qoi 
pcuctfate through the kIsis-. 

Rauntgcn Rays, Whm lln cathode rays strike a hard -idistance I■ i 
instance, :i piece of metal placed in their irav, they are rnliVn'tol into rays, 
and. provided tintl the E.M.I'. used and the degree of exhaustion o| (In (nlifi 
arc high enough. the X rays [vri'-tnile through tlte glass wall of (lie ttlhe. They 
spread from the point ol origin all rouiul in strnigElt lilies, tint they Caiutot lie 
reHecd'i I, or refracted, i.e., lie Inf usied by ,i letis. and they catlllM be deHectol 
Iiv magnets. 

Their intensity iliiuiiiislifs, in inverse proportion to the square ot ilie 
distance, and though invisible m rur eyes, they affect bromide ol silver like 
ordinary light, Fltcy tnaki -s-nii*' substance- for instance, barium phitnio- 
cyanide fluorescent. They can jxrLetraii: 1 through substances dirough which 
ordinary light e.nmot pas*; tksnuvnt oi pie net ration depend* mi die haidoe-s 
Ilf the rays. and on the atomic weight "1 the substances 1 tiroIIeli which they 
]h;tss cardboard is more U au-pau nl than Wood or vljonite, Jlesh umiv rh:iu 
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bune-i. aluminium is fairly Iran.-pdreut, 3mt LIir JhmVv metals nre opaque, 
Tlioe |in>|hcrtks make l 1 m- N my- useful fen - medical arid >miuicnl puriaMOS- 
Citiislrudlfln or die X-ray Tubes,—The illustration shmn ik jimngc- 
UK'jit of jfi X-ray tilin'. I [■<:: Cathode. rLML-i-1 im^ <if a him mi urn, is placed in 
11 m l cylindrical put <»[ 11 m l IsiIm 1 , and is fpi'eu the —11-1 jn* nl a nnn iivu minor, ill 
order t<» concentrate the cathode fays lu one jmiiil, This is necessary in order 
to obtain sharp outlines of 11 m- :■ hallows projected uii the fluorescent screen or 
phorograpluc plate; if the X rays were to cmanalc from several | whits, or 
jriHin .1 large surface, the image would kie unsharp nr blurred. In the centre 
of the lube, and nt the focus of the cathode, is a piece of metal culM tin- :ntii- 
i.aihoftc The surface of this conshta of platinum, ranpantive tents have 
'Hiimti ili.it the largest ipntity of X ray-' is obtained when the target f- -r the 
■ al I null- ray- consists of platinum, nr plat in 11111-iridium. Metals svil 11 a highui 
oil'll mu' point. Tiki- osmium, tail la hi in. etc-, hnve hern tried, hill in spite of 



I'ifi, (■ 


tliis iiflnntnjjc tiny have lieetl givtll up again ; a high atomic wc'i^hi of llie 
literal n-nl I nr the Iiiru.eE is nmre important than tin 1 highest jiwsilile uniting 
pinnt. A- solid hfnclis of pliitinimt arc huh • ■ I the ijneiliuii, owing to the 

price, [Inn -heels hi f it are fitscil hi iadmit.. with a solid block ol 

arm 1 her metal, like nickel, copper, -fiver, etc,., which can carry Hie heat ntt 
rapidly mill disperse it by radiation. In some tuhes water is used for earning 
off die heat, 

lln .inode shown in tin- illu-tnilion in a llind electrode, which is ruijnimL 
111111 op the proef-s- nl exhaust in 111. 31 1- imt necus-ary when 11 m- t Nil k- is lkiing 
used, hot iismiJLy ,1 nlica tlimlc and .irindc art; cornice ted by a Wine 1 ml side. 

Cdrtnsclinjj the Tubes. The car bode, i.c.. the concave ahiniiniiUn 
miner of the tube Lias to lie connect ud with the rtt^aiirt pule, lh ti cl tile anti- 
catltode or anode with the pO&iiirc pole of lilt coil. 5 hi page 177 it lias h«H 
explainer! how the polarity of a c<nl can lx- found out by waidling the l» 3 iaviour 
oi tile spaik-. If ihe X-ray tuUi is n mm vied com.'i'ti.v, one-hall of the mis 
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4In- yjy-u'v brlu hn-ei ratliodo .md ntilimthndE 1 looks as it n were |j||i ij evenly 
■.villi :mr e1h i hiLllt half >4 iIn- luln a Lrtlimd tj.< muih jh tim!' njjnainii^ 

dark. lirriLiise tbfi latui eii-Ia ns a screen. If cniinecird wrongly R there is an 
tm^lar patchy ttiiHfesOencc mi the uTi-h Walls id Lhu tulw.^ ; riii^s apiHjar, and 
iu ^iih h a r'.L-i■ fJar aomeclitin xAuitlii Ae .r/iVYLif Ate fflifs uw 

r/ i'Ar r'rr AErr m/owj df/Tic/fcw jfbf jojv /rjijj/fi of 

llMfr 

Fpn.&EmElou i SdJI and Hard Tubes. Ir \vv hmkl .i canlhiant sewn 
("• 'i 1 1 i'i I with kirillm pJatiilo cyuriade m In mi id l he auliratliodc!, ;l ml I hem llir 
CLirmit din, rln* aeroni will lUtor-e** mill a ^'^n-.^Hiuv liftht- If Wti liuld :l 
hand huLwvi'n ihi? lillie HEkI 1 Lu ■ 'treen^ 1 Li :i t it i> du!H i m die back ul the 
M.-n'iiu. ami to In jip inctu-s in Inn it ni ihe .u ideal tunic, a sliuiwv .</ Hie hand 
appears on tint scram. If ru- di^i.. »■: .xii.tii-iiim i-= ciai■ ij mi ra.t■ vely tew, the 
whule hand appear* ns a black mm--, the tube is " very suft." If she vacuum 
i- i-omevdiat lii^lifiT, tUi’ Ilc^h 'ii ilm hand become* spnumhat transpureiu, lb- 
himi> rt|i]MH' o- blju k shadows and thu wrin bopvs a> a LrumpiiCH bluet m-i-- 
-iti.'li .i mlie b called " Willi mt'diiian M in tits. 11 11 - wrist bone* become 

■ Icntly vi-ibSc, Si itn- vacuum is the’ bones. ure transparent Inn, and 
iippcnr ;j?n hTL y shadowa only, I In- flesh ^n i ras to have disappeared. l Lu- rays, 
hai't! a 1 11L r h jvnt-tmlioii, and SUCli j Hike ts Cflilk'd " hard." 

iai :-j|lt tubes tlie BtaunSKfilCc i> inlmirtly gieeil, With some tendency to 
nine li^ht near llae Cathode. Medium lube- slkniv n sEuady fjm;n e-jl nar ^ iEli 
usually ^^fcarl^ divi^ioai Iwtvvtseit luaninous and dark }>arE. ciu violet li^lit nor 
riiLj^s. or imsjt-utor In liiinl tubes thi j lieln is Ellin, ^ley^n^ai there 

;irt soncc irregular ttniltedlkc ^re^n s|inii mi tin 1 walls r»f 1 tie Ihe tiilx.- 
itiakts m psoiftar cnicklin^ smimb iaud thn ivirt^ leading w it pluw lively 
brush If the tuti^ an? very tnrd. twjjbi in di^-liar^ 

ou[$idi fe , itncl frequently [ni?iw and destmy a tube. 

The |K'in-tra ting jiowur ill n-^ iluE depend on Elio amount rtf rnm’iit we list 
in eJk 1 1 idle. Clie- r|ualily 1 >f lJn- ntys 11.111 ai tls iJh-^.ijii- - wliclUu r m- usr c or fj. M r A- r 
hut l!m (plantl|y incrr.iseh as ive cm]dm* >lrim^er eurTorU^ If, Ihhvivit, i]ii i 
volraflc is. raisudi lhi- L ^tiutotiil^ |xiWrr iiicr^jtaifc. r ami f<ir llii:- un^ and 

llic L s;liih: Lube iai.1 v bp — ifl Willt uil- a|i]KlratUs living ■ rifcUiJ%Lrittifel> I11W 
volta^i mily, mid lurd willi ntlolln 1 ^p|ifiratLm ' 111■ |■ Ivial^ a lii^Jici %'^EEa^L 1 . 
mill 11 LL'ili lieu with miutlUiT. 

Measuring Ehe pEnfllratLou. l"n obtain a fjiHid r|ii;dlly m-j^atLiT. r i js 
alt itHpurtiiNt that a lute sAonfri fie sued hiffo a pfiteimih if pou'jrr suihrhte for 
ifw "hifi-i fo* fir txcuniiHif, If it wefv t"i^ lrm% tin- X n\\y> In- uhsorl^E 

. 1 il r ] ^Topped by flic 1 1 ilk'-, ii nr] u^mid iliit rfiidt eIk plate, ll Lln 1 LliIk i l-ci L 
i’- lini liartl. sine detail Ukt- tin 1 structure m tkit- N 1 U 1 -. -labriliLuvi^ii-. luuiDurs, 
tulit-TC ill oils |isiukk 7 < ' 111 ;i I i slouch iu [Eil- kuliM-y will becoikir tmispiireiiL two, and 
dasapl^nr inllrdy. 11 tftiTi-lisre m-nt^^iry i>■ H-d eln- mudktboi ^if a tube 
belli re making ^n es|"iniFt a . wi-aln-nd} have wn boss t hi- Irnml may b- kiM-d, 
hut it i* iljtti^rssih to vxjwi^- «n^ hand (vi-qurntlv hir h- ir nd iWnuami^, 
Tbrrc >v o othin im -ni^ rn- mi-a^|i!i r rIn ili.^n> uf pisuetratiiH], 
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Equivalent Spark Gap. II wr cuuiu-lI .1 UiIhc with a mil its ltus inanuet' 
-Inn™. 11 in the illustration, (lie dii-cttuigr will take place through the path ivliiL-li 
affri* least resistance. The resist¬ 
ance Iwttteeii the di-charging ruh 
is in ]nni|KirtMin tt the length of 
11n- :lj r gap liftwt’i'n them. ..ml r.m 
rosily b*i allGfedt 11 \vc | i 1 < 1 lu-(it 
dischargers; str closely together 
that There ij imly j dislimCc ul 
rtlxjut 1 inches Ijeiweeti point 
iiid plan*, ihc discharge will most 
Iitelly Elite phife tlnnugh the air 
gap only,and 11 iv lube will remain 
dark. If «r increase the length 
of die air gap graduolly,, a puird 
will lie readied when ilu- curTmt 
siuhleuly prefers in discharge il sell 
through llic EiiIm- histeod til 
between llie [lisdili^'r>, . 11 iJ il 1J11 - jhjuiE is mndied w-heil Ilu 
are fur iiulance 4 indies apart, we say that Ilu- u^uivalcrit -piiik gup of the 
tube i- j indies. A tube is Very soft il 1 1n- equivalent -| -n k h^I 1 ^ - ini'llc- ; 
soft if it iii j inches ; medium if it is 4 t>i t, indies ; ami bard il ii is 7 inclits 
or more. 

I be «t]Liiv 1 lent spjirfc “,i[i is ii fum'uoifiTl, Iml imt mi an write ml- reliable. 

. 11..!! I .till .|| of | llr cum tit ii HI lit I tie I Li I:..- ; II di| m mb, iHi the .ItllUlllll of cumuli 
used, mi the shape uf the electrodes of the dischargers, nit the frequency ml 
the interrupter. e|c. One and the -nmr lulu? may have lor instance anequi- 
valent s|ark i- 4-3 ten I in id u— long it measured with a riirn-nl • <I oq M V. 
Inti In-5 cent hue! rvs il measured with ;l current irE 1 M.A. 

Radiometers. The is-delratinn CAii lie [rica-iifed more accurately hv 
means uf lln: ttttlliniichiis, which were constructed by LJciiitdal, Walter, 
Wcliiicll, it 1 liI others. Rrmrist's instrument coiihiais of a I Inn silver disc 
surrounded hy a circle of alumiilium ilrfH of increasing tliicltness. Hie only 
objection to this instrument is Eli.n the Ihickniss m rhe ?teps increases in 
arithmetical progression. 2. 4, ft, s, etc., nun. : tin- increase is ton rapid 
at 1 in’ ihin end. and ton slow ai tin Illicit cikI u[ the seal*-, "Tills lias lieen 
corrected in WchnvETs modification of the Bcnnfal mdjnmoicr : the aluminium 
wedge used in this instrument increases in <1 geometrical pntgrisiion, i, j. 
4, ft, (I) Him, The trans|iurenev o| silver is less a fleeter! than l tin l uJ ■ ■ther 
materials by any change in ihc penetrating power ill the tube- ; the hLiiuiuistlA 
■ -L I In held euWTud by the silver is Used, therefore, for compari-im. like 
I lie light of n standard camUc. Hie radiometers are placed liehind a 
lluoirsastl screen. 

Hie luminosity uf the pari of Lbe screen Covered hv tile aluminium change-, 
according to tile erudition uf the lul-e ami the thickness of the aluminium. and 
il |nr instance with I he in lie wo are using (he aluminium field So. *, has tin: 



Tip- J. 



(C) Jeff Behary 2019 


197 



















SC HALL AND SOS 


li)i> 

hanrn Imumfisily as llie silver., wn -iy lliM llic tube Iuls A fH h netfiUmg powtc 
eijiial to Xu. j cm llif BcnnSht m 1 be Wchlh Ll ■M'-ilr, a* ihem-e may he. 

It U cli11- |n?S 7 iibJi- Ei> i'I jI.liji an amirjiu nrmpari-.oFi "i ihe liegn!*-of [n-tn- 
triLlinj-n i.if dtfiei'rfll lubes unci Clifer radiometers enable u> iyi rne.iviiLt St eon 
vttnienlliy. iintl indui^Hilmnlly of the strength >• i rnrnui used, .\ cnm-puiisin 
Eij tlrffi-mil fudimlkder nisi 8 s will |pe fnlim] ml |Kigc J.E7. 

Ch-un^e> la k inn p-lnce In tlae Tubes- While nurmiLs .in 1 dbn barging 
1 Urcnip-ls tubes, change* take plncc which inilhtfiitu and wry ik ppnetrjiing 
power, ff the current n*id is CTndgli fn lit-^n tlic luuituiUodr. gases 

which are embedded ill Mil. 1 ^Mi-ul till- iqtfciiL licCufflc EEl'Nrro.Lc.-i 1, niiti diminish 
the degree -exlimj-simru ami » make the tubes air»fivr. New tubes, m which 
iho iiiPtiiE partsum full nfthe amount of nonuilly contained in the metuk 
haw ;i ipreat Eeud-eiicy Iwunui hpvIHt. and with now udw-s pmlmigeil c-st|>n- 
■^Lins. nr short E^tjHiguro^ with strma^ currents, have tii- lie uvrmM carefully 

Jl seiions niismfcL’s art" irtiide in llii^ ro-^Mi, the tulscs may Iwomw so snft 
within a few seconds that they slinw ll blue colour, :aml are q^ekss ; Hinii tubes 
liiirr U* Ih 1 re-ctfhnii'sti'd In-lure they can be used again. II liii expo* lire rucjuir- 
aii44 intense X raj's luis n> In- nuulc with a ru-w mire, Lwciiu^ 1 -in Hhlit— 
ons I-, not available, the m]y possible way tip do it j* m use a weak current, 
and give a long exposure. if pn^silile with a few intervals of rest in between. A 
firing current would nrnst likely make the iuIh- n^li -- before llw n^uiml 
exposure ha-i been given, 

Ail.iT suine iuc|KKures witli mintvrali* CLirrenls [he tLiliis gnuUt.dly Ihtoiul- 
Ih In stand stumo r eum-LLi** amt lunger rxjKWLrr-. Thi^v tan be " suasafU“d " 
to stand strong current by connecting- them repeatedly, at interval* id live 
mindiLi , s P>r nurru. Iol ;t tew -i■minis with a iru-Klerjit current, wliith hih-hI nui 
be so strtarlg lis to snake I lie 1ilL.h; suftef. With (mlicVltc Lillies Can Elm- 
be -l trained " lu ssiniad cnmjncH ul even 20 M.A. tor over ju J^eomrs ai a 
slrddi wit limit stiJhTiiia r hiinn, 

Jk-ginneri^ rimtu^ tn^snliy iln- mr 4 imin|UE 'pf "liard -1 tub^ and " " -1- 
«MiitiNl " lubt-'- nEiiJ stik tl 1 1 - tn-lrLinn 1 in maker tn riupjdy them ^li]i " u fiurr] 
tube siaiinbh- eip make a (p>oil nr^Uiw -jf I be kidney. 1- Any new tube nmy ln- 
p^Klsaii-tiHl by I lie miimifii riiim >ip Far tluil ii hard. Lu_ giv^ rays i>| high 
pvueEratiing [hpwit Enjjn Hie very beginning, bufaiwl ftnin ill" t^u-c eJ iaL Imi'd 
rHysftre nnI siutable tnr cnakinjt negutiv- -'I llu- kidnev, lieraiiM: mi;dl >tinn-s 
bii unie Inm^lKLient and nn!> re 1 hLlti^I irL^'ssiliJi", ihi m Eubt^- whit? ntn wjiuU riot 
keen llaeir h.inlui 1 :^ J1 *r ;my length id 111111' willi eilliel a jn'nlengi'd ■•->:)ni-nn■ m 
with a dmrt e^|M^are wliJi u heavy eutst'iit- 11 Sumontd tk lube-*, un the ulher 
liaud. whether ibey an- soft, meilimii, or lianb have -icr|Eiins| tin 1 virtue that 
Sliey ran shim I i-ilher pa-ilmlgeil CKjiuSitri'S. «r irX|hJ«-lir^ with very strong 
iritrrL-nt^. without Jiffci-rathi^ at mice rMe^yi- .mi in ml -n ga^, fttid witbimt 
i liaaging rhrrofun’ the i|o-di:t^ rpf tin- z\*y< ejmicnl.. 

If llit fc ;m! sen filmic bn- Ini-il rai-j-J tn n bagli fi'iiiiwrafuru during or befurt- 
tlie ;if<ii i.-x-. iu ev;n LLutimi. the gnu- -m- ex^lb^t by the ln ;tb and rnbei thii: 

1 L'r.dfcnl liuvi llu li'[Lik ! Jiey ti.i lu'eomL 1 Milter e\ r cn witll fairly strcitlg i lirrisflt*. 
riiuv Ii.iav I hr ndvauEnge lo be inmV mllhlant oE the lu^irLtlitlg^ boL llie Inlal 
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flh-tuiic i-v sure ro In- J> The -ijrtlcr is the Liisc wit Pi ii-hl tubes, which have 
^-i > >»ritc 1 1 h> hart] by ii'i 1 . I■ ■ L have been oi'ctied t*> ho 1 n "exhausted : they li-tvc 
nn gas.-s left in ilic till- tilt of I lie allticaillnrhs lather. Hill as Sticll tllfos are 
Eionud to Iwn'oiin- JliimIit r.tpklly it hunt ii wi>f plan to make 11n anticatlimks 
in^nriiscdit k-tnrt ae-ding them into the hib^, and it thus not pay t<. ™- 
exIlMI&t lubes which have hdtn used a gw*! dial already. 

Owing in mini Iter |in)aw H the gases Mt fo’i'niue gradually hs*: huik,' of 
the electrons are drawn into the,' glass m the Hi lie, mIuts slick in the snriiwit 
ill tfiL- g];is> hi ■ ■ ,iLs<*■ 111 riit'e <il static charge- and attractions. Thi- pmeest- is 
a slow nun. bill it [ends lo nuke Hit- vacuum gt'iHfually highei and if it mys 
harder and lin.iLIv all in'in-- art bound (u Iwcunie too hard to Ik.' oi ally use. 
V'-ry wen k clutchIs, wliidl ilu rnl warm tlie .ml km k> uh- |vrU‘[ililily, t hot chile 
make the mbs Iwul pl'cliiLitilrvly . >mh wreak currents ale Out tit -dl nil 
et'onoiiiy, and ill k rmt tend in prolong the I ill 11 uf tlie tidies., as mi many imagine i 
11ijl i'n (lit contrary, limy tie wasteful, os they tend to reduce the lifetime of 
Hit info's nnd mv in fo' nvqgM. 

It fo an advantage to use info- with in ill is uJ fairly huge diameter, A.s 
1|i.; cubic caj^Leity of a Info- Ivitll an W-m. Il linll- is 1 1 nil' hme- ns great ii., I hat 
nl a v ini'll bn III r the changes which are foiuud to occur will a fleet t)|e vacuum 
III il small Tube much mure than that ufa largo one ; and the latter are, for 
this l ea-on, mure von.-ilnut. and Lwcnnw :ibii less heated. 

Normal Current. Ilu? vacuum will remain constant if the quantity <d lnls 
which is tiljcrated is a- ureal a- the quantity which IS fn'ing Um' 4 lip. ie il 
lhe tislk- is winrk.it with Lis normal curium. A 51.A, rnel.-r is uinst convenient 
to tin.| out whether a Info 1 has il.s correct loud. It the index of the M.A- 
[iii-lcr has a tendency m fall, the tulv is eel tins; liarder, the Current used is 
Luo Weak, ami should fo' increased ; if the M.A, meter lias a tendency to rise, 
"lie current is Km strong for 11n- preseiu condition of the tutu.', it is becoming 
cotter, and the current shot]Id !*■ reduced. It these indications. .if the 51 A. 
me let are ignored, the vac mini will change, failures owing to wrong 
la. 1 lie trillion and ox |N ware nil] lie frequent anil 1 h i - lifotinu! of the I lilies u 111 
fo' shorteuciL 

Regeneration. 11 a tube i~ ton mil for the iiuipiM. 1 for which we 
require it, it can be made harder, as explained above, hy sending quite 
a weak rurnriM Hi rough it fur soriy? twenty nr thirty minute*. If this, is not 
Vet Mtliicjvnl, Eejh-at it after a rest ul an hour or more, J hr process 
i- sure to >Licr. I'd tdtitn&tdy. hut lull's whieli aie much (on sotl ns]litre, of 
Course, gi eater ]U'rs..'\TeiJi1ce th;m (llttee in wliieft oniv a III tie ha n leu tug is 
wanted. Tulhs ImUoIHU harder 1 airly I|nickly if the current IS allowed 
1-i di&clkHI'fte «n tile wrong direction, either in LiHWCt]LiehCC ol wtrjtig connivtiou, 
or by allow big lliv revensc current to raicli the tulns. This dmuld never Ik 
dune, lor om-m,,* whirl) will tie i'Xploin.nl under " lievei^e i urrent."' 

If the lulus me 1 1 k i 1 .. they can In- made shifter. II the tempARitnrc 

i- ridscil slightly, hy forcing n strong cnnvni tbnuigli ihem. nr by moving a 
iri t llanie nn.b r I fie glafts, sune of Ilu gasL's hrhl m (he gfajiv.wall IweniliC 
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libclHlctl; (Mil llit-i effect lilils ilsiL iilly iHilv ii- ltn][; a> (lie m he kcef>- warm ' 

after it lnc« cooled dfflvn it ts n?;am. 

All tin; X-ray mlh— nf kiuhL <|iioIity ar<- provided now with some arrange > 
mrnt. which enables os lower thrj iwni-tr^tinfi power in make the ftihts 

-utter. It r-,bn lie rlone in different miyK 

t- Sucne 1 iiIji— have a siuaL! jjalladimn tulic projecting; (jifwitgh tile niffc 
ill llir tube. Tliis miutill ti. i- tin- pec nlinrilv thill it Jillim- hydrogen tu jiqpv- 
i linihif'lk il wJllIi 1 red lint, a jin tress which e-- i islletl osmosis. Tin pa I hi ill mu 
I uhes art heated with a '-inn SI spin! flatiir nr :i match. I'Jii- tubes iirn-t mH lie 
I.L-Iil I j I'll ►re E ]jr- JMJhidllPJlI to lie lias bimiHle rj IJ 111" '•■III 

2. A ■[>]mCilv of lLiii-i. rurlmll, or similar substances which have the 
[icCuliiirilk »il lik-raling when IliHiteUs unlinked in a small cylinder-eak d 

in the Imllmf tin.' Inlie, itl iltllSl rat inti. In nIn- i-vliinlrr the elutrfirlis- 

arc fairly close tugythvr, SHU I thr ii-itsmiLi .■ tu llie |u-snj;i ■ if the current is 
therefore smaller thnn in Ihi hiilli itself It hy mentis of n projecting wire, 
which ism In- raised nr k>Wctx<£, die terminals of Ihi* cylinder Eire bn night 
within nn inch nr run near [he terminals ><i the lithe. shirks discharge, and the 



l-ijt n. 

■ inPent pallnini^U lln- rnicil in tfn- cylinder mnl IdH-ratu* some £8se$ by 

heiuillg it- The current UScd Inr this pnire-^ *1.|.] |.< weak, Lin.il the tube 

Ini' to In- milrlnil r.nvliilly n* ii will lu'gm to k.. -niter usually within a 

few seconds. 

Dr else, |lie wil e Ironi I he rylimlor m.e lie lelE ■luring the expiiSnte at a 
Ustfinre ni i tu j in from the terminals til the smtiral.lnah: r as siutl a- I lie 
resistance of lie- lull ha- reached a certain high value, sparks begin to cl i s 
i"harge unnss the air gap, ImE tlii- erases when the M‘iistltti;i: hu> iMMill lowered 
a little, i'll is tm-thcul is I nos I frreplctltly used, ami b called the untmniilie 
regulation. This regeneration device acts also as II lightning cum Jn it or, 
protecting the in he against perforaiton, when it hat ln'cmm su hunt (hat 
sparks begin to discharge outside. 
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With the help "1 small attachment land nil illdij rubber tube and hail il 
is possible hi contrn) and vary the: k-nqlh of 11 if Sjurk gnp btitWCc-ll thr Cilthndr 
,3 ml (lie wire kadi 115 to the irttcii In nil :i nltslAn while lhc I Ml*’ k warking. 

With ,l |mfrum material, which allows the passage of air, but is impyr- 
intilbli to ntL-rtury, Hauer constructed a valve which allows a small jiuiulilv 
■ 1 c air (■• 1 -riter from outside. This valve can Ivu fined to ;itl X-ray IiiIks. With 
n rubhel |i<-11■ rt^-— and UllK 1 , tht; valve can In- cit f lo-scd Irons a distiliicr 

while 11n- Uihr i-working, ami thr- - Iticl is walvhcd With a radiometer or the- 

HlUj r qu^Utnetn-r, and the 1 h|M^tiing- repeated till the desired degrt.f soltlics— 

hii$ ! ii rii reached. 

(art in' letbt-n irof to(n?rn/n the rff;tntrtttimt, and it intisl In- well reincm- 
luml that freijticnt alteration, nsjjLtijlJly IrcqueUT hardeilinu ■-1 a til he, tends 
to shorten iJu: life lime of it. It is therefore il had pi ill I to Use une tube wly, 
am I to soften or harden it frequently in iwlajn it to different pwriiiww. It 1 - 
tnucU more trriiniiia] in r-vr-ry way to keep -;cv-i L rn1 tubus id vannii- ik-jgn-i-jr 
of hardness. 


REVERSE OR CLOSING CURRENT. 

Tin ciirrrnt which L- induced mi breaking I hr primary circuit has the 
yum? direction as l lie inducing current ; the current which is i tv hired-mi closing 
lhc primary current lias an a^pUSrfr dilvcl ion. in 1 il is called lhe closing or 
reverse rummt. existence 1 is a great iiicunwnitucc in X-ray practice, 
aurl ;i source nl expense. Happily il is Irmml lu In- imlttr Ilian the ament 
induced on bniakiiig the primary current, kn the following icuoih : 

Whi-n tin- inognetir field n;i|»;its it induce a current uni only in 
ll» sc< umtary mil hut in tin- primary coil as well. This current in iln- 
primary i’ rolled lhe extrn i-mreiit. or tile self-induction, ami ils strength 
lie | lends mi tin- intensity of tin magnetic In-III and lhc luuidx-r of Huns of lie- 
primary roil, tii'caiisc' (In- E..M.F.V induced in tin- single turns luvoun- added, 
iiitil ifltrnw with I.-Vtiy .idilitiutlul turn. As the extra current has j tlircctiun 
(ppjJOHSl tn tile; din.-ct Hill of the primary current, it forms an ub.starle, a pi- I 
ret. mi Is it- growth ; m closing the pritnnty current some lit He time is Wind 
to ellipse Indore it ran ovi-rcimn- the iw-lnner of the extra current, and llu? 
greater the ainuunl or ilcyri-n of self-induction a ml tin- linger rhi! I'i.M.I-'. > .1 
the primary current. ■ In- lunger will it take Imfo-re primary current and mag- 
llc-ti-ll 1 [ till I'.-.u h the maximum. Such an nhstructiuH dries not eJcist on hreak- 
■-1 ic; tlii' primary circuit, IiCSCiIlLSc the currenl induced lias then tin 1 same (lim:- 

I ion ; |la- break is thus ntnre rapid 11. the make, and the -parks prodttcc-d Oil 

ItTcaking an.- [licrc-lorc always HUH'e hltimt Ilian [firmc induced trtl making, hut 
111 Liter unfqvnurahlp circniustaiH ;*•- llu- closing nimilt muy fefltdi fully |n-r 
cent id tin E.JU ? . of dv cicm-nt Induced oil lire,iking ifir |«iniyry circmr. 

ij 
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{'fofijs.snF Waller obtained, far iliMincu. from ii mil which gave spark* a*, hi. 
Iiiiilj *m breaking ilit primary current, sjaiks 

j Sj 54 in. long 

IVLtll llu votfs 

• hi riming Lite primary circuit. The «ntiit ntunkr of RinpfriS was tiM.il in nil 

■ rases. The K.M. V of I lie ctirran r -1 m hicci l by cE« i>iug (he ] iriitmr y eum-ii t rise s 

jii tiircei pnpwiion teitht&e used hi tlu* primary circuit, am 1 in inverse 

(mportion <ntfi the .-tff-induction of fire, primary coit. Though it impossible 
Id prevent (lie creation Ilf reverse cuitl'ii I entirely. we •. ; 111 mlbnm v 1Hstrength 
1 on-id erahly ; to keep [hr intensity «jI ttir- closing current tow llie l-I .M [•'. 
U-ihL |li tlir |■ rinNirv rircuil should lie law and the Sclf-hkhivtion. i.i llu- slice 

■ I the inn 1 1 art ;iru the ninnlu r turrit nf wire ml il should In- great. 

Tile frequency of Lin 1 11 ill' 1 C■ 11 il m■ 11 - Ilu- iilm -l ih'cidvd i id 1 1 mice on I he 
.mumnt of refer Sri current. X'l'iiy Hlln> nil- iml run due [of- ill the ordinary 
sense: duty arc insulin or- until tin- tUl.F. Iia« rca, ln*d Midi a high value That 
llu 1 insulation is tinmen down acid a ■ tischurge tnkr pirn 1 . The pauses Itomtni! 
katdl ('<« high degree, ami-while in l Ins condition tliry conduct cmnpwalivdv 
w> II. him l flair resistance is. law. Il llu- current is i-hiM.nl again very hkhi after 
tEif break, In-ton- llu- heated passage c4iUkh] IjV llu; |ilfcvimi*discharge Iim'ihih-. 
ili’IKTSifil, a lower O.F. can fUsrEuirgc which would Inn 1 Lin-- resistance ton 
high if mnn- time Inn I dil|M.il lictltutn I lie make and break. Wuh frequence's 
nl Su to 150 1 iv 1 second inoi'E' tevi'i'H' current is invariably jmi— c-nt than when 
the frequency is only 20 tuqo, :unt unnecessarily high In-quench's should llmfe 
tint In.- avoided. One m li | ttn‘ same tube i* ii artier when usi.il with a lew fre¬ 
quency h than when nx'd with a high one. The - 1 irufTt disci iruge- hmk very 
iriijHtsiug with lugh frequencies, hul the ncgatiies are be tier and the tubes Iasi 
Iimger with low frequencies of the interrupter. 

li rtiL- l-.M.F. ot the reverse cuiienl is mpU'wici: i ly high to overcome 
I Lu - resistance of tile UiIk.', a current dinrharigcs ill llie Wrong ilirecliim 
some if regular rings -nnl patchy spuls ap|\'.ir nit tile glus- wnll of the w|ioh‘ 
tube add (lie fluorescence shows -imn- milltinnS-S ami smile violrt light in lln- 
]hu-( behind the aBticathcuUi which might tn remain dark. Therein nudiuip 
division an;, more helwmn the luminous, and the dark half, A very sfiDfilive 
indicator al reverse cur real are the 

Oscilloscope Tubes. —Two aluminium wires, separated only by a small gap 
are etvdoicd in .m evacuated glass till*?, and (he wirn connected w.illi llie 

negative jmlo Imcumtis surrounded by a 
puqile lluorcscancc. If die cumiil 
ilisi-bargiM hi one direction, unc n| 
llu-se wires only shows llie i'inh-t Eiglit, 
J!n 1 il cadi wire is altcrjiately 1 pole. Inittl bccuilie (IlKnesi ejH, and lln 

leiLLflfi of (he (bnu i-i i-Jit hand indicates the iolensity of tile current ; sti lliat 
we can alsu Ldinpiire llie relative strength ol the closing m|mJ the bieakmg 
currcnis, l : ig. 11 shows the appearance et llie uscillnscope tLilw with plenly 
i.f reverse current. Tig. Iu with Very lit lie reverse curmil. 




; 


J'at; 1.1 -t-b-iTjIhmape Tube 1 . 
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OpteriDr.illon a! Tubes ihfOtlgh Hx i Verer CurrcltL 11 a oiirvllt is 
allowed to discharge through a lube in I In 1 wrong direction iuf ,i.Hy length nJ 
i.iirn- th> |i-l;iti diutii of Lhc iUitiiULlimlc becomes cttsitttegmtud, ami is deposited 
a - -l line gtvj tlusi im ilit wait* of she (jlass. h i- generally supposnl rliM 
this platinum sTupI cnmliinK with ihe remaining gnsv*, thus, making (lit; i llIw-, 
harder. At any rule. lung practical experience has proved beyond doubt 
that llllx 1 * through which cuncat js allowed to discharge jh (Ik wrong direction 
bLi'«i»v 01 m 1 ] nil ih' inconstant, Ilian I. anti uncles* miiL-h sooner than llmpc lubes 
■i'. IlirLi in 1 protected against reverse cum-nls Jn [lie latter disc I In- tubes 
assume gradually a pretty violet oi amethyst colour, vVhcri'jS in I lie mrmer 
iMst- Llk-y I h?coB1i■ Mttoky Ktev . 

The mwi'ciltrull Illltrftn> a 1st] with lliu read lug of E lit, M.A. meter ami 
makes ,i cor reel measureuiMit im|s>y>ilik'. this mil Im- cxphiinnl later mi 
imdtT -M.A. Meters. M l ; inalh\ the majority nl the 

Secondary Rays an- produced by the nit-rsf rum*nl. Hie culbcdc 

ray il.ut [nun 11 u autirnllmdi- or am vie. lln-y strike sin- glnss wall o£ I lie lulu- 



Mj;_ It*. Pig. El 

and ,iu? converted i litre into X rays. All those X rays which do nut emanate 
In mi the hK a uti o| the anlicnthodc ur« railed seoni ifory rays. They hove 
lllr sarin- | rrit-1rating power u> lhe primary ray*, and an especially plentiful 
ML hard EuIks. I'hey propel l In- mi times of the objects in other die eel ions 
(him the primary mys ilo. and on account of tins (In- sharpness of tin- outlines 
and tin- coiitnuiLs ol tlu> picture are reduced, .-uuu* foggim-s- is caused in which 
hue details, which would Ik- ho valua Eric lei more iIs Hi l nil cases, gel kusl. Some 
^(■ouil.m- oyi an? also started, nr else diffusion of the primary rays lake- 
place, in tikis thicker parts of the patient's body. 

I hi' X rays, .t o |Fig 12), emaliming from tEic Incus of the arnica tfuvli.. 
project a shadow It It ol Hie object 0 un the plate, 11 1 here were no slh undary 
tats, ifiis shadow would tic of uujform darkness from BtnB.and rhe sprue lit" I) 
would be free from any shadow 1 . But if any current discharges in the wrong 
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direction, the stJ-Gilbcl secondary rays are ijpri Stated oil ( lie yj.is-i Imfli ; they 
fin* indicated by the dotted tin--- if if. .MlI hh|l;Ii weaker in intensity, they 
project ihiveTtluJfv's shadow* u( the objcCl, ami in anuthci direction tlka.n tljo 
primary rays will do ; the shadows ovdap, and the part between A If will nut 
be*5 dark as that between A A, ami ihc -pace lwiweurt li C will not bens 
clear a* that between C ft. Tie i -fleet of the .wecmdaiy raya is therefore tri 
make the out tinea less sharp. and Co cause a general laziness. In onisi.'<niume 
of tEus. sni tin tic toils will liocornc indistinct and Ik finer one- will disapijeai 
entirely. 



n fi . 11. 


Tin* trnisu current is there lore -i j-pent inctmvftii tenet in every way. ft 
cauiies waste of Hie iugEuIiil^ and lifetime of the tiling. make* the dosage lie 
means of the convenient it.A. meters inarm mb-, and starts the secondary 
rays which cause foj^inefis in the negative, and loss of fine details. We try. 
therefore, to reduce or suppress, the reverse current as far ns |Tus*ible. On 
page 194 it has already been os plained that by u-iriL, r a law voltage, a high self- 
iinluctkm. and a low frequency in the primary criLL, the intensity n| the rever-w 
eurTenl will he kept Jaw ; hut if intense 1 liar barge- are iishmI, Weeiillinn sHIl'ipl'i--■ 
it i.’ntircly in chi> way, and otlii r means are available to niimmisi i(s ill c-lfect-. 


L 
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Vi'iK'd- Til bra <>v 5[i.itk Gap* .in- tivcpivtil Iv connected in scries wit It 
lilt X -TaV ill bra. En ;i <^Hfk gapi lln- ctirrrni can ilisrlinip' easily between it 
point ;n ihI it plate ti Hie |icutiit is thr pole. hill it doe* nm do so if [lie |>niiH 
becomes [lie pule. It ii ilms p««iibk in rrcste an impediment or high 
rensianri-1-> the current in »«•* dirwtitm />nty. nrJitnas lln* |a«N»gr in li ft free 
in tlie rjthcr. There are v.irimi s t y|Jts of valve i u hfts , t hn ve oompaml several 
■ if lllcni ; I he ;i pptianmci- of the oscilloscope In he proves I hat there is no 
ilifluf unci' in till.- 1 rectifying (ifecr and (he rnsisl.mce ni tin* three tyfK.fi examined 
The lil'Sl picture i'l''ig_ lj. A| show's the .ipfU-’iirsince uf the Oscilloscope 
tube, while the X-ny lube was used ill one unthnm any valve tub* in the 
circuit. 

tt si mis s Hit effect of a Eiunilekli valve tulie, 

( shows tile effect at a Sir Oliver 1-orEge valve tube. 

I) shows the effect id a Villord valve luhe- 

K X r ilFurcS 1 iilw, willi mil in shunt. lutrli HlMnductiiw. 



Fik. it. 

It will be seen ilia I tlwrc l- HO difference in the reel i lying power uf the 
line* valve III lies which haw li«n comjh'irvri. None suppresses the reverse 
• Iini'itt entirely miller Hie condition*, wllirh wore atTangrrl iittmtioniiify. 50 
lh.it plenty III rcvc-ISe current should be produced, Ltut it tin elosittg 
rurn ni is liiniii'rl, by using ,l lower veil age and u higher scl [-induct ion ill 
1 lie ]Hutuiry. the propurUnn of ike closing current tn the breaking Current will 
hi much smaller! qntJ nert wiili double lln- uund'ei of II A. passing through 
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tlir X-ray tul« H any of the ilirtt valve tulw'.n will suppress tin* dining current 
under sttcli comlitums. a linos L completely, as stwiwn m l ,L ig. rj K. 

Valve mix'- of spark jfiips blLadlil al%vav.- Im in the ciivuil ii wal ■ r sofi 
tubed. m it very sin mu Cm nents an 1 lieint; used, nr if the In hi.- an- Ei» 'Ki'i ttsed 
fur .1 very Jong time. Many X ray lubes lire also so condructiil tlinl ill- 
rtwfse ■‘LLircnl finds vunc (iHvtnxtioQ, 

If a fairly Itw \ultatfe h a ^lMnductiiitt, and a moderate fret] tiirucy 
of l lie interrupter art- beiim used in iIll- primary circuit, and a nlvr ulLc in 
tliv smmdiry, it i> ]nis>ible t" reduce lUe n-, i.-r-e cnnenL with a weak m mudci 
ate discharge tn nil. and to njiuin sharp division ktmvii the luminous 
anti tin 1 dark I ml I in the X-ray In lie. Jl strung currents wt I n.-i 11 :j uses I fm - in¬ 
stantaneous ex immures, see its CMiniH&k'd tn line a fairly Fligili voltayi- in the 
primary, and in such cast's sotnc reverse current may Fk present tn -pitr* ■ >I 




i' l H- 


Wfe !■» 

11 iv jirectiufiuns men tinned abovr> To prevent it tlrtviioraiin^ chi' t[imlity 
ul l lii- negative- 

Diaphragms ace used. The illustration I i". 14' >limv- die primary i-r 
principal rays a tr emfitlulinu 4 mm 11n- anLLealImde A die dotted lint-- )< 
indicate SfL uiidary ■ ays enultUitillf; [n*ru lllr|;bs> Willi ul the tub*.-. If uv plat e 
a diaphragm bel sshm'is tube aii>1 pLiite, some of (lies' 1 secondary rays ate mopped, 
anti die nearer the diaphragm to the tube, and the narnitwi its *1 [nurture. 
1 1n more i-tfLcitm evil] it lx-. Urn ns metal plates can nut be brought i]tiitv 
ell IK- tis the tube. sortie secondary rays will SI 111 reach l he plate tildes-* -1 
cylriidtt dhtphnrfim Is employed, as su^t'-.is'd by Dr. Atlwrs Sduwnlxsit:- 
l-iff. 15 alums 11 'hv a cylinder iliapbraptr i* Iwdnd tnnxdude more scrgnd.iry 
me ■ than a Hut diaphragm can dll till- cylinder diaphragm ran In- uses I ssilli 
u>ih,it1lflL|e aK" bn o impression, it Inch U a f*rcal help, ninl \sitl lie ■Kplaim'd 
IJli'f on. 
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1 be imfxtflsmei* n-f the diaphragms is eijuully grt-aL whether negatives 
are ti' Ik: mucin or whether rile [Kilicnts .'ire 'Kami Tied cm a flH»FrKccnt -^risin- 
.■md M is mi her surprising Hint some Hospitals and Surgeons continue to 
it^rii>n- ihctF SidVonljgc, All Those mho have only oalce ImilI tlji" opportunity 
nt COlilparin*;, for instntluC. tint apjainranoc of a hcarl with amt wit limn :l 
diaphragm, will agree with me, Some deistils. like small foreign bodies, caZcili - 
cations, small tuhtrculnr lesions, creeks in the Lames. elc, r cannot bo discovered 
a I all without a diaphragm, whereas they appear clear wUli me, I was pre-cut 
“Ficeat a demonstration where ilie patient was knnwn to have a few gunshot, 
pellcii in (he chest r hut rwhody could see them, not evan tin.' expert specialist 
Jp v > n K tilt demou^lrjiTiott. He doubled Iheir presence, and 1 ii’as al last 
allowed, by way of experiment, to place a diaphragm before the tnbe, The 
IH'lleis then appeared quite clear to everybody present. hul disappeared 
a^ain when l lie diaphragm was withdrawn. 


MEASURING THE X RAYS. DOSAGE. 

A correct dosage of [he \-rrsys ls obviously mo.-t ini|Hirlniil, hut il id 
tin- part which gives ihim dillicultn-s to beginners, Vt'i- cannot measure 
X-rays . 1 - easily and ururaHy as «i- can measure heat or eliutric tiirmtls 
hut tln.1V W rm HiiHlv wild h, when properly used, enable us to delermitu- 
ih<- quantity applied with snlfineni accuracy m ivvikl any risk of injury 
dm nigh over ■£A£|Xfca ire, or failure through u ruler- ex |*>suiv, 

Mi' 11- are a direct and an indirect method. 

Willi 1 1 11 direct method we watch tin- change win h Hie X-rays pnirlitci- 
Lri 11 li colour of certain, chemicals like UftrilllTl jtlillinii^'lllitk tirnmide 111 
siHvr. fie. \\V have learned by i<x]NTtt-ncc that Hie qiinmiiy of X-ray* 
"Inch mil make the hairs fall mil. or which will pnodmv a slight inflammation 

"f the <kfn. an erythema, ijmlmvi also a cei-rain definite ctnuige in the minor 
oi these chrminds, and E>y exposing them v, hik- llic patient is Iwing ex]Hj^xl 
itiri 1 oiTt|iarinp, tllvili tram lime [u trim with [In- riitour of standard lints, 
this change in colour ran lie milim-d to indicate when the iio-r uf X-rays, lias 
ln-eji reached which Mill i-unsc an erythema to appear two nr ifine wkf 
later, or when irnr'.|ikJf or oiih- quarter nl th.il ilnwv has limi given. 

Hdxknerhi iv»s ten- firM to suggest Hiis rm thnl, 1ml Jib original paitilJe- 
were unsatisfactory', SnbooratKl anti Nairn then rcL-tJinniended the of 
’’Mi, ill disc- nl barium phitLiKj-iyurndr, ILil- same material which is vr-H-d fur 
tluofesceiit -rr> cns. They ire gnatr when new. bat I lie l|o^ which prodm 
erythema changes them to a red-blown colour. Sabutitaud given only tUi* 
0111 lint for Comparison, IHordicr and ? Inblsiurlii ns- sunrlar |ia’lilles, bill 
have iirtwnh’d sei'crat IntiTim-dt.ili uni- to ftiites^NHid to one-half, nr 
irtHMiUMter, i-|c, T nl an erythema dose. These pEmimini pastilles arc affected 
not only by Xiny- but by lieat and light as well, the (lisLance belnvcEt them 
and the glii>> wall ul sin talks dmnld tliei rime imt h - Its- llian 2 < in., and 
they tmu Ik protected from Lrghl. Tlu-y have m be compared with tin 
slnmJfLtd mils soon aftei Hie ex| usLinv as rlac discoloration goi-s bark grad 1 rally 
in the original green, at any rati- ,i£ter the first or sfYond I'spusiirc. Hie 
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SCUALL A XD SOX, 


i y(n|i.M i'im - Imntil In- insult in a fight which k weak m actinic my> . Sabum-mid 
rtwimmiid^ » iiTalt daylight. Hdkknwhl Und Hofflitr Hit- light of an mt-;LEi~ 
d<StVnt lump, 

Ki(n1)3(lt in trot hived bromide id silver paint, ]i is mure scnsiiivv, mid 
(In- nmpr in Hilr«ir ln-tivt-Lii Hie white id the uiu'xpnied pajitr and the wry 
tliifk grey nF Hit colour j»riHiLiict-*I by tin- erythema dose is so gn^t, that nine 
itltrrmtdisUt tints of various shades of gity are pro/k|p(i on the standard 
ML-alt Kieilhnck calls llvs- degrees .T. lO.v produce :m I‘ryliLi-mn. and art 
r i[iiilL ifj tin- I finis B of StdKUjroinJ, 51 are uav-lmil, ^ r [uu:-tifth,,eii. This 
greater sensiliwnes-. nnd range Ml rrikfflV are certainly an advantage, olid Hit 
liiws IWHiaiicni arid can In- kept as a record , but, on iln- other band, tin - 
;-ilvi-r |«1|WT strip* haw to lie developed for OHl« mittutt in :l dewlfiLH-r of 
standard stMijitli, and if n permanent record is d<-in - d, they have to hi: 
ftjted and washed like photographic prints 

TlifSt' Climimfliailiunii'lciii art simple, bill tlllforaiJ lately tlitir usefulness 
■* limited ti> tin. 1 tlierajk-uin- appLirntions of X-rays, They are of no u« win a 

itfpatLws I law to l>i (iiiLilc. k-i-r.nift- they nr*' not sendtiw enniiyk, a g,md 
negntiw of the heart <if nn adult rqiiine only ,J!„ («*rt of the quantify of 
X-rays necessary to product - an erythema. 

Tin: indirect method J - -11 >s 11s out id tins thUmiiliy. I - or Hits, suitable 
51 111 Sam perfi meters are necessary, TJieV do not Ripnsurp X-rays iit idl, 
they only register tin stnilgHl of till' current passing through the tithe ; but 
nuvtrtJLfii'Ss, ivIicii pro|H.Tly ihuI. they have proved so convenient and reliable 
lliut they art' eanaiik'irc'd now to In. - lluli^feniilitr ill all X-rav installations, 
[f I heir readings are supplemented by the peirrtnititrg peacr of the tube, wp 
have an indication of the intensity or llie actinic power tif the X-raysgcneraied 
in 1 lie tntie. and if wn? measure the Ungth *?/ time for which the X-rays nre 
ailowaj to net, and the rfixiiriaw existing between tube and object, we can 
judge iln- quantity, nr dosage, which jvaclws tin - object. After nqn^icnce 
with tbunsiHitls of exposures, tallied have been compiled (so- pages 227 and 
£»>} which give (i) The number of lutlliumpcrc seconds which should be 
used to obtain grok l rt(yilivc$ of thu various parts of rhy body, from teeth, 
fingers, l he heart. or the head to tlie pelvis or stoiies, in l In- bladder or kid my ; 
l) Thu |N-Ln trn[ing [hiivlt which should Ih- used . and (.[) I lie best distance. 
Other I aides show I he number of niiHianip^iv seconds which. with thci pene¬ 
trating power and distance mentioned in ttie tables, ivitl ram* - an crylliema 
to appear, nir certain effects Oil shin diseases, Hie inaHes. t:IC. TIil'h? tables 
haw iN-en corro born Let! over and over again, by many authorities, and by 
rc|H>ali]ig cKfuwims uudet the same I’ontlilions the multa will ufk'tfV' 

hr abtirinetl itfiititt, t( thus h-toim-s |m-oblc fm lii’gimu'rs 10 profu hv itu- 
fujerii iin 1 gained previously and i>» avoid Hu - failure^ due to iinik-iKi osiin - 
utd the dangers and risks following uviervcxpodnft, 

II i- - obvious that tint efteris ptodncnl by thi- X-rays must vary,' with tin- 
length nl lime ihry are aliowr-d id act. and with the distance c&isiiiig ltrtvn-i-n 
the I tilt*-- and the object, ['imin - nliatit rlii- latter will Ih? found on page- 
J4i^. .mil ^7. 
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Tin intiuonce or Ltu- peueir&ting frnetr 1- mwn ■ lifT'i 1211] I. t» und emu amt, 
.md .n nrst sight puzzling, With the distance- remaining ihr «imf, tw milli- 
unifHTi Metiivds 111)] produce tin- same rh-grqv "i dmisily on -t plate only .l- 
long as tin 1 penetrating power of llw* ink used remains ihr same. Willi a 
suiter mix-, a larger niimlvT of mi I lumpen- -ii'ipiuU are accessary Eo reach a 
n Mum effect llian Chilli a Itnr-rl tube Tn Other words. with [lie same 
will lie -r nf mittiampeti- sceonils the quantity 0/ .V-reVi Muineif in it |iivii fiate 
from n hard tuhe i.i greater (tin tt that obtained front u soft tube., The rays from 
1 he harder tube have n greater intensity. or actinic (kiwt It lias been found 
that with u usbi of a jK-ziutrn(iiui [sowit equal in So. % <ui the Welim-h scale. 
Just about twice as many milllnmp&rc minutes have to he given to reach 
lint B on a ^nbminunl pastille or In ptaiuci 1 an erythema, as will lx: TUTiisSfcry 
with a tube of So. H 011 flu- Well nett scale ijser also the tallies oi; page Jafci}. 

Tim e^iilanalinn for this in 110E Very Ear 1 o seek. With a dynamo, tin 1 
ion I i-andlr junvcf it call give- iU'|«lu]s not oil tin 1 nHlprliS alone. bill ■‘>n the 
product of volt k ampifls, and with X-rays it is the siunc. The intensity 
p>i the ray- generated in tin 1 nU- 1- in prnporliuri tn the nnmlwr of milliiimp'n - 
volt used As hanl lubes have a higher n-'i-laiicc lliatt -aift urn*, mon- 
volts are necessary In fnn-i- a current of ty - niillutmpvns through a lun l 
lulu- Ilian 1 lining!] a soil one. The higher voltH^e | nr« ■ | >c-l - tie- elec Irons with 
n greater velocity, and ill is is the cause nl I he greater |h •net rating prrwi-T of 
1 lit- rays [mm lianL lubes. 

If a voltmeter were available to measure ilie IvM.F of these iiltinnitttnl 
cttrrenls of high voltage, it would much simpler, hut unfortunately then- 
is uonr up to now, Inn as the penetrating potw iitcirim in tin- same ratio 
a? 1 lx- nduliinci’ of tin- lulu-'. mu I the voltage to overcome it increase, ihe 
penetrating power, which can U- mtannid [sec pages itth, and 327). can I* 
substituted for flic 1111 known voltage. Hut we rrtuai not only ucortun the 
lionet rat mg |iowor M«n- beginning I he ex ptwire. we must also watch whether 
it remain* constant or increases or diminishes ■ luring Hu- I’jqwsuiv. and iln- 
iiulliarujien-iin-tcr is the 111 ;>s| convenient and scnsiliw indicator for Ehi- 
|purpose too. as will be explained at 1ln end of I Ins chapter. 

There is yet another matter which lia- Hi bv ■nonsidcTL-d to prevent i-rrm- 
witli this JiLullnuJ ]| reverse current is present, the indications of the mith 
ampcrenu'ler IwcOilli* inaccuriile M ; illi;iiii]sTi-ineters of lllu [TArsflllvul tV|H- 
cannot In- used for measuring a lien ml mg irurreiits ; if Ltu- two phase* tlftVi- 
,111 even -slnenglh, out u-nds to pull ihe indnit [0 the right, iln* other to the 
l-i 11. Hint the result is 1 hnr st remains at pern, If the, phase- have an niu-vcn 
slnmgth, as may U- the-1 :i«- in X-ray practice, the millkmix-rcmcter indicate- 
thf differs me hetinr-n (he two phases, hut it dm - not indicate tin- full strength 
ni the prcpotiderating phase This is therefore anotluT rcnwn why the 
reVera current lias to !x- carefully suppm-ssi'nl 1 have iiii-ntioncd licfon- 
lll.'il with currciil- of weak nr moth mu -trcni^t !i. wlneli an- most frcrpientiy 
ll^ed, mixliTli roils prve practically ni» rcvuts-currmt, lint if dtllcr very ^Irollg 
ettrmits an UM.-d n* obtain diurt eftposun-s. or if tin coil is old, nr if the 
exposure have to Iasi a long lime for therapeutic apphratimis. it is nea^nry 
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SC MALI AND SON , 


lo Fb'nirJiilH'f 11 1 :hl n^-i-i- . urn ill iilpiv imh-c b J k- itiilliliiilpnnllTn'lrr In imlnute 

fun \iUh\ An lube tii Eli'.- >«'itr■'11il will show tI kl- Qbscfln nr pre-^rniv 

of n’Wr-Hi" runVllE, . i iti L ih ty, 

TIlo millinmjrfnHiict™ do not evpt rtgi^lor the nctnil iLmuilh of t3ic ciarmi; 

I ml iiktlii TiEr Linly .l eei i -Lit in t feu- Mrnn^th oi ctu- MUj;k il thuhiirgL-h. .md the imiieiIh>i 
ii[ UiK'JuirflCH in ii liL l liiiiD ; fifty ipfUcjw iIIm per -p<«ncl rn-Ly prmhcc Use 

Mcri^ Hunger of citiHuunpitfCM as luo ilkniuhrgBS ol ntiff ihr jij/ftteiiJy, Lfir-iuw l ln- 
potion nf tin? Miller [lopcnds >>ei the ii.inilk'l^^riin of forte*, (ml it is n ■ IccIi:I^lE 

■ vfriurMty cIul! 1 lus i- -4i. tt tjany v. Wr tit ttlilh .tl»- llie maximum ."I iTiL-h Mii^lr 

cliMlia^rj. willimi I reft.inl to fnpqnenL-y, for ionlan^e MdilkKMiiPpD liihe* do, Ll 
won hi Ik 1 iii ■-'■■-.n v io infensure Lh* pnHlui^t uf the uuiailjer of miLILnmgicrL'H tiv 
tlw? numEwr of ilirtclwirjse^ lisliI. L'hu wohM he an suWWrttud ecimiPlUminn with 
■Iimi 1 iiiicmipLrrs ;iml vtffPLild It .iI btf»[ imjlOHHilllt hV 1 1h "lllirr- for liwrim-e I he 
electrolytic inCcrniptrr^., \* they unjicatt*? indy (lie mkmh i'uLlu? we ba-^e only tu 
iik'.L^iirv ilau product iti Uac lllliiiI ht of ruiLLiitniptrtH by flu- Hum llsoiL like 
millimihp^rf -W.onds iwu 1 the --iiTTI? vabir wlieLhef ihr nilmiC priHkmed with 
n hLfiiv nr a ->n i.lII ■.nil, ^ all i a mrn iiry n-r clii eWtralvtk inUmaptLT, but ib.i \ 
haii" another, \^v.vt v_ihce if tb' rmneal h.i-. bwii |ihjlLulibI In lb" Lnansforma- 
IM>31 ni Ihe waras of ,iIri-n lilL 111 currant I Iieh ii- limn- lolly explained on |ijiKc 
i^l, Milli.Lin|»-rcmrlpn «! ihr hot-wire typ eaimo? huiyet-er 1w tim-il for 
X-rai |.airpow:^. 

WJk-n ihv ii-ii- of nnlLL.Lili|-"T'-iii'-lLTs \xn? |rrhj*tsei 1 lor X-ray wi>rk, tlsr^- 
nuUePS cs|H.vhllly (In- mlluirnrt! of I tir |h s nrtrating wnv licit fully 

i]ml«T>tij«jd < niniI ilii" us=i■fnliti 1 ^ itispnt^l, an-ftThiiuly |io^il]Jc r 

if tin 1 [h'jartraliiiL, r jHmeT i" no! tilnuUltitl^iirnrlly nr if till 1 pr^wi'uf r^Yi - 
(UmTlI h tiVL-rl^akitl, m a I J^inrnv .hup) tinu- an- iml nu^arnL lull it i- 
iniivi^Llly adminfrI mm- ^h.nt wln-n m--. 1 propi'-fjy, tli^ mills aitie i^n-iiiui■■ l-s= 
uC l In- il J Ar^naval ivjji 1 ai®- lIn- mn-ltafelr and ^'ii-ilui- irKtnanaunt- Wi- 
hnw to unnasurr t|namity "f X-rays. 

Ilia 1 M..A, ina'irrs ci re .iUu >. iHj^-^ihai'dil JnH wjlU liiisj^ |lhi> EliLji ilunFIK 

r-xfKihlilr. Ef II llllk! link- itH |?rfh|.>er Iii-mI lilt 1 nulr\ ni lln* W-.\- IILlC■ I kL-rp- sli-.irly. 
U more iiuFr^flt Im- Ih^h tin ned im th.m Ibr iuLn-> will -I.unl fut any len^lh id 
timi- without clwhamniw. llw 1 n edK- n - .LFiwln-d^ uid it wj hm^ lifl'or.- eveai 
1 1 1 l' s cmivL i-acjifrietacriL uppriuji can Euaticu any m 1 hi 1 cutnnr til cLh- Ji^cIm, 

31 ihu EliilI leaven hy tEn i \\, meter i•. hillnwYtl, and 11n - rnnem nn I llii^I a lillle 

llw I nlie i^Lil llr kept emiMant . if il (ft tlilfWlfdtid I? will SOOR IhPdiilic srjfifr. fllktl 
llhfc!* "A | ItliLV I l-LVr |[) Ik- sltippi. -! |"J- .< ULLLl" whiU". ( Sll lilt! lit her hiLPLsI, M Ilk 

n^rwlh- of l I ii." M_A fc uiirter sliciwH ji ti'nileihcy to hill, inure l m reaii la twmtod to pm- 
h i lit tin- tube Irrrni larp iHiiinM luinJei - . Tin-re ^in ! nn other nu'^n- ,ls rettnld* 
Mt-nallivv iLihd nmvviiairJit to ■ uiilruL ilk- > ujirlhion uf cUl inlk ,■ nr] a M.A 

imln-itmjE (mm o i" ^ mrul with n ^\mjn m y* M.A. .i jin-.n ioau'tnirnrr, and 
a sinviHE ihf Ellina .liiJ lime, 


EXPOSURE. 

SlnSc-ctan^ q Tube, fV-lotv making nn • -x|i«-».-in ll-. wr mii^^ hrLi-cl a tulv 
wish □ -li si;hLli■ duffTL'iJ i?E jKmelraliaii 1«>r the i^bjccl ot iv]ak - b w• wkli 1-n [pblain 
j Plcnsi: 1 remuanhrr iliat tin: dsL'lVruaice in ihedEndtyd itu- ihatlowh 

ib iLiL' l-k'l cLiffertTLOo iai iJio iiuinlc: weighi t if theobjvcL^ lictivn it n Iw-iitf mu.I 
I Kir iurmniulinj^ rtii]h€k-> B nr I »bm k i] a foreign l>CHlly like a In life l ot .i rili-td 
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iiih’lIIv anil I In 1 th-sh, ittcre is a "real difference in atomic weight, and fur thl<- 
rcason {tkIuik, dislocations, and swine foreign IimkUlis are easily diagnosed 
by means of the X rays, a ad the degree nf the penetration of the uihe nwd 

due- n«( matter so nmuh in such cases, provided itial tin- InU- is not sa soli 
that the rays arc Stopped and absorbed. by the surface already am] rjnriol 
reach the plate at ill I. Rul differences between t lie atomic weigh I of small 
stones, calcifications, tumniin, tubercular lesions, etc., and the surrounding 
Ik-sh ire very small, ami if the Lulu.- is only a I title im» hard. Hue (It-liih are 
IhhiikI tii ihsnppn.ir riLliri'ly. 

If a rttiaMc diagnosis of small stunts in the kidney or bladder is 
wanii'd, or oj small tnbercntoLis lesions, cracks in lioncs, tumours, etc,. .1 
suitable degree oE penetration is all important ; tl lhc lulie dmuld Lw a trjtk- 
loci Mil we can correct I Ite fault by exposing it link- lunger. it it is Ion bard 1 he 
line details get Inst, because small Slones, tumours, etc,, EiocOmc transparent too 
and dka|i|1ciir. The majority "1 failures in X-ray iWgativts is due to tire fact 
iliac the tubes iisistl were too hard, end that no diaphrugins have been 
employed. 

Many surgeons are under the impression that it is sufficient tn have one 
lube only ; if it IS wanted cliit-lly lor finding fracture or hid Ids, it. may dp, 
End if wauled for hiier work, the vacuum tins to Ih l corrected too frequently; 
the Irfitter way, and the more erojmmicsd one. is to liUVe three In live tubs 
one soft, two 01 three medium, and one laird. XI:e new t Lilies are usually 
soil, and should be used only for thin objects, like bands, etc., inquiring a weak 
current ami a short exposure. After they have been used for a number of 
exposures on such objects, they arc advanced a step. iin>l are used for knees, 
shoulders, lungs, ilw heart, me. When they have lx?come medium hard, they 
are used for the head, spine, and for examination on the senm After they 
have become haul they arc regenerated ns described on page rr^, or in [be 
direct tons for use received with lilt particular Lube, and take a lower place 
again I although Soften, they Cull mnv stand InirJy itfnrtp ctlrivnts or longer 
exposure, artel ate USl-iI for e-SjxiSUle* Jur Si ones ill tin: kidney, ,’lc. If tubes 
are used in this manner better results will be obtained, leas time is wasted, and 
the hill for tubes will be smaller titan when one ini* Ins to dn everything, 
and luts in lw made harder nr sorter too Erequcntly, 

If then: is nn udw with a suitable degree ol penetration available, I fie 
nearest one can lie made a trifle softer or harder, as tin- case may lie. in the 
manner desrrilwid on page mi- If a lube 1 is only a Little ton soft, there is no 
need In correct it. bat wr have- tu expose a little longer. 

How the degree of |JcneLratii-n can he tested lias 1 kh.il already explained 
under Radiometers, 011 p;u-e Itfu- 

U'licil the luhe has Ijefn sole-ted, n is Misjiendvd ill the stand that the 
axis of 1 he Uibc is fiarutkt tu the plate , it is .1 mistake i« incline it towards the 
plate, 'flie wires must be attached to the terminals oi Hie ml* 1 securely, 
that they cannot inissibly fall off and coma near the patient, ih-n they do not 
r 1 us> Line another, and that they do nol pass loo m-ar the I mil' "J llu- lulie, a- 
otherwise there would hi- some risk uf perforation* lhc lulies should In free 
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SC HALL AND SQN> 


Irons dii«£l ■ >ir doifipne** mid should il^C \m' placed t* h! near the curt, as nthirJ- 
wise the cathode rays would be tieAddled by the inagaieCiim of the iron corf, 
Tilt focus would not then lie always on the same spot, ,tmE the outline:* nn the 
negative might become uns&hurp. Die distance should not be less Mian 5 feet 
So either end of the iron core. It is also Iropwidy desirable that the jsaikni 
should sw t(Hi nil-i- working for a moment before the -ictuaJ i-xposuti 1 i* made,, 
iwcrm.H 1 mm* of Unun may hi? frightciusd and move when they suddenly set- 
tlie green light in the lube or lic.ir -i little noise kr the tirbl time. 

The D island beiw^n Amienthod^ nn-d FLite i- importnut. TLie intensity 
*it the X niys in. in inverse proportion la l]ic sljua rc o{ the dtstflnre. 
If Wc have to nUc^iai j ^ofkdi for a Certain object with cli-.Mnre of ro indies 
between Ulv ant kathode anil Uie plate, the Lime al exposure rutpiLml with 

10 12 16 30 25 jo 40 50 60 So srjjcho& P 

will be J 4 J2 7 ! 6S 12 1S75 27 4S 73 108 1132 seconds- 

The distance to b- chosen depends on ihi: thickness of the inject, 11 Mh- 
distnucc lk 1 cri snwlb tin; distortion will be great. as is apparent from Fig. i,?, 
To obtaiHj for instance. the shndmV of the Ill-lie t: in natural sia 1 , Mm: distance 
between ant kathode and plate Ought to l*e So inches. Distances an FiUge as 
lhi: : ciUTnoE h- rbrn-en unlb-:- we have nrfc appiir.ilUs rapAlrtc of giving very 
intent currents. otherwise the ex|>dsuxu would be too long. When the 
connections have been made, the current is switched 011 for a moment, 
m >01? thut the apimiratus i-s. working pro[ierly, that the tube U connected 
correctly, that it gives a steady, intense green light wftli sharp division 
between the luminous and the d-Lrk half, ncid to mpasuns approximately ihr 
M.A. of the " normal Jh current (sec pn^- 191} which can be used, ns ihb 
is uEie of ihe items which dskmitae ibe length of the cjcfHKsure eh bo 
given. 

Pla4es. 3 lie special X-ray plates which are being made now by many 
manufacturers are decidedly *uperiw Co the ordinary portmft or landscape 
plates, m conieq-uence Eif a thicker coating «J bromide of silver, which make* 
them more sensitive tn X my*. and likely to yi tl>« more hdi- details. OrrJi chlie\" 
pinto are less wnsitivf t and give fewer details; they should be used only if 
it h impos^fblii Hi obtain t the special phi res. It K not advisable to beep the 
films or pinto picked in envelopes scored ku tens long 41 than:, ;l< -ill materials, 
except gloLSft, deteriorate the emukion. Thf sHick of plales must not he kept 
ru'ax (lie place wJli ire the OipMares experiments ^n“ being made, units.* they 
arL’ placet! in a teLid-liued brsx or " plate sale,' 1 n.n ;l!| the plati 1 * aitny be affected 
\imi rendered Ufelrsi 

Hie pliitefe are placed in SUltalde CflSWlt^, nr n^l .usd blech cnrelo^^, in 
ihtdiirk rnu-ni, in such a manner Shit ilu- ray^ will reach the sensitive emulsinn 
•'t’iUtoui having tv pass ihnrtigk itw trf ihe plitfe. Cas^lte^ lined with :l hllcet 
ih lead At [lie bottom are decidedly better ih;in only p;s|H , i envelopes, because 
tleAd efficiently strips, any X riy^. after they have readied the [date 1 . ^ fliat 
nu secondary radiation can affect the plate Imm beknv d tile a tv 

fo^"Vi Aii 1 1 are protected ngainat breakage. 
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Tbt- phahjfrmphk j *h la h\i^ £ 1 ? ]*■■ ad]lifted under l>s above the patient, 
ro that the part ha Ik taken cumes aai the cunfrc of 11 lu plate, and She anti- 
aiClifrih- n£ th* h;be should he almvc pir below) lilt! emUnr "I ihc plate. -n that 
the principal ray from fcucn^ of the* mit lea I In Hie readies tl> object In lie 
taken ;n id C Fie 11 the cm Lire of Elle phiEc. 

The Faciem. Unit part ni the laxly which is to be examined should 1 h? 
to chi nr ns | arable In lb? phk. If the spine nr t hr k i daic y> zife to he e^n mined, 
Hie ptme nan-i lie on the kmck <4 the paHcjit. mti the mu- |li front : H the 
heart nr the front rit^ an to I se examined, the plntr must h- on the chest, and 
the £ij]k behind I he luck. Tlar fuari to Ik examined llauuld 1 jc mi keel Li* avoid 
shadyhv> t\i hmtiMiK, cielK^, ett- 

Fur examining the 1 Learl, stomach, etc., it is desinalih- that the patients 
rln.mh.1 ln L slain hug, nnd the jslo 1 r 1 :- arc suspended ■ n; mi upright Hiitud ngmiaist 
which ihe patient paresis l for other ]url'K they aauty lx? sat ting ; for L-xuniimug 
kidneys, she spine, a knee, etc,, die patients nm placed cm a couch ; but in 
whatever position tiiey art?, they should be 
r omf&riuiitt, so itwt jM ! fmt rmity keep quiet. 

>mal| pitfows nr riasfLiians will ireqiientty be 
a Ptflp to keep them quiet in flan desired 
position. If. ior innL since. I he left shoulder 
in be lnkuai F a cushion shmdd W- place4 
under Mae ri^ht shoulder., so Ui.it Use: chest 
i-- inclined. and tlie left shimtrJi'r ns rtnE mad 
close IJ|I 1 he plilic its jK^rUe- 

Tilt CESOphn^LtS, siuiaaacla, mid InjWcIs 
cun he made visible hy kIvcii^ the [Client 
1 fo il ounces of hsmiaElumi curlumtnam 
BinxviI with j Hirridife, grnd, miishvil pntaPif>, 
ulr: Barham saalphailE'i.-. now n'roiTMiarinlfcl 

by niiiTLv authorities. It is cheaper Hum 
IhHOUtlL 2 } i«. tuny I>p given hy Lin annul Ik 
hi milk fjlTM I. nr it 1 1 ika limy Ih rictmini^Eered 
in an adult hi n Stan-1 1 ctti-nia. Eft-nnifriaikm 
in In- made! immediately ufEir the i-iirmn Juis 

Inert given, Iir fa i>II 1 1 24 Ildars Eifcer the 
liiifiinii lihm! lias Iw^nt tak^iL 

The size mad portion id the stomach 
apjKars t haWy, CLiiimijr^ luuZi^a.ieal growth., 
hour-fila^ htontach. e|r., hri-ruBit 8 visible P nnd 
the |H:ri$tultii movriuunt can 1 m? seen ott the screen. LuIlt mi, l]je bisimith 
mciH IiL-l|^ t-i make the jH^itinai, niulhnnvrnipnt id the bowels vMhk’. 
Tin «act ti 1 nr -.rliieh tliu fiwvl tsiki--, \n [Wv* the aliiFU-umry Emci. sir 

Ih rough Jiny part ruf at, can Claus S)C aswcrtninul. Ex|)uaiirra of the -umiadL rmi 
he tmishi-ii with Hie |Hn.Vtrfii1 apparatus rum- avaijiibl^ nt ‘ ih a sn^md rji 
If foreign liudies, artificial ta^-ili, enjas, trEc,, have in be shmvn in the 
a'Miph.ijpjn. chi pzitienE shoukl In placed uhlhpidv >.*. Etial the -Imhiw- nru nut 
' CA-ercd hy iln- ihadiOT of Hie -|>loc P hzaE rapjiestr ul Hie side of at. 
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Stones in KJdnty, Ureter* BkuJtU-r, etc. Lar^i' stnin> wen 1 round nci-asmti 
ally wi(h cfiL- In-Ip id X ray- before rh-- year npno, hut Ftn-.ii pre^n.^ eh tin- 
iLi.ijfjnni- ,J stones* flits ilui 1 Ih" rpnly after the cylinder iliiiphntglta with ciim- 
prr^Dn was ininiilnml liy Prof, AIIhts firhiwnltcrj,'' m alnmt 1904, The 
tn inih[ur Lih- berm no -n Lii 11inavi'd, lh.it sIdeifs Wvighiiiij' a* III"!I- a*. ! tfl a 
('rain havi nlrt'.idy In-cn -Junvu i-leorlv ij-il negatives, 1 III- --1-1’rift "L Mn a's- 
lies : 

r. I11 itii- sL-li'i’En-11. i-l :i HlJh- M-jtli ^ 111 1 ;l1 iI■ |iTititfaliq^ jmuer. jlIh nit Vi. j 
in' J-J mi lilt- WcliiH-lt scale. Hard EliIh^ Ifi- liM-liss tfjr tins |iin ]i. i>r\ ki^iUli- 
stuDi'H may Iivcimw transparent.. anti an* taulrnol invisible villi hard rays. 
j. In Gxcludtng ibr sccoinUiry my- by userk .-an table n»it-, diaphragms. 

anil Viihr min-. II thelatMr should tn- nerc-siry, 

J. J h iihini; snitalsl. I uni] Hi-."i nil lip rci 1 1 IH-1 - tin llmkin—-J tlu- patient* 
ami Hi prevent miwi-nii'iil id tin- kidneys. elr. S ; nr this kilter riiasup, tin 1 
'•s| • I’.iin- should In- Einishr-I rn such i tirne tlti.il I in- patient 1:111 | ■ his Im-ath. 

Li ill'-- apparatus ^ivi-s a current nl In M..-V nr limn-, it is Ih-Hi-tm di*pu-i- wil. 1 i 
im nnvlL-iatlll^ scn-Oll, but with week cum-iiE* it is tilt- liMi-t ceil In ttfe a 
screen ilnm tn risk mnniiu-nb ut the objects . small stouts nii^hl disapjivaf 
i-nlirety tn tin.- excursions dm- tn lin .ulnii*;, 

4- The jfuses in 11 lc- t.»wti|> sn- transparent awl cause dark ^mt- on the 

ei-fj.itivr, wJiii II inli-rfi-rc jn| lll-ii tty m tin- nj tin- kuvivls. Ail aperient 

liiliciL tlu- - Lay liefun- In- 1 1.1- somewhat, hot .1 | -lam- ■.mv-t-v l.ult.i sponge pri-sscd 
him llic region M' tin- kidney with the nmi|rfcsHT disfsente- any gas bubbles, 
which may l«- lietwccii tin- kidney- mid tile aUduniL-m, .mil lu-Jp : - n- obtain such 
a clr.n pErtnn: that wei Ilk- sJinJow .-s' tlmlvfli-r pul of I lie ktduev bcL-niBk's 
viable mi tin- negatives. if tin* Emln-iH- arc not imi stout. 

5. The plat* si.Id bn- si 1 oirnnged ilut ]mt( nf tin- -1 -im- will appear on i« 

tn m l .is .l 1 riti-rimi wht-llier the condition nl tin- tulo- Un- cxpmmrL-, (]i‘in<|u|v 
lEiL-nC. ut*;., have Im-n nom-rl. Tin- km i s oi the pulieiit should he raised 
-somewhat tn mak>- sure that tin: spine jm-ssc-i ayuin-E ELei plate, 

11. StrW.es c■ insisting --f mu acid ■ >rtlv rniimnt Ih- del lv I i d with X rays. 
licdiUM! their ntciti iclt weight is jIjuuE the -arm,- □> Ilia! nl I In- >11 id.umliny 
Uwnte. They occur in the bladder* and even lutp -.times, which were clcarh 
lisihle with the cysinsuniic. rmild nm lie- madi visiLie. Stimin imi'islnm "1 
jmre xatuhin orcwlin ;«v umhilih- inn. and inr this reaMon Li may lutpimn that 

a Slum- E.-xinta, thoujfll H It-cllllblliy pirlivl in^.Ltiv-L- shnu-s mu trail- u| it, 
liM|(CriciK' llrtsi -liiiwn Hint .ihmit 1 |N pr i.-nat nl all stmu-siu tlu- kidneys :in,d 
ureters ami 75 |u.-r i-i-ni ■ »i all stones in i ln- htiuH* r witl >hiiw\ AIL tin- sttmes 
[miniI im knlin-y- .sml ureters 1 niilLiiu usu.dk- shiiu' linn- Inn. urn I lliis Ills >i 
yivjtL-r aHmiic wd^hc ami mnkes llicm I'isLIde. StoOo i;iHtLninLliy sulilc 
usalate or jilio.spliuir.- ;m- iilsu ch-arlv visible, 

j. I'hlelMilitL-s and Miirn- calt illcfilions ol or the iiurla nuiy chHh- 

slight diadoWft which may lie mistaken fur 

S. TJh ureters su'u 1 mi visible, hut to I'm 11 out wlwilier a stone is in eIh- 
ureter or outskle, a catheter opa<|Ui: to X itiys can In- introiluced first,, and eIil. 
s.hai.low-s null 1 aEf tltc-o tile exact ]Misi|ion of ureter mid stnmc, Taiiionrs, cysts, 
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h 1 liI lulsi-miNni^ i\t-* .L-i - in 1 1 ji- kkln^'- r.mtsul In- n-t wnh X i;lV-. 11 

iJh l Waddur h.i- la In -limMi li .111 l y 1 w Jilluil wicli ;.l 1 ■ ■ |mjd Lent miEiiuihi nil 
riirhoiihitL of bi'iinulli, fcjut it tedium* lo w-l.-Ii this mit .LfU'nvardi, A 3 [n.T 
11.nE ii| kcitliiFgo] -I’l-in^ e 1 - In IH‘ 1 Vcf sf-n-r tlibi purjxi^n thimifU It dues fmt yivi- -1 
-IumJoW a- dense a* 11 i-an 111 ] 1 

Stone* uJ tiki.: ^Il-bbubk-r iin- very Jiflkuil is« Inirv witli X rays- They 

bHMHU? %'isjl»ls" ricily i i lln-y nmlBLit lime dm. and I'Vvn E Iil-si the deep shrub m 



FI* i H 


ill LI n ■ liver TiilfrkTL'K. Lirge -i<nv- m I In- f£atl-b1 adder may pmEHy heslinwu 
by giving 1111 * |.mLiuiaC at\ cHcrvisajijt powder, wnd |j]ji..iis^ him full td* left miU . 
-«■ Eb.il t|iu glk^> fi^l 1 toiv:in , k llu- pylons. TIutl - 1 i- [.lien a Littlu mnir rhuaii'i 
tm obtain -inm j cmatfiL^t ln'ivkmi ihe stunts ;i 1 hrl [he siirnuiintiiip; |wts_ 


Compre&sion. E th 

111 iin y tiLS4.^1 ti will !*• -1 
htip 5" fbc tllf poxt^ 
lit \x i exp&s&d eiiln^L' 
wtili 41 broad -t t i-i 1 ■ 
*>t lender (Ti^, iSy, 
Ktrla cal 1 Iw mode 
tiuKi viimi (.him[is, »r 
with weiLjliis. nr 11 few 
siii; l]] -.icks iilU-ii 

with fuuid. A cyJindei 
■ liiipliragni, ikscnbcil 
'■11 ] mj-e it)S f cilli vrry 
well U- «swl :is ;i 
prcssoi. In nuking 
ensures df (he kid- 
nvyv. Unis is n gresil 
iujvil^i^e. ;ls it helps 



tfl reduce the iliicliiuiss of dir IhhLv, but it is useful. fur many uihi-r |uris 
tiKi, ns ei picvenis movement of the ]miit-ni p nn<l cxdutlfs the secondary 


riiySr .-\n iiitkiicd mbfier cushion enn also ft tilt’d inr Cornprin-silipj the 
iibdoincn. as shown in 1 %. u\. 
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SC HALL AND SON, 


I'lie nee-wary Durallw nl an Exposnrn iloptiuls nri 

1. The Intensity of the X Rifts, jml tFrrr; is |n proportion Id I lie pern,- 
tmtirig power uf LEic Uiln 1 ■ Hit; mini tier u( M.A. used. Willi urn* .md |]n- 
-.irnL 1 tul*', I M.A. tor (hh it-Cumls. nr 2 M.A. for }o seconds. r«r lo M.A. for 
*i seconds. will produce tin- siiflic effect on ;i plate. ll tubesm dLlfemnl pdl 1 . 1 - 
rr:iliii.n power .li r used. the number id M.A. seconds required scilli a suft twin- 1 ' 
may lx 1 tlnVe m five tiling us Ltriiiil iis tlliit tei'| Hired willi a hard onu. Tei 
produce :l certain density uti a plait JO SCfonds' exposure with a current of 
l M.A may lx- sufficient willi a hard min.", whereas with a -ufl rmc citlier 
1^1 ■ M'Coudh may have in- In* given with, a current 1 4 2 M.A.. nr ck jo seconds 
with a CIIIMII of 10 M.A. 

2. On l lie dUtUHa Iwln'nn nntical)K>dc ami phle, see ]«ige 227. 

\. On tile thkkw. uf thi? object (a hurt* require?: a lunger expngiuv than 
iijlmnil) and mi it* relative transparency. Chest and .ilidanuiii, lor Instance, 
tuny have the mii* ihitknt^, but it ilif (alter requires 300 M.A. seconds. 311 
lo $0 M,A. second? may 1 m enough for tin* former, because tlL-c* cliot contains 
■ In- limy-* lilted with air, whereas llie contents ui (lie atxfomefi 3 i.nu a greater 



atomic weight, For tin? same she head requires mure It.A. seconds 

tiiElli (lie chest, though both may haw tin- same 11 11 ■ kne-s. 

q t On tbe sensitiveness of the plates. 

A sftrfc rutt emi hies ns 10 find t Items figures easily. The first scale contains 
figure* fur the distance between imficalliodr and plate. V*iyLng fwm 12 up t-ir 
ano dm. 1 ffi lli-' -frond Hale, figures for 1 In* tliiirkncia of the object, varying 
from up 10 fi ,J dai,, will be found. On the third scabs is tike penetrating 
power of the tulle in Wehndl units, (nun 2 up to i* : and the fourth scale con* 
Inins the figures for tEiv M.A. used, and ri*ws from 0-5 up In 50 M.A. 

By afijuslitig tile tun sEidfos so that llie ligures for llie distance. lliickne**, 
permi ration, and eurrenl which are luring Used, are nppusit* to mic another, 
Lite index on the uecofld slide |M)in[s to the number of seconds ntwplired (hit the 
uxpnsurc, whieEi is mi l]u* fifth ^calu. beginning with { and rising up to 120 


second? 

,\s il may Lx* uf value Lo some readers. | give a taWeon page 22<j sliowing 
1 lie average time of exposure required in u-tilain fully expos'd negative* of 
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different jKirl" ijf tliu h«ly_ 11 li:Ln ln.-nn nscnlicpn^d bcfcirt Unit, i.-thcr tJ ililgs 
likr- ihhlanc f ‘. {H’P.nir,Ll i-in. anti (UicIcviBSA <il Hie ubjerL oqtllL 31J unman 

■ it I lac i'\].- iriui-u (i33 lln- ti[ niilliamp^re^ iBcrl. l"f*r ft ■iliiHikld. 

d-ir iii^^LiarfT, w[ >i normal ndult F ii A. ^ruilds an" tiM] Lliml with ft Gulls 1 whuhp- 
pciii.’trftiinjr [HNhvt?r ih in 0 degree mi lIn- UVhlieh M-illc. ii the n 11 ]^LriiLu^ 

41)341 III! 14! alltJW IlS fo UhtZ a Cl.lfrL’Ilt ul- 


III M.A.J t tuz C\\» Ui-Urt will IlftVL! C4» liUiL tJ StDOmis. 


s 

3 

.1 


i r 


+- 


1 p 


Bfi 


II to 12 .. 

iS 

3 * « 


l » M .1 90 ,. 

]| i- 1 ' *■! :lT lir>t Ii■ :it 1 1113 H lime cXjuKLiti^ ttiili tnlvluiiilr < urrmls. WTn'll 
11 lL'V liiive lieCII In: id end, iiltt] it the apfiaralUS uvaillbli: gives llli- aim-ills 

n^iuirH for rapid or instant mw.s ex|M>ures ifmtti 50 io Severn] too M..-V 

1 in* laltor will not he faiiml difficult, lint they should not In attempted 
ji flu' lwgtnni^. 


Instantaneous Exposures Ii; i xi ■ Ikmmi iii.kIi? 41s early as iffc/O Li v 
Ih, MaciLtljTC, .iihi LiiLrr mi by 14 n uU-r and others, ,jint si on- 1 ijh*S llicy 
llaVu lu'COIHL' practical fuJ cVeryilh}. 11-■•. Tic advantage id Vcl'Y sfnart 
exposure* is. Unit I lie movements due to respiration and Id the pulsation 
oi the hart uml the arteries tin run mlcrfeTe with tin; ilinrpniisi id 
[lit? image, Other advantage* arc the saving «! lime and the greater 
convenience to the [lulirnt. The jiiti* h r.iIion of expuisiuc is due in t|it' 
r'.iL-t that coils m ilI interrupters have I mu so [ar 11 ii proved that over 
Liv l 1 illy times nmu 1 curranl can lie obtained now llian WHS the case up tu 
ahnlil njob. The |Hovi L rhi] clim-nls ran In- luachud with ion to 250 voll- anil 
Up to 40 ilinpifi‘5, ullil I'jllu'i With I'hrlailylii' hiciiks, 01 i-Lsi' witii rnertiirv 
interrupters mid n new lype id mils vjieeiiilly adapted for ilicm. tiond incen¬ 
tives of the heart ol an ad llli can llicn Ik- iiLituiin-il with ejejmsurms down to 
about the ,'Jli part n| h second, ami wiLh I lie k'd id thc-e mils and a Special 
iiiiTi iify interrupter. wt 4 tingle /Wj. lii-litu; akhll tin- ',.,tli part of □ m-i.iUKI, 
is siiflbricNl 1 is produce X lays nikii-i- i , iioup]i to eivi 1 ^mui ite^alives, even id 
tin- ’Iitci.h Ii of a liorina] mluU . nlld id course, of all tin: llntntcr pails like 
ilic head, innn t, i'tc M too. Ow |n*lvis of -i/i-ur mlults is. at tin- iism- i<f writing 
litis, the only purl ahicli 1'ailliol tel In- liike-ii wtflt one '.ingle Audi, but two 
or 11 tree surli ilisehnrgi's can hr Kivi-n hi rapid succession in ulxnit 
out second, and 1 his, is sufficient even m such cases. Hcsiflts Ihi’i, tin* 
■ 1 ] tls can In- used with an mLcmipEiT in tin 1 on Unary way for lime 
es prismo of very sliort dura t ton. 

['In apparatus whicli are piiwi rlnl eiuni.^li for ins [an la neons I'Kpsirns 
call also be 1 esmuI for li-lr exposures, i.i-., iriih distnners <>t abnul fSo me I us 
hclweell tilth' and pl.ilr-, lei nbljiiil tin sltadirtvs of objects like tlie luarE, etc., 
in correct size. 

The exact number ol M./V tn the Lillies can nut be meoAured with Ihesc 
shim e^jMisures, pariiy because 1 lit- time J.s ton short, and partly lwcause sumc 

*4 
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reverse (uricni is freijin'iitl) |)Ft«ent l Inn ilir emn:iu.' unitmed with the 
-ingle lla-ih ;L|i|k;iraliis aiv 'lire 11 > reach several ]rwi M \ 

It t* d range that almost all Mill' L-jii sum I such -tmug currents fur a 
fr.KMjnn of a second easily, without ’iilfcrinjt h.nnu. Only a pari nl the heat 
gnu-rared seems tu enter I lif anticutliHulo. whereas with much weaker current * 
passing for hiimc jo seconds only, 1lHve isgrcatrr ti-k nf I lie lubes lurniug snfl, 

though the Lut;il mimlxT uf Jf.A. ..ids Used tillisl 1.x- the -■line in either case 

El is essential fur imlantancaus exposures dial lulx-s. should lu used with a 
fairly thick piece of platinum ami a li«n y block ■ >1 mel-il Inland it. Tulx> 
with a thin niitii-iithn.],'. nr walvr-oiHih-d tnlx-s. will iml do for this purpose ; 
diry would Lji■ pierced instantly, A suitable degree of |ioi miration h even 

mi in- important, if this i- possible, with install tone. s than with time expo 

sutn; wini the tatter we con expose a little longer if tire tiilvirscmcwinil 
ton soft, tmt with instamnni-ims eypunnr- such a runuiitn is jmpissihli- if 
E.m soil the negntxve will In? un^Mxpised, Aidii only a little i>>n hard it will 
lw fuggy and the line details nil! dissipjiear, Tliu fwnetr.ituNl must, thtrefiw. 
be tested lie fore I tic* expisiire is made, and. il necessary. nuii-t lie ctnrerlpl, m 
avoid a failure, 

A' it is not well pifrsibEe to do**.* LLn. pnintiTV ■ in rent with an unEinarv 
knife switch, and open it within /..tli nr [til of a sniml iiftmvanK and as I he 
sparking on these knife switclie?. is i'scran w, another typ'ol switches is prefer - 
LLhle fur iiisUntrilieoLis cXimsIires Tile all h Hi untie sr.ih.'lh 1 - with In UTii-shap'd 
contacts enable us to open the drtuft rapidly, and the spark.- are much smaller 
Mui[i with ordinary knife switches, and they can afcm lx? rdmusil autumn l icnlly 
Iiv a clockwork, which is started by dosirw the switch. This *l<wfc can Im- 
udjiistDd so that the switch will lw released within ,' lt tIi. Jill, etc,, 

of u second, up to m seoomK 

Intensifying Screens. Uy the use of the new accelLTaliny nr intensify¬ 
ing Arnetts, die exposure can lie rctluwl to i^th Of .^Ih of what would lie- 

imL .- I ‘-Mil" hi i -i i■> n i In n u-v ill!',ms, lln-reEon», a (■near saving hi Mil*-:.. 

Ik’CaiLse tliu latter bov to Lm- swilclNsI nn tmly for at ioiiL 1 l .,tls the time whirl] 
would be required without them. 

The new screens have Usui su far improved over the older ones, that grain 
Is prad ic.illy invisible, and line details. 1 1 In I he -mill lire id I mm's, teiUr ■ -i 1 1 

■ [LLitf well. WitIs most negatives it is imp on-ibli' to detect afterwards whgUicr 
•i screen has liwii used of not, They are. HutdtlK, Hi great Ativan 13 ge 
to the owners of older apparatus, which arc not capable of producing flic 
sinuig currents nquiinl foi -linn csjMitjiiresj hut even with tlw powerful 
modern apparatus tlicy are a great help, bcvati-v hi some heart, stomach, etc., 
cases, it is a decided advantage to lie aide to mnkc nn exposure in such a short 
turn', thin even lb pulsatnm of ilu- heart -uid arterit's and the jnsristnltic 
movement cannot interfere any more with the sharpne-s ..J the outlines 

It h important Unit the fluorescent >idc of the screen should be in rfeK 

■ Mill.11,1 will I the sensitive side r -1 the plate : if die re wen: any air space between, 
( blurred patch would Ins (lie result. Tin- screen must l# kept scrupulously 
clean, and munt lie dilated with a canwl-liair IitbsIl; any dust which may lx- 
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left rift (vn-vrfc nr plalc wilt npjiear a.n |_ii piIjci]c-^ mi the ireful iv->' P mn! ;uiy linin’ 
Plunk? will ii]?4i »p|H nr. The srfeeii* should uni In- remove* 1 fnuii tllr plate* for 
I 'A n i L r 1 1 li'i i ickiiMilc:^ u Hit the Exposure i- ovlx, because si bluish pliii*pilfifi t >iA a lll 
image rt'iii.uii- mi 1.1 n- "'"n-nk. uild Ceinttmii^ lurtCi mi I lie |dal u fur ii I" GW nvi 1 1 rp U -- 
•alt* i i In l-k | m i^li ro i -s 4 1%-i-r^ 0\ , t , r-i:'\jM.isuif should he ami In I, a* thin mifalive- 
without any ci!iitni*t!«i wmshl hu the iv-nlt, W'ln-rfc iiiteirAh mg -.i retms sire- Umit 
iiml, thm- h iici need for the expensive -]m;i-ul| X-ray plate*. Simr rapkJ 
[hirtrait w l&ndsclpc plnte are foster with I In 1 bln tab li^ht |mi<luml Liv thusc 

screens. 


Tele Exposures me itiadi? in nuk-r m ^hium duflutv* ip! iHr- lirurt, 
'ti h ime]i T etc., in nalruml >i A^ -urne: m^atis ■ if thr foody cauum l»e brought 
quite cl^Sii; to lliu | >1 i\iv.4 they an- bound t-n appear enforc'd* Hu- realms fn^r 111i- 
king apjiarem fn>m Fijf. si mi pagt- njfr. Thr greater iIn- 'Ihtmicc between 
4hUjL-i:i ,ilh) plate. n iikJ Mu- -ntidler Hie dhlimce M:wihhi In foe »rul ubjm, 
ihe wilt be ihe distortion, A normal heart, [or bi^icc, may 

appwti im the negative fully 40 mm. forger than it really Ls if the 
distance IftrtWLH*]! I llI kj -mil pfotc is uuly ^5 am I it—. wlarn-.a^ it Cannot 
ji| i|M-;ki mure Eh.iki 2 anm. lur^ur than ;ulii.il sin 1 uitni I In- 4List;a 1 i-c-l- UACd 
was Hu itlchrc. 

>•1 eip i- ihi- intensity uf the* rays diiniiiistn ^ .is tin- square oE lIll- diftlflildt 1 . 
)MivvcrJul euiTtalBs KiiVe lu be employee! to finish >111 fexprrtuit- -H such -1 
'Ikf.1 lice tli n rtiart-Hiftble lime. Ini" the intense X rays lilclittQMcl 
muter instantaneous exposures will do well fur lufo exposures* with 
-l di&tnncc (4 2 metre* bclvvccn tulw and plate, 1'tie neceusikry duration 
■ ■I T-si|ar^nre need tuai uscred 1 iiml can eruily be kuhIl- with I he 

patienl fimndiny. 


Slurauicopic X-Ray Esposures. Xcjpitivcs m prints #hhw uh every- 
ihin^ in one i^lane ; wu ciiiaainL lIh-hl Iulo judsiC M 11 k uiutlVt." [■h.h-jL i■ ;n ni 11 l 1 - 


Ikjllcs in ristfi of fracture, ur in ftcsJo- 
Cttirpo 1 -f the hip. etc.. 11m llu 1 cxncl 
ilihlante between L la ti skin run: I a 


[riret]=n IjhIv. Hi IS if we tpataj Two 
tiL-jfalives oJ erne object, dint mtivi 1 
I hi 1 IiiIm: tlinm-glL u rertoili distance 
heCwmi the Iwm eSc|HiMinS [it* iinlr 
catii'l in /'iff. ji|, we Cii.11 eMiiiiiiit .ill 
ib l 1 dctatls in slerco^>pic rdkd, and 
11ns is ^ gre4i t he 11 ► in 11 m 1 y cases. X1 a 
coniplicniLLl afipnmtus .m= risquircd 
1^1 maki -ic i K]mM.irus r 


I 1 



[t is ncqcssary lltui thr firm pUfte f,in be mittdnwn it flit t-XpOSlUe mid n 
/ri'jii plitie fiut u: ji’.i finite diijtfrhtng the pusHfan fr f |A.' fiaiimt. which 

HUM remain the iiJFWj' for >*>th expomri\ r S|im;i| lm vs:tits titniblc ns E■» ili> 
thia. 
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SC IIA U, AND SON, 


Tile I'Mi(no.' through whicil Eti>* IuIh* b to hr >hiCt<il ili'|-L-tiLb .-n tin 1 llikk 
ni!^ Ill Uic nhjpct Jim I mi the distance tatw^n lube and *Jdn ; si tile ubjctl i > 
thkt. or tHciiiittniv small, uv Imvi' in shift the tube only .1 lit (If , if the nbji.’ut 
ii thin, or ciLsturui' grr-nt, we how tn mow (he tulw .■ greater distance, A 
table giving iliu iltetan"' through which tin- filin' t- [i» in- ^hirtu*! will In* Mind 
on page- jju. 

The uihe-huLicix mv pmvklui;] villi a scale , the tills is liisl finm-il oj tli-il 
(he aiitbthode js above the centre of ihv object to he taken. urul Hie pwaition 
is noted ; if the tube htw to te shifted D elm, altogether, wu move it first 
l elm, lo urn- Mtlr of it- origittnE pmilinn, ,nvt after the first [dale has Ijeen 
tKjHiBoil, we move ii kj q distance <d jeini, on rfie other shlc, and whim the 
plate has. been cluuigitl make the second eji]swtLrt;. The plain: in which the 
Cube is to be muretl musl lw* parallel to (lie plane "1 (lie plnle, su that llie 
distance helwceit the .iiuiicAthiHEu and the pLute ix (he sntne jil iml Ii instances 
Hit- direct ion in which the In hi- is Uhug movei | must he rectangular lei the 
limgesL side of I III 1 object ; if we take an elbow. for instance, die IllIk must lie 
moved aCn>-s, iml puiaUcI with, the arm. 

Large plates an? csamimid in stereoscopes with reflecting mirrors, nr else 
fL-diiL-iimis nf ihe [dale can he examined in ordinary 1 stereoscope*. 


EXAMINATION ON THE SCREEN. 

TIll- pan ini lie? examined nutsi hi- lM.:ttveen tube and otwii, m nuar to ilie 
cube as clib cn n safely Im- dorw wjthuut fusing exposed tq ^paifcs, ami Ik- 
flnrsfei^cent screen \" held cksc in tin other *idv n[ the pirc hi be examined, 
diaphragm, with a Jnirly namm- aperture. * 1 mujd 1 w used between IuIh? and 
patient, as mure deCoils 1 jol-oilu.* visible, and tin- contrasts LncnMse n the 
secondary my5 urc prcvcnjotl from reaching the Yemeni !imi_ h l* convenient 
if IilIx 1 . dfopbragm. and ^efeen arc suspended in z\ frsicne in. sllcIi .1 manner 
lii.it they 1 all easily lx 1 ronced Up and dmvn Cuddlier- The greenish light tpf 
the fliiorcHcdnt -<rcen* AitcnM u* affect the cvls nr favourably, .1 cn ] we uunuic 
detect a* 31 lu liy fine detailh oil lilt- screen a> iin a gnud 1 lenitive partly for 
these reasons, acid p-artEy to obtain a jAtfiiilficnl tL-coFr], a nc^iltiw 11 a* Id be 
taken in all thn- mrtre ddliculi r&T-e*. The ram* arc wry grind Uar wntdmig 
the [wristnltic movement ut ilic stomarU after a bismuth cneal has been 
jpm. 

lixamniatiim on llie -Hritrcn ihem111 be made at nigiit Nine-if in a ■ I-.I9 k r^olbl, 
am) only after the npcriitur'.* |pu|hLs Iiulvc brtniue well dilatel I."llln r -^s SJn? 

the ca>e, n«« deCidls* will Ekt vlsillkv Tin: fO-caHed id hswing t In ■ 

stieciL Co be u&^i in da> , ]iff]U 1 [ire all right to show tUis twms ike a hand at a 
esr Tor t^stiiig the conditkKn of a Utb^, but i*tr ahncM useless for 

anything dy f 



y% iiiiii ^ 5 , New Mrev/, London t IV, 3IJ; 

PROTECTION FROM X RAYS. 

Sflme yqiiB filter t Li i? X raj 1 * h;id Ihl'cti discovered. sev-cre bums and several 
nari deaths altvr much suffering laughE us that iliest 1 rays produce dangerous 
infiammutEnns, ami later an si was proved that iluy mny cause a)&o ^i^rilaty'_ 
]| 'Inis- hi be remujnlx'Hni B]]jiI nil th& fleriou* caries were contracled id n rime 
when nobody suspected the (tangi-mu? nature of the rays ' tin- victims txprffcti 
iht'jnselvK nt demondratiuns which hml frequently to lie given while ihc 
dknvery was new, tor hours quitu ehose t-f rlit- tubes. Xo sensible jmestjii 
would dream of doing -^uch a thing now, I jut prrcaolkms have LL-minly to h- 
lnkr-n by all tlifrsc who coma frequently in the m i^liLimtrhiNid »l lubes. 

The fu>s i til'.- is ; Whenever possible, tin tiui sirind in trout Lsf the luminous 
pari i>i the tube, but keep tali inti it. By following Shis rule, many sperialaM^ 
hsivi- [tvoided any ilE-cffecb, Hwugli they have employed X rays daily tor many 
yenBut if mu always possible to do it : for inslanw. in uiroimning a 
]j.iticuit with thii flnore-nejit screen, the ujiULTUor nspusysd to the rjiyt too. 
Wlienevty .1 flunrescciat screen is u.sed ImquentJv, it ought iu ta covered with 
a sheet oE lead glas^ to protect the face and Lyes, and the frame of I lie screen 
ftUghl In l^e provided with met ill shields tor I lie liliftfta, nr d-ic the operator 
■ -u c 1 1 1 m Wear X-ruy-proof glove*. Tile backs tf the hands -ne either She most 
esjhiiscd, or she most susceptible pails, and fo-r thi> reason the honct oughl itot 
i-i be used Eiwi frequently tor leafing she (.seiietrating i^wtr of a tube. Bcopte 
handling dangeroiu appliances daily arc apt in Itcconse cardies* and site 
operators .iell! assist an Es m nn X rnv depart men t of a hospital. therefor*, 
require .^^1 protection 

An iiscdlcnt plan is to enclose tin- tube < nmpleMy in n box lined with ;■ 
rufiller iinpregnatcf[ mi lli oxide nf lead, tl dors not conduct L?|uctricity B mid 
is ojiatpin lo the X rays, so iliat iii-liIli it X rays nor tlir gyeun light nI Hlu tuta 
can reach t Ilu room , and npenilnr, nprscs, Jincl ]aticnt arc ihonm^hly ptu- 
Cim El^L. WjiIictuL having to wear aprons sjwCiadftt. ghlVCs, i-Ee, tllKc boxes 
^art ta filled on tube stands coin pr^-scit-s* touches etc., md nil kimls r>( dill 
■1 iapliragins, £y 1 ii to h:l J dia]>1 11 ;igius, luld-yliiss tial h posti 1 le hijlder-, Ifipfflk 
for trenting riiiKWoriii P etc,, urn easily he attached to llicsc l>nj£es.. 

l*M<^ endemittg the hjitiinouis half only nf i\.w tubes art? quite sulfidont as 
lar as pnUiTiion is rcnvcpmiMl, and have ihe advantage that We can wueh rhe 
tiilic_ With boxes which -ire etnsid t'nEirefy a El round w f.irEiiot Watch the 
LuIh.% but thr y provenE; the gret-n li^lil Emm illuminatirig eLlc rnruu, and aru (or 
Ellis reason HOinewhal Iirtlcr For scrcun exaciiniatit^L. 

\ kind of cabinet fkas bettL $uggi.^tecl p in which 1 h s.witdlhMttl, ulc., i^ Ei^ 
Is- placed, -sifc that the dptrator must be Him- Cu control the Ciarruait- Hi™ 1 
c-a hi unis iron he lined with ^tnvl kad H -md le-ul glass, and if proptTly amide 
gi vr thorough [uotccliiin m the i>|orator as lung iis he is inffi<le . but -uruly 
nurses and piuient^ arc entitled o- protu- lion twi, anil purlly for this rcaHjn, 
ill id partly to iLJ\i .i diaphmgm, the 1 i.j I >i —. nauiuld In fti deny, it in an X-ray- 
pr^iof ]»'jx a c demerit™! ahcvCn U this is pmpi.Tly done tin: (?sjinisivQ cabinets 
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are supt'i-rtuuUS ill tEtr great .. . nf h .t-i-i, They may be dbsiimhle Ell a 

u-\v forge hospitals, win-re several X-raytubes are being used constantly during 
the greater | wi «■ I tin- il:iy 

It k ■ LL*sjrah|f lur armilicr inium that Mint purr of .1 inl-i- tvliteh liMik- 
hiWands fhu | :lTi i-ttl -hoiil-l In- e nduc-cd in n box. h it ivcjrr i lu. |hi »c ■ ■ I- - 1 , 
Mich is -umi slight risk Si mi \s Fnh- udjnsting tube nr ] hit 11*111, ri| billy while 
'%*■!rkmj; in .1 dark room. Ihit ■-vnrniiii.it ion. ,1 rush movement nil 1 1 n- part ni Mn,- 
n| ■i-Talur nr p.ilii-iK ,1 stidilcn ji-rk • hl (1m ' "nl>, inighr niiiidi :i tidii-, mil fflti*-- 
splinters 111 iji'li E hrirmnli- ■ laiiofj-on- if lln- eX|vlu«iinft look |iI:l< >.- iilmt I In- head. 
Uui if Lilt* ii.irt nf tlir 1 11 rm.-.ir iJn patient is Mimiiinibl in' n bos, [hr risk of 
hrcilkaj^- is mucli smaller. it ml lln- > Li.iphriigm woilErl stop l; I-1 - - ■ipliiiter 1 *. 

If .til (.-VlimiiUklhitli oL eliv-l or abdomen is likely Lu Lii-1 -invn* lime, it is 
desi ruble that the lottklK of Ixivs should In- protected by it piece of rubber 
impniiinsM with oxtdr m Jeml. 

I'alknis should no) lie excised loo ftvc|Hently on nne day. Patients 
stMutJ uiitf be Mted tckdhrt- they httw firvfl alrttuiy examined or treated 
nceuUv - ith A" mv$ bv sam-cbmty i-f.tv. 

To ubi-uin a g.I negative ol a stone In the kidney, a larger Muse of 

M T1VH h ftojnfflri'd than lot a nnjaii\• *1 any ollui part nf the Iwitly. 
AccnnUng 10 tin- t .i I ill* mi p.^e j |<j, jjju M..Y — 1 ■-mS 4 SI,. A. mi 1 nit - in- 
sufficient, iv it Ft M rli-l.tm v nl about jjj inches Ih-LiVlth I "i lie lih I jilnli*, if (lie 
tube lias a |UNU'lratiug power ~jj degrees on tin* VVehnell st ale. To produce 
an eryi liema. 75 JI.A. minist■ - are nitc^iry acrurdiitR to the ttitih- given oil 
page J>rj. h'. illi a distance nf |ti tin In-*- urdy uur] a tube of similar hardness. 
V\'jtli a ilistnura >1 3 U inrlti-s this WilliVI he increased to about 114 SI.A. 
minutes. 

The ih.se required lo produce an ■-rytHellltt is therefore abouI 4* tillin OS 

great a*, the rinse rer|uittil for making a negative of .1 ... the kidney, and 

tF li■ same pulieiu mulil lie ojqmsvd 45 time* fur a slicin’ in the kidney In- fore an 
cnlhcnri will appear. 


DEVELOPMENT. 

All the cart and tronlik’ and expense bestowed on iurmcl otpisttro may 
be wasted unless the duvelopinenl n earned nut with intcLligeut Mali. s» That 
all the details which flltt? lv in a plate are really brought mil L’he CantradS 
are fnipiemly very slight, a ad may disappear entirely liy eiireluss ilevelopniein 
ll is easy* to Civil'rid I he dei-ehipinnit in the raSC "f hands, feet, amis. etc., 
been Lise rlie pkliirv can U* naen fairly well by holding the pt.ile agniilht the 
ruby l,imp, Lilli it jv* pikes nn're exprfiertLc to develop n thor&X (it }ielvis. I11 
ili- -i- eases the picture is visible only nt Mie Ln-gifining, and it is dilUcult If 
know when to stop. The development has ti> Ih- continued in umsi cases 
Mil the plate loults fairly grey i: examined frum lielLinil.. 

1 _ 
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J hr Hit iin - ■ ht Lliu '.li.'i'fLi i(n:r is- iiiLjiuiLiii.il llturi tin: fact I lull tin cijHintui 
111 iik-rsE mills il thunHighlv. In cnii.sL'cjuuiiCc: ul I III' l; rent thickness. nl Ltn 
cmuLsinn il lake* -eieraJ minulus Ivtijn- EEel: dcVekijuM- ltLII pcrci-lrati’ t>. die 
■ In | rt jmrts near the jjlass . tin' rapid ilrvclii|ji:i whirl 1 liaiv Lrccpicnilv .■ 
It’HrJfiKy l" i.aUse chemical fog, iifc lluTcImc UlhiUtabli 1 . Il 1- iiki ^ihtliIIv 
■whmlted tlii.ii il is rntifc iTiflicidi, 01 even, In hrinj* nut tin: filial 

itH’taiE-i with Mu' rLL|MiE dr:ve!i>[wr# as w idl an l in y cm In- hmughi tun wild :Jc;< 
t]uvL']<i|jj M H’nj ; a happens ocoisiLiniillv that ii in ^ imnmo may have hi I*- 
s|nqn in sl nu^Livc df a jwii’in. 

Of lliir older developers, liydmciutnnnc lms an advmirugt: because it give* 
1111- greatest density, .11 m 3 noi\ nr hard wfilivis Can in 1 obtained at nil) by 
diluting it 1 vj|]i wiper nr by addiiu; Lf nj jwta^lUUI. Il is- very 

Mlsn?|ilihlc In tin- addilinn ..i hri.iiiKh wln r- as ntln r drvelinH'py hk- rodinal 
: 111 scarcely affected by it, and cannot therefore- Ih* iih ilinctl ns much, 
[,’nloi ttinnlr'ly. ley-In* purloin ■ bits tIII* ElLsath'initjey |.| Ivinij very ^hsilitr 
tn changes in (awfvrntEire ; ji caimul In- list'd ivn ml] in winter. unless tin- 
iin! luiim„ ;l- well Hellish'. - ami solutions., Lam' W-ti Wartned, ill theininkiti 
iU r velnpei?i, glvciii is slrouuiy irnimuriiulnl In - ilHny X cay wmrkeis. Il ts 
li'Sn H-rwittVi; In changes in lr-in|ii thIhHi:, rind llii> ill- adViinla^'' nf giving (lie 

IIC^tiViT. and inn-f details. DrWlLtfilMilll Cali br prolonged vci v ... 

with pkiiii without jivi"during [tip. 

lilycin is hLhj the most suitable developer h-r I lit ^called lank 
iJ^'t'liipment, which nhtrs great advantages for uiir | 3 iu 7 jjo*-:i - il it 1-, nut 
iinpnrlnnr to ejcamlnt tt |i],nr at niicc. 

l'ku» ttic jilair in ii 1 lean tank, in an upright l nsiin.ii. cuvn n wiih jjjynn 
di-’.-i l"| ht. in which ;li time's 1 In- ir-n.ii qttnntily nl WaUr tins Pol'ii added. . • -v. >.-a 
tin lank with a hd 1.. eischuh tin- I i>; In. ami h.iVi I |w | >J^i1 • - - in lm about an 
hour, and ilieri i-xamiue |l»m lit iJu 1 derails which 1 nil possibly be brought 
mil will till'd lie visible, ami ihcni tHiin rlangcr ttiid the |i1alts will lie Inn dense 
1 ■[! [In: cuntrary, they will In-cjiji-ittly I? 1- tnn llild, l-ii tlii" way il is easier In 
btiiij' nut all I he details wliirli art' in a plate ; itn- rimst F^aufilll] Uf 
I legal ii vs whirli it is jMissible tn obtain can lm j;rU with the lank dcvclnpmrlll 
LI i- llir lust nielhnLl ul Uriti^mg as lidiell as jinssLhle mil ■ ■! a rather Ultder- 
C^lMi-nSili pi all', and as tin huig «E|>crhTU'E ! i' mpdml.il easi Ih- left Ile assist- 
.ml' wlm are tint yet esju'rls iit |i|jn1np!raphv without r>ar tliuE j;o[m.L jdati’s 
will he S|iijj«nt by u 11 sn i table ' I e Veil 1 1 • 11 ten I. 

Infenslllcailon. Many X-ray itej^aitvcs will t* ihm ami whim iug in 
contrasls, If Ellen: m delaiK however faint, such |) 5 ales can la: greatly 
unproved by Kubscqucnt iiilenfilkutian. It i< quitv -tn easy (uncesEs, which 
ca.11 be fiifik'd out iii day light. The intensification docs noi only increase 
the ilitiisity, it citnsidcral>ly a hers ihc churactet n| Mu- jilntc bj incrcasinj- 
I In: Cflulruls and siiakine the jriclute harilcT. ti, Imwi'ViT, iin* tkiatl* ay 
watiting os account of undor-esj'HKiilPo *n uiisLiitahtc di velnpuu ui, siiIki^ue nl 
inlcmificatioil caniKU hrifig thi:m nut, and wil] In- of no help. Jf 1;hm |i]a1e-- 
are in Ik 1 iilicntlificd, il is very impni tulU UiaE they have liei’ii. thoroughly fixed 
iiFTtl h t si'rvJ filtlLErwisi' slams mi-]n l>c |H'nilurc r l- 
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A* most medical (uni h.iw v&jicrieiici* in pUotogmphy, it is TKi-t ti- 
to ijivt* kitgthy instructti»r^s as |i.< (lie dcvckipmcnt, print lug, i!it - ,. hero:: ilicy 
can Iw found in the nnmtrutu lawks on photography. 

Ejcinjjning the Plates, 11 ni’gntivt". in? compared carefully j.i h print 1 -, 
ii will Im- -wei] that mime of tire lines! details- are invariably lust by the prate*-. 
ui printing on paper The pin tea ought to tie examined directly. This enn 
be done either by placing them against It window covattl Wrlli a ground glass, 
nr lift I nr si ill Uir plans are examined liy anjiivjfil light in n dark romn. Two to 
lonr inc.irtLrsccjil hmtjis are placed in n Ijtjjc Ijoliint] a thin [Xtrcdiiin plate, and 
the negatives arc placed in front of t Eiis plate. It is desirable to havr a rheostat 
in coni rut tin- a mount nf EighT, Ijgcuusi 1 thin negatives show- to lies) advantage 
with a irrVrft liglll behind, whereas Im dense negatives a ntrong light is 
necessary. 


EXPOSURES FOR THERAPEUTIC PURPOSES. 

It has I men 1 III* custom Ini Mime linn’ to rccniuHii'iul (nr (liOApeulic 
purposes soft lulu’s, and In use Ull’Iu ns dux' ns jmsaiblt In llifi skill. TOs i> 
n mistake, unkts die action «I the tavs ii desired on the snrhicv ottlv. hi the 
large majority of rasc&, in treating eczema, lupus, rodent ulcer, me,, with 
X rays, it L- necessary Lhitt the lays should penetrate to deeper parts, :nn| the 
stcciss depend> in many ease* uii whether sufficiently si rang doses cun be 
applied to tine daper^eated parts without burning the 'kin and enuring painful 
iiiHummiitiw, Fur llii- reason it is necessary tu select a medium hard mix 1 , 
Nmmuv the rays have then a much greater penetrating i»wcr, and ilic per- 

i entage nf tin" rays which will Iw slopped and alrsurbcd by the skin will W 
smaller, As the ill tensity of (lie rays diminishes rapidly with l lie dirta lim¬ 
it is necessary m have the tube t» incites or more away to prevent too groat 

ii difference between the distance of the skin and the deeper parts, The skin 
i an also lie protected snnusdiEit bv mvrniig il mil Ii a lealln r this will acl as 
.1 IiJelt by .stii]i|iing I hi' sufliM I'.n, Siaiels of idiimimnrn L to =, min. tlitrk an 1 
very good filters lor obtaining :i paniiriilar quality uf X rays. Il has .1 1-■ ■ lieeti 
1 1 uni' I that \ fa Vs eiI'Ii rt those |mrM most In which metal ml i-m 1- active , if il 
is reduced* for iiedaucr, by [)ii">siiri: MitlieieJitly inteiiss! to make the purls- 
.inLvniie, hrjjw dost* t an lie applied without undue risk for tile skin. In some 
L'linrs (lie direction of the rays may hr changed. *> that for |«n of die dose the 
mi in' Mil Irortt, for another part behind, or nr a rigid angle, so Unit sin- whol< 
dose for a deeper part need run pass through tile sinm piece of skin. 

It is desirable to use the t nix’s always at 1lu> same distance: it will thus lie 
oasicr to judge the doses given, than when a not her distance Li used each time. 
I’artly frit" this reason, and partly lifdHisc protect inn ol the parts not to lie 
treated is alksLuhitidv necessary in nl.| tins*- cases, the tubes Lor tJtGrajKHllie 
treatment should be susjieiided in liases nr diaphragms, enclosing tin biLiiiimii- 
; ut :uie] at 11 ll- lower end of these diaphragms [eud-urliiss lubes of various 
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dtninHtcrs cun Ire aitadiuL, which press agiiinsl i3u- j?.ari-v lei Jjv trusted. I , n> 

tertian and 0 uniform dhrt-iucc are Ujxlh mrtiniaiued. 

I'ii>r therapeutic purposes -1 cornet dowigc is id mom inj[H.Fttsuicfi than 
win n making negative In Elu- latlfr ruse L 1 1 l rx|msUre i".irh he n-jvi al.11 1 if ii 
mistake h:i£ hi'un iii.lcI^, but ;m uVitrdr*d: m thempctliec applies linn may hart 
scrums results to the i^itiunL ami undtsr»ex|^i&iire means waste ul liine. mci 
lwudly complete failure, nr even a stimulation of a growth,, trn.. insuad of 
tin- desire I diSlrurtirta I 

The dnrtagc flcptuds on : -■ 

II The jjciiel raring power ol (he lube a Ihe number cd M.A. used. 

2. The distance between ike aiUicathckk and Hie akin. 

j. “I'lie time for which the X rays are applied. 

Tlhr firsi can be meamml wirli thi- he I p of a radiometer [tVehiudr. Heimisn 
and .1 miilijmprL'mctflr, Tin- liiEiIe* page 2.:^] made by Prof. Walter nifty 
hr . 1 fiJiend une/iil. It ImpIiU gim-l under the rnmlilion that the X rays rank the 
-km fairly perpendicularly, lh.il the ;mEn:nfImik is of platinum, that (here is 
1 m filtiT htjhvecn loin- and -km, and C bn 1 lln- Hiii:kiie.-s rd I lie glan* ■ ■ L I he Eli)h l 
is u-Ij mm. 

Like Sabotimud"s pastilles or KLenl kh>: k 1 - c]> 1 ;im i 11 icier, this method does 
not lake into actounl imy idiosyncrasy for X rays, if such a lthnj-:CKisls al all. 

The ih™ mi X rays which causes within two or tlmx weeks a slight 
iulTammation r 4 Hie - ; ktn H j^tssihry hrmiidiyg of the skin, and ihpilutkm P is 
mw culled the hi Erythema dose/ 1 or the normal clow. 

The Qwmfiiucter?. M..V meters, and Dosage hove bwii explained already 
oil png® «qy- 203 h 

After these general remarks alum 1 cxjH^wres for t;htTH]Hsiti€ purposes, l 
will add soine detailed. insf ruction* aSicust riti m ma ef X Aviva in Cyuirmtwgy r 
which 1 - Mine to hr Ltsnl largely in tlu: near [is(nre. and Tnrgfing Ai'pjlTIj v-*r •>pj 
_V fitiys . a mist In nl cd treatment nl whirls the great ;l< I vantage^ urr- already 
generally admitted. As [ have in- juTsohal L-K]wricnoe eh treating |mtiml L , 
[ have used the cfidsT interest Eng pcijkTS which appeared m the Anrtftf, 
British Noliatl journal t und nthfj jtfrtodEnals. and in various bunki devoted 
lo these subjects. 


THE USE OF X RAYS IN GYN£C0L0GY. 

Altw'rs SkhiKuboij' fomt'l, In 190], 1 lint uu-11 wlm mr much tn 

X ray^ mtve ifL'iidcrctJ sterile 1 , Sliuujfh tin: lilitrln -t'Xii.tliri ft plentiii cunnili 
rumittn imimpuicil. Kxin;niiient^ condu^ti'd on nniinnls proved that itn- 
tolirh'!- jLS wj as 1 hi' i>vari.!s shrink mul ck'i’xriiiiraU 1 aftvr liainiig lic'vll expow-l 
to l i.iTLitiii tlosi? si I \ riis's, itnh tour lo six hwLs ilILi rw:Lnls no orovn 

ean Ik lutiiitl. 
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sjinv I mm m.Lilr ira uiiEijv . L h i i/Tin ^ I in - auceterv 

[ing ArtilldaLty the advent ul the Hit ho pause, I in- mi Hi- ■■] Jll> already li- ■ n 
n-!i‘>i smiisjifitlly in over .1 thousand i ascs il ho- Im e Imind th.il tin seven- 
Itutmurriiajii- which i^rtniM-t thutuiiixU of wnttvph m lead the lif.- of invalid.', 
fin several ■. i .11 •. i .iii I'- rurcd hv till' -ki[fill ip|iLirili-m of the X r.us without 
any surgical cperalion. Myomata and fibroids -shrink, anil tliciv i- tin dim hr 
[liui a larfw bbiiIht <4 puiiiiH\ though refusing a wrkura operation. will In- 
fuund willing 1" iindfifi tliw treilmnt, which, without causing or even 
uilLrEi'TiJii' vi; ill I heir daily or cu|xi lions, su<in nslures llv.ni n> normal Iii-.lII II 
and enjoyment d life. 

Till’ Lmtctl of Oil. 2$ch, dmi, in reviewing ii book. M The li-ogjitgcn 
Knvii in <;yn«ojlntfy. kI hy Ur M I’Viu-nlnl, 

“Tin 1 hm- -ii X mvs in (ATiKtsilugy is rapid I y Ijcmming m om-idr table 
i ili|i. irt;.iH i-, anil if appears lli.il the Him- is not Jar iltstanl when (heir cinpkiy- 
iin'nt will ln’i'i niii- more gynrnM in lliis brunch <il medieam; than it is at flv- 
fuv-i'iit day, iiliili when the ijins-lvm of Elien' nmliru- i-inplnyment in, IdT instiuicc, 
tile trcaLmrllt ot rtbiKlid Iiirhoin-. will tacirl IK- a cjucstioll lor jjjynfccuIngisL-*- In 
ci huo lu Mint definite detiioti upon/' 

|lr, Am am l Ltanth sbu 4 jn his Presidential Aililfiss tn the ObnU-Uicil 
Society on fk’l. jjtfr. jijJi : 

" We an a I the I ■■ L^ii lii in l; nl a [n-riud ivln n oLlier methods of treatment 
llvm surgery lire gradually Iw-ing n|N-m-il up; hilt are we not rather dusing 
uiif eyes In lllo-e uid-s which am ah I'iidy known Lo its ? Mow inanv of irs have 
lrii.it to iitTe-st liHiionh,ii(e from rlliromyeamilotis uteri in mss a-funn^, or 

tiniiLiitnt for, on oirlomiiHil nitration, try tnuiflorriili Ik- patient .. if 

ele-etricni colk-iiyu.es tor yjc|KJSimj to X rays ? 3 have done so, jn hath hospital 

,unL private cases. ts|Wi’ially at mtnopauie age-s, with distinct 5UKCS,"- - 

[Larlcfi, Oct. 141 k, IJjlt). 


DOSAGE OF X RAYS IN GYNECOLOGY, 

The billowing is an rdislrtut (rum the iirlieli'-, written at mnt tins 
Mtljrri by [irw. Alton* SdhK-Iltotg, HoshUlt. l’r.ii'iikrl. (’miss, and otliers, 

A correct (ttngjwsis is nLI important- It would to a grave? mistake t« 
apply 1 1 if X rays, m ruses of iln^i-M'ali'r! malignant growth. 

The exact diisr required Eor either a bmptmtiy or a permanent sterilize - 
lion ijf the 11 varies is Iim known, as Wi; can not iiu-iiMitc the do.-- which actnath 
leaches tile fivoixs The ili.,i- n'ljuin'd j- a ho bound to vary, in patients id 
forty-IfVI years and more. lJn- an 1 lb i id lllelwpAllse is produced with a 
■ inti]SLralively small ■ hi'V nt X L'uys, Iwcnum tile vitality ol tin" 1.1 varies is 
already un the dentine. Ivit patient* below forty years of ugc require a much 
strongui dose r« reach the sum' rflitl. Again, in thin jwticnl* the rbu'Jaii-,- 
nf the lis-ni". between avariis and skin i-. only j i-tm., whereat in stun 1 
I aliens it may lx- thrde 1 inn-* as much, anrl in the la! nr rones the lossn-, of X 
fays dill' 1 11 lie greater ilistanee Ih-Iwumi the anlicaLliiNle ami th< L *ivanes, .uni 


L 
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7t ttnd 75. Xeu‘ Cavendish V/rerf, London, El'. 3K» 

I In' nl'-"Lj‘[iim hv [in' Lissnr**, pLU*- ^rcjiLh-r. and nuun iiiil1iani|HT" iniiinli 
have Llli'ti'iiili' tii l*: jjn'rii with ;L slimt patient lli.in With 11 thin one. 

Mil- may **t*|ii tirn vragae m fine sight, bfft tile ekiwrietuv |Ufl(d in lln* 
irralim'iit nf «\vr iihhi caiis L Ip- tn oven Mile tin- dilin iilliis. Tin: rail's [■■ 
lx' ii^ryctl am :— 

1 I -■ a tills 1 %vtiIi a ] n m-lral iiifi [■■ .wrr ei|iial In in units mi tin- Welnh'lt 
stall 1 . IL may liriVi tVi'll it nr 12, lint should an no account liars- li^tn 111 mi 
<> nails, and <1 only in i5ic case iliin pattents 

(’an'liil all "’ll H'jji has In In' I'ai'l to l hi”, and tin- rniulitifni >il l In- lulu’ ha¬ 
lo be wat 1 Eii'il '.lining tin- ex ptrsiiri > Ix-fiiit*- if rhi- jk'Ui* trading jsittw slinirld 
fall to-fmi (he degree 1 hcjji hiin'il, jiq X rays will reach the ovaries. as tlicv 
wnnld hf ,i|i^irlk-d by ilw superiiidftl tissues. and the danger of an erythema 
will nrifk' 11 tin- Inalnii-iit In- min jLined wiili ,1 ~'Ji tube. 

2. As i veh lull*l Uils-H i-iuit a n-rliun ]-■ 11 i-nluge hi soft rays ii is ail 
advantage hi u-e a suilnhlr tiltei liailnr. nr a sheet nl :iJuiiiimni]| - between 
tile Hlhi' and tPii- skin id the paLieifr. 

3, The distilllfC lk'hvi*rll I he iililieal bruit* and tile shin di-mild imt Is 1 less 
than S m . and tied 11 Li 111 ■ lluin sS in. 

4. The |msiin.. 1 hr lube should 1 m- tlmv-n so that fur one application 

it i- a hove line centre id tin- Inwer part uf Mi*- abdoim-n, lor the ncjti fitting it 
is plain L so that the ray- iuiUt thnjugJi I lie ngtil side, and fur I In tliird sitting 
su dial they enter through I he left side: mi lli.il on thru way In the iivuiis 

1 lire dn not always Ira verse the same pan ol the skin. 

5, Tiki weak a tUwtf ilmnlil b- avui'Lril, espceinlly with very amende 
patients, jm it may incre-a-*- tin- li^rnarrTtnge ii'm|*irnily. by irritating tin- 
organs without |>;ix.l 1ysing [heir fulietiiuis. A dose nf say (> s in ojw silting 
lias a imire destructive effect Ilian if tin- satin* inlaJ dnse mr 1 divided into 
three etpjjrl parts and applied uith a h.'iv day- iltleival lift wren i-aili -ftling, 
bemuse the nrginis have a tern lenry nruvi'r. 

i>. Three u|i]i]iciLl tints "i 5 in . .null's dural inn lm.l-Ii, wnh .1 current nf 

2 i" 6 M.A should Lw given un ennsccutive -lays, A InrinigHl's rest sliciuld 
then K* ipvvi>, pi Viildi fur any sign «i hitfnmmiUinn. It the ’kin remains 
t|tiiu* ptiEe, a -iinilar ■seriiw of silting-, may l», given in ihe tw months 
Inlliiwjug, and rlif iri-alniejii is thru interrupted for il few im jiieLl- tu wah h 
the mtilU. 

7, The trii^liiii'Til sliikaW lit" l:«:-guii .LH ^nun ns |M^£h]i a ;i nn iiHinini 
l^iricKl, Li im! In* h< .L;iich iii 4]i■- t^irSmi.liE |hvi i.ilnlj; it |'--fioil, »h lln- 

wiHihi mmt lifedy cauh! m h«ii 5 nnfh=LJScrr 

IF rnli-- :anil |]RiN!ulKm> .nr fn i|]« mm I iht n^uHt 3 - > 'T|ain ita s]] j 4 
rn-M:-p. rusy dsuigcr rar rs^-k Lu llir |iLLfi^iLl. 

I'nr hvltn] liiivL’ licit \> L n ]■ c:x]xiriencii in X-rav -Irfsagr. ^tciu- 

lnrtliiii > x|• Nl 11 nL1 ■ >11 ^ inay hi- wdi'MiLti 1 . 

i]i‘*w" 11n- |raifldroLtiiii{ | T.^h i-r nl 1 nhi. s -rit 11 Ik 1 mcftMirLTl luls bttyi 

mi jjiigu iF-Xf. Tulir- Vihii Ft ntv Ur sir 12 W-rFmdc nriir^ iifir I? art] tFhi' 

sfiart --1 11 U* di-s hhVffc firtvly dut^irjp : Li i% tln-rufcm 1 impi^ihle In hbiFnlt 1 

1 nl k^l iiml it h inti 1I1 ■ -11 a lair eilliiT, Ihkau^l- \hv nvririci froulcl then retain ami 
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absorb ti mi small a percentage (A |ho \ mys and [Etc physiol ogiral cfitcts art' 
in |iin|M]rtion m the quant iris- of N. rays wlilrh haw In-eti nl rorhed. 

Most tubes Iulvo a LfTL-at tendency to bdCCOtt softer il a current of a few 
M.A, Strength J-- passing through them tor any length of lime; il is therefore 
necessary in watch them carefully during lln - exposure A Jl.A mrler is 
useful lor this plirpuse. IE the index rtf [lit M.A Ineter tends In rise, it is 
a w sign that the lubt is becoming Miftei . if il [alls. Ilin (ulw is iKicoming 
harder. A convenient new instrument iu b'-t the (U-jjren of hardness of a 
i«lv is also Hauer's rjualimetcv. k is a statii voltmeter, and lias to he 
connected with (lie pole. i.e., rltr cathode of ilie tn1n>. As lung as i Ill- tube 
has a llJtldms* tiqiEnl To Nn, m on the MVhnelt scale, tin: index of Hie 
'inallnielL’i will jkjiiie in j nr {< oo Hu- scale of the instrument. 

Should. [lie |H‘in-lrating ikswit^i down, 1 lie exjiosure has In lie Interrupted, 
because X rays from a -nil tube cannot reach to tilt: ovaries .my more ' they 
are absorbed by Liu- -kin. Hie lime Would nut only be wa-ti'd. lull the risk id 
erythema, or even tkrmilttia. woukl arise if tin* treatment wnromlinued with 
a tube n| less than to or o We knelt units The exposure has cither in 1« 
.-Topped to give the tube- time tt> Oml down, or it I In- lube Jias In come r.itlii-r 
soft, it has to lie r\i hmioi 'l for ,l harder one. On page lm wu have explained 
luov tiie tubes can 1 m- hardened by sending a very Weak current through thorn ; 
bill this jiroofflis takes turn:, aiul is iml advisable while a |*atierlt is on Hu- 
Otrucll, 

Tubes with a gqod cooling arrailgi.inu-nt tubes, or tubes 

With lit) muling, etc,), ami welL-sea- ifletl old lulws, will stand the Strain ol 
the exposure for a lunger time, without lecuminj; -sift, than either ik-w iul«j» 
or lube- with a less jierfcrd cooling urraugeiimni of the anticatlmdc. 

If this kind of treatment is to be applied fnsiiitnlly. in hospitals, or by 
specialistSj it will be worth while to employ a special tlientpcutic iutcmipter, 
It tine- not replace. but is used m addition In. the ordinary interrupter, and 
ha- been constructed In help to main lain the curtfcct degree of hardness. It 
swiIdles tL ll: primary current off .tluI on about ton times per minute. In give 
Hie tubus short rests at lret|ucnt legulai intervals to rrji.nl li-CiWti. All tube's 
stand short impulse^ of even very strong currents iiiudi better than long- 
cnntinueil though w euk currents. Even luuderatc curnAts, used for a minute 
without a pause, have a tendency to make many tubes suiter, 

As even ban! lubes give a certain jmreentage of soft ray's, which am 
absorbed by the skin liefore reaching the deeper lying organ-, it is an advantage 
to place a filter between skin anti tube to absorb these rays before I hey can 
reach the skin. Several Jay ere of chan inis leather, id together 4 mm. thickness, 
sue recunuiimtkft by «une. but sheets of aluminium i to 5 mm. Thick seem 
to be preferable. TJiey have I he peculiarity [bill they absorb all tint soft rays 
and the greater part of the rays id medium hardness, whereas the hard rays 
pass aluminium filters with scarcely' any loss. Aluminium lilii'rs should be 
"earthed," i.Or, should L»- connected by means »f a wire with a gas o r water 
pi[A\ so tlj.it if any -null spark occurs hum tin- tub.- to the aluminium, the 
patient will not Lie hurt by it. 
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L mu pre-sinn E I.k mute I In- skin amcnne i- alio ;i means to nudit the -kin 
less scnAifiw In Die X rays. 

A> l'i tlir distailci' between LLIiticiLthorlr ftml -kin, if it i- ton -hull, Die 
dffferenn.' in Die tins* 1 which rearin'- tin- skill .irnJ the ruon 1 ilisinri! uvariis. 
will In.- loo Rmt: on Die otlur hand. if Die distance is lou great, Use 
X rays have to br applied W a much longer lime, as (lie intcnHlvuf the X rays 

■ li mini-, hr- :l* Hie -uiuarc ol Die distance, Li 1- Dim-fme unsiflvNlilt! In 1 ■ I|h n ■— 
[tie dr-t.iiuv -maJJirr Until .“i in. or larger than iS in. 

The luminous | -:l rl of the lube inu-l In- ciichrsud in .1 Ihi.v Lined with X-ray- 
pmol irian-riul, so lli:il Die other ]na1"ls nl 1111- ]KLLi-> ill ami the ci|ieniti.ir an- 
lurotectuL 

la 11llu-ltu -Inmli] never m- 11 Unit rvm be avoided ii lie eimitiLii.ni oj 
Die ink' is enivftiHy waldied, Die jurecavitions with lilu-is are (Liken, ami Ulc 
1 Li use 1- m»t .-mi 1 rib'. I Willi a tube nL 10 Web iifli tin i is. an ahniiinium liLlei 
'■E 3 mm. thivkm-—,. ;i distance wf ^ in. between antic.it hade anil skin, an 
t'ryt IjL'ina dn-r will in- reached in 30 JHiillianifii-re minutes. U"., with a .. ijl .ilI 
nf 1 Ml in 25 min 11I1-. m of jj 111 . ill [7 minute- Although the e,'i|X‘mrtC5' 
1 if many csi-e- lias proved Dial ivilli a given degree of hardness ami distance 
Die erythema do-e can Lw i L nh t nLi|fc| by Die null Liter of M A. rtliruttes applied, 
M i- neverLlu'li— ad visa lilt to use as a nmlml smut ijutmlimcter method, 
liecanse Die roiisetnieflees of an over-exposure jjven by error or mistake me «•><> 

... The iliscnlHiiatLi'ii [)ind«£Ml by X rayson certain ehrmicnls is n^-d. 

rutiler KieiiLiim k'- ipiautimctiT-tri|i-, or else Biinliti 'i [ia-tiHe- may he used 
L.tIhu till- liLl>-r on tin- .-kin ui Lltt- put lent. The hi finer an- the inure sensitive. 
am] if i vt' a greater imige of Ouhmr, I ml liaW in Uu drcVelojied. which lake- 
llirei' qttnalr-. The latter gift* a sm&llen (iflL'tc lice hi 1111' ■ -e)[■ m, Lint Die iv-uLl 
rati la wen at twice. Kk-ukK-'k divides tht; ill)] eiyttlElllJl dose in 10 espial 
|nans, which Lie calls x, v> Hint 3 x me hall an ci vtliema do*.', a k are |Eh 
an miheina close. etc, 

I'W Ilf Die expert-* who lum- used this Irratnivnl u|i to now w Ivu.-.m- 
giving 11 fij|l| frytlK-ITMl du.se i>J le> x in one silling. Sunn- ftnmilwjul halt a 

■ lo-e. ntfu-r- indy a spinner dfase in inlo silling, giving Die reinainilor on the 
second or third day; imt no more tlum ll erythema dose.- should Lie ap] died 
within one niEinLli Tin- -kin dot* recover To a Certain extent, and LIiiUn- hall 
i rytherria 1I0M--can lw given, with an interval of fourteen day- between i-adi 
application, without jn'otliicing im>ri’ than a lirnniiiij; id the skin 

ll Dll' total do-e applied wilhiii a lurtnight is loo Weak. Die hrcmnrTliaue 
uniy Ls" i.onsideriihEy incnuumi] iitetwad of toeing decreased. The explanation 
gji-r 11 i-, Dial Die weak din- |r-n hLlllI' l- only iiiitntion id thi: ovaries,, without 
]i,ir.tlv-mg ilieir fimelimis. Tliis is to Lx: avoiilctl, es^iecialK' willi 1 1 ll;LlLv 
anemic patients- 

M hits ken | waved ill many cases thal wllLU the oVJUiei have hccome 
paialya-il .iliei 11 vo or three series of siltings, they Mover ^'iidLiuLLy 
ispcdally m [latiunti who arx- lint yet ru-ar the menopause and re-uiin- 
within three Lip twelve months nil iheir normal functions. iAitients who 
[lav.' hoed ki ■ |>[ Sterilized for over a year were delivered ol heal thy children 
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wiE thin ,l ivjr ,ilU-w I III 1 LLp|iln :lI iihii *iL I in- X niVh wllm -i 11 l,ie || is 

■ 111Lie ^Hi.hsiltk' Li p -UTEli/f |isfcticnts trmjh ifiiiiLy nnly. This innv Ik 1 :i r 
.uU'LirusL^ jm Si>nu j ca^-., ,nnL ;i result ivliidit d^eiII tiui Iv ft aLlittl by any 
d|>cntbn. 


THE TREATMENT OF RINGWORM WITH 

X RAYS. 

\ RiVS an.' being ie-h- 4 since I(Juj fur the ln'itl [iilent uf ringworm. This 
HLI .-1 lnml has liven proved m W -i nuifLi more efficient, and to have so many 
advantages in every way uver tin* filler me i In win if Treatment, tlul it is oniwr 
salty employed mnv. nml <>ver ten lli«imnil cases haw ken successfully 
liratiil nlrvtiily in Great Britain nml on tin* Continent. Then- is i>vi;n a (air 
linpn that with the X -ray treatment tki-r. formerly intniclulile disease may lie 
stamped rmt entirety in coura: of time. 

As ii may he welcome to some readers, wo will ghte Imre an extract of some 
arrirL’s which appeared alum! this sitlljis t, 

j. M. IL. Macleml, M.L>., hvrjt l-s- Ln I In. i.unct'! of May e |.11 1 tijOEj . 

The X-ray trvalrucHt of ringworm is lIn- must rapid, effuctivi\ ami paiidc--. 
iill-iIhi'I n| curing rli■ - tliscast,'. With the elder method? of treatment, with 
|FarasititiH.lt' and irritating applications, esicnsive tasi's reunited ait average 
(tine of eighteen iiiojiiIls fur a cure, With X rays Hie same result may lie 
reached in three nr four Weeks without causing gam or Eliseutlifurt In ill'- child, 
iml the average Hole has been reduced from eighteen months tn llltoe months. 
The gmstille can lie turned to the -lamLard tint in about fifteen minute.- with a 
UllUJofJS tOi) Wellllrlt units, ini' I half a JI.A. uf current. i.e.withyj milliam|h'-i.- 
minute*. 

t.iicaliJ-.-i- ill llicatprcil length and diameter lire n-ed, tile whole alhi’tnl 

• in -a is oNiniSHTfJ pir'er .al. uaeh area nfter eM[)n--ure In'ing acvurjlely euverwl 

with thin sheets of lead. After the exposure a j |kt Cent salicylic acid and 
sulphur ointment i- ruhticd a!I over Hie Scalp each night, and in tlm morning a 
larlioht' ami glycerine lotion i e in >: is applied. On the fourteenth ilnv and 
during the third week while I In Imir is falling 'Hit Mil- n’d|i is washed every 
iiloruing. TJn- eSj-Hisi'il arm -Inmid lie completely fndd by Hie 1 wmty-flOt day. 
arid the child is no longer infer[tons. Thu hnir begins to grow again siK ivcehii 
later, nEld [he regrowlh is Complete in five to six months, 

This i- the nuraial Ctinrse of ev'etits. Tim operation lie i.h-->i talcs care in 
mUTChing tin* ji. i stifles., and emails a knowledge of the disease lo enable Hie 
ii|KT.lt<if to map Out the scalp so as [if include even- diseased hair In Ihe 
exposure. 

The chid causes failure with this method are : ft) lndcisotposurc, so 
dial an imperfect defluviutn of the hair takes place, mid infivlcil hairs an- left; 
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"i fiW 7 ^. A'ar Street f-uwitnt, II" aaj 

(/) OiimsiLm >i turns y| itheair in I hi; im|u^iip- artnl (sj I ntfflCfeJfliiHi ni 
tlinrnu(;linc^ in the nfleMicatim-iil, tint inim-timi of luh ^|Ka—-d areas taki 

pknv ns ilit hairs nre fidlm# mu, 

Thr lopaliKiT^ shoutd imp! lie lm> lar^e in iliaim-nT, wi th.ii ehc ronvc* 
|njiifipiis tr( thr scalp are mi hi |p^rp j 14 .ii the Iii 3 if. I'Jii rrgiilahiui dtstiiiirr iiiikI 
lir main.l aimed, ami iai> hi- t.ikni 11 1 ;nr no area l- c3c}hml’iI hy mist;ike twin 1 . 

It i* jithIhiNl' that liiui f:i.ir Ilthii r requiri 1 ^ n -mailer ihisv t■ ■ iritb|_r it rim than 
rwirie dark hair. .incl the hair ihE a rIlilul rhf four years may cnitle Mill imm- 
nniLily than that nf a child 111 LutIvi:, 1 ml in hr. Miiih-mtk expelii iin■ an 
i 11 ■]K-rfi“Ti:l drttnvinin Wias iriVorialilv tin 1 r^nJl of an mlder-s sjmHjn . and hr 
IJn-n-1 11 ii■ (^fyes always a JuJI Snhnuraiiil duwi Svef i- drrnlattt^ i- llir refill 
ni pWt-fSfHJrtirt 1 , nr rediiirmg the distance belwei'ti -■-■ l 1 |< and initicaTlmdr l'< 
h -- than 15 ctm. 

Owes have ntnurred iil which flit ruf'riiwth of [hr hair wm delayed, or in 
which |?i:miiiiM-tH hnMiir^ uf tin: exposed area fnjfnwcd. Tlu^ doubtless dik- 

tci EiVtT-iP-VIKaSUrV, Ufld rfir; iiulhtif JnlS IWl Ip-I'I ^lir-ll M JI||-]]-q - Hi I jrNlL'iqHtfLNTi-*. 

N>. Injury iu Uu -1 usm 1 or .iTFe*.! ipf dmitepim-nt, urntw symptom ttuggeFt' 
ing Tin- dighI l'.'C injury hm iw^n proved W have ra«snltircl from the ttmtnienl 
| irojHTly applied. Xu sensation I-5 fonqilsimn'! ol mils] almnE tlir Irmrh-rtdli 

I lay, ivliiis tin- pnrL Imtihtil'S itchy -tn«L feel- hot, slid a faint erythema may In- 
noted jn-hl before tlw ddlLivnmi begins, The**#- symptom* disappear in a few 
days, and ism fnrtlirr st-n.satiun* an? $s\ ii'rienerrL Sahnunind a hi* si ales 11 l;i E 

II fter Slaving treated j.ochj children hr has not «4 .tii liny cj*u will 1 m-rvems 
irtiulplcS either passing or jKnHnncati r| r uni iiiti'il nf development. 3 Sr. 
Miktkei! proves hy ^min cX|xrriulualts that even llie IhlnniM pail lif tile piiiietlll 
hone, Chilli Elir 1 scalp nver it 4 |«r« 3 he hrniaa Eiirsdrrmly [foul at the latnmsi 
Jn | ■ L-r in it nf the ilo^ 1 ivJdeh rcaohn^ ihv ^:4i]|' ma> rr-n]| tin 1 Mtrfnie ^ 1 1 the 
hTain *4 u diild. 

The ex|Kisinv m m sdtei tnl Itair t« a pastillr do^r Jms nnt ULIJ (hr Hug- 
wnnu funicu^, hut simply faring ntit thr han\ The chieE Lli^p]Hinatti5i>jHs mH 
with Lavr hi'L-aa in thr in winch mu|cr-ex|KiHiires have Sha-ii |>ivcn, ur 

where a sbiiaj] atlei tml :irea was iills-imI os at or whrre 4 In- after-trealiiirriil 
( L'iwreji t]ie exposure nml tluj ihiduriuirr ivns carolrsdy raarierl nnt. 


A SIMPLIFIED METHOD OF X-RAY APPLICATION 
FOR THE CURE OF RINGWORM OF THE SCALP. 

KIENBOECK'S METHOD. 

Ily H- Aha^pus, M.] 3 ., Lm*ri. May 15H1. n^w). 

lh-pilalion lay mean* uf thu X rnv- is me, 1 . tnLlv istalilislietl as thu inn^E 
^tisFjtdnfj' methrHi nf treattiipnl ftar ringwrmii n( the -Trnl]P_ Bj tin- Jiitrdciin - 
tiiPit ipL SaliOliraiulV [i.i^tilFu^ a* a in^ans wt jiiLM^ureEijf 11E uf doKn|fe, m triiideJ 
hapad^ tile 'hoigurs nf a he treatment have disupprareth My Sdltoliralld am] 
Xokei metltod ^viili circular 10 10 12 esjwsures ate nefies^ar)! in 
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cmler tii X-tiiy thm whole *cttl|> s ami reckoning lilcirn miimti * for each ^sposutp, 
llic tL eti ^ 1 co"nphd ill X^rayin^ file wlmle H-'iiLp is from jl lu 4 hours, By the 
method !■> \w dexrihtd thin number i-l m-ti^siiry in depilate the 

whole scalp Itp mluceil t«i live. so tJuit it i* |v*as-stiji]i.' tv irradiate the whole i^uEp 
In z| I lours, 

rliu futures Lin- 1 liat no cylindrical nor lead foil locLLliaeri aru 

used, hilt (hat adjaewst X - ray apphe Lilians are niailv in Mich a manner Unit .it 

iliiJSC: p:ots whrrnovi-fSapping does tin- inesdvri-ce id the rat’s is so oblique, 

a Oil -i much lurtliLT from tin- soundtf, that mi- uxciwive dose is prai, 

I have n-iLiS this j-eKposure mrthwl with j^rhet fi-sidm. rwiy \xirl nl the 
scjilp has rvvdvud an even radiation. and the hair lias fallen out I'NiUpletely 
wl lli- Ml Liny >i l; il nf overlapping margins or is to as with non-fallen hairs as 
evidence of insufficient exiKsure. Tin re is no sign ui i rythenui ; tin- nsgrimlll 
o 1 the hair It-L- bmHi cirin 11 .kl iwrr Urn whole scalp. 



In rht- 

thidililc: 

lint. 


The detail* nf line method* as J>r, Adamson employed ii s are as follow*: 
1. The hair isdipiied short over the whole head to fadhiate operations. 
Five m%' rnarln'i] "Ut tm rhe scalp with it lilue skin pcncit P as 

follow* (see Fifis, -Jl, 4j| ; 

Poim A- ci tni j Hirltes behind rlhi; frontal margin of the Irniry 
scalp- 

[ h oiaiE If, 1 to 11 a31 r In.- ubovr Ilie cusitn? of llw tbit area which 
form:- the uppL-r part ■ ■ I the raid put. 
lAriiat t. jiifit above the lower border id the 'iCatp a I the lower 
part of Lite m iipsjt. 

At the 
shifts cl 
else scalp, 

Jh-asiireil with a tape measure, the distance belwran any two of the five 
points should he exactly 5 inches. 


1 


I'ociit D, i.m tlu 1 right side, just above and in tron! of lhe eqj_ 
Pdiitt Fh on the Left side. just ahCvL- anil in front lpE (lie car, 


1 
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“1 if "5, i^avatdixh Sim/. Lt*ndtm r II', jij 

J, Ibit I'nv [Hunts liiv |nim.sl up Jiy Imr- m)« villi ii xfchi [H'linl Til'-** 
lines I<L EiiK-r one mui[Iter jtt rifrUl angles. Tin? mailing wit m th<*' 
[mints anil lint* uvi'il mil iwll(iy mi»n- llsmi MIC m Iwm i!iimHi-s. 

4 A SulhJunitiJ [ciscillc [lust xvil.lt 1.1 u 1 ail t ifailunle at ft; mi Ill s Li'kih 
lilt irL'Hli'Sr I Kill! I r )t till' KflljJ i» jjiVL'n N> lln VLTErV ihi i|Hl[ h IllM'iT 'II.'L'I J’lll . 

Fi^lit siilI-. rittil li‘lt si 1 1 1 'm Mirt'essiim„ l;ikiii[f the [mints A, It. ( . I>. ami I'i rts Hie 
centre of kicIi urea to be rayi*!, ami placing tin- tube Hm( (he Has joining 
Hie .mi n jiiIumIi 1 <ind tin? nearest |mrt mi tin- *m1[i i- at riglu angle 1 , to n similar 
lint joining lilt nnticAtliiJLli 1 with ■ ■ Il i 4 lln- i,vi|lrn| poi|ils, H if tin- mljirent .neas. 
Tl ii- lain h wl 11 L-h liihvi I ■> ->.i i ilrjiwri on tl n 4 M'-ilpi e«ni:pisiiiig r hi - lm> jniuiEh give 
mil imliiciLlicHl «-t Hie lI inn linn in which thi- ilit^ in So 1 i r .mind i.r. ol lln- | him- 
linn (tl the firhe m relation h* liar hirariL Tin - appliti.Mions I■ > iln- vertex, npjH-r 
nrvcl tin- twn art! t■■ -t made willi lln- |ili 1 i<'i 1 1 lying nla n nmcU. 

Tim Ei«rt-1 11 \mI -i]]■■ I eye* i iIuaT In- slrielitud by n \m i n of lead imatirlivi hiMh-i 
ildHllg lln- rX|KKulM:* It y the [hHil mf the writs, and tlic earn and side:- n| the 
Ii ht' when Elm ^itle* ud lln.- head ^ excised- Tin- fifth Liji|»l ini lion, ili.n Ihi thu 
lmver mvipniL Is IuM given wills tin 1 patient *illitig: ihrtvu Jittil re-jang Mn- (nn- 
ht-ml m ii Upw table. .V shield must he dsnl [o iotpEvcI iSi^ units, 

Eei nrtler to ensttne Jixhajf Tin.- arklu-athi 4 l- ii the ouri-rl di-i.niirc: from tin? 
during lb c?t] m i-'-nri". three -Iimin WooiliUi ih 1 -]*- am Ii11«*■ 1 hi llie lmX 
wUmli L'liilu-f!? tile 1 ail M3, The cmi verge id their exlretilitit^ hi utit Efefeli 
| inch of nil i li rithitf» innE nm of siidi ii h'n^lli ihal ihr j^irt of lln m Ml 1|' 
wlisrh t'i'Si> -L^iiifisr Mii*m i- jiM M iiolu-s fimm eKl- ^imiiiilunh- nf lln 
EdJir. Tin - 1 mgs -LSi- imulu liE mjJi whjcmI. sj n* l» uli^triKi Ihi- of 111 L - 

ray* thnjugli lln m. An tHu^trutfoo hi I I Ills injioil f-nr tiLMian- ringwonn wiL| 
1 1l■ (grand uncJcr Xo, - F hi |P in ihi- [irifV li't. Tlir |N'|-s rns| i lit- ^ nl|i 

ILfc^l ovit iIlu Isluc iiiarkn V U 5 1 . Ik, and H. :u r nnilin^ r lln 1 nic-a In in: rayi-d. 
Tin- .'L|MTtiin- in lln In>.\ Uiniksgli whirli [In- is ; iin'lm ■- in ilEanirter 

laacl j{ iin'liiis fmnl the -niliE'ntliiwlr. ho iImiC ,il lln- ^1 nf lln- p-iEiaL^of I lie 
r In niys nlii verge In a dfch- nMi in-i-lm iliaiin‘liT_ aaiJ in ill is way mm avoids Elm 
osLMfH- o( Tii%. - iji F u |]ji- l'ih 11rn m ttaWimls [lif ^lU'i iiliM or nra hi the |iiilieHE - 

-JiiHiiltlins. for el circle m i3n^ ilmiieEer bluck^l by the ]Miimir- Imml. \i 

ihe Siinu- time ilii- circle irrarliiLtiHUi iillrm>st gootl liUiEgiiii fm Hit- .. . 

ovnrlapping «i T the dns* :-, 

Tho CMM-Liiul points in tin- nic-lhod are to i|«wt mm'h irr^li^tmn .a/ rigA. 1 ’ 
■ rargto to fin- itim'iton of tin- imdintifm of jnljoiriil .um^. Mini i>> -tim rtipj m ,i 
| ■nut in |ln- 11'litre of l]n- vi-rtns. «il lln InivsT hiltS \m%, or »l llif sitlr- ill I 3 n> 
-i . 1 1 p _ lull Ln>w;iriLs I he mil lit margin nf limn* .ihmv r .i ■ 11 1 ;i r ii-iil 1 Ul- ihine em.- 
< m in lln- -i .i 11■ ;,inil hull on tu tin- slneliL pn Il-i-I i lilt lln- 1 ;mt mill mrk. If lli^-r 
|iTK^ai]Liim> In- inken Un-re i- 1111- rasnk of ov(T-e.Vjlgsnn' nl lln Hiverlriphing 
margins rA ill li r-ijtV-4K jijivis, Jn praeiiiie lln- ik^age wcifk^ out mi iheely tlmt 
iiVCTV fUarl R'Li j i\ K es aai ■ ->:|ii;kI AllimmL ami tk-(iilatimi is niL-iiI iiinl t-mdplcii-. 
^‘ilhcbiii any^vrusne a >igii of «vet s - -nr tunirr^sjiQ-suri-. In thenry, Uvoiding to 
lln 1 wetkknown l;rvs-> Ihsit flic cjiiiiiillty of rays rrrdvetl jtt my \ omt i-s]smwci 
viiries M i Invem^ly Vriili flic ^qiaare nf elm clisfanre (rnm the -mirrc; jnul 
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(js) rMrrrUy wash (lie -mi* of thv Allglc mt iiH'iUizllte, 11 n- ilu^- n-ivivnl by qnv 

[r.iVt i 1! till- -i-:i||i U in .I In In- lU t li 111.1 [In■:11:iri. mJ y .. fmvtillu 

Ollier inlii 1 ^liiig; sulkies nth Ihb --nl i. eimfiiWiig t III 1 £h ;it v&i iifi hi 
the inciliml, tin- iihsan^. of iiny risk <4 injury cn* Hie hamii. ami thr safely, 
|iro\^ki| tubes with suit Abb- piiic-i rating powet and comxt ftagagi} ww used, 
were by : - 

S, E« Ihiiv. M fiin ilii' Liinttl ul I'L’li. i&th, Hjic. [liigv* 4 _hJ («■ 4_0 r uml 
K. H. L mi 11Si 1 1 Lpwfrf, Allffi I4U1, Iiyiic 1. ]^l^s 4L17 to 4tKj.aml flnWiA 
Jtittrmtl,. Aug. . h i- 4 , iqmi, 454 tii 4^6. 

f.'ir/t' flPJf.tJ y 4 jy.ru Hint (Iff .’dPPUl" I Aj/J r> II ril/ tf.l/'M ■- -: V| / fjfjff ftv HIJa/liAe'. Till' 

;n i ti|r..:n1 lia% ,n imtlLy li*.i ® | "i-ll*■< I in :t Ii-ih, petal ! 


MALIGNANT GROWTHS. 

Jr li;itf Li i'll proved Iwyunal diinlit that X fiuS lnivi- aai iiiHimdci' mi eii:l] i^- 
liim! growths : a weak drwo -tiniLtlnl"- ami amd, raiL-.- Ctie growth. ;i strong 

kilh lIh 1 aaa.Llignanl i ■ I -. 

In tin- iji 1 rriL'n m-i L’a iff inaligLLqnt growths of tin- 'Lin. gum I results and 
ppriJl.lSH'ILt CLLfi— hnw l)Gi!ll rPflehed ill IlilimV i'SLm-i. I ■ . mil' GlISl-S cd ^LLllir'i 11 kt 
.-[ri-ni^th cn 11 In - .L|>|jfct-'i tn I lit- skin. Iml there i- im single cast- net riicnnl I hat ;l 
• Itt'fi-si.aTt'il Lnalignant growth hn> Ihtii ■ aired yet lay X my*. Wi' have nmi 
Vet leamnl IllUV Hi administer a iIum' >d sfljLTiiik'ltl -lichglJi In kill chi' iiiidigriiml 
cells nl sabcutBiteuu; or ikf|i*SfatHl tuniouis wit hunt destroying the healths 
riir/mv mu, mud causing K-i'rrv, incnmMc demuilitin, 3 ml steady tirngrew is 
being amide, m> that nil hope need mil he ahandmU'd, The only go«l results 
readied up tn tmw with X rays an ,u ileup-seaiuil malignant dims.-*.'*, 
which -nr pad surgical iijieralVro i* that pain can he ndiitvnl in many r; lsv-. 
ami Hie discharge can lie reduced. 

Warts disappear, and leave Ollly a Hal and 1 1 a ■SCJir, 

foil i-IU'ilt n -nils limt lifrii rear licit ill pealing in^ffh villi X ray*, 
Though tin; tni - <lii amt kill tlkL- laaln-rclr kicilli themselves, iln di-ia-id i.iills 
jiL'fi-h, and ■li-a]'| ^ ;ir gradually in amsw piuiaee td Itn- i11tl; lllh.c I ciu.nJi.tinn n( 
ihe sitrrinmdinjg lis-m-?. Tuln-n ialar ghwh ran idvi Ini' E r»:i I -I stlmssliilly 
Willi X r;ll>. 


■ 
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EXPOSURE TABLES. 


CdMPAUESON f>F DJITHUFXT KADlOtfETliRS. 


JieJaukt . B 

„ 2 

h 

3 

4 

5 

6 

7 

3 

9 

ro 

Liu iiiiUt-Wjjtfr 

1 

2 

3 

4 

4j 

5 

Si 

5 



Wultrr 

.. 2 3 

3 A 

4 5 

5 6 

6 

3-7 

7 

7 S 



W^liBHili ., 

IB 

33 

4 9 

6 5 

72 

3 

9 

10 5 

13 

15 

UiriliT 

.. 1 

2 

3 

4 

5 

6 

7 

S 

9. 

10 


i j i:netkat^<; I’owi w. 


ill iiMiiin (Jch.nI iii'jSltivi’s nf Variiun jun* 1 *f Ihe IwHy. I lit" [iiIys hJi-ui Ji I 
-lni'W j 1 !■;' fnlliuvin^ ik^ti’L’s mt tin' Wc Intel t kiLEliHHUfU'r> ■ 


J ; '-r Ii-i-lh, will] tin film in tin- imnilk 
Ivir Jinf'r'l-, Ij.-irnU im-r. or eye 
St<n]tt ill thu fciilin'v or blfttlifar 
Vnns. know, slmukler, kuifyp, ] tear I 
Spine, lit’fttl, ]wlvis 


+ * It In 7 

. . h'$ to 1$ 

■ - 7 f> In 8'5 

. . H m g - 5 

S'5 |n in 


For [twtmetit of riii^W'orm, inltftkalcu^iii^. Mv^iittfi.i. ic, ki fo i.| 

Ini] 1 kilt n[L-1 |iivi'hili‘ fJiilierilM, ike lower li^nli—, lut ’-tunl m L'kk'rJy 

■ i[ii--, i n if the fXpesUK Lih- In lie very ^li,i»l'l, the Ilk;E:it figure? - lunikl In . 1 Ilsi'iI. 

V fit hitfHhiii 1.1/ fitr- X rays ■.tirif. 1 rith the lUsittnrc firth ten Auiitaiimtii- mtii 
'n tic at uhjcct. i'll.' iuli'ii-ity nJ tku X m u is in Ittversu pni]mrttini in Hu- 
*4|ijure nl Ettc: ili>iuiK*i-. Il my havu in exjHi-a- for :l n.'rliiin iilijcci j •iccnuci- 

■ villi a • Li h Lame ■ -i m miln-- Ink ween the antic;il Inn If .uni 1 1n JiluEi'. iln Inin 
nt txjliKiLirt rajuiral with 

to 11 16 in ;.i jti 411 511 (Hi &i indn-s. 

Mill bu 1 4‘.5t! /'OS 11 1^75 £J 4S 7<i 108 lep! smaucK 

■ n‘, i-s|w-.-yiI in iillti'r lifiuti - 

Di-lame so tj| r l ij’J jo 414 J45 2lv4 JS-J JU elm. 

Itxi^i-uri.' Ju JQ 411 411 in (w 711 Kn <)n >LV -ttLiunJ-;. 


I ill' -li-umv- 11 -n.ilk i luni'U ;iLY 

J'iij teeth, In-, lingers. uj 1 111111 !l- . 

Plvek, le^, ni fun I 
Non 1 , head, nlionkkr, knee 
□iL'at, kidney, pdva 
I'm treating rmgiwnn 

rr tl IllVdllS t’tC- 


10 II I 12 inrlm, 
12 Ut 15 
jn In a .. 

£2 («’ £5 
0 tu c 1 J, „ 

S |n 18 


< dtfl'AUlsON Ol ; DJKFlikllXf i M ‘a N-| I.MM'Kk I’NI'IS 


Sulmnrautl 


_ m. 

I 

__ 




|[i 'l/kui'rht 

3 

4 

5 

6 

7 8 

10 12 

15 

KicnlKeck 3 

0 

3 

10 

12 

14 16 

bo 24 

38 

Ikirdiri I 

13 

2-7 

3 -B 

4-7 

5-8 

3 

10 
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SAHOL'KAUJVS ('ASTI I-1-fiS. 

Acciintiu(f to Wjt1|Lir r Saikm-h-U-ij's ]\uii ij.i.l-s. «x|h.i*w1 wt u ilMam:e' d 
i i ctEci_ frgm (he .inlicatli ikIl\ WIm. .^sr.d- nit. IS tist i# 

97 4^ _j.s 457 SLA, minutes, 

il the [HmctrtiLticjh Lb. j*3 4-9 fa’j N deyri 7 <> 1 m WrlinuH scji]c k 

amL il the thickness d the glass k 0-4 11 nil 

EKYTIIJlMA dose, 


AecotJing (0 Wsilnr nth Enytiiejoa I'hisK \rill hu rendud in : 


Penetration j j 

4-^1 

6-J 

;-2 Welt null Units 

1 Ilt, L'i' r 1 »-l ■ m JjbUiHlIi'^Jr 

Urd ill in 1,1m. 

10 „ * 30 

T5 

6 4 

4 6 M.A, minutes 

IS .. 44 

21s 

*43 

iu-4 

211 ., Si 

jS'O 

^5-5 

iJio 

25 .. litf 

6fyn 

40 

2^'t) 

.. 1K4 

£UVo 

5S 

4 l ‘S 

35 ■■ 

It? 

7<l 

5 ?o 

4 » .. .126 

TSJ 

IftJ 

74-5 

.\fcrnili 1 ly in Khum 1 n>n:k. 

the- 

iyosf, s tu 

Cl x. will In- 11.11 1 j<-(I 

with ;i i3i v LLhi 111 luhnl tnbu of No + S Wctmdi 

Lhnit&r ; 11 li 1 

a 1 li -lance i if »n rim. 

lii tivui-n fintir^LtliiKlL ■ 1 Ei> 1 >kin_ 

efc^ M.A. Eli 

liiHlh ;l current of 

minutes. 

O'h 

t + + 

e 4 

21-37 

i-0 

* 4 f 4 

tj-lfl 

2-0 1B 


L + * 

7- 9 


The figure? {jiven Iw Kfantori'k with tlm^e given by Waller, 

STJ^tEOsaw' i>istani/ek 

/w A^d^jE'c^ i r o c l j»HrffteJ rd df Jdr i/utfdMK'f wliidl tin- (min- 

Ilah m hi 1 >1 ti!li * I In-Ls 1 , i-itl 11 ll- I'xpnSLtru 1 if the lir-t ;irnh ill*” >i-rowl pliilu % ,trii - 
with 11 li 11 in-kin--- i.f tk 1 n! 1 free llUc! the ili^r^nc'e- cif t Fk* 1 an rim I hide ln>in the 
hurkice nl the dijiTl. -Mane ntul Kihiitii: lisivi- uim« h- 11fullirtviug mWu 
;l I h ml this : 


Tfe4r»» ■* il« 

uUed. I j_ 

Ll Mr iILiLui.ti .< 

1 If .hr In iJIj- il< Ihci 

tin siirf.i- * 

if |Ih° h'-nJ jb 

CViminrlinL 

- ~l 

. TZ 

in 




JV Tulv Iuh 1 ■ !-*■ hln J ln! 


J 

4’J 

q** 

l&J 

TV 

4 

til 

y4 

NS 

ij.“a 

h 

ri 

*+ 

6't 

9'i 

s 

14 

rs 

4 J i 

rj 

tu 

1^3 

*’4 



Ij 


rJ) 

3^ 


10 


■5 

i'4 

,vs 

3J 


PJ 

a-i 


3* 


3 


*7 


1 
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7 1 (trui .Xnv (avtndtzh Strii !, Loudmi, IF. 22t) 


(•XPOSUKli 

TABU-. 

ni»t 

I'ciw-t. 

M.A 

ScMinlii 

Head, 

CD 

9 

110 

Knd. necijiilo-friintal 

CD 

9 

ISC 

Head. eye a ltd lmsur . 

CD 

76 S 

IOC 

Head, teeth, pUm tnaiside 

CD 

7’6 8 

100 

Head, teeth. film irtsidr 

IS' 

7 8 

IS 2Q 

Genital vertebrae 

CD 

fl-9 

76 

Luinlm 

CD 

9 

ZOO 

Sacrum 

CD 

9 

200 

Stouts ha kirim-v or bladder 

CD 

7-6 

£50 

Stomach. Iitiwrls .. ♦ . 

34' 

9 

SO 

Stnnmch. with acti'lcrating screen 

34' 

0 

20 

Pelvis 

34' 

9 

-00 

Hip Joint 

CD 

9 

150 

Ole st. fihs 

34- 

9 

aq 

Sternum 

CD 

a 

130 

Heart of Juries 

SO¬ 

8 

60 

Heart. Tflle-es^kiftunt 

SO" 

9 

120 

Sin.mirier 

CD 

a 

90 

Ann .. 

CD 

7 

30 

Haild 

20- 

7 

12 

Knee or u|i]icr Ic^ 

24- 

3 

75 

Ijcmcf leg: or foot 

24' 

7 

50 

FoDL .. * 

CD 

7 

26 


1-1 veiij ctiiidr ;L- ii.iainlu 1 ul M A. ■m.h-kU ^hvni in I In ■(hlimui nu Ifci-. 1 n^l>l ii.m i dih by 
till minjhiT fl-E M-A. ftTL- ii — 11■ ■VftH will nlHam 1 In- nHltilic-r nl ■ icgmls thr 

cxp«uir? - IkhhI) I lw. 

frrif- Ttl'7 4i»rtaw aiwlt in iim;9|c-* m^nis ^ I n 1 - ilialiiiiLk untk\iiliu.:h 311 5 plan-. 

i.. Jj. — tl'ylinificf ■t];i|-i]Lro^3i i. T]|c Llhluncv is lIlh'ii LtlqtFpOsictL ■.M |i] TIk: Llikfcric^-. ul 
llw part ni Elw liflily to Iw t.ifcrn : i>| L‘hi- Un^lii rol Ilk- cs'lLTwicr ttaplinWTIp whkli 
h i.i ip ; :mil \ m %\ I In- <lUunn- from thi- np^r ■■d.Rfl «?! iht cylinder to tin- anti 
i -iihrHir, wlikls is j to 5 an 

—lA^ftfclF-ilELUfl pffWt+r ft! I 111 ! 15 i Lh.\ n> fllvEn in AV-dliUifll fcni.il •■ 

MilhiiiljwftUL 

J i 1 i. -sri. 'Hrfj I hi 1 11 me j i l * : ri u i’ue hiftliiitiL wl m.l uIl - jind n cfl treiii oi n«n ullF. W i( h 
til I lit lIn* rspii^iiPi!!!- ivlIL Lh - MfiiLi'i* li;il dinrl-rr_ tviEh jeenm uIilCgiK il vi- Lll 1 >c E«p h k 1 r 

H .1 lyU- lurriH unlteT Uiitmif :lm . \|irjTiir. r iL litu la Ik- ji'ho-lnn^cd. arid lh- ClifCrHt h.m h- 
b»‘ f | ";I u4'H'lL. J! ;l 1 ilLm' 11:niK hnirclrf dimii^ i qaj'HS'-LiTC-. it b:(.s hi be ikurtcnLid. jiim] 
I he- cisrTL-nt faafculftd.. 

[[ «.,iCter luV’Si .ire u-id Hie ev|Hf*iirv Ita^ 1 «■ be iiNrifcfigeHJ for en-ry additiniMl 

de^rtf! tit tKiffcrjtv; 
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31lusti*atei> Iptufce Xist 

OF 

X-RAY APPARATUS. 

“ N-M- 1 Y APPARATUS .A*l> fHKIR UASAUiMEX; " will lie found «Tt pages 

175-» 2 9 

Ei[im a CCS am! ill ilkT fations >if Complete 5t-ray OilIELib, eLc.. wsll Lie Imtnd 

[HLfCS JtlS-jttl, 

Praelleal inMruction in making X-ray Negative* e,tn I".- given hy 
ftpIXunttnilAt. to Medical Melt only + ut ohr imv X-tuv Lubtfrulaty tti Yu. 71 :. 
£.',r.-.™fr ! sh Street, LotuiMt. M 

A series r 'f Lectures, with * tipcriuivnts nml |ir;i. 1 : 1 . .il instruct ton. ;m- hi-]r] 
iram time m time, Porticulnts m to dim:, <■ if., can t» hail on application. 

Experts c,m 1 ic sent 11 nwilcratr .•harxi-' to imy pact of ijn-.u Elrica.it! 
to connect »|)jinriitiis and tn jjjve our customers practical instruction In I he 
use OE X-ray AppunTus 


SPARK COILS. 

P«r X-ray purpose? it 1- of the utmost imptmance thai 1 In? strength m 
current, t ttm- number nf milliunpArL-^ winch ran hr nnehed iln-nitgh the 
tube slum Lrl In- as great ns ftouuijf. thr greater it is. i&f short** <1 tit it,’ (hr fjtfitnurf. 
More imrlklllirH nlmut ibi* will lie found nil page 17K. 

As it is id no to luvc an IE.AI.F greater Mian iJiat whirls earn 

jimduct' sparks 41 111. bing, nr have given ii|i building roils for spark length* 
exceedillE » in., ami as v,v runjiihf tin? eu-tf unary mclfatJ of ej.vssi lying 
tin- spark ■ .fills liy tin- spark length only to he nlwotctc. ami almost meaning 
less, v.e arid ntin -r [iiUtienl'irs which an- inure helpful in coming to a dvris-josi 
as to the >1?.'- nl coil Ihs-I suited fuf lhr |<1 lC|■■ |,-r which ir is ref|nired. 

Call NO. 2512 is -|ir-'iaTly I mill for denial | •nr| , ."-,is. Im l In- iiyntnif-nl .-.J 
ring worm. etc. Jt is wound Lor a --1 KLrk length of 1 o in. 

Coll No, 35 |fi is tilt? sfoc of mil must Enipiviidy chosen. It is [soivrrful 
enough for the (arm- majority of ease*, and am be usetl csjually well for making 
first-class negatives ot any part of llie human 1 rally, lor examination on the 
ftnore$ccnl -i:ii-L‘n. ami Inr 1 lierajk iitu: pnrpo-c-s. Tlu.t lUstnhcr lietwreii tin 1 
terminals is U in. r but tier cub are wound fur a spark length "l lb in. Willi 
a nsiiyufy interrupt it, and tm ;i 210 Volt supply, obtain over JO M.A. 
ill rough an air gap S in. wide, uviit 12 M.A Hi lough >1 luvlintn hard Lubv 
No. ti Wehnclt scale, and up to ,jn M A. through u tutif No. h U. Iiru-lt A 
Sabouraud pustule exposed at u distance uf is cim. from ilie unrbilmli' 
will reach tint B in Less than 21 minutes. 


1 
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7 i anti N&t (Cavendish Street, Lumten, W, 

rill. incaiH txposuiL^ i)1 3 seconds. (nee liMi-Lnuir 1 !"* |or ;i fully L'jt|x>vjd 
ncLi-it iv^- qpf the liciLci nr Ernies of ..i in,ill- in kill nil iiuniui iiin:, ami an i^jxviiiti: 
hi icbout 25 Msenikb fur a ttnuu in the kidney. with an mtttisifyjng screen 
thw tigtin^ etui he reduced in o-jj, seconds for tin.- heart and iL to 2 second* 
lor ,1 -I'.'iiL'. Willi n \V< IiillIi inlirruptcr, rlw duration ■ •: I'Kpi^nr,- ecui, ho 
stnrunrtiiiit reducr d also. 

Coll Ho. HSlfl >.111 I Mr us»-d for ,ill tlm | mi'| n •-■' - itki'ii 1 itineil under No. 2515. 
Tin? distant •• In'Iuvcii the tunmnaEs is x - i n „. hut ilu- cod* m- wound for lo in. 
spark length. The duration of thu cnp»flir« is nhuut in, jxjr cent shorter 

than those id UJii.. with * oil NV ^515, and whin used with an inlcnsifymg 

screen |1 j<- e^pnsuro fiir ui,luimu:Ji ot n normal .l. lull can He reduced to almiM 
,<,111 |j;irl of h HtTtifld. 

Coil N*, 2521 rail aUi> In* used lr»r all purpose* iiicntiom-d ttiwifl No, iyr.v 
Thedistance Iw-tuvni tin- ttfmiiinlsis la in., tin- primary coil h.is.i diameter of 
' 1 in,, it IcnKtil ol .[7 in., rim I llm ud^lit ai the complete 1 r:orl ls j! rut With u 
\peeia{ mercury ini L-mi|iti-r. s|nirli— like llm-i- illu-i rjiti-d on inse! im-rleaE an* 
obtained with. thi- sine coil, and lu-pitJVes ul 11 n In.-art. ] miffs, and all the 
exta'ioitiisi am lmolitainol with our ringtr fin■,k. i.e-, in ubud the .’ Hi ili jisirt 
o1 u Mi'iiml, The ii*'I vis "1 MU'ilinm-siKi.-il or stoul a dulls i-. tlie niily port which 

II u\ H'(]uire iwsuirtliree sudi Ha-In's (which may lie (pven lit rapid succession]. 

With lh>- Ototnwry Mirecury or dntnilylii: inti rru|tfei puid MCfJtlLive ( 1 1 Ike 

pelvis of mi adult can W fuel mi m u. i« 13 ... without art ftceekr;iliriy 

screen, amt 111 a limit o-0 sevofidji with such a screen, I’ 1 111 coil can Iw lined. Iim 
fur t J.4nii!iatiinmii the wrmi and lor [liefapelltir ev]Hisnpcs, It is finf«ssiHle 
to It lit c the aiTiiutJ mini her nf nlilliunperes lemhi-d willi ilu- siiijtli- Ilu di. the 

■ We lni-p jaiern the araber m sivonid> n-nDirrdl Mu »■%]."isim> nr ihr In-on .-mil ilgma, 

C 1 .1 j I a I Si jt I ■. lllElil lalil ll 1 hSu [llE% « n^|-|.a]ty Midi y\ M r Mul T IlL'l I.|S. ;_ : rm t !„l tl I Lldt 111 " 11 1 r ■ 1 1 liT.L 

I II >ri bi vSil*M*i\rt#, | 3 n.‘vary will] Ihr ijimfcity ol tlu 1 rn'miChr di-^pwl, %W NFS i'hd 

ul Ihr.' (hatuiit, I III. futility «"! Mir Siiiir. K-U M flrtiiih ,-nl t hi- -l Hu. ^ i a e 1 ul .1 Ih.i,. .,h WAJLbnl, 
tip Mini ii tiicniiLir nr -;l tulhrt' iik'ii-- w'i HUi-y lave In CfeLfHio-r 11S laiin. 6 ^- jh hsiipq whr n 

(■n!y tin- ouillini^ «( -ht qhic Untu- -Irn 1 m|iikMil in sfcjnv,- m iriKtillT ll li.ti Lh^urm.- » 
'.v-iNt M?nn' writer^ |Mili||m|i '' nvflri " r«|,iciwns^ 1 in-|i M h Imvr 1 h^-ii l»y 

■l Loin in ^ ih.trmL|itrf aiid UiIh- in I nil i I wliii h i-Mhlil iHac iii.unr.im I i«-i any PiEi^Eh n| 
r ii^i . J| il> 1 hviilk rN.cr]iliHia|ftUv "Inn jiaUrnth 1 'niJ^ i MhJi e:eee liiilxEjiilcc^ Llii lnan -- n.i-n 
tiDnmk ulMhL'i run 3 ?r ictliLi ^i L-h tv** iJuui U\v hajaf- line iEkmm^i MTV -Ilite piTUrtf 

c*|hnrtir^ nrei ikiinM^ll»|t k BUrtl W r^i in Mimic' riLhi^.. it mmh\ In 1 MiMlrjiEllM ? : In ^hi7iufri In 
nH LilhMi I lii-Tii hii're, iKcaik^i' il v? aii^E 44lviHii1?l >■ U* i'i'|jWill I In in in i'vi rv ^iiy ]ir;Lt tii;r 

I'n npri'L-Jit jmy inpNiijnJi'riiEaatiJiir^ AMt iJ n;ip|'urn I jfmtiL. vre nhJ Ishn In ii rlil JiPTf H luO u 
that |illln«ll-h n tw-.Kin.iirr r+surlh llu> fctrrrn;l]k nl CurTffJli mmluinr-ij quite weM. 

.End C-iiiL Eilit^in II i!<kkL rH Ihf bffltft >n 5 Mh riHtiK In -iKhiNld iml .iLI' hqil I>p piukr 

.. nr^itivi ji --li«cii" in EI«! kld-H^V III tS ^-niilHSn. \tnfi •- At „,t Afjts u. ti BniV iiA.,. 

nfrrrlRfJ ic* .W I «.■ -KtiM lulum v,\H nof dm tllh paftittiljr-- 

abmit iIil-^c liulirm ^vili Eh.- kiinuE afl tw, 

Sintr-nii’iit 1 - liuE nilEi >su ti Ii lln iipp.'iratiLH --imjIi-■■■ lh n frji Unn r| l & ntid 

wtll Eks luidnt l^r nLnkmK a iLL^fliivi Atkqnid no\ Ihj cin^ufd wfll one nriutliL-r uhIeh 
Ihr: ririjjihvt' can Ul 1 nunlr under iiliiiucAJ in ii-i I (L n m i.v , ^iBli l lie? mimr tub?. ConWiti 

nipj'Li.l, l 11 ■-1;in l i■. tic. The aLuttili ul anj||i:un|irL>r4-< which rjn In- ii.n \n-A 1 tii■ ■ nuI■ n Eialw; 
I- rit-hli in EHhfi, nn|i--L tJifi- i-vru t up RwcthR^c ul HiEk< ^ IfilLO^FI, lull I It c? 1HH 

^Hci-ihI I i|r I Hi jL|r;riin- 1 hr - 1^ Hr* iiRildy -SL^, lua 1 m-t.iikL-r, Oir Ir-nipmuuh? fun Ek- nn<-iL-ur«l. 

T-n • h hi■ 11-i; l r l 1 tlji- nJutivQ tftwpL'imy riir I pemerr cri vjii im.i- l-*-i il-- liiliI i ri 1 ■ ■ ■ ■ 11■ 1 ■ r- l In 1 
numlw-r uf jnilCi^rnpcrL-^ dplitnm.ilih ! Oirrui^h ^Pl :!ir^i^p ui'^ri 1 n-Ji.iEiJi , iiml l- ^Ur 4n 
I.n n fi.niM ulnr ntlkv. ll VlVlllil wm* 1 1 ► H". I'itain L 

I 1 liiVL hliLhi^ Im illE,im[M'r i *ln a cmi Is i^imrjailwl lo &i\ e llLTdnjili ,m air |^.i|i H in Imti; 

J. Ilur- jri.iin' dni 9 iimjOL-TL-- ai> ri'i|UL:i i| in j.mhIik i- Itiis 1 1 1Ihnc uh- J>-r!- ^ 

17 * * 7 *. 
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2^2 


SO HALL AMi SOX, 


i- i short In In- mcuisi] ruble U'lLla l] lhl - rtiilliampereUiutcrs, hit? it call 
hi: ■ rf.n Jv *llii tIliil tliv current tliniii|' 3 i the X ray tubes rxmitls too M.A, 
In etili'riclg a c^il h plLHu' IrLetltkill wiletltel' it 15 to he tWcd with iircmnu- 
Jaturs (an ti» jo voJtM "T with tin? current from Ull-i tun in i tc»u m 2511 volts) , 
-i ml whether il hi rit W used iiilh a mercury nr ail elect n try tic inter iil|-i ■ r, 
in enriliJt ns to (Iidh'k 1 rlic wire 1 nr the primary coil cnrn-ctty. 


IMPROVED SPARK COILS. 



Fig, jsts. 


K K C 


Xo.* 2512 

1 LH* AItIL Ul \ 

J ilrrnijirc- t. 

£1S 10 0 

V‘.W Kbctn|jf1*Ei 

|in#ppu|n"fttrn|j- 

m 0 0 

F-tf 

... : Kki (n'lj Lh. 

1 iiLarru i'Itii. 

2^1,1 

2 fl d a 

26 

0 0 

29 0 0 

.. 251ft 

45 10 0 

43 

0 0 

47 0 0 

M 

77 0 0 

74 

0 0 

BO 0 0 


L 

(C) Jeff Behary 2019 


240 















nipJmrjjp tsLilM,iiTlrt1 pilfer all IClrt tffclyUt 




SiimJh- othUliq^l with inrrcsny hr- -LkH -liffiulfCliEy |H“iWfrfLi1 !:i»nl m-gnCivt 

■pf tan. 1 1tr.1jN.ir J4 of an prjifll witJl cm tW siaii^Jp iJ^fc jt'xjmMiic -ibuiaL JfclcL uS -1 JttOEdJ. 

J> Aw r rjM* 
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3'j-id, Ek|Wu>l^ 1 "Ii ui ih n-xuriiL. 33hl;itltfd bclWrapn lulur mil |iliLl<r J B t inch* 1 *. 



$kms |'Aik HE. liKpniiR i EUpliiBCc lislw uin;l |J ih a-> indict. 


Tkf Iw-n nr|c:i1ivLs wh 1 uhliiirtAl slE .1 d£fihafUILril££fHq uE iiwl:uLtojiL i i.iii^ . 1 n■ L t^k' cxp***!!!^ 
uWtii ui Ihe Loinlop 3rEci*pll4il hi M4y, a™ voll* hpi<L .*.i .nuftfrw ^vcrr iu-.ii’.ilik. 

The iwn ELhnki r* nun- vhuw tin.- dittm mu’ tn Liu- *1 h- of Urm fapurE iiiul nl_n si Mbn lv'nh .. 
■Ji -ruiM C- □■! 15 ur rt" i3u.Ew.-i fiibr jind. |'l.itr. 
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yi and 75, Xcu * 1 ^ ^vcrtdi.dt Simt t Lomiu H' 


23 JS 

Tins piice-i c] 111 ht ijiI hii ?-p;ifk coil' includr cSivicScd ^park k'-tp- 
Spi^rk udls nn uiHlh-tS tn>lU -Y-. ult r , awl pwtablv tuil* V-iB 1 ^ 

found tinder Cumptale X-ray Outfiis on jxi^hs jqi-jqi. 

Tht* L-otk M, for mercury siitciTu] iters ;m- pmviii^l with -1 c^iuIe-ii^t. 

Tin: c-« ii Is E. Jut electrolytic interrupter 'inly, an; withuut a rom leti-ser. 
I -ll5 -lic pruviiL-d with variable ^If-imkctioia. 

Tliu toils C, for mercury imd for dpclmlyLic interrupters arc provided 
with condenser and wilh variable yell-induction. The latter i* indis|jinwiihk- 
for dec!rctyt k iaitrrrupti-rs, tail of no atlvantage i\*r mercury interrupters 


nf fcnwr iriu siif j- \ffd tfsil nil wwls. | 

HhVa L I fee Kl Mi H AUnlIJ III. I lu!» i> I i \L+ 
AVLr.iim Av, 

Wc litl mi‘]y wv[i*jK , il uilh I In 1 1111 1 \Vl* |£AVl~ it rh Lliitfiiiljfh IfLil in »IL 

ImuiChri X-iav ivdik, uni Oh 1 • -1 ilt^ -o< l-Lr lx'IB vr than uni >-1 liiiiK 1 fc|*v% 

vi t H,*i;ai ;n (m ixh current Luhmmithtibn. uUE-imt, niwl naki^nc*' oi Pfvew i'liiwit 

am COfflildklnl. Wc iiAVi L". L 3 M, A thmuiph LuU«, ^iCJhuul a tlMCtt Ol itVeft* 
cictTL’nl slunviiti; 111 El 11 s ■iw;|SUi^ra]iSi 

A- t'. Xi 1 Ii MA.v. 


Thi nu. Uer. I jjfl. EpiiP, 

I -_Mhi i.U i ln;hli i >L -iitJ si*! n ri in I uh I tu lilbiJ lli.it t £b.H ur>.■ L usi vdl ivllh Eu 

1 j ani]i--. in j|.A. ■■> an ti-in :li r ^ap. 

L- B'. ftfcKTTNO. 

iThiPl ri‘-;nl 1 . in nlhlniEi' il vli 1!1|51 vnflEji ; yiiMl ch - ■ ■. 11E t ■- tin* cm I jjvv* Kh i M.A 


WAMkiNr-Tpst, /flJi- i*fS h.p 3 1 


I 'lv. a'l-. i I Eft havr yunr H]i|kimlii^ 
U-i- n mcBii p^tiifarmry. 


il-h L’liTythinjJ I M.l'. l 1 li.hil ifODl yfiu 3 ul-- 
I^Wll I “OK. 


II^W fL.UH.HiL. 

Ilii' I-1TK' uni ami Wc|nsi |1 Un.ik ^r- jr-tCivImjn. I mi-m i Ciavc aiu tmulik 
«mIi thi-m. h4m 9 J find I ■ <lu mudi h rm mnl ■]uli kr sfork. 

IE. It C - am l fs. 

At 'JJiL.T.NCJ, ^ALtNll. 

/ilAl, J 4 VS lOM 

My !-■ "■ X-jay ipliltit liifi uTivi'di -iliil I Am li'iy ]■!■ .Lseil hlHj iIh .lIjii- ■ 

jintL eflnency. [ Ontt that ] can rowlN bti 4 lcx abdominal pfclimi with ttdi 
m-vi fflftiil l 1 .,4 ~i I can vritlb ihc.- uih- al tlm llciH|iMal Kinum a urn Han IcbiJI- 
nlaqlhlA JLi L]iliu^Ji thr E lipi] >i 111 luiI ih Iatvl r. 

Viiitf ^ wry EitHhlnlly h 
A 1 1 L\!H I ■. 

jTl-it. i5fk r mil. 

I £i|jfi Ui-hi4ht , il vLith sin -i]ifKflr.i i iii% I muni cruniiilimcEit you tlw: ts^licn 
iikiiniclions you km om i'luiy nn 1 jH'riETer in iJirtaUl. 

A. IIjlBRf^ 


I H^bOllli] like Hi say luiw -estr^mirJy |iJiam>I I jum M i CJt y-mr uL^E.illiLLimi at tJiu 
Al ill I iiui y E’tttbjsiLj] I Juiti- hail -■ :!ii-aE iiilliiIht 4 ■: i.i-'.-- IaIl-K . Jinil 111 :ill nl 1 ] l 1 ■ □ n 

thi 1 ji|.ij^i r.ihn Li-t nmpEete Hatiffrutinn, 

Vuur* itqimM^ 

A. L. RJUqX, 
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It all and son. 


*34 

13 , S :«ATlb- LHH.hc H N i , I. EIEMIIL’ kr,I i, 

Jrfrffi, Hill. 

I -^1 j.lEL Ikn- ii I i3r nnu'ln '.ixirfc with dimt csprHiirf*. u'Ili ii tn ivn ei L' 1 ,- >.i 1 i r Ii 

ii ilnnmy film a» tin- miPhllh 

I iriir-t ffiiihk vuil luf .ilJ 11 1 - Cr-mli.l-- yOB Iiily* E»iL> n m Itynti; Ln maki ms - 
nJiJlicqltii^ ciiMtL'r 

You arc- fli liberty to 1«’N miy <H your cintonn-rv, ^ ^|w<iaSPy -fi-ul^l hhs-. -, ihnt 
yu-ifc llavr -iLfjiLK^I Bit wi Lk 0J3 In Lit (it, . aul Ek.Ll I -liiL vhiv ntu> h ph-OMsIl v.-j 1 t| jL 

I -"I nil. y'fiilf x 1 n | i r Ill'll 11 s', 

j. Li tinier 

134 , Wifii-s Si Mr h e, IVri.ijWEic on.. S.l 
Stpl. 5M. fHJCJ- 

Voiif I i'l1 i-e, tojii'lliiT irvilh |«Lm u I iipjiiLrulun. jitsl Eh hand. iW 1 tir- ;lii| mI 
cljt“ |'Lilli I iiLi|ik' -I ■.;ir■ T-11 rsaiFijruUltm 4|! UIV ftp|.iriLl m-, and iU^OVl-PmI hI> vhU 
•iigi^Erd,—ih.il I Ii.mI m 1.11.- 4i Unity cunuctiloh 

I'Iil- ^gi F MTntu- ii Aeiw ■ - ■ ii alt E li.'Ll ytm [fTEiaimi'd frrf il 

I l iinimE M'lL veiil Iwj\y jLhlianml L -ink |n Ilzlvp ^hilm-vI y.ni nniicfl iTOHJjb 1 by 

cny mfsi^trkmjce 1 . Ivv , i. i fytlilng pan ^uppliisd mu with l- hgw hi ^m*.L v-wtoi^g 
order. 

II J Li.na r jiKiftt- -hum return liar yuur kindly antiTi -t in my 1 rn i i|l jLh--s by 

uctlmc a* a “ ! R^fnrtote"' tn pm-iliLi- dterti* | is hah fl-Lwy* Efrttum il il {dewuri? 
to Itr-tilv (ij tJtc- sscdh?iK-i-*1 youf v. m\\ eiihii dup, ami tlieur^ii irali n-t yuii IiiHvl- 
displayed ill a^Miriai^ tlku -xiEi-l.u 1 j >ry wWkniLj nI tilt - a^fki/aBii> by y«ii| 

Yoim fjiElJifutly; 

SlHN KS r 


TLll: British Mzdictd Journal oC Juno 6lh, ;■— 

A ifi Mb L flbCCi=ih1'tt[ i.JtilLij]-J:>Cr;iLiOil OL A imCEIiueJ Uil making aBb-tjLiU.L^^ii^ X-:-lv 

eK|io®ures oC the wu Uvtftly gavcn boftfre n Bum bit of mdiCiil ihcfi in Hid 

etEScLrimal dc^irtsaLiint ai the London HodjiLlaJ. L'ulic Dtmsecutiva oxposufes o| 
the thorns find abdomoFi were rii.ulr? iipdft ns mnny jmUi-nc -; the lliImj rnae 
heavy ^mticat h.otlci. .md .ililiouj>h h hri-l s-miici hin^ Like jt> nr mil3Eiirnp^mi 
driven thltni^h at ScueriLj Uepp mr :fc (rMlioil n-t , 1 . it :i|p[iciire<] tft dw end 

to L;r iitrfiHumcnt Lo Hie straiiu JL ee> iJiifu iiLi |o ratinialo eLiu actual t iril- of exposuru, 
wliicli w.i-i given ns nnr-laEUi &( a -meipfld s jai tmy ii Tin? 

rJitt-iiLiie o( the nnticjithodo Lrom tlrn plate vaiicd from aO to inches. Wilh tLiu 
naastmtttt jl ^Lightly i-'il^cr tspomre, not a wju imiiL-4- 

itary : in this c^e qJh-o thoeliadqw of lIn IhniH '.^i? rotaimiiwd cm Hie pinto in 

aJrnotst exactly ns natuml si^e. 

The reiulci- geimriUI}' ware nil Hull cenkl He (J«iJre4 amd ilie deiali of die tHoirnjs 
Wil more clearly rendrPi?i± thn.ii [n r*diegrjiphiL of tJie name lubjcdi l*kpn in Lhp 
Drilirtnry way WiL'Ii 45 sr-itnaiills' r." po!-- r jru. 

The Lavcst 5aLi,l! :— 

Jr^EM4TAM ov* JUl>l04-!EAt'liv, An IntifririWils; Jtliii>u-MriMi*ll vtajl yivt-ti 
oq tL lLs subject at the London lloHjm;d. wSsi-tl sen 1 satiriactory radLo^rapIks svctc 
made of wine ^iw:oy ot ultaury^ni. White w-dfllkd ittHtaHC;iiieijus rfldiognLpln vttfn 
made somb yeari by tL^-eral workera H it vrRh nc>t imtll cgmte ™ndy th-a( the 
11.1 tLicirL III, Sjinti *a Ur pi-rkuiEjiL tha.E il tin be iidOpEeid At refykr ^raecdurifi., ftUil 
ilifst il lin$ hisoii brought within Hie tpheroof everyday rridicgrELphy. 

White- rsceUrnt re^ylL* s iTC obLimDil TA Lth tlw IiiLnl 1 al3^-. (aiom tlwr |p|iLlC. 

^ekxI results are .jJsh oblniiiad at u diat. r uset of Slj ins., ,md in Hits case them is se 
Lillie difrtDriiDn Chat Ihe parLn are rsprcKlktnd At jiSlnOnt UKiLcUy their liatUMd ikie. 
TLLLS r :lhcL lLlu cancaiktonct ol Healing WLlli IrctfuS and fidgety pitren^ slikLi ha 
elLthlccn. riiAke than n-iedillt&tLon Gate efeons Id erftble. vaIuo. 

Mr, C h Thunstoji lloLLanr! ri-porli abrnLi ri dumoiislriustib given at ttie 
Roya] InLlrmary in UvupOOt, in Hat Lancei OE July 41Lh_ i-()o8 a— 

A Him w.in es£|i.,%ri1 im is ]meLphe m lIi* hifipnihi SLilErraai^ (rtvhi ■lEiKurysiik. 
njsd .i Pisohl hoautlfw! raiult ^ lV - obtiiincd ^ith ■in es|ws li re of ,1 IrjicEmn of a second 


L 
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71 tfJirf 75, New ( Sfiwf, Lftnofau, IP. 235 

Our lar^L-F CotUlu to - h o indi sparky drt being us^.^imoagsi □llier^.by- 

Ho*ptittis r —WdiimlnsUr IIhhjjbUiI, l^ntkmi tnsIkiUU 1 National Ni^rifil 
;iJui , l , »"'i ^ji^in-;. S| Mary'-* ! k-^n.il St I'aaitnis I li r‘i rmuay Huin h Mi-ari-nmy 
h'H K lV, GflTITLin llotipil.il, Kittfi 1 !dRaid's -Ml'iilmtuI 1 n-l ittilL- MJhlaliny .VLesshiBI 
1 1■ ■--11 ji. 11 I f i3|i(;lt Jlii^pitni Utr Ai^dcnb, SL Jjiul-t* Inffnaiury. 

Ucdirvd (xHinty Hospital: Camborne ] I<h|hUJ i bd■ ?-i|uUi 3 Tredegar 

Croydnn 1 " ni^atL Im&rmwy ; btirlaun Go; nud Siiiadprlnnd Byo Itcfiramry: Enex 
1 ■■limy llQC|?ilinl : General Infimiurj 1 , Bqrton-tUV-Tml . ] I lph j ut^i l_ 

Slmud : Geatctnl MnsJilM. Usimsi-ati 1 : Crimvliy I b itgdfcll I : \\i'M .uni (Virt(rrl)i^y 
1 lo-C; Kiuq^hin. Yitturin Hoo-pitad , K iddernajmtei Infirnmry imd Children Y 

Hospital I ^■tiTl'i'f 11 1.I--1|J|. 1 1 . liii riiiri;;]h.iiii . I-?!.l a□ □ vjLl l- (Pi^nefill I IdtipllJll , Itoyiil 

l^irkiEiKlaiiin-liin" I lonpilal. Aylc-idmry Koval 1 11111 nury, J H rljy UnyuJ Irafinnnry. 

I mm; Roy ml I'ni^l I I wpjq.ii I Ln 3 i ■ StUihly 11 -mjiitnl UvrrjH^cifc, South 
ShkSdn L"m<m . Hi bury I Jropilnl : InhmiAry, W.irrm^ten ; Uemttil |EHi.nn0ry. 
ClllditHU-1 Uavlmiy Asylum : Ncwlniry Mi-tnrC tlnwftUaJl i Ui nrial lU^jnUil 
I imUrM^r Wflk 

Edinburgh HrapEtid for Wtip^ii. Kldef ( ihm^ 1 1 linpjji; 1L, fk^vuu, ikat GLiti 
fixvw . Royal I nr : mnan\ Miamfries. Royal Infirmary, Kdinhiirgh Jioyiil Irblimtti tt 
G lasgow ; Kay a I Infirmary, HerwLek. 

C h LtHjjia clit: E |chKjapI^j. I Miklm . Ho\li\ Victorm l loflpllfll taaiAHt . SihiLLl 
L 11 fLrmJU"v. fork ; Victoria Central Hi**.p[lai. Li&card , 1 'aritaj vunsliire amd Au^k^ry 
lulu mary Itiih^or; Fr^l^r lAurli Cotiagr j losjulul 

Wjif Ofliw, (Viira : Crimn A^ntii foi ihe CokmEi-H India Office : l-liph ('run- 

mbwlpfler for New Zp.d.i[III . HnJi^li S I■ 1 j'r- 13 11 s| m1.1 1 . £^iB|hl.iiiCUNi]llf! J JJkpL ii 

wy 11a Jc-y-^in 1 B 1 ktspilaK in Gibniltiar, i i-ylon, A ueklu ml Murtu, Lsiluirc, and 
Cnlcuila Medital Colley ; ,Wu GeneftfJ MdnjnlPil, Unn^Hin : Gciu.-nlI tk^pitu], 
Tcm^kali. Siam : Simmer and Jack Hospital Germ in* ms Gi«.uldiM« Tejjial ELwpitid. 
Dmuky ; K.imic .ami J '■ 1111.1U Civil I n^nMuyiry Royal l fe niuu Alfred Ek^pLln], 
Sydney: ICuyul Alesamlni E-Loppitalfor fJ-iildrcn Sydney: Sf. M^r^n'Cs il-iNjiUnl. 

I Tartinmiut . WLiIpajppsi I k^piial, 

U\ IrunAule Unui 6 , Sii | Ma \_ki‘ n?,ie Udvidfinn. I S Wwnflll. I 1 H Fn-Ji- 
WQtcr, < ^E Hinds Howell, II 1 1. MLC.dlfwk = i ! S Mum*. \. H. Koylnirqlt Sir IX 
iwilompiiH ; Mr, t nJditi-M OUliTdl, l>r s Arlim-r. 

J. TL Cikhh, Edinbur^Ji . J. Mucktidyrr-, tilns^iiw : l F mJ. C^lc-n, Abfcfderpi : 
W, IL, l B Xia%-lrr. IvflbitniTKJi : S. Hanghlrui. Muhlin, 

t". \\\ IHnaicJs Newport, Mr. W^tnuictiti Vr.irnli^Cfr. 

Mrs. W. V. thix, Scr.i lE c,ml-Eati a Avup : H. IT Mix. SiuiiLurlaiacJ M i (Tainlen, 

I tnrilcl.pcw'il , J ITriMwell, U’icu IutvihU- l H l lrawlctt, Hull 1" Itml^ 

mann jLilnuofi ItiHliap AiU^IclOrtd , C li l: K^rtlpo, SiiiihlUiT . J r ' MciiilcwontK. 
Nrwkk „ | H. McKay! Newport I. of W.) ; A. £'. Norrajni. Snudertaiiit: I ! 
PiLnlinu, Truro ^ A C r. L^iLi-rsiiia. A^l ul ; H hrry, h vvtfKM . A. J .. Rjiyncr. 

I'r--t«n ; T A Ik-^, Yentnar; C" r . W. SMjKm.an. Gnuitham ; W J, >Vrhi04l. 

truildford ; Me 1 . K_ A Hti^lnon.. CuIjImmu . Mr. tl, J, E', Sl ri i* 1 „ I yme 

A, A. Doyle r llTintsicMi $ ] 3 r, I Earns, Sv4lcu-v ; Y. II. TojsiLna- HudirkEr I t- 
E. llmnjL, llorahdy , M £ Ifi^livl lUntipkc^ ; A MArkrwit-, Hurbon ] A. M. Moll 
jcitijuiRiKbivrK ; lv Kiiwjtim. A^'icllEik|^tciik , G Mjlh laesiaii, Auckland . 3 M \liImm 
A uukLund ]. F. Kidd, Gltawa , k. \L H|l*Mjn ( ITchl^ Kruif; , K. It. tleidnayun. 
FlHrWftUodo ; Sr fh MulittP, 'i iHk-ihrunvi Mt. I ■■ ■^t-r. Ilastin^^. New Kralpjid Hr_ 
Jtadn.li, Hombny. 
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SC HA LI. AXD SOX., 


INTERRUPTERS, 

(S/V ah trJ pttgK iSn-lM.f 

SIR JAMES MACKENZIE DAVIDSON'S NEW MERCURY 
INTERRUPTER, 



At l lie iviril S»r James Miickdiizit iJavnlson, wc Iuve taken ii|» the 
mcuiiitnciun- nf hi- «i'|l-kniiwii iiltcrru|iltf an unr wnrkslmp in Umdwi, anti 
luive, with his consent. introduced ii lew Ltnproi-ninentH. Thent can \m no 
ilmilu that it is one of the hast of ihc nuiriy types nf mercury interrupters 
existing. 

“Pin- mr-miry, nf which ltd e.c. or j Ills. 4 nas*. anr ntMessiiry, is pi nets! in 
4 eirmibir groove and made in rotate very rapidly by iln- disc ui insulating 
material wipe I l i:- |n:r][iiltnsnily iliuncrsitsl ill it, ari'l which is iJ riven liy the 
mol or, 1 1 n the ■ 11 s< is ti ■■ I tin- metallic OHlitli'l which makes a nr I Einuks the 
current.. 

Jn coliieqildlCe of tM-* rli-i .1 in I Ur, pvriruikilt iimiiersiim, there Is less 

s]jlas(iin^ nf mercury than there used to Ice when a blade wa? wtt$ whir 1 1 
dipped in ami out of Mm mmury at a hiyh spivil, 

tiiHthylftPi! sjisrir, nr paraffin oil can lie uhsI ii- ii dielectric fill- 
emiui'ui-king the sparks which am binned when iln- cieuit is broken. For 
niakuiN rwga rives, paraffin «i I is hmi became more intense dischargis, and in 
i-oiiH'ijm-iacc -imriiT i‘Kjn«iti‘s, are tilrtniiuJ with it than wish eilbcr alcohol *r 
rmil Fur Lhcnqieiitk pnrjn however, a,ml fur nil cases in which tin' 
break Inis to he 11 * 1 ) .wend W-rr at n time, mat -as is firefutnble. because the 
mercury r. mainr- qui|e dean. Om- III them- m-w interrupters is in daily use ill 
..nf the Injsit’.st 4 in I hardest worked Enst a Hal inns j ri l.npr'tnn After it had 
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71 an d 75 > Xtir Cmcnditk Stmh London, H'. i$- 

Ui-i'ii rminin^ for his mum Ik ii w&s o^ned, am l the mercury wsih found |.i h- 
'*r clean 13 jiii tTifrr wus no m-e^-sity l« replip ■■ it. The esrajjeikl j»:ls i- mliitvnl 
tn iirmelkuilly nil hya fojig cylinder OfttlosEiip iJi«- ask- <»f the imp|qr. 

When urdering tine bfraJc, |>!^' -late whether it t^ to 1 w m^I with ciul 
(■as or mdhybited spiril* 

Tla*: ip - m tk-ll, mill Hit i minors used Lire oJ the be-*t ^utility Thev^kv 

a frequency of 2fi 1 1 1 4>> iiitriTupl mm ]hi serolkd tile lattci i- i'Ihspii^Ii to 
make 11 lu on the fluoreMenfc semen n|>jor | m In 11v -tcariy. Spark- of 

LjrtMit iiitcaulty are produced vrilliirtil causing an immvi-^iiy ■mount of iwn^ 
c-UlTtint, u rtividvanluge whtdl i> hound to appertain ro .ill interaNptrrs with 
■in unnt^cssArilv hidi frequency. 

The intdiruptars can vmAW Iw opened* droned, filial ami emiHkih 

TIit motors can l-- aminpd fnr any voltage on the r nut mi - cnfivui 

circuit, 

Xi>, 2524. Sir James yin? ken7.ic Davidson's New Mareur)' 

Interrupter, a nr hiding mercury .. i!T 0 0 

Kth 25 , 2 ( 1 . L 'Rcearit lp Mercury Interrupter, tot 2 tyjn- i l-i^, 

35261 ), iiidniliiii; ir? -iks. nf tiuStiiry *. ,. £10 0 0 

These btfQts can In- iiss^] «.s, 11 n eliij - vallate. fnMti lorn up iv sgu p hut m 
ordering please stale 1 lie vfildgr uf the supply shciIi which (lie interrupter is lu 
he u-ii.l, mi Llint a motor ^nlllhk for the voltupe will lit 1 ‘■tilt with the break. 

Tit-;’ 1 lu ration of contact cam hr adjust ■ -lI hvl Llll 1 tin 8 interrupter i - wmkhim 
And 11 1 * ■ frequent x4 the interrupt ion* ran lie vurinL 01 wi\h' limits ; I he 
ill- lum^- Win. dii-rcliuv, easily hr adapt r-rl m- the inijivuliuil tnlus „ intent 
dtsdiar^h up tni ju It,A. may he reached in ihc fnlvcs* The -parks 
iihtamud nrr uniform. Hit li^ht in the lilies 4iti■ I mi the Iliion'tM cnt ht^u? is 
steady. Then is no tEcbrtng. im imi-e, and im srondh 


In this, break then- 1:- qo jn u: mere my 
Tu?=ti-.iil -1 “Hctui.ll drum lx pui jn rotation hy a 
tLiiiior . 2(> c.um. of n tertiary are tH r ih£ 1 cdklrii incited 
mi Hits dm in. and ;■ 1 c 3 jifM-r segment makes ruul 
hr«ikh. the current once ilmitm c\'r\\ revuJial ion 

'litis allows si .. |fe’itn I 1 iml.ii't lc» lw t^UUKd 

rtuLrit s^i jK-^ibli: with thr jet. and in tfjtL 4 cr|iiL'rirft ;■ 
nun*' intense 1 1 LHc.itsir^-1- ih ■ ■!n .1 eh. iI I'he im ri ikry 
: no loiLj-^f Split tip m llimjsjiikLlh ot small 1 11 1 »■ |. 
forming ,m i-iiiblsinki and e h 1- ostdi . 1 whii h is un- 
nvntdnbly pnidui^l hy tike breaking shirks si-jhit- 
ifcti'd frt&ni Ilit- mercury li_y thr ceUtrirn^t -u tiun. 

Mcrciiiy 1 it-.mI-.- ^pve- iIm- mo^i inU>ns>- ■ 1 1 --«-tun1 - 
lrhiili l'iOi be ol (-raincnJ .it .«J J Jiniii .1 • • 11J woh ■■ wu-i U 
privnikiy 1 nfrent. ntid iui' ihiTefore mHloiihlrdK tlu- 
h. st si 1 lie supply nJ Usl« jjrsniiatr Lurrptil is IdaaitcuL 
i t"-, tf accuinnbktont primary liatlerto, nt nnipll 
dyrianM>si I hum ■ lir used. 
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SC HALL AND SON, 

>.Vl Rhythmic MeFfury lntemipjer B fur themptiuri': 

(patent applied lor) £10 0 0 

Thi- intiTnipCiM li.i- I'lni emt>EnUti" I In ^vih li r(i> i um'ist mi and »■ 11 
fur it Jluprt lime, ;H frcc|U.enL Liltorvttl*' In (live i\\c tLilh-s time in disperse flic 
hen I hy r,L' li ;i t T 1 iia. "Hie I ill H"* J L an rfu'fl hr p.<l fur h *tll; cx] secures Without 


bccumiiiK unduly hut and suit. 

Em iihiu^ X r.Li'H fnr t hempen En_ purpose^ 
ir 2- nctwiiry In ripply ■ Hi- 1 ■• n-l - r t r ? 5 ,Vl ,4 



npr iibUi^u iin 1 rv,ili|!JS tuecupjtLi^ 
iifcr tour lo si* niirviiEes i.e., rilm-iit 

2 <3 cm i|Ii.iiifc] iltl 1 unit many 

lube* weEE nnl stand such n irnrttnl 
;ii ,i ^e c l'I i'll witI hmil lM-c s rnnidirt mil 
wlierru* mcMfl miles cnn Kin cal rvcu 
liMEi lh stc'iNh-^L eurretiC^ n kt 
pflhmb, nlv ji purler e?| ,i ^rvniul 
inL ;l IellLp. 4]liiL i' wi ll fcf A pause 14 
ll.lll 2L Ht'iXHld «if A MT4TIW.I i^ jUtvi h 
Ih'l wi-i’kt hv(] n&ijiallhJ.-' 

The lulemipler duea pK 4 replwcv 
tin? inc|ji]_i.fy memiry or clccirolytii 1 
mEemliMiTN tui? Iniis En lw L m 

. 11 l-rl li ir>n in llk-in The iLnriitiun ot 
Hip time during whMi l-he euiM iit 
jn- 4 ilk > liliI mbs e.ut be varied tu ivir|i- 
limiEP. The g ram lag-; li t up tin 1 lubr 
appear* mul diflBppe^r^ just us the 
tiflhl of r i |p-I|LIhjh^u I’tnar illU-j ~ 
rapiers of tha?- kind are in dally 

E 1 ( q liyUiEfc>|i3K>L-;d Clinic r.in Lu 
.'.bdELt year, I' ltli IlfcC^t 11■ IntNiry 

mkillii. 

As fHippljed to Ilia W^tinin^liiT 
CflucSr ! U^-gisl ul Hr. 
Uwrull,. i’U". 


Dr, Wehnelt s Electrolytical Jnterrupiers. 



Sn 1.1 tii. 



Mu. J v 11 ■ 


f Sm also fmgt* 


(C) Jeff Behary 2019 


250 




















71 ffNrf 75. .VfW f flryjirfpsJj II' 

No, 2530. Platinum, 1 mm, thick, 40 min. long 

Su, ajyj.v. Platinum, 2-5 mm. ihick, 40 mm. long. Fig, 2530 

it mi [In- jiir S 1 ii-c. r height nil Ins. The 

*>cmv for VilTJ'ITIJi the tcEt|;llj Of Ihv riptMcd pJLfl al Ilk! 
jHaitncun i'i <n Herat ebonite. and cit»mu ^tiick or corirwlc 

ll Siimn ml l> pciunxl Over the :iClll. nn VA|irmr i:.m L-icnjie 

N 1. j-,;r Similar Interrupter villi 3 and^, one with 1 mm. 

am] nvo wilh 2*5 inm, ptaliiumi Wife, !■ il;. 25.;! 

No, 45 .j[^. Similar Interrupter, wilh Hurt anodes, (or install' 
tan ecus exjsosiircs 

Nfi. 25_jlr, Similar interrupter, with 4 aiiotfe*; 3 with thick 
wire for mHantancOus expos Utts, acts! Oho with 
I lain wire lei exam mat toe; on lilt screen.. 


: 330 

£3 4 0 

son 

IQ 0 0 
32 0 0 

14 a o 



Xu. jj.ji c Jin Wehnelll Interruptera eon K l 
made ptrfteUy silent by adding 
our rubber air cushion over 
the jiorcvlaui lube, near lliL' 
anode (nee Fig. 2531;) 

Price £1 2 0 owl l 


.Vo. 


N-i. 2 xt 2 . Simon or Cald¬ 
well Interrupter, fij, 

253* £250 


No. 2533 , Similar Inter¬ 
rupter, vnili Lulus 
ter instantaneous ex¬ 
posures 3 14 0 


No, 2^]r. similar Inter- 
r li pier, with 3 Tnh-s 

I<jt irL^tiinlmiernLH dt- 
J.Wsiil'L'.i, rnut ■! Ionrlli 

1 u lie ter Miuo cX|jo. 
sure*, or cxmoinatimi 
tut the screen 


No jj>j 

Mol or Transfer mets, to convert the Alternating into ,1 i'ENtfffliNiu.i < < rr^nf, 
will be (bund under Nos. anS-i -afjfl |. 
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SC It A u. A XI) SOX, 


2 .|i> 


TRANSFORMER, 

For producing >C Ra.ys without Interrupter. 

(.S<r jJti-ittj.] 



No. —■ 5,111 

In tliis .apparatus ;m alternating •-iim-iit i- ir.msform^l to a 
-initiiiirinlv lii^h [nr \-iiiy |nif|-H(siis, mid ilu- wiiws are rntwle siniiiin-i-rnninI 
liy means of a cnmstl rectrsur driven lij’ :l ^yiii'ihmuoLis motor.* 

Our ;t|i[i;ir<ttiis is imicIoscI in .1 r.ihtrtirt. whiidl cffitftUally death'll:* till' 
iiiipk-aiailt niiisc u.niMrl liy the motor and recltifn-r. SJor^OVt*', il H 
.irrint^t-'l lh.it for i-vnminalinn on (]|< mTi'l-ii. Jdr lism i\|»rsim-x. or (or them 

peiiiii: purposes, one pbiM' i*tilv may In- used: I 101 I 1 phwt-i an* uinpluyi J 
only when very short ex|w»HKj are ik-sired, 

' rii** .apparatus wils invmk«J by Sli L\ui:b, and dcxcrilwil in ")"h m AnaaJeu tin 

I J hy3 riV„ E#g 1 rirrnir^^ fi p^J'j.Tn AffcirjiuJ-', ^ rkE { s ,'.>rf. r ,rftr\f!t: iw/ltem irtbwf i^rr i*i r i ■ «*Jd_ p 1 (trffMtH 

l-'-iv-i- yrjM. Jutfr Mj -i?f Ulikdc^lhuh rtmHtnirIwt IL . Lit ;L|Kfu'irniU> ! .incE in 

fitfsswnt _']w ii It I ft]3|K’. i ir:Lln^L t mr dlur TCj him. 
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rill- |lfke I if ,1 II 1I;II| hh'trj ;ip|>si HiLilS. ini'ludiflj^ :HWitehl:NiHFd with ninprl'O* 
meier m comm) tlir uiklptil, and ;i imlliam^-rt'mL-fcrr lei measure the current 
Ihrumsli Ilk" tube, U : 

Nil. I'ih' .111 alternating cunvnl snppk. vvilII synchronous 

nuiior E u work the reeiificr .. fl 6 d 0 0 

No 25^. Fur a ftoncinuotts current -ii| -plv. with .1 tnsaunr 

Imnsfo-rmLT of 4 ki to Wrttl, Fig. ijjti -- -- 170 " 0 0 

No, 1537. SnTiiliLF Apparatus |iiie -infill- i* sij6e P for .hi 1 alternate 

lug enrputt ,. -» .. *- li& 0 0 

No, For it cflntfimi&us current ... . | 2 fl 0 0 

With c]n A|]|h^br^hl lls Ni^. 2535 and currvrils o( 45 iuil 3 iiini|irn s ' ran 

In" <il Milling I L r 13 r 11 il; li X-ray tidies 1 11 h- i li 111 ih | -h-i u -1 in E a> >ra Nn. Shi \\i vli 1 i 1 *t 1 
-* -11>■, or lip C1 ► <w 1 M..V -«afr tiling. 

WiUi Apparatus Nos. 2537 and 25JK, curnuL- ■ • I r_=s 11 til] i;bii 1 -1 • - - ■■ .m Ik- 

1 -l.rt-SfeiiH.-Nj through No. (j Wchindt tubes. 

Thin kiml of ajqioraniw is reeudmiUriKfrd hy 01IC 1 fn'in .r-s huim^ Hii|seFior in 
uKidmey to ’|mib «^jiI-h. V.'»- do niU agree wiLli this view. and will hhuu mar 
W III. h I- I hi -. 17:1 I'll rtULiiy a!i|K i ramrfH> .liliI csih-hil iiipmpariHnn, And on 
Hit LWfamVMCe rH several owners O 1 UiCK' ajJfhll-Hlit. 

fcxerllpnl negatives with shuTfc fHpoiiUfci cjei ujidonlUedty Ik? ulilnined with 
high tmurioti mMfnrmiTH 01 this kind. ttpetdaUv «f idioms parts of the body which 
t i l 111 in 1 - sfjEt rn y h t'fcir" apjmraTns are Hirn| 4 l- e ■ p niti na^v. 1 1 ir cIIm 3 ia frl" m we!! under 
contml, no interrupter ami n« valve t li I m.- 4 FO ITmjutrfHj, aft theft? in no PrVi'tHt!' current. 

t Sri the other hand. thry nre riot n.^ suiEnlilc I'.u; fclLLTajjcnlHi purposi-H ar ^].^rk 

■ III-. are, g-i.Ll 1 1 y I kt:;I iiw Lhi>y IvmE I hi- 1 i|Ijck Hi .1 ^n^itir rvlmd Iml -hii-Jly b^nuk 
jL 1- mere ilihii nSl 10 obtain Hue ^jrd ray^ which are tndispcn^hlifl for mc^t iin-Fa- 

iJOl.ltin |iijr|K.i^i-i t.M.Triii"r aEl Lut-i -. -ir^ i iMTisLM Eni svalli Mich .1 LmilS- 

fiirnu r than wlwrn min i li.nl with n spprk ->hJ ■ sin explnniitlon ol Hits l-Lt c will 
Lh" 3 ? hum I on liS v 

Uh-ta-jvi't, ,i | kilsiKAMit Li-.iukkimii E. 1 ii-.i inj; j i;n, lIlw** imf i^svf kiutlCT qiutlitv 
ncir.itivch. v-r sliurli-r L^tmHiin-s than .l mlKjci'n Elrst-i. L;i-w 10-indi ini I '.vliii li enst.^ 
FliL-|L|l|ing ■'.viLclilio:inl jiiIi'ij npH'r. \i \ ir-fi 1 r. e(c. ClC.. al>ONt {V 1 , I.C.. I^ihIE 11 lf 
pri'i . for n cwriiNittmj current iiiHl.tUnyoiL Un an riMr^.^i 'iy LLirrent cirn'iiil the 

dtncJealu' I el pii t'r. iMlOE iit-iLTJy as i^riMl Ih-'l-hHIS^ n FIHUor iTiliUdomier IS r^Lmrrd Hi 
iiiiikt- ,l HjHirk coil miEty efficiciLl, amS i In- mtt iium-.im- the abovc-meniicmirti prin- 
by ihljbut A& Wl "h.sL fur Jl]tcFn:i urt* fnrrarls lln a dilErri-ncc t?ctw«m C«eI iLisrl 
ttrirnihirriiiT only u -jIeuML one. 

I Hit r^vimnii is EihTTIiltohiM by Uac I'^prrirrtW -j - l-c-t-i I pTOlliPncnl fipcdnh?iitpi 
iii chi- Nray w^rkl . hi me of tlum 11^ uilerrupci-rk^ tr^iinlm imr^ sevcmJ 

Cf.il -- anMlltr Cttud nliv h-F 11i. L t l lmw imjrL| 3 iM.. Lh.'lim- i. 3 l.'i m||MU. .mil :l|Eit Jinvihi; 
iiiiidi! iivi'i .i 1111 m In I c vfMf^un's ivilh il. Ih- ndmitttN] fully 11n - hrgh qiiidih id the 
ncijativeH iin <3 llu- sliori Imi iik tin" roiilcs wnv iurtttr Hilmi eIlhw 

l?1 >l.liii.l 4| ii\ifebi. .i |ir--i-i-U-ji he in.nlJHdcrcd the csLra tcttE of tlk* tnuirfOrmcr 
unnen^ir} 1 , n 1 hJ decided fur 1 hu Lmil. 

We himiv. ila;kL minlhirr auclmrity MJrLsrili-p; the raterniplrrh-ss tTTm.mVuiin r cus 
mrkre Hlkli'PlE Ilian it ■ -UI. hilt it ilL^vads Ilf ■ I.IUM.- '.viLli v. h.n npi.ilicy of cuiJ .Lint 
inii-mijn^r Ltic ronkjM*ftMJH 1^ tilAilr P Then- is nudmilil Ihnt Hie EmitSfornicrs pivn: 
uiiicli li-tH-r r^^nll- cEnui pniIeI ever !»■ -jIH. uiifrK 1% 1L11 ul-k^ l-uiS* . our mntentinn i^ 
I»nly th.ic they HJir 1 in im iv?ty fottrr ihith IIushc whivh can la? re-u h- rl with tit? 1 *M 
iniKlrn] k udu iind intefrupteni. 

Tllh LH IUiii- fuLLy c\pl-i llii *.'1 nn ]i;ss;c^ |Sj i Ky, 

I in f.L-1 ■ . 1 ■ ■■ ■ ■ \\ \ - .in I-- ri.- ■ hi d . .. 1 wii? X 1.1 \ ■ 1 ». wtth i 

lituh tension Iran:.banner, wliercaK urith .1 1:1 ir< 1 1 * cu 16 inch s^Hi-rk coil ;m.| .1 iiiL’feiLfy 
IrilL’hmjiifr iPidy jo m jy M,X. may I*. J naclit^d riiti-u^h I In- siunc lube, tia^ lit! 

16 
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many people to the belief I hut Sin- intGnnptcrJc^ |ranslofim-i j es L-uuemI la giv? 
vtaorfd^ irs:iii.^LirL-s lIijel □ c lhJ. L:-ii t llii^ 31 mil c||i- CttHC, bttilUSfe with E3 9-park Cftil UlC 
quAHtiiy af X-rapi obtiftued per A/...L 0/cwrrrflf ri grualir f/u#ir lAni ubfaruetl u-ith Jj igA 
.Tn.ir^ji ^lu/.yriparr?: (m 111E cs.l| tin," rharilCli'r (if thi‘ fllKcibiirflC*. 

It lias Id I«. rnnumhLTcri, 1cm, th,ii rf shn-rtue^ of t-s | rcisiirc is uf prime tmpL- 

.iritL’. I Lit? lEllLTE ll]ltt , l' 3 c>h tfilltHllM IIU! 3 r ILTiVP IUkSeJU illU 11 V 1 «. I Tl fc n .1 U'T. b_V (III- irkTy_r 

spark cmls ;md mem i ry mU'rruiiter* which ^Lve j"ood aiefiplives oi (he heart, 
slClflUldb. L'lL-. , nl ndulth hdlll nrjJr -i/MrA Only, P , In 1 he i. ; th jKirC Al J 

second, imd SIh m: rippur-Uin .ire about the iranic price ns the hrg 3 i Il'ei^lihi Iran — 

lui mm, 


FOOJS TUBES. 

(AVv rj/stf pu$£i ifiti-Iqfl.l 

G«m| pnlitv ami wifcil’k' j^ncT rilling jxtwvr wF Hit locus till*!* are <j H 
tmfifviuKt li-i: obtmumg jp£hhji 1 ncyiiiivT*., J'fu- raj> ■■ImuhE li& «>f suck a finality 

[lt:il tlu'-y 11 ml l)i• sLh|)|Il>lI I v. Hu- rihjn l ..| which «v wish rn riv sbmtriw 
r, n tIn.- ni’Kitivt. but iJiat they ran |.Jcnetrate vet !linni^U tile mmt> landing 
tissue uf smaller atom it: ivciglit. If the peiurtrsNiutf power is too small, the 
X rays ate atiKurkeil ami Kto]i[irr| hi:fore they rcuctl rhi 1 plate, nrn1 I In- negative 
will slltjw rjlear ,l;I;h-.:- |HtU ln l s. 11 il is too p rat, tile X ray:-, will | rnutrali- uni 
only tile Solt ]u.rts F hul bn-iiis, v't 1 ". r as ivul], sill] the refill will Ins a fuggy 
motive, Ultimo! toil Ernsts and I me details. 

Tilt" ptilutnltinK power can he iiipmubml by means ot ndiumekT^ Nos. 
2 ?3,i !'*■ Oft jrage lipl it is L^ptuenrd how lobes cun lie liiflde harrier or softer. 

Is i- rcommkitl In have several lubes hi usu to suit I he Various parEi of 
tlu 1 hsnJy : one stuff nuie hu lurnds, arm*, ere.* twn rntdioiti 1 1-r rhcsi, kidneys, 
kiUr. utc., nihrl one luml uih 1 for |aelyia i'uul fur cxnmii'iLitiuii on the sci'etrfl. Ef 
nil (^Nivs aru anemptwl With MS tube mnly, cillier I III: []urilhy (i-f many 
negativcuL s'. lJ] In.- porn ., ur ik- the 1 viittmiu Ikls to be altered [prutly frer)umtly 
to adapt the tub t tin chin ipr lliirk imrts, aiul ihi- uiunrts wa^tv o.f Ehr lifetime 
pil the tithes arid hi^ ef Hie lirneal iiw (lperalur 

Foclis tuber* can be applied either uiitli ll vi-r> p fine riliarp Iu-lu^. or with 

the.. .terttMy bharp ojn", or with a bluiii tmm. In the lnwr ense 

tlu- tubes -tr-c b>r ttiernjN-Litic |un|N*o* only, ainl aru nsclfrs? hs-r mJildng 
negatives. Owing ii? the fact that the cathode imv* >ln noi eii-nvcfige on n 
jMiinE, Imi .ire dirdrilmCeil uver n circle m-arly -it nnlinwtar diisinutar, flu- 
heat vs- clistribiKed more eeonly .tml doijs imr pv-n li Midi a ImljIl dl'^reci «stnl 
tlbL-^- tuln-H b^\ p c a roiisiderntiSy lungi. i L hey ari irlnrk^l mill ;l T. 

Tlie tntw?* with n mmtcr-Ltely s1 1 ;kr|* 1 ih;m> me most fn cpii-rbtly ll^L ;■ ii■ I 
nn- the Purina] tyjw «■: tubes t.< whioh ivc h:iw JiillierTo In'^'ii isteL^tomcsl. 
The Eocna Ims a dLiicneter ol i in r J. in.rn^ nn-rl ^LLflideiLlly sliarji tlffniUSoll 

lor tEiu yireitt tnajufity' '■! These tubes c\m sillbic] yci t-ii'i'fi^ current 

V'ish-HLt inellin^ of 11 ll: inEic.it I hh lr. 

UrCtntLy, tulbe> wstli .l focus as simill .is a ueeiltt: 8 - [miiiU InlVt been 
intredocdL Thpy give the shnirjic^t dehuilimi olitniiudili-. ntul in -lpUH cafe^ 





p 
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I ■ Kl' ills!, I [111.- Ii.-I (hiding di-scasc$ id I >Lhlli :r-. making negatives nl (.111- tli'.ill 
they are 1 letter tli.Lii (Jih- nofmtl |uUs. These ^harp focus tubes art; 
iiuuktil ivitki a point in tin- ci^ltri: of a ring, The heal amt strain are greater 
hi thc-sc tidies tfun in tile utJiers : cumuiEs uf tu tu 15 cni I trn m | -iiti is-rlJ null 
I In- I 'l.i.Liu 11111 uf tin- iLtiliciithoiti: in a slum limr. amL ilicv (lit not tlicreltifc I;i-.l 
ijuiti: ns tinijs [ (Ins is tint reason why it is not mi visa Ml* in usu thou Enr all 
The pm,-. 1 (»f 11 ii* tubes remain ihi -.une, whether they arc mnilc villi 
n Munt, a normal or n alurji focus, and wo keep all thro; kinds in stock. 11 
hp( iitliun'ht ordered, we supply (hi; tubes with ii normal 

For awry iuIh 1 (Iwre is n " normal " current, with which it will keep cun 
slant. In new tnlws this is I'lUTipsirjil ivdy small, I till a I the lubes tire | hx>jm'p1v 
trc-Ht'd it increases steadily, anil tubes vh-hii-Ji have heroine sc i-^uird tn ;t 
n 11 ml a 1 oJ ax] Misnres mil staml a much stranger Lairicait tJi:m new lul-i- 
TLlls is more fully explained ran page lytt. If Us* than I In- " nfmiiul " 
current is given, the lubes boco-rite hunter. Ii 1 mute than tfba 1 in mm I current is 
given, tire [nlic'. liet'cmie soften Fur a very slinrl lime, fraction* uf :l -annul, 
tlie nurnlLil current c-m, Imwevei. lie exceeded even fifty :11m- wit In ml tear 
uf ihiniitgc. provided t«ln> with heavy nntkarhodre am being used. 

llilliaiu[^retiit'ti-ts No, -2721. are llte must comeniem a ml reliable help 
10 find a Lit sell, tiler .1 Milw Inis its normal current, nr loci much or too little 
Kmiso current slmncns tlte lifetime of the tubs* ik-lcfiorates liic quality 
nf the iicgaiiw, flrul should l>e carefully excluded ; see pages kj.i Tr^, 

Tubes nlioukl he placed fully 3 lert away from cither |Hjlr uf l In- -.park 
coil, The glass dionld Ih> dll' and Iren from dnst. 

Tithes which have been used 11 1 ready lur many C.\| 'msim- Lire uni worth 
repairing. because after re-cxhaustiim they become liard Ion rapidly. The 
UWlal part* uf some uf lln; tulw- are nf Soltn- value, and will lie credited wtien 
a new tube is taken instead. 

For the length oi exposure required fur making negatives. nr fur thediHHige 
£iir I liera pent if (Hi I 1 puses, see JKIges r£j£| aild 

U nui nllimvisE nndcrwl, tuln-s will be delivered which have an et|uivalent 
simtls gap of ,jJ to in. Alt tiff tested curc/ulty bv us ln-forc they are 
delivered, find the «f|uivaletn spark gap and the iimetrafinrt in VVchiicft intil- 
are written lat a laliel attarhe.l In the ncek uf tlte toll' 

Focus (ulus an’ gradually worn out by use, hut thins- which are ]iri>|x-rl> 
(rc-iled wilt Iasi (uf hundreds of i-x| nsun-s, wln-Lv.i- with > nri-lcssjn—or tlimugll 
warn id skill and knowledge, rci-n tin- lie^t tnbu may tw: damnuisl or dcimyi d 
during llu- hrst eXpnsUIt', 

t'liis is till* reu-sju why X-i-iy Ulla s leave Ln be excludist (nun U,i<: mie 
jTiir’.- eiiaranliv given with onr .ipyaraui:-. We m'Eu.i Luln->. ihlli llie penc¬ 
il Lit mg power 'ksind by our customers, wc test and pnek the apparatus i(ii»l 
rar' InUy. itml tnsttr- them against breakage,—but utter thi-'Hir n-sjmnstlfllity 
i% at mi end. 

The tuh(is .\oa, Jj’o to an- imividd cither with (lie automatic 
regulalinn ti- lower ill-- penctraiing p>wer, ur, il desired, with the i>sim> 
regulation, or they caili lie fit Eli I to order with the tinuer vali-e. 
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Muru particulars akuut tin- n^itlalimi nr rcgufiuratiun of rlie: vacuum will 
he ini i rul tin papin iijt ti->2. 

The tithe* Nm. 2530 to 2332 lift suitable only fur weak currents nut 
cxcculihj; tilioirL l’j) Jtlilliantp^iVs. Tubas Nos, 2^40 tu 125(11. etc., are 
suitable tor tin* current* must iicqiwutly used, i,e. F liunr ■» inilluimiwr^, 
hut fur eftjwsturc* of ■sliurt dttratli.ni much utronflar mirmits may l» mxl, 
Xos. J>|.V arul Xus. to Lift 1 snEtahle mr >tLuiipvr currents; 

ami Mi is. j.^4 \. 35+5, and ^Sj arc made specially for tin* heavy eurn-nts 
lu-t'tl ini' inslartlaiu&Qiig and tdcc^xHutw. 


X-RAY TUBES. 



25.:i)if. I ham. 
4I in. 

£13 0 

\<i _'.t jcj^i. I>I;L||L. 

5l 

KL 12 G 

Xu. 25.tr*. I Ham, 
(>1 in. 
tt 2 Q 


Xe. jjjhIi 

The aniiciithodi*. of these tubes consist of a thick dhe of copper covered 

wilh u ski nt Ilf |)lsitimiisi, 



Xo. j>i-, Hill 1 Of.™ ^n^rntiaii, 

Tubes with heavy an tic nth odea. mviwl with ,.1 |>].iiimmi mil, and 
mounted im a metal cylinder which is endwed in a Klass tuba tu reduce the 
secondary rays. 

Tim prii i'S ijiL'iCvil iiwfmit' I In: advance in cost of pilntirLtim, 





7 i and 75. .V«c Sfr > rt , Limdofi , If. 


=Ha 


If thr iirtiiciidimlt' iff Chi- imIils Xi*. 254 .J m 2545 -md **>/" 

vim lie fin cl I vriUi ,1 pl.iiiniim ili.m: half a millimeter thick- TIh- 
j«kM»i,i ,r,.i ilik U | h.it rv.m euilrttls isnniil |X'rftir:it«- tin- |>1 :l 1 mum. 

Tli' iiddlfimUll fnit ii 2 d . hut when I lie Inllffi llllVi. Wu IL^hI up. 

-ultil pfciUiultti tnrgi’K i.-iei Ijc Um'iI ;i|fiuii Tm lh:W min'- or rhr Jltl ullnWnJlri- 

hi- iii.ntr for tin- mill jil.LlLmint 



No iijj, with Aiiifnt.iln 


Xu P 


1 

till a- r p ■ 

44 

Z 54 T 

m 5-3 

in. *. 

■4 

* 54 *- 

» H 

ill. . 

a j 

a .54 j. 

j 1 H 

til, h , 

aa 


►h s 

in, Mh uni -1 hi . 

Ip 


.. to 

in. 


- a 


£2 4 0 

2 6 0 

3 0 0 

a 10 0 

4 4 0 
4 13 0 


The Ul I US Nip. 3544 41 ml 2545 iTl' ^Ktiilltv exhailMnl fn 'itiilliE Hu- Si rill IV 
nirn-ins li-cl fur insfantnm-misarkl h -far Mourns. TliU ap]ilu*t also to tin- 
Mlimmulli [ml ht No. 3555, ntrUtiiMU'il Ih-IoN'. 


It 



No. ijii. 

Similar lubes, ol anotho-r make, shown la Fig. 2551 : 

No, 2551 . pi.im. 5 j] in. ,, .. . .. £2 12 6 

„ 2552 . .h Oh in, .. .♦ , . 2 17 0 
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A* -fJM. 

No, 2j^j. Diam. K iti., Fifj. ij5j .. £3 7 6 

.. 2j;5g, ,, Win,. " Mamimith" .. ., .. 4 5 0 

,, 2537 . Bauer Tube, with aigtoonltNl witkallioth', ;if» 1 with 

i lnhliiu^ i isil ti» ri'ilin<-ii ^ i-i- t iiiTH r nl, 4i:irn, s in. 4 5 0 



S%>. J559. 
. W- 
23^x4. 


Nu 3 i». 

Knu-r "" E>i'll.i " Th3k", piij, >33 <j 4 1 Linn 1 . S in. 
Similar tuln-, with Hliiht .lit n'l^utaliim, Fij*, 12561 
Air primp, tn wmrlf tin- air n^'iilitrrf at a 4 i>ut 
ilislanijc >h . + 1 

Air pi 111 i|i, hi wink Hu-air rentalur ill a tniflf; ■N^tailCc, 
while t]n: titln . 1 is Winking .. .. 


4 5 0 

5 5 0 

0 a o 
0 12 6 
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7 i and “ 5 . -V 17 . Cavendish Street. Lott dint , 


"■17 



Xu. iyn. 


Tube-S wlctl rib cooling, lllinli 1 >i*'-.:i;Llly fin* I'Ni'Usnrcs >n I'.ainjnnlitihH •>I 
king ilsratiun (tor llicmjirulic |Hir|XJM.-*, nr ffir exam illation mi I he IliKiresront 



Nu. 

SlTl I'llIk'l-ll Aitft | -l >-1 1 Hlljl-^l l)M’ [if S-tr^nfi n.Lm-uls, | In' LlltLIlKLtC [L'l]l|'iTJlljrU 

L'iinrbuC tJiciwI Ji hi ( Lllti^rulc, TlitulK-h offer tin: SalHi' mivftlltitgCS 

w iitcf'ciifllrtl tubes, hut can lie ti»4 in any jxuition. 

Ntn* ajyo. Dbini. K in., Fig, 35711 £6 2 0 
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SCHAU. ASH SOS, 





Nu 2571 




Nti J^ri. 


Jill. _ r -s “S1. 


!Vn 


2371. Dinin, ri in.. Fi^. 2371 (without imigs) .. 

, H 2571s SiniiiU; 

., 257iw Wflli^nwli-il lungs for N'm. 2571, Fiji, 257 iw 
r „ 257 jr kndiJitor inn^ I'nr No. 2571.. Fik, 457it 


£5 17 6 
0 17 6 
0 17 fl 
l 2 6 


WATER-COOLED TUBES. 

In these Lulh.% wifi-t i'«iiiu^ ill ilirevi < onum [ wiili Lhc pE&lintmi Ml iln.' 

LLEitkatfimlc, to lic«|j il tOoL They cun sin mi, tlu-rcfin.niairaliwly iu-nvy 

ciirriins tfpr lo«f; expires without I.miing iivcrtu-ated. They are imiviiLi! 

with ,LUMnnatir nonfat ion or lmii In’ Erttoil with tUt; new Haiior nir n-jjiihlitm. 
Tile-r tiibfti -IhjmIiI never Ik; um'i| wit limit wntiT In-inn in. : there i* risl; o( 
instant hrunkitown t! t hi- is uverloofaRl. 


1 
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Nn, DinJUi t>} in. 

.. J 5 ? 7 - 

» C .»S "» 


7 1 in- ■■ 


.sq. =5t;- 


JC& 5 0 
6 0 0 
8 0 6 


Simili'n l ni.. hut arranged ih n they II lay In 1 also used lielnW I I'Ll: 

couch : - 

Xu. 2571). Uumii. ^ in. .. ., .. ., £6 5 0 

„ j^±ki r ,, 7 1 lei. , h * r n T 2 6 

,. 2582. Tlit “ liapid lr witcriiMlnl lulu: (xiimtar to Fj^ 

£ linm. N i» , suit n hit fur ln-avy tnm-af .. 6 5 0 


TL'BKS Wilh AnlErnlhmJi's at TUNGSTEN, Chabnud. finder, CIA, pit., 
liibsincH yci described Jti thLs Lisi, can fat supplied ai iht itmiuiiclurnii 1 
prices. 



No. ajgfj. Spirit l.iuiip. on hmji uisulntinc obnnik handle, in 
warm the lubes, nr tlie ;iu]1adUini tube while? the 
tubes are working, 1'iR-£599 -■ ED S 6 

Xn, ay/j. Amui^t-menl ni cuntrul tltu miLoiimliir rcguliHiim <4 
X-ray lubes from 11 Oisloita, while tile ttilns arc 
working .. ,. ♦. >, 0 IG G 
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VALVE TUBES, SPARK CAPS, ETC., TO SUPPRESS 


THE REVERSE CURRENT. 


With airrenis <■! weak or nw« 1 orsUe ytrenffth, uji tu ubmit h millinn]amines 
iIilti- N no n-veTf^-^ urrt’Ht with 01 it m-w oculsainl incrcnrY mtuTfuptrrjs ff 
ihN length i* nut U> In- t^fn ilril fur tlh-^Awrf oyi^ure*; mini red !*■ mnlw 
m-Lsativi^,. ^.('hl nrrsn s^muiit-. in sii|kpn--s <]n n-ivrsi- I'unr-nt^ -m- nut 
licce>snry- 

U lii-ii l In 1 IliIk- iire to I-I- m^c-i L :>-r i ^|in>iirt - irf twig !lnr.ir.->3i (fur 11 11 r.:i- 
piHLlir piir| n^ Hl. which N a grnit ^irTiin till tllc-iki, cir with ^trimg I'uirreilts, 
CK'o.'wiilW Up iL hilIiiltPi-|H-rr^, -n if dn [rdylic inEL'iTiij -B.lt> air Id lie lived, ii 
rwcessary lip use s|jark or valvi! tubes tu suppress the n-vr^c ■.'lirfiHLf, 
fur reasons which have been cxphiiiusl hit [ui^es x^j hi> Wills maiiy uM 
lm ii I h vhIvi^v tiavw b? he uwd wish wsik turn air-, already. 

mehdcfalD iimounl ep( jvvtisc * nrrejit ccm t» snpjin^ed rJlacu-tUly by >|wirk 
«;i l : - l-ltt-*- Xti, ► 1 'Jii’y nr * 8 miiLyenkut imd l-lihtc-mm -iL lnn:jmw 1 hey du ft^l 
bcimuc u*vcii up Ubw the X-niy uf valve tuba. They tLre lu lx- MUiched to the 
ttiUfa/dv lermlnul 1 ►£ the tnil, *lp tlui the plate at i hr rrjwTk N rtceir (hr 
(plate EermLnjLiJ of tin- ccmJ, .lmiI line point side of the ^pnrk^ap i-- Efj 1 h- l 1 taiaieizled 
^ iMl liar CntbocU? uf (Sir tub?. Wlmi net wiimd U lni» In . 8 *whc]]|p| nil by 'lcl-wiel^ 
tlic ^hjeeU hunk- >0 that it tgudu-s- the pEitU- Fnc p.mk] mmlem ■ -ml* wilh mercury 
MrtwTOjwen tlnwc Ajmrk ^1^ are i|uite snultidtnl 

With the slrunj' currents ubliiEiu-d with iuuUi]ile ekclralyltL uitemiplcrc fur 
itSfiiiiiilttntTiiM ;m iKi. w\u\% n* hjriiL m tikr %park itmjp, and ibe™. *.!• 

Jr-Hi 1 rectify. In tin-4- ca*tsi Hie yzi\yi- telpes si re better. The outer cylincEer ol the 
vnlve lliLn- |i:l^ tu 1 mt c(infl«l«L with Ihv pok (Uk- plmte el LmtEUili i»| the s^irk 
ixjiI. the in Me i ipnt s with Ml-l- ralhmU iH the X-my in Ik-. Iln. 8 vnlve udnr riwty 

Ex- ttusix'iiiji'rl rU-Vl! eIli 1 e ikiJ. ;■ i'i r 1 the ih i <liim , L i Lh-t^evU it EUVS I In- X-nLy EIeIx. 11 hIjoieBlI 

emU Ik- ]i-vi i lum about mx feet. I lie riinivttlenl *|mrk gap i.rf ih- s mtH^sLunild 

ill i- .«li E J lili l.i. Tl Ivy jLfs. 1 jwnvitlnl itfitll J" 4 - ^ i lUI'.lIli pIi JUJinf-rnkL’tll Lm JuSUT the 
vacuum. 

| E i- . ..hi Min IulW to iT^piH'fl JLILlK ■ Ii --i riti ci-lh I, Ihi- vatvi* luhi -4 e.H'tl 

Lmir.-. .1.111 1 11 ci 111 i “ rjtber lianil tl i -i w;i»M nf ilir Ii retime tiC the \ri\\a uiEm hi km 
MieJn mi eIl-l- t in-int uJJ Mm- ecull-, even while current:- liev tu -m R.-ver^u i Lirrutil ore 
bem^ usctL. The ^ri-H-n 21-1 it ol Hi- valvr t u I - i> uiwtnvenienl tiiu wlarpt ^vmcliicisl 
ImjcLm uu eIl<- sluori’ii ent Mfre^n ari! 1 m- ui^ imuk-. W'l- huve, IhereEn-A 1 LonulnieLiM v\ 
?[fccciri] valve IuIk 8 liijldtr with .l hi friar Iifi^Ii luminn etiitnRv »vvi swiUli -l r "i^ 
jiini-H). Hy ptilliu^ ii Mlh H'L.'tMl tike lulpbi enn lie ^witelked cm ; by pulling a 
■uni. Null !*ilrs 4 irv deSoDniK^ivi I. and I hr* (ul* i- switrlacd uJf. I he ln»'lcli- , f Lius 
L h i.i - i i .v ill hi^h up, -j e II.-. i ili- lube . i eh I ronm-Ltiuiih art out nl i hr: ,-\ 

mj^Ee [Hilo switch mli aatiC Hl-ri inir Ihl* jnirfH- >-a\ ;l* Jliun-i^.tMll U#Ut ikji|h;n - 1 -lh-Jj 
wIuEl- i 3h i■ jiate It mmiiK rcmneolril with iln- wpM 



Ncn 2 fkio a Adhistalile Spark Gap. 

Fig, 2(jui p in- siij^iresi lli^ 
closing CiUTfart EO 17 0 


NVi, j^oli. 
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y\ ami 75 , iVrJT C&VttHiish Stfffi. f.nmftm, IT. 

N'u. 2fkit. V;iivt- TliIh^. Ah- eurTtrtN of Jmsdaum wi(Ji 

wiiiii rn’ciicraiiiiu, iluuii. 0 in. <. ► * £1 



Sr», afioi, A Siniilju* Tulx, iHufnetvr 7J in. . l 

Xo. a&Oj. Vi Hard Valve Tmlxr, Fig, dfni.i I 

21^5, Sir Oliver Lfxlfjo Valve Tolu- 2 



Xp r afiu7_ 

Xi> H 2<hH7. Valve L'oIh - . Fig. 2 inij r with nulomrulc nrjjcJH'FiLtion, 

SUltuHi 1 for Tllv strciNgpvt currents. ilium. S ill. I 

Nil, 211(1711. Similar lut>r oE (Amk him- Ljlii’.s, [«' iit>wrti 11n- 

fTtsyrnwenl %hl .. . ■, .. 3 


“ji 1 

5 0 


9 0 

7 a 

0 U 


14 0 

a o 
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2^2 


SCHAf-I- A SO sox 





Nn. jifi.jH. V ih\- Tub. iJiJdiT, Fi(* jihiS, witti double p&le liitfh 

tm^inri ilaun^t: rtVcr witch. 1 m tiw vislvi 8 

iulil In I li ■ r ji I til hi ne l h 1 r \\ ;ill. nnrl sivitili it im m"u|] 
from hi dulELTMt . * T , 61 15 0 



Xm. JTi. w f 


Nu. JfjCHj. ObrL||nscb|:t- L’ubiA fj in.. Jniiji- Fig. afiuir, cn iniln -itr 

iln*. pii-wj iLn- li ll11 nmonui M rwcrifc t'umul .. 0 |C Q 

X<>, abm. A s-lEisihfcr tirin\ but 9 in. lung, belter n|;lia.lity al lain I 

JilluL with helium . , , r 1 IS 0 

It in bL j»TirJkt uHlVdnieiUe In IllkVC ;Llk iiil rItiiserNp 1 luln in ilkL' rHelllL, n:- at 
revab tiie pfw’FKT iiuri inirii^iy ek| ;iny reverso nimnL. Ak Man l -n "line n 
uiriciit aaa nnt <lirtcin «n only, out! unty iii Elbe two jkhimiiiinm IkijuJ* in I he tube 
HummiEnkii by a |H47|rIc S J lie- kaipjlh vf the huntl h -up irn|n auian 

the LtiieLi-i.Ly oJ the chHfliiir^M Efi lliere 1 ^ a e li ttetic in tin* wrung itireclimi the 
second nlumEnlum Luml iJn>w» Boo. It IhjiIi iiluaaMniiim linmls mIiuw 

ILiliHi - i'Ult r>[ Ike mmie 1 length, Lhr strength uf 11u- 1 : Liming > ktrivnl 1 - ;ih };re.it ih 

111*. 1 srLrttijstll nr afekteafeglly uf I hr Lari _i Iciie:^ eurttmt, 4 Llkrl I, he M A. aatetei* sv\\\ ..:ua1 

ill A'tii. JI 1 c il Inst ration iftiim nIicju? .m c>^:jl|cHi9|» tulje nui|»iiM on el T i i I ml- 

ttOoid. 


L 
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"i and 7^, Xcrv idi&h SintL Landfill * ^ 


2 ^ 


STANDS TO HOLD 
X-RAY TUBES, DIAPHRAGMS 
AND COMPRESSORS, 

No. 2THT. l-fUgO MlLtKt], Fig r 2&1L. 

5 (tret high from llnor p< £S 10 0 

The heavy iron base i* provided with 
castors, as well as with screws to J3K it in a 
certain position, if Haired* 

■ \> "i> Sc. EfeirlLoJ^niw'M lLcMjH?:fc|, 

Kim,;1 1 Iiiliriii-irics an rttinhur^h, Glnift-nw* Ik -1 
fiL-i, i'i= .. Df. Lrwi* Jqm=* p ett-p tfta,) 

Tho SIlIIi;I Xo. 2<ilL l- iliL lrtj UJHHj U*f Ling 

Mrh]iuCLsiim M X-my InIk^. nnd an addition -.i 
yh h _ r l ii I pc in'll I ,i ^ah a ;uaornetor ior tnt.Lfliarnur 
Ihe ULnflitH can C-thIIv br ftarii tin it, ^ -lunvii 
iPi 3 “ m_ ?tn i jt iih concern iirranRoraciat wlms 
lirs L snggt-.ttd hy Dt. I^nri* Jem^J- TL-: cnir 
uri i Liijhs art" hIko p-hown ; the wan i marked 
ami KvieI to tin* irmrrpspoEidLriE ?-:i ttilnak 
the fl-pfl.rk i-ivt. 



Xq>_ _-&U. 


urn ml if ^Inmh Ni- jJni fuivti Iwn supplied. !uaaaii|»sl ulhrrK up. 

naming CYiash. J hihjiiuLl, Mildliifty Minimi I IrajiitaU Xiilsmn.il IlrK|ri|nl (-ir 
Diseases ci i thv Heart, I'njiJnr Hospital for M rich 1 Mb 1 . liioynl Wilted** ■ llnwpiuj fen 
ChuUlr-i u ifcaacl VVcmiisi, St. IlivrHmNnispw s NempiuL Si, jant^' Irifirminx St. 
Infiramiry, St. lAnune; Infirmary, IJnircniily Hc*]«la|. Wi-rimiiutcr 

1 lir^i ratal. 

Ih-iHurd tirinmy ttwpil-ul . t'raydcH] Union Infirmary, CumlM-i I.jlnJ Infirmary,. 
Cnunty lErapitql'; General litiwjHta!* Hri&kol; t ii-i m-i-.iI I [fw|nlii], l-C^nfctss^.Ll■ ■ . 
Ciencm! Hot*] lilnE, Sitmul . tJeniTal ] lw]ntul, Tunhrirtgi" WYIIf : Cl-iiwjlI I i"-pM :'l r 
Wolverhampton; General taSjfminy, Stnffqnl; Tin? IH^; Ttn turn- 

man , l\ic|j|rM 5 aii^ser ; Victoria ] losjadtail; Kingston t'11 h ns InlkrmrirY ; 

North StEiih?ni shire Infirmary; ItaclLllRp Inhim.icy. Oxiiwd ; lloyai laififgfibry, 

IJwr|H.n>a “ liny.'d Bucking I cihlrImit Hmqaitul', AykHilmry ; Itayal Sun IJntfririH 
Hospital, \i.i ri’ii E r- ; HuyuJ LYaited tnfirssmiy, JtMh _ Victor in Cirfltml Jl^pilat, 
I J*c*rth 

rcmlRSy Ayr; 3 -ZclinlJiir^h Uihspic.il fin Wmiitu i Hoy;iI lnfii-mjiry. 

ALpiTiltcn : ItoyisI IoRvffllliy, Mimafric* ; K^yail 3iilinamry, <5la-i|[ow ; He iy: l] 
Ak^iinElrm FlOH^tal, r.iisk-y ; Nmy.il I mu miii-y, Ikfwick ; Chy f iilirLiiiSLr5 , - 

W;i tcrforcl 

J'tl cSl Li.ir I'iirk (Yilta^p 1 l«*|jdtal: ^"ktoiin ( unEml llo&pataL l.Evrihnl. 
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sen ALL and SON r 



ami! fort, on itisicinL with rack 


aiscl pinion in (uljust position 
i A tube, with X-ltiy-fiTDoJ! 

Imi-sc fn in 1 .it ioiniiamiH |>:hnl 

nl tuLwr, jiiii I j c Ii;^ | ■ 3 1 r;i l; 111 ^ o( 

4ilEfr4.nl apcrlnm ■ ■ ■. E8 30 & 

« JL 


Xu. 


(iHLiititiis Tejpnll llii-|Htrit, ilkuisLuv , Thu 1 l^pital, tJuiwilin Kawiir Fuiijub 

LiVkl I ais|h ]’^Lry ! TMifcSlCal ri^]£'-f r Usharf. I rcnirti I"f^|iipilih 

Sii J. Mjfktfnzcr IXmcthon, E. M. NIemIo JloweLt, EL ljewis Jonn>, ( . S Mum- 
H- MiHtink. II UVkluyn. !■!, S. VViirr.il|. Sjr h k:i Ionian e 

N I-:, Al;liiil|^ F ifcnatliaraptciik . J. A, Ecxld, VVnlvefliatfiinii^ V\. rokroiiiu, 
tii-.Liiin-; \, 3 Las, xViicftml . I I i>v tt“4rrii4:*™H; V. j CSmcvrtyer, lltjvt 

A t(. Hnihni. Slieilichl C. J. Itaatntfi. MitrpiLili?, J llik^f v l-jmlinm : F. liemik- 
iiKiEi |lp!mi^ih. JhMh.j|a AikcktiLml: A- li joliii, -'icokt-Ein Immu ■ J. i' 

Newick ; A. M. llitorsmi \Miot , i *. I'■ -rri Tiverton ; T r A. Eb ^ Vanlnur ; 
B.T £ Sliiipr. A.,A.E„L,ik. : ; W, K \\m. CI-fltktL 

J. 11 i«ili-l, Edinburgh. J. L. c+nhnniL a , , II. Mortem. (jlafipovv 

b. Slo.ni. IiIjui^hnw : j. tv SJmjwni. tjuk|nf. J. VV, White, Ctupw; EL F. Price, 
Edinbiifgli, 3Jr. VY. FnrlorH*, E-Uiblm : \V. 3 J L Bcodjt. Swtuufia ; F_ XV. Itank-K 
Newport. 

li St VL S. AuH-tolicr ; J. L-. Kkkl. Ottawa, II. M Gibson, llnri|^ 

IftwiR ; Vi li Tojwjiaxs, MLirhekir i L V^ntr*, Jnhnnm^tmtTg ; E- R AUboil, 

AiK-klaJid, Xew K^ilumi. 


L 
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71 a mi 75 . AW Cavcmiish Sired, London , IN. 


2 



'Hit larinas diapliniKnV’. 
and fllttn described nu 
fulkwin^ juftfres f£i» In' used 
witli llii- stand. 


A [ni]]iiim|KTonfletvF, 
nscillnSCoiX! tuW and 
sj^irk y:L]i Xti, itieg can 
la: iisuL (in the s(£im] t 
an -liinvn in illustration 
afn lift. 


Siii, ^r«ViJia. 

Xu, jtij. Cylinder DiiiphnKiv 2(n^ ,. ,, EO 10 6 

An frii Diaphragm. No. can be used with 
ibis stand, jiriiv - exlm l IS 0 



.VO. J(il.|fi. 


Xiis. 2614-261.^ liiH'e brvJi specially mark 1 l«ir tin 1 convenient Treatment 
no rtNfrivrtn, and lit iiitn the S<;ifrd' Nos, 20172, a nr I 
No, 2 'jI^h Diaphragm willi a ju-tillc Im-htoo, iu i.'S|Mir-t: 

Snlw wand's i-aslille*. al duf antes viirviisy Jmm 
(1 Eo 12 i:i]]. £rinn lilt anliciilInkle . h 61 2 0 

No, Four lead ('las- Funnels, with ay-ertftres nl I. £ 

and 4.I ill-.., lor mutiny ringworm iFiy. JO[ 1 ■/. . 3 5 0 
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SC HALL AND SON „ 


Zfyh 


Slk jm 4 cisiilfl^ h-h cm .nljia^l the Side wind ivistHUn at ^raJ/ - the dii- 
Uiihcj 3 is^'d l.wt'ivrc.'ii anlioithoik .mil ^kin_ Bl Js Drily nectar) 1 Id know (He clhmctrr 
ni' Blit tiii-w’, o.ii>i 3 to mccumro tlar ch^tsiito,- between till? #i\m bulb 1 hr? edge »f the 

Hi ijitirn^rn n^tMiK on Hie skin, The torttici is fei nuii]] y known, or tuti be obfririufll 
by (!^ 01 the I mj Hi IV it It ;i Uhraiil. 'ihe ■ smnnkjonce ip. 

Vi^ Ernies gmitiT Lhuii the duiDQtQL if Lin- tnbolm?, for in^tiinic, a 1 iRijmiifutu >• 
"I .37-6 t-lm., Lis dianuLvf is 13 ifltn Pf jhiicl Hu? tIi*L.isiLo ui ilk- LinliusLiliucIa frojii|thc 
glass u-a|| p* ft ettta 11 tJie dlrinnEi; between ^Iiiks w.ill anil akin is ij lush., "the 
puftflki should bo oj¥pos^<| ai a dl^tnn^a n[ icrj cim. Inn the zmlipatfrodc', nr 4 5 
■ 1111. from tilt glm w.ilL 

TIkj obcuilk- ml, uiffyblj- lit its L-lirS ttK- ]xi*(LEk, is first | iU -i3il-i | linim rill it 
EoiicIm^ Elic %Uikx IsnCh of tira tube : at this ] 10111 E It k, with n lube of ihij HunuMrr 
nii-nticiii^l above, ft l-Liis. frtitu the .aiitjathoil^- Wi: Eutik then til Uic ccEilinuHT 
■h-iIu i.mi!:f;ivi i £| nn iLl- d'Kinitc rod, uni Yvitlnlraw il 1 } elm m bnvi- the naitiLk tic 
Use desirt 1 *! distance Dt mj etm. from Ihe .ill1:i ;H InhLl-. 


X-i. 261 Dr. Adamson's Tripad, wilts 
wihhIui rotte, Ih keep Hit 1 head rtl it 

ftXIHl clkUdko IrrHti Ilk :LntELMtlimlo. 
h-r epilaEinn nf the irWr hmt\ r with 
5 aspcraLirep only, Fiff, ifU4c + Tin: 
tripod fus t I li ■ Diaphragm jfn_| jdO fl 0 



Xw P -^14/. Aluminium Filters,, i, -i, j car 5 mm tfikk, fit 

intci Else Stand No afiia .. B# +i £Q 3 0 

Nn. 2 faL|r, Diaphragm IW dental pitrpdses, with a izylincU-r res 
centra llv i thIjm, thru Hu- central ray slrik^ I he 
|art to be isxpoticd perpciidiculmrly rP 3 1® 0 

A deFcripfifr/i of titr irehuique u/ fr/virii|> Hrrigu orm with X rrtys W/ fi* 
/ojjjji/ ms pdjjrJ 2St2 -22b. 


X-RAY TUBE STAND, 

With Flat Diaphragm, Cylinder Diaphragm, and CtimpresAur, 

The Stand 4|DWti hi iJruslriitiwri |Fi^ r . f?. tj liiifli aitcl is 

lUDLinh'il 4 Ml tiintuTH. Tilt IiiIh - is <inj|)tmlfi[l ill \>tti jVfH Sfif'tciitcnfig Tube 

Holder, wliieh ennhlM the n^ralor id Hn a lulu: in uorrecl iiltnw 

ihe cylinder rliajtlLiti^Lii v.’illiiail Ittsinff any time in centering it, wjthuiii luving 
m ki- L ']> ilie lube ,ilMH fifr ibi^ |air|»e«, ■•uid witlwmt bavjn^ t<i cxpitsi- hi-* 
huiil^. Tiling uf tiirifn-nt |mue(rating leaver can thus hi-, exdwnjji'il cji^ily. 

Itelirtc Hit' tula* is » Hat diaphragm, the a| nine >rf whEdi can be adjusted 
with ixu;k nnd pinion. The stand can either he nsod fr>r |>hntogru|i'incc!(poaures 
with nr wit twill n omnnw-rr, >*r hn- examination itn iJic ftiiurcswiit scKen, or 









y I ami |r-i h -Vfrx 1 ("iTHdijJisJa N/rrrf. /.nitdoH, t[ . 


-M 


for rJLH-n|K'uhc |kiir|- 4 i->4 Tubr jijuI cUiiphnigm r:ij| easily mr^d nr hm'mil, 
•■nJ i .hi ]\n iih'. 'l m iwtir-id. iLnrizufitiil, or any heIkt pjNedtinrL Tin.: I nli-. -i ;.ii 
bo u£cd initially *™LI iiIpovi 1 i it bdaw 11 let ci pli rh ($^ lUkjstntkti mi pap 

A ( r r]jihpIir^L^ni 4.7131 hr sIepi^hI ill ItrinW, lu make '.h i 11 1 

■ insifirL^loii. Till' tvlimlrc di<i]hhriij*iii r;ui Par providi-d with ;j piu?Uin4ilL“ 
ring as cu si i j 11 n - it h;;i m ri■ 1 1:■ r 11 i by iiie^hi^ ui ;■ rublH-r belli iw^. ;ieh 1 £fii§]^ 

tfu 1 skm rif the [ml3i■?it firmly, without rivieih 1*1111 
Nip. afub. Priu-nl Stint* iiH'I in line U*\ llll^l vntlfc N-my-fH m>l 
rubber, tei pn ^uiit ,mv X rnys "i gn'r'Ji liirtil rdach- 
icljj tin 1 rtimn (tfre hr*.\ ljii-Jh fhu 1 1 31h> entire* Jy. 
and j, r Lvt'S. prrffd pfrnifcftm fa ofyrnti&r ami assist¬ 
ants), iUilf-curttcrisl^ Eii1m b hidili r_ flrU 'Uiiphnj(’lli l 
Nik a&J-B* MJ ey I tinier Viz. jj&iG £25 0 0 

lYic.u 4if Pneumatic CuihLoa .. ., - 19 0 

Tin Imx n;ih Ih- sh j rr;n il;mL that it giaci Im? moved ia|■ to j rim. L-nrli with' 
If Mill l3]i l leinn. wiift&Mf disturbing ih* finxitiM ■>/ iAr polirttt, nr iHlcrftrmg 

*itA thr cylinder nwipmwr. [t i> filch siait;iIilw \r*v i h X|MHill£ plaits bi In- 

dimmed w\ih 4l sU'ifwwcrijit Tin- rxErn n*d: ejJ this arniiipo'ain-ut, hu'liuling 
■H'iidv is i£5 %-n 

Tin 1 IH-aplimijm N«. afri-p, inr i h x|*wii3£ S^hrmraud s pastilles mn br 
.UTShiigi'ri ln«r lliU mlu- ^tiijul Imo, 



Nu intuf. Mi., J-f-TW. 

f? 
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Nis^. ihlht* A TilIjLl mil Iil: .ill nrlir'L M■:> thi Msirn!. .j linn 
si]|j|ii>rt r Lor Iltftkmg txpf^iire* .iniT% fi iv *. 

da stum il ill l r itf. ., _ fi& Q 0 
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JI flrhf 75 r .Ynr Cuvcthiizfs Sired, Lontftm, 


*5" 


X(p. aftifei 1 . ShiaiiIiu T;i,b]y F arranged set tJiai zrfmctfcapic 

exjMiMik-fs caii Ik 1 Jiindn (iniggisiled hy Hr. CL'lUllc 
<an>aEi[lt^brnu^h) + , £3 ]0 0 




Xu 311111 Arr;inp«l in itip Tulw Mmr n Cwivh 


Our Tultt Stnrul Xu. _rild Eha-n Ikejii .HLippIktl Aii]<,ii]|"iE i^htr^- Mi. 

Cliflfinjj Cfc»^ 3 lusjiit.’d , XjLtian^l H^|h|ji! jf^uccif-H ; Si limthrpki 

mrw"q t St. CiHKgv'i Hospital: VktQtiA HortpHil toe ( hiUret^ ChdffHi 

l Cjounvy Hos-pitJil: <ScncmJ EicKpilAl, HrLstuI Grant hAm Hersi'Hiil 

Tire ]u1irm=tFY. Hury, Dio Ivilmirery, BurtOfl; MunlcwwmiuLith futd South™L 
Hi^jKitbiU r SmidfjJLiml , Xctlh HlnrtordshLn: Infinnuiy ; K<.iv fc ;LI In-finmary, I Jt'iby 
r^ihy-iC lnfir<l»n , i r.]VLT|i<Hj|. H*J}-;d Infirmary. ln*s|i s i:; Kmllt Shltifn l.'nioii. 
■tirtn-rjil [nfinnruy, t'hi^hi^Trr; 

C Ml. I.i^'.' 1 h i-| hi I .i I Hi. \i i-1 1 i'.v-. If h i I lnEirni.il y. ( ILh^a 1 . I hr Inti tkli,i 1 ', 

WrtKluhiu 

j H i 111.1 k I Itippl'EAl, i ■H5.--I iitl ill" I \w l|uspi(Jkl 1 1 Miill'i 11 el jL’Sli't-y Milk 

I NiHlii1.il. tkTmwtun ; ^Vclliii£Eofi SYw jYalnncI . M , 4 mIie ;iI C ullri^r 

I .iL ihIEL 1 . L'-hiWIt Vj:L’liC-h NIE [hr i 1N>cia l 

f M Hunk I Icuvrll It. 1". WrmJit, 1 tifnikk B slHma^li. 

] J . }. H. Mini SimLli -L..i . I(. IL. ril l . HiiikiU'k3 h ni4l . IL. ].. 1 r.iiiilrii \Vi>*l ll-iirtU 

|hnj 1 ; 11 ill l lkhEi-.< hi . W«jrtliiEij|jh1ii:i -V S|i-,hL ! i . It Kriiijk*. SnlL-Inn y 

I i . l Unling, Truim* !■'. W, Tnyl^r Hliickhura, 

1“. Ninfp<3 Ik S\ llijdit’l limKktidc C, |\ Jr^djin I Umft* K<rfi K . 

S . i Muni’i i. Yipkoliiimii. 
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aCo SC HALL AND SON P 


21117, Beelore’s Standi, 

[■1g,. 2617 inch]Jinn; box, 
io pt-evtnl eIsl 1 escape of 
X raj™ and green Sight 

m 0 0 

Arrangeinflnl dial j/aw- 
WQpic lectures can bt 
token a Kg with tlw cylin¬ 
der diaphragm., extia 

£ a S 0 

I’ntHiiiatic Cushion 

extra 1 12 0 

Hits is the moat complete 
and uni verbal stand exist’ 
jng Ct can Iw used above 
or below I he colic] 1 fo r 
taking photography is pro¬ 
vided with flat, adjustable 

■ iLiipEuagm, ami with a 

cylinder diaphragm, icacL be 
Lift'd for ordinary or for 
* I cieoscopk cn jiosu Ires. (The 
arrangement for tab i n g 
a tereosco[sic jdel ures wi c U 
the fLu diaphragm is in¬ 
cluded in tUc: price ; it slcra^ 
-cnpic pktnns are desired 
jdso H\ith the cylinder ,/j'ij- 
phta^nt r a sfiocsat iXddHaon 
necowiryd 

II ii.ii] hr usud equally wu]| Lot evainLtiailtau m the arisen, or lor thera¬ 
peutic pn;i fJoses, Thi* llIimwirunc sesren can Iks uij.quMidi’d at any lidght-t 
xi'l -1 black curtain ran lie drawn in front of llic tulw_ 

The liilk“ i:- completely 1 «n- hismS m ;l Ivos lim'd with X -nky p rimE rubU-: 
[luJElicr X itlya nor ^I'ccn tight ir.in reach the room, niid ujnffalor and as-islmtil^ 
are itmrQnghly protected i so lbat they require neither ft|jSWi^ nor speeiarli'S. 

' hying ro perfect mL'chani-,i1 cons true lion, tlic friction U small iil mt model 
of ihb klatuh 1 ]i4fc e ELili Ui\K box can be moved up m -knvri or ridowiiy- with 
the greatest ease with one hand only. 

sinpphei] us Hr WafraJR, Mi 1 < >Ei Lis ill, I *r I mn-mii 1 Hriicr, London - 
Hr. 11 iiTri’v Sydney Stanley J Io*] vital. Uverpool . ^rimi-diy J tnn-jiai. 1 1 . ticncml 
1 tvi--yti.il, l<;ni]^:Lte Infirmary, W-uriuglkm t "prank Hid Leal tt-llcgi 1 Hnmlrcn ; 
linyviL YlcxiuMlm Hnapital for riiiDdrcn, Sydney. oCh-_ tci% 


1 
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71 iMP-if" 75, .Vim Cwtemtish Sired, Londw J, W* sGi 


ORTHOSCOPE. 



I’liSa L J niwip.ftl Tubf Stum land 1 \mult |)ln^ tk jcttkEH U* k 1 u-NiUHmvU 
ml .1 lnmxriiital nr vertical jiMsiiLiiri-^indin^ or i-ttlu-r mi ^ Ilijur^cHt 

<iwn nr by 1 unking i-sjHWiinss oil jihuiti^pliiir 

Tin- i.yJimiff ihv ink- \- njiaqm- in X ray*, nmt is- pri-viilh'd 

mth m tt^i-inpilar -nail wills .Hi irk diaplam^m . the iipgrturt erf 1 hw 
1 1 i-ic 1 -K^.i[■ms out In .iiIj llst 1 ■!3 Ijy llir 4 ^]i mr winlv -. 1 ;131 -LL■ ]-^ in {runt uf lim 
ItiLUcTlt. They 4’iin In* Khi'flwl sl> i licit thu r-L •. - ■ -filic) in a lv cPihui^Ij thu 

|mtk-ub Tim: cylinder is knl tm n fnmc {Jiniidctl with kill lMirmp* 
nmninjs OH friik Tin- | ■■ i-.Ltinn uf 1 1 11 - i 11 hr i:,.m lie nrf jilted uiasily, tfn tlut tin: 
iraitml mis jins?, alms-tr^li the |kira* m: wt*}\ m eKirmiu:. Tnbi> ti nd sm'tfji .in- 
f-nsmMt^i s-' thftt tUry HIhVe tuErthisr* :md when an tis] mislHTO iiSS ^ 1 *-1 111 1 1 i^r:i*pKir: 
| i|rj.|i: 1 1 '1 Tui l-r m^k. Tin' tulw linliler tilii bt ftsetl by 11ll Illlts-C ^ It'ViT. tthi- 
■.cwu is i'l 1 jit * - ■ ■■ L. .kilt] ik ni --i"il r wtiU 11 iu plate ']ip|wcl tn in*N b ml. Tim iilIju 
^'-L3i ]mi imiwsL [ii the right 1 ir left r; ttrlflin ilitfimnid uNniPi ni^tivei fur tUu 


>lLTi“l ^LlflpC- If -Ii si Lit - 

tin 1 |. if ■ 11 c's Hi k 
Nik. z£ 6 j) ih iked ill 

hmi| -ii i-sjHtsim-s nf Hit 1 
1 '-i 51 In 1 inude in in pi ■ I 
1 MMKHlil. 

With tk ;nli lit inn 

tlmvriiig 1 hi:lcl 1 . and 

-L| i[ i.lTllhjS H1 Tl I 111 ! I I-I l ] 

£■ I 4131 E 111 LL Bill' ullllickL'-. 
hIuiiulc Ij. irlc.. i B \i\. in 


.11 lit- CftFWttEfc IfelliPHVIEIt: 
flimij^i^l mildly (see 
llii- st&ml, iwjj ^iin cK- 

Hti!mndL h bnwel*, etc,, 
nvi.'ii wi till 11 

■ ht ;i m Mil It £ert:i , n l 

pneumatic iHsucti, tht 
jis nn ^ilinila.ij^iipla, 
nmL ]hi^i iIhei m1 \wnrt, 
minimi hi7j-. 


Nil -Mill 1 

N" JD4U, Drlkiiicopo, 161(1 und ittimi (72 A 0 


(C) Jeff Behary 2019 


273 
































l 

(C) Jeff Behary 2019 


2 f»2 


SC HALL AND SON. 


Hie lullowin.^ nfL’t^sipnib’ rjin in’ atlnted ; 

N'ii. SiTri-ll 12 IEi. I>V Hi in., frith li.vnl [-lass 

jij-ifr. Xu, 2iSu_t. .iml Jim mi* ftiE 



N i. One: JUIH 1 tif 

jielutlcs (ct fix the 
jKLtk-nt in :t certain 

Sn, lbAiiif, I hire :i I »m i n- 
lura iilii-fi lit vary- 
i|L|^ thickness, fur 
tlicrapdiitfc |iMrjiiix^ 


tu a o 


i a o 


o s o 


Nil ±Ht*bT 

Xu, jbjoc, ArruTigemtJul to its* ihi> firthosco-jh- m <irttia- 
lUirLgra^h, to enure llu- Ii-llI] 1 njn«l positloll of 
heart, HUnunch. Ctc f , in auttiLml xi/.e _ T II 0 Cl 

.\s M 3 |t|iJii!Tl 111 Tile UhmLlcofi |hMiEUI«. Wpitmill^ItT HtPtplUhl: Sir ] !m l 1 irl 
S:s!■ *iiinns, LEeuL- e’oIihi d Drate Jirarkimm Mi J imI.iIi Hopth.i) 1 , ftr., elf. 
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7i i nut 75 < Stw itnemitsh Sind, Linden, IT. 


-£'J.3 



Su. 1(1X7. jfiixS B 


Sci. 447 . Ifli Diaphragm fur X iiiy>. Fijr. j;r >£j tl IS O 

Tim 1 1 1; l ] 1 l'j r t i it [ ti nm be HhCiJ islth S-iiuulh Nos. aui’, i 6 i ij amJ itfuJ ?. El I hr 
m.s Jj uplirafiiik ih cliMfin in it] dure lln 1 ndJiisiaWc reeiiinguJur diji|ilkniirfn, llw 
prim ijuCrtbd for tin? SUrri* S'(*» «■ one! 1617 urtll bn Mirfrflw si. 

Xu, 2628, Rom,insular Pi;iphr«p [ 1 %. Jiul" £3 1& 0 

The Mtt: nf tin: reatun^uNir 4 ■ | k?iiii uu; on In- vnritd hy nn-mis ■■! lll>* t "’ 11 
|in I jilting scr»!tt>, Huh dtuphfn^ni th su]jJiMlt| with, .m\ jndnllul in the 
[irin-h nf, Stiunlt Nm. -jfufi mill jhi?. 



N’b^. i^lQ. B , 

N.«., JH ]U, Dt. KienbOvck 's Diaphragm ni l«iil fllas-. with c:J.i ni|■ 

jitlini' fritn Slaw I No. JfUI. Fipi. JlrjO .. .. 14 4 0 
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sat ALL AND SON, 




Vi Ur. Kliphh-i- India-Ft ubfaer Dia¬ 
phragm* with j ■ • ] Ntn^L'.i 11U -11 - 

with ami 0 eEui. wide, 

a. For 1111 .H■- 51 iriN4 chain. . I 0 

. Fur tubes ii| in*,. tliara. 17 0 
1 .. For tube* S ins. diuiu. . 1 13 0 




x*l, 

Com pressor. consislintf 
of afoul canvas hand 
co be stratetad across 
Hie |i[iiiiL , iir 1 with 
dump to li_\ it, Fig r 

£4 IS 0 

pfo. aoj? 

Tliir- iiii ektilk'iiJ tumprvv^r, to be UMiid 
wtHi Stand Xi^. jIhej, for I lie kidneys, to k«^-| ■ 
the lie*id. shmilrWa, knws.trtr,, ,l« ly timing 1 in 
exposure. 


COUCHES* 



Jfo. 

\ji, 2 b=ju r Plain TibEa fc with enver id j-pJy svmA , E4 0 Q 

Nik, Tflblc, with cover, Liiki 1 in addition with a fdt- 

roven'd plate, which ran b_ ratted uC the liciid fynri, 
or 1 "nisi hits relumed entirety if tin: tube i> to be u*i a d 
bdtirW Hie Clinch .. * £7 10 0 






1 
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71 75, New ('avttiffith Street, I^nJon, I! - 



Sv, a&§j&, 

TIib FraaiiP with Uic lube holder Iwlflrw couch, tn [IlL^iJniUOn. ii 

i Iil I ii-:J-: m.L ih thin pilCc. 

N"o. 2 * 153 *. Frame, with in hi- hukkT to lit un*kr the couch, as 
hIiowii in J'^ t 3ij5jt Tiiln- i> enclosed in l-m* 
lirn'il wjili X-ray-proof rubber. Tiara h 
umu^m^aii by which the povinun oj xhv tubu 
can he C^Bviaiicoth 1 adjusted,. -- £8 LS 0 

Tile fr.ujjo c jurying ilia \-Aki femhlar ciel Ih* .jfr.isi^d w iku at as suspended 
iicli^n Mir fcur lc£s of eZec inhlt. iBMtc.u] el rc.-itin^ on Hie; sIwwil lei 

iELkutr.itkm, The prico will bt Mit h;le0c_ 


Xn, 2653c, Cou-ch. Fl£. Complete*. with [rail 11% luln 

Iscilih-r, and lw>-\ in endow Viibu £18 ID 0 



!eij. 

No. 2655 . Folding Couch, Fifr. 2655 , + £9 8 0 

TJlls X-tiiv touch *'rrv 1 ortVeuicnt when iJit' av.iihihh: s|'.to- j l - quail 
It it 34 hi. wide* »in. hi^li, ah-I "*.i in. Icnijr - whuii Jo-Mud up m i- mily .pi in, 
loilB- [1 E* j provide I Hh"illi an ruLjiiairihl* foot rest* ami the purl for Mu lu-ad 
can W. tnised n-r lowered. 
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SCHALL AND SON, 


2 irfi 


Ni.. sGjjij, Dr, Irons-Ld-c- Brute's Couch., Jjtct model, , jyuz .. £22 0 0 

Tliis is iin i‘wi-Ik-iil Couch., Wt m-nk The iurnkl villi 11 il l latest iLiodificHilions 
1^ the ufdsr of Dr, Ironside EtruM 4 

IUii*t rtit i«ns mu I I’rio'H nl die tl.-ienisds, Gilmer, elr,, cimcli^ cnn In- ha4 

on l|i|JitrttLOrt. 






Jin ;rrf, ? . 

No.. Dr. KienbnecK's Upright Frame, to make cxpciMing 

or exiimi nation* wtili tin? |'ittitill stum ling or 
silting. Fig. Jfifij .. .. .. .. £13 6 0 
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;L .rtui 75. .VftP Cavtudi&A London. M'. 


i(p; 


This 5-taiul is very convi'pii[;n ( fur mukinj; exposures «f the Jir.-id. th^mx. 
.mil alxlurncn* The [latwnt ran In- fixed will. aiIjusiairier ]s-1 <<1 r'. - .ihd tlv 
ttiSSel tofc 1 inkling the I'lal 1 .- CluIi Ik adjusted nl thr nrtrctl llriLllll. 
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2 f)N 


sat ALL AXD SOX 



Nri, jlifp?. Arf>usubte Desk 
ior lioMing rtu' ea—rir f-ir 
X-ray i-X|iiMttn\ Pig, jfi'^ 

£9 a o 


_\[K i6tij 




Tin 1 illiislratiwts show a lew r»l t]io many ways in wlik-li this dv-k can 
1 Mi u&e*L Jt i> vury- ennvrmunt for ninny H <nisnHing rmmifi in whkh - 1 pn<oi^ >' 
limited. 


L 
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"i and 75, y,fw Cavendish Street, Londvn, M'- 


aj6t| 

SWITCHBOARDS, 

to control the Current from the Malm 


MOTOR TRANSFORMERS, ENGINES. DYNAMOS. 

•See also f)age 1S5.) 



AecumulaLefs suitable for Sp-iirh Calls '.rill in- found On (ijigc SS, 

SichrofflniE B.mcrks tar Spurk Calls will lw found on jingo ,s . h 

Switch boards arc nude in great variety, tu suit the individual require- 
iriH-nis. On the fnltuwilig pages aft descTflurl and illustrated 11 we tyjjCS ivliidi 
art iiihisI frequently used, hill, of ini tv.rinbittiiiitiits ean be Made within a far 
days, 

’I’Ik- ftrit ^n'itcli beards evef made I nr uliliiriii^ lln- rutTelit finm 
dviMinon for mrdhi] nr Mir-;ic;d puij.i^L's u^re designed and mail- by 
ik m Mir nwhebop in London in 1890. Since lhai time wre Itave 
made owi jogo switchboards, mnong&l this nnmlter are several hundreds 
made for X-ray pHtpuns. 

Wc li.ive thcrcliin the fongcsi and 

by ft* ftrt targa-t experience in Lliis wnrk. 
iitld Litis enables us lu Mip|'lv tint! first 
qiiitlity dlfid'iuNr. 


Xn. 

Xo - jS? 2 . Scries Rheostii. Fig. 2 O 73 . lo control Llic primary current for a 
spark tofl h 

A. 3 1 '■ 1 * l -r.\ JL l'-r 11 n nub HVtfl istWi 

UretfaHlaM*] nimn iiwit*1i 

£3 10 0 £3 IS 0 £(10 0 

So, 2G74, Series ft herein! for spark coiln, on skua or marble,, 
nitli switch, Just, ampircitwler, current reverser, 
and rhtflHni to remind s-pifl of mercury break, 

Fil;. 2^74‘ 

A, Tin 1 a iii min ib li a 1 ..ip i>.o*••it* C a fer p.d? 1 '^ iry* ^ifKj 

£7 IS 0 £10 00 £12 0 0 
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J7" 


SC a A Lt. AND SON, 


IMPROVED SWITCHBOARDS. 

Aliasing die spark coik to bt used in a " .shunt " or " in serins/' nl [lie 
th-ill of the operator [see pise iKy 



Xfl- U7J. Xo, ifijjif, 

.Vo. 2675. Swflohboard, Kig. 2675 £17 0 0 

This Switch bound can lx: used as Series rheostat fur tmtanfanaius or 
lelr tXfi&SttftS, or .IS Shu h-’ rbtdsf.il for UnU f.xpu£Hr/S, ttxn/nimifivn <m 
Hit nerfcn. or for (ktrapftUio fmrfmcs. 




Sir Jaiin :- Mucktiutic ] laviilson wmli- u.i the inlli- si-li1s£ letter iibnul Hit* 
ShmH Rhvoit.it S'o, 3*171 ’ 

Dear Mr. Sciiall, f^arefc 2 • th, 109G* 

I am very pleased with your volt selecLOr, 

I tried it with the new interrupter with 310 st 
excellent results, 

Yours sincerely, 

J. Mnakebaie Davidson. 


b 
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7 f (land 7 „t, Vi-jp Cavendish Str^l, London* N r . ^71 

On an enamelled slate or polished while inside slab are mounted 
vnli and ammeter, drtul)le-po!e ami ginglc'iuie switch, Vitri.il)lM n^ituict' for 
the spark cull, switch and variable tNslunce tur tin- motor ni ihe mercnry 
intempti-r; signal lamp. fuses, and lenniimk 

Thfe jsfo of tiie rheostat are protected l>v plass pfate discs and tin 1 ter- 
Eiuiiibl'' are in-iiihitfil, to prevent n|deasnnt shock* ivy handling tin 1 : swjTi li- 
hoards in jhiik 11 r*-,. Si ? a - : 1(1 in. wide, -\i ill- liieli. 

The Vnrjfcms swilcJibnanli catl also l» u cranKed on tallies or trolley- ui 
inaiiidletl steel, as shown in 2675a. In many cases this is more cun* 
veil rent than the s%vitdili(i;mls fixesl in the walk iH-cnuw the imUcY* ran lie 
moved about awl placed 111 Midi a (witioii that the operator can watch ihe 

til he, tEiil I i ill 1 1 ] oL-rcms-ti T, iuul ]m Lietlt while .. Hmlu the Mejli-hhiuird; whereas 

when the latter in fixed «n the wall, he may have tin turn bis lim.k «c?sjnnally 
Isi Jin- tLihe while lumdling’ rile rheostat, Another r|r. i-lni advantage is that 
then is lie iieeil l<> rng.kr any lm]e* in tht vv.ills to fi\ 1 ]]«• swh'"h Innards. 



S(J. ifl>TS. 

S' 2677. Large Switchboard, provided with : a vunalik 

■Vrrfj Rhi,'j:Jnt r fur iltktaitlancoiis or trie cspoMm-s t .nuJ a * .u table 
S.'Vunt liiico'iiitt, to vary (lie vulhi^ hum Lin 1 main ctudmilly 1 |i in 411 lip 
la als.mt 140 volts, for til™- exposures, examination rm the server, nr 
for them |>eutic pur] fuses ; 
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L. 


± 7 * 


SCHali AXn sox „ 


Aiifomalif D&ubte Pole Smilrh rftui f Ittfk iVt.\rk m which cun be adjust cd so 
that tk primary cnituni in lu’olaai automatically after ;h prtviOLiilv 
arriLftgccl tunc. ulddt t":an lie mh ai any fraction of ;t second, from 

j'ii- t'lir l - ij| ClC(, til C 1 ? 

ifrdd KwW rtrof/lihihtfft 1 : 

Sttp/rfc ij nJ RJWrt, to control the motor ?jf LIll- mercury intirrrupttr, 
signal lamp, txm* ami terminals, 

£27 & 0 

The pi'gft or Hie rheWola -urc pnHUiinJ by mbma cover*. jliuL ilii: e- rmItuLlti 
ftfd insulated with eliotii.ie r to pnn^nt tixipl«iMn.C alien:ks while handling the 
imHti-bbmid in dDtfkflcw. The: switchboard ta siiml.n to i-t JbjrS, Skc-. ±4 in. 


wido B 34 in. 

Ka. 


high* 


JL 


Simitar Swiichtonarir bid provided in -Lcld-Eii^iai with 
I iwiltli to insert richer ;i mercury, or nci elect fu- 
lytk break ; to use Elio jmmks o£ tliu Larkr tuLiiw 
*v] irately, «r cwncCtol parmlld* and with -i conn- 
myt^Enr to insert fimr different degrees uf sdf- 
[Ailueimn nf the primary coil, Fig. tbj S £33 0 0 

This iftvilchbofi.rd can -lImo 1 m l arranged on o tndlty, ^Fiohvii in 

Uur I lLLucj SwiliJilwkinb* have In in supplied. 4unHrt£»t minf lu _ 

Ur, Innvudp Hnia 1 . Hr | <l . 5. Womill Mr Cdklwell. Sir U. Snhtmcnis, l>r. ih\ 
(SuiiderlRtulJ. 

crb-m^li y ||rj^pnMl. Sbrnky 1 U i-,|lit.11, Li ve rpi h H .. raj tnGmry. Chidnsi- 

Ler ; Infimuvy, Warrington, South Shtakh l cm ns ..fy 11 m 1 I Ic^hiLlI 

hum-0 iii . Itflpl rrtnw Alfred |EvaHjiitnl, Sydney St. MiVi-jfiicLS llcHfpU.il 
I .iiiiilh 11 n liuyat ALL-sjuidm I |iw|ui;il <^r i haltin'□ !S ytS 11 -. 1 ■» 

hr. IIaitih, Sydney. I :■ JmJ.ih, llonilmy : Dr U. MureiiLrn, Auckland; 
Li Roland Drake ISro-ckiiLLii 

Nil. ,h i“cj Sujkii.ac Switch board, wit li 
jHttoviiotic double pole .witrh orul 
ctwk wifki which can be adjusted 
>n r h. 11 flu- priniofy onrreiu i* 
broken -mhuLrild'. t i]ly .ifirr j jm i 
v mildly iiETinijyed ti-mi", wlirch co.il 
]k- Mi Jit -my fmCtinri ikI n sertKhtl 
Umn ■ eli’,, up in fti ML'Cimd^ 

Fig. i»;q CIS 15 0 

Tlii* MifelilHifeinl cllii In: comicctnl 
in merits willi otlirr .'Sii^linu ^witeh- 
lumrib 


E-yfrm, llr.v /^r PirttT Ev^d'.j o/ ii JJ 1 / fif rUJ Il ii 

Liffl makr nirnatf nnr nON^irijj/i^p.i in mirr -i j m pi'pWjja hu- i«eW:_ 

;£"■.« p . ■ '/ ii ■‘i Ji pj ' i'j- iJf/iJ Pi iJi JIT- ■ ji i ■ iJT. J 

SVI?^J.V, /*ph. Ifltt, 

'E hr SWltehlnXini IN-I. 2nj--h| Eh □ ilir-i&t. IV*U fillL^I irtLcg □! WL-rk ] lip ,it i vi r 



fc'L-ra. 


L?k. El.iMk].h. 
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71 and 7J, A'rtr Cnvcttatift Strtfi, London t ff. -7,i 


,\V. ibjyr. Foot Switch, <jji cast'i ran 
bii'iu, FSk- 2^, to turn 
ilic (Himaty current on «r 

ufl .♦ 13 s 0 

Nip. mjQir. 


MOTOR TRANSFORMERS, to convert an ALTERNATING 
into a CONTINUOUS CURRENT, 

The JJidnr Tnuislornirnt described lictaw cnn^fct of ullnmnfinK current 
motors wIili’Ii ntc thjiaptnd to rontikhUmi^ curmia dyuaimK -lihI hath .in- li mm.| 
tt il n ^Iti► n.lJ plate uf oust iron. "[’lie dyiliiimjs ttw^l in- gmistnicificl ^fjednlJy 
for X-ray jniqiuM's; llwra is 110 rah -if the ia 3 SEi 1 .Lt i-mi of tliu ilynanio hrmu 
hy iln- *llccinV w.ivin s-i u|i in Hie primary curmit of the spurt cm Is, 
nnd thu dynamo cem \s'wv titmbfo th# itwrmttl tmifiut for tin 8 >lnm lime mj lifted 
fur X-ray e.viraurt* wit limit risk nt any thtnui^e. 

For spiirk coil* with nnreury mtmuptor; It i ?■ sufficient it iln 1 dynamo 
caJH supply mhki «-■ esMhj waits. l£ an rln imlyl ir iiitcmijifcr ■■' 1 1- U- lase* 1 !, 
ilk- tlyainmn shtiii!d he cajiahle of ^ni-iup im kj \v:lIC>. The I lie tar aw Cilia 
nlso Iwj ttsed for Finsert InnijH. lEfULb jniigneh? r fjliinrz iiiiTi uiy lamps, etc, 

I he 1 -it;ii Line of ilir nmiiir tran^lm-mars. i*- e.vtrL’iuqly simply, the lever mi the 
rheostat li;is to br liinvad from kit io right- ITit np-irfc coil cun then t« cltcfi 
1111. jeliI Ihu current from the dynamo lor cod] and interruptrr as contraHod in the 
ilrujI maimer by LLi 1- swilnJslKXird auppHei] tffili dtr coil A nnH-cu^lructfil 
utiiuiE traiwJntnuer. fised mi a tftnttlg bcd-pUiU 1 , makes only a low humming Litiise. 
but a hollflrw rwmndlnfi flr*it J should Ejl™ fiycdcM If Iherr rhtmht lw tifitiSonlly 
■■VELMlh'c lji'cylilK 5 Urn, any vibrtitioii or nm:-j. L can he sloppod efficiently by fixing 
liflow the i.isi-nfcm toil* pinto two wooden biHiMh. and pliidng klwwn them a 
piL'n 1 uI felt ! ink'll In p inch Hurt, The I nan dormer rpin hr fixrtl in I lit X-ray 
or mother ic^ima. or in .1 tiiLRemenE. Thrre as m it Jam- breakable 01 r^jw iririK 
renewal, »nd Althnugh many Are m daily n^\ m.hiIc nf Lliem for twelve ymirs. 
there hiivt? fe^ia mo re|Hiirs iLmcfwary up to aimv, -liilL iili cum^laiiLbi have Ikm'ii 
madr, In- 1 1 1- .1 prr^ii ji 1 clii ir trlEjil^hty -md Hiiiiplinly pii working 

J |iie { <ofvr ■ fii-wfH Mfmwy Vapour Lamp* mi^lu jiI^i Im iiRr-d Un cmavtriiriji 
silcrrti.Lljn^ KniEi tijniihuciU^ ruciniil^. AMlicingh lhey notify well ^ she mcitcir 
11:1hiraiiLT-;. Vit- di^ n« <s H OPKiiLeT them to fcw .i^ ^nod m the LftiiK nin on At-uounl 
the wear and m-ti md tKe ffQfpfc rwtwo cal ihr lamps contfiktracd in 

e-vIi.i Listed tnbe^, I hen.- is id^'uaDsBy fpe?is rislt in Imnsir us ijuack tilling nf ,l 

lmx viand s aln’ men:rtr\ m snmtfi tlie bimp. When ims t- h^ildy lnsitsillecl. tin- bmjm 
... -i.Ldunlly They h:i^i' usually si burly lunp lifeliiUf, up E-i■ c.dou houis 

Ihi! ;> fli,r 1 lii-- Elhrr liihVr In I>l ruJlInCLil n ei i\v hilhL|i (. s 1 - h. .mrfc Lhi'iv m ei^;ihi 
1I1- risk i ib traiwit 

I IImi| 4 l 1 iku iwijj;LfclJil L 1 IH 1 rii j' i| ijwithout JI hjMfL- J-I.cpip; LS Jt lilUt! le.^t llami | [11 

ccisi l>L .1 hi 4 je 1 ^>r iTnaittf-nrmcrj Ihp murtnry vnjHHir Ulibe] rs- lire ^un- m Ik" irnn - i- expcri 
she in the tnnfi mil saj?d the v are in is* ■ way to retail . 1 n• I wiark Lhau l hc mcmn 

l r.i hsf< irmiT-* . 

Ni>, ifiS 1 ^&tor TranBiornier. mnsihlirtp; ^ 1 f an iilttrnniiia^ 
rnrn'kit fticrtrir .uni ,1 ciantincknis tnrieiii rlyEhuEiici. 

Including ^Itunt rhcofitul feat dynnum m*\ JlarU-r 

fur t Ebc tronsforjTi(T h f^r 40 to 6 u pritxls ., £« 0 0 

IS 
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SCliA U. A NP SOX, 







Thi’ dynamo in of 1 II. I*, eizt, lull it in >o wound [ImI it will pjivc iH 
continuous Ctirfelit of 110 itite luffr ECt it)Hpjrts for short perftnts. Hat HxCMtfng 
He m titutex nl a Jim r. ; rtf ho n I u Hy/ftff (*! dtiOfttgf, 


So i 64 j 

Xu. sCjEjj. Motor Transformer, ctmsii^iii^ nf uu alirmating 
current motor ami a ■ otitlTiiions current dynuno. 
mounted «n cast-iron |j|nto. The titter Mipt 'tics it 
currant of about non wntts^ffnr installed, io 
amjtnris.and ico volts), or. fora period not MMv.vtl- 
inji to minutes, -^ou watts, Fig, 36& ., 

I| -1 U _Ji_LL 


liLJ 


So, atjSsfj. Switchboard, provide'I 

with ifoulii- jMiif- switch, Start¬ 
ing resistance, re^ulatmj' resist¬ 
ance, fwws ami term ion Is, Fif-. 

. f 10 0 ft 

So. 2 iiS.|. Similar Motor Trans¬ 
former, hut larger size. contin¬ 
uous Current ilyuma siijijflics 

fwj aini^na ntnl no vdis 

£80 0 0 

No. SwUchbaant, for this 

size transformer r T £11 fl 0 


No ate id 

fiilitiKltei /fi T other ,-iires uj at be seal an iipplicaiion. 
















7[ atui 75. .Vrtr Cavendish SIt£\ U, LondOtl, It'. 


275 


ENGINE WITH DYNAMO, 


I 7 ar producing 1 1 it 
currents tor liijntgesi rays, 
high-frequency currents, 
are lam] ms for (rcjttin^ 
lupus, and for ilLumin- 
aling si nail hospitals, etc. 

No, 2O91. 1II.P. Engine 
with heavy flywheel, 
and dynamo, compete, 
h'ig. .. £GS 0 0 

The dynamo gives 
a current nj al>out yrni 
watts. It can also he 
used fOi supplying Hie 
current for about forty 
1M candle-power jfinifiH. 



lUd. 


No. sfoo;'. Similar Engine and Dynamo, but lar^eir dz*-, ; 11 . 1 1 ., 

complete with lank, lubes* etc, .t 9 fi 0 0 

flic dynamo supplies no volts with 20 to 2^ imipfres. 

listimitifA fat Itirgtt ngincx and dynamo* can be had cm application. 

The tlyiowiK arc sliunt wound, and con therefore be used for charging 
accumulators ; in iIilh care a larger mini her of incandescent lamps can tie used. 

I lie engines make about Woo revolutions |nt m i unto. I’I icy are easily 
started, ami require Little attention for cleaning, etc. 

‘ITic engines cati he used with methyl a to 3 spirit, benzine, or |<trd, They 
require 24 ok, of spirit, or 16 or-s- of benzino, or rS o/>, of jwinol jMjr H,p, in 
otie hour, and are therefore cheap to work (less than zd, per hour). 

The ft Lie is : Total height. 27 inches ; width, 14 inches f length, lO inches ; 
diameter of (lie flywlieels, 16 inches ; weight, complete, j' nvl. 

We hamiiyplicd Hush: engines amOnitst mlwr^ to : Tlic Government ol India, 
lor the Arrra Medical School; Ltu- Crew 11 .tgonCs for die Colonics : for Maseru 
Hospital, DuUtoInndl 1 Major Sunder. 1 ‘flftrim Hospital. Gaya: l'Jr. Ingram. 
TencrifTi;. Dr Top. ilian. Diabckir: Civil bupeinjiry, liasur India; etc., etc. 
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SC HALL AND SON. 



INSTRUMENTS TO 

MEASURE X-RAYS. 

l^Ve- oi$<] pii^S Ii)r;-2U£) 

Tin." illurtrttljrKi a cnn- 

venient com I firm linn of muasimnfc 
LrtstniTuu.il ; 

A Sfmffc Gap, Wrlh stilt, t<i 
rne&wra either 11n- «jiiivnfciii 
Hpnrk lcHj^th f eir else tin' tiumtuT 
i»! iniUiaiupvrt^ which can U 
obtained ilirriiiLjl] an air ^n[■. 

A M Llliani] htliih! t r r far \ rays. 

An i>scil]i4i^n]ic Tulip, anil 

A Spark li.ip, Sif. jIhmi, |o 
supine-- the ii'ViTif current, arc 
arnmj;cc] on ilic calurn’i mi which 
llie r.|iark cnil :nnl in tcrftlpttT arc 
nlaciiil. 

A |Kiir ni rtiniLk’N. intuits carry 
ITk- secondary Hire* lcadirtyf to l lie 
til he safely uyer the 1 ll*;hI nf l In? 
Dimrator. iMill ninniaj; weights 
keep these wires st retchedi. 


TO ILLI AMPEREMETERS OF THE D'ARSGNVAL TYPE, 



to Measure the Current passing through X-Ray Tubes. 

|S*p also /nines aoif 202, 


No. 17 >u. 


SSlU 2JMZ. 
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yl ,pff(/ 75, tVrm CtMtfNtf isA f.Oflrfi&M, If'. 


a ?7 


These instrument*; fa tli |)TQVklwl with ii coHitdlser, are iU j <kl Jurat, an<l cun 
ln‘ useil in any position. HulhIcUt 4 [ in*, 

Nip. 27 ju. MHHampcrenwier, indicating, up tip 5 M.A., i-my 

tenth part of a iiiLI 1 inm|tf ru .. .. ,, £3 3 ti 

Xu, 2721, Similar insirimumi. provided with .1 slnmi, reading 

up to 5 or up to 30 M.A. ,, .. 3 7 0 

Vii. 2J22. SnuiTsir instrument. With £ slinllls, trading up In J, 

jOj nf jw M.Ar, Fig. 271J ,, 3 12 0 

Similar instrument*, 1ml with -i diameter ■ <f r■ I ins. Heading mv way 
only, Tin; advantage of ill is is. that the divisions an: much larger, so that 
small fraction* can Ik measured, ami the indications of the insti lent aio 


plainly vMIiIl- M <t graiter distant?. 

No. 571-1, Luge MI lliam perimeter, fur X rays, indicating up 
to 5, 15 nr 30 M.A. ., 

No, 2 735. Liege WilliampereniBicr fm X rays, indicating up 
to 5, 55 or Jo M,A, .. 

Nn, I,rnry+p MiIhampeicmerer for X mis, indicating up 

iu 5. in or too M.A. 

Nip. 27.50, Small I mul'd, Stands Xus. aMo tu 2fil2, twill l 

terminal* to catty tin* ALA, Meters No*. 2720-2722. 
FEg. 2750 ,. 

Mo. 27,11. Similar hoard, lot 1 III- mi I li:n 11 p 111 L-lvrs of large 

diameter, Nos, 1724-26 

No. 27 12 . Bracket. with terminals. to Suspend M.A. meters 
for X rays. Fig. 27.12 .. 


£4 10 0 
4 10 0 

4 10 0 

0 9 0 
0 13 B 
I 0 0 
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SC HALL AND SOX, 

Farcelain column with terminals, ttr sus^nsl JI.A. 

meters (nr X ra^, Fig, 47^3 ,, fl 2 0 


No. 2733 - IJr, Wi'Iiuh I 1 '■- umali IlaElimiicbr. 

Fifi. a?35 ,. .. .. Ifllfl (t 

(■S'cf fotiffs l-tki 1 ( 1 ( 1 ,.) 

J Iiim m H modification of the It illLll. meter oi F^noir-:. A 
paraJlol silver atrip and a. wedgo-shiprl plctu of aliLmhiMFin (7 
mchi<s Inn:-;, nrrj mounted side by ink, and an to moved by 
means of a rack am! pinion beliiml ft rtarrow atrip of a Huorra- 
r¥Sl iiirt*n. so tliat (be lower half of the seivcn i* covered by 
silver oi uniTorm thick nc^. ifie upper Mali by ai,Li mini tint 
of variable tMdntru, 

Hie luminosity oJ the held covered by the itEi-cr rentam?. 
nmli 13 in, :nsr[ ii u*rd for comparison, like 1 hi: h^lit of n it.iniL.nd 
candle. Tho [mtiirwMily of the part oil l lie flcretm aiv«rcd by 
iha Eiliimmimn change* according to tlw COm Lit toil of 1 he tube 
..n- tlir llitckncii ol the Aluminium. 





Mo. JJ.irj Mil ajjS. 

N«. 37jfi. Dr. Wshnell^ Crypio-Radlomiier, £2 15 0 

Mo. 2 -jS, Dr, Chriihn's Radiometer, Fiff- ■* C 0 

Ur, dlril^Eoi sia-HL-ilL'il "hi. I I III- |. r.Liial- ul X i:Ly* ^Jllkt Ik* 

niRjLisiLf lxL in ivmu uf llw depth <»i ilLstilluL wnti-r, wlihh ^l^irb; ju^l li.itI' Lhu cIlk-s 
which tuw ht£ti jjivpti Sit ilit- miHiKr, Siifc v.iyn .ifp Liuirp nvLtlaly utaorbed \lm\i 
haul heh-\ and tlaenifcre thh Jejith m distil ltd water is murli lew* dir Hip fainser 
til.I EL Enr till? \ult& Mric l L lhi,L , l" J 1 1 L:.l3 JJi-H L .ilL r L | alnUWl lllL* fillip UgjpBE'll y 

loYvnnJ X isl-\m a-, the Itt^h and Uksugh of ih> human Iwnly. 1'iwr depth refcfreil In 

■ihlJV! 1 L .L II t In n 1 llMt 4MSlly I K' LlLi'll ,hS 3 hi 1 >'LJ L 0,1 l]S>LI-- '.'. Jlls']] i> I jL j 111 L?Ih! H I I 

retiring the c/Tt^t n| ihi" rays to cne-haiL 

Lhis rliri t .U , LL rtllrlfOLLK-t^r’ v* L<jmtmttal un llir i lii r 1 i^iilL■( iEi as 1ha| ul 

Wi-hncll. But iiLtfeajd uf ul mKxt strip, we have ,l lend ^nUiiip- so matte Unit it 
Il™Ctmi unr- la.ik flap rjdialkril Uiaciu^h. :ialc| ilftlttld <jS Lilt: ilJunliHJiuin linage [Lurt- ls ;l 
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yi ntut 75 , Nm Cmetodi&h Sfr&f, M', zjq 


I_i1 1 1It - r ihE varyltLR thtfikrtpite™ a! » tubtilumg bavins the Bump upfidty U* ll» rays .is 
dketallcd Water. 

Ttii> I.llLiLl’C is inn veil pitat the grating till tlic paldwn of Ught whfcdfi cacti 
producer mi the Ihion^^nt tterw-n urr c^njil >» inunsiiy. A f^;di“ murk then 
gives ihc rlpplli id h^]iicJi the niyn.'ira 1mEl aWbeil Jor the piM-t3c:iil-nf tnlx'_ 


Xsi. i?4if s Bauer's Qualimeier, Fi.'. ^740 £7 O 0 

Tips instrument is a italic voltmeter* Wlinii 
tlic ind^s rc> -r. sin-, iihnu^ thru the jn-il-l— 

t nil i rig prni'iiT lit tin? rays 1- such Thai tJiry will lw 
nlrsorljed or stopped by >1 sheet ial lead m-2 mill. ttlickr 
Hheii die hide* points !■■ 3, the tnhe yivctr- liartllT 
my* mill Iv^ul 0 5 Hull- thick is reqihiml t-u* stup tJn. 

T*p. 

Tlii- ijualinmt^r rem-mv* runnwfril with tIn- 
<-f Elie tniie iluring lisadvan- 

Inge is lli-it I be ftfttratrjr ban not le test ntty mnrr x* P . 17^1. 

■J t in CerV-j tn, with ;l nulin meter* whether I hr g^jiiltuliji^ jumvj a i (he tidie 
reriuims cniTprt m whether iL has changed. lit- cun ai adisi;inrr!, merely 
l>y hiking at EUl 1 induS nf tlus In^irunmll, whirl hardness the rays hnve. 

lilt* MluWfeng table filiuW* liotv die inirliruMmis of tin- liiijc-r (juatfia^EcI 
Cornier*: wit 1 1 "tiler radiometers 

Sefi ^EpiIiuiii | I^ti]. 

Bauer r a 3 4 5 6 J K ij 

WduwJt .. 15 3 4-5 & 75 9 10 5 W 11”5 

Bennisl ,.1134567 8 r> 



TO 

*5 

to 
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tit'HALL i\D SOX. 


Zf<(J 

Tilt iKUlilks are to hr on a metallic support, al ftitif Hit i^lnnct 

CJiJT-lillJtf 1 keltl't'i'-H lililii-flllliKli/ainL ’Kit: <-<■' Nip. S'i|-|). 



»*■ 37^. 


Xr . ij+%. Dr, Boidler's New Chrome- Radiometer, Standard 

Stale, ill fnifll 1 , with '1 rljfkiviU lints, Fig. 2745 fl \ D 

Xi*. 274ft. 100 l^istillrs for Th, Bortlicf'ft Scale ,, til) 

TJii'i new 1 'limmo-Kadiottlietcr rle|it;n<Ls, a* Sa 1 - Hiriicid'?-, on I In- ilisctilnru- 
M.ijj 11I |iif-ililk-; of liarinm (ilalin.uttTinitlp, hut llit? 'talr shows li1 iliM'-n-nt 
tint-' for ri>ni|Kiriii(Ni, iiisiwul uf (lie silUfJi: (Hie -if SalmnratHl's iiutninurrU. 
fiunlior 1 * pastiJIo have III lw itnuM fi> tif *Mll ol I lie ]hiLlM-Mt. Directions 
for ii-.- will In- Mot wit El them. 

Tlir itastilli— - 1 11111 1 ■ 1 In' f 1 h i>i] (^n -1 with (In* sr alt I>r " Tcirile I) " hy rhi 1 
li-lil n] a match. a rain Lid, a llcnifiiie L:mlp, tlf other artilkifll light til slight 
li utii 1 ir inrawi 

Tile <lrstan« IhjIwmei (lie 31:1st 1 Iks ami ilie i>t,uii ivnll of tliti miIii- sliouM 
nt'-VH-r I'l? lf!« than j .'till, til iirc'Vq-nl tln-ir 1 njinf£ rll^nlnuiHl by the ls-.:iI n( i he- 
lu Inc 

The pastil k - aft imihl LLCcufnlc while Hn-il with Inin— i>( nieilium 
jjeiuitvatirtLf jiftivor. Willi soft 1 iiln— they lend to indicate a smaller dn-e, 
w-itli hard tuhi.s n larger dose titan :n:tiiiiLly j^Voh, 


l 
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jl ttfui 7_> ,Yfu- CiU'Ditiish Slret'i, IT. *81 


Xcs. £748. HolzkneChl^ Hew 
Quttfnlmeler. F i.14. .47-1S. 

iiK-liitlisiti ivirHs-r fur 11 m ■ 

l:je pi rsi^J pflslilks £3 16 0 
For llm iiiri ruiutnl, iHitnim 

jjLjLi i-tyLii nili: (UhLlHt-h .Lfr ;d*U 

ubg 4 , luit tiny nm with 

iicll-x |M.iHeit | k 1 illts vi t tie s,inu- 
mjiteriaJ, iirnuip^! iulckr ii i l , ]]iiIimi'] 

Ei in 1 c^' rLil-bi.:iv. n LUluUt*. inCUmBJll^ 

I'm]U-illy in Ill^'n-Hl y. |iy cLim in^ 
cfcii? exposed |^mli 11> - si ton h this iihn. 

I hi 1 iltsrn]i M otion LiiiE-M il by }. 

Ct£-« tiE ein LrrylliL-i ikl ilnse on In? 
itiMsdi-nL 



Snr, 



Xn. *7 


Dr, KlCJibfiCCk's QuantlmfLir. TJii > :■ tin nmsi -■ -ai-111 ■■ 1 ■ ,lih.] ilu cm.^t 
ftrcHiUiu 13 ii.*Clii’■■ 1 uf MtnahHrLli^ the ipiantUv hi f X my* victim* up [■* imw. 
Full n 1 1 ^-ri31 [i 11-11 nn-iI rlirecthm* fc^r Use \vi]t ]k: sml mi. fip|]lit;;Li3uiL 

Hie LEuitrujiiEnt ban Ih.tii tentfl] at ihm Mty cbswiH^I LatrafsitMry. The rrjiorE 
mink-1 tp ibe kfiatj^ci Society -says ■ 

" Wl- iiiiiit, thcrefurc, esJtLie lia the LMncliiKiurai ihot h 1 has iiwtrumenc Is 

oja-ii N* tilt trmra inKcpaimble tin in Eire eomiKLrison of Einib, n ek it ^rcsil imjwnvp- 
fiitfit on olhern i*L its kmcl, Wt feuivr nq ilotiLit tteU the m-Mle i* turned. :mc| Ms 
ralLo to i^tlnir* iS:il^JMnimil. I Mririiceiii} ia hIK tEwled."* 
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SCJJAU I.VU W.V, 


2S2 


No. 

N’t, 

Ni>. 2752ft, 

\ih. ifj&i. 

Nit. J7|j2f, 

Nit. 27 Sir, 
Nit. 27,520, 


Ur. Iskitbudc'-i Stainhnl Strait*, Fijj, 2752, in 
|Hili^hi‘il wnimit Imik 

E'iflt strip it( linn unit silver piijHY, in Mark 
taiVi'Iniii'.-, ivith In bits nnrl mnnlHr- 

Stiirnl. with fnur lust tnlii— ,. 

‘J'Jircfl attimiiMiim strip 

i >iif ab 1 ciki 1111 tm - 1 1 fi | » r with thrx'ir (iTtrviU tleprccs ■ »[ 
thkknws . ► ►, . , 

J J.trk Lnf\. Eip ih^-i'toji the strips in daylight 

.J hi iv <Li-viiu|H-r A, j li[ lc: tlcvi'tn|KT B, anil 1 hire 
lisirtp; HtliilHm. iri ji|a>s-sEi^i]M:ri. , i[ 1 mirks 


£1 14 0 

0 9 a 

0 9 6 
a 2 6 

0 2 6 
1 16 0 

0 6 9 



Nn r 275n. Slide Rule. h»r timlint; ihi* curmi linn? fur X ray 

tximiurei, Fi;:, 2751) ., ,. .. £0 11 0 

Kxjilana'limi nf liiti- riinvmitint instrument null hr found 
nu jna^c 20+t, 



N>, ;;I»f, 



Sir, iJM. 


Xn. 27&>. Cluck, F»r mtyiHuring tin: durntitm of an r?K|HrS(tnL', 

Fig. *760 .. ■. , * 0 10 0 
















1 


71 and 75, Yen' ('mwiditk Sheet, Lvndan, W t 

IF Wfc wish tu excise I. 1, J, _J, iiliuuteS. tlie I tail A nf llie rkurft. is set 
ii[ tin iksirert liirtc, ami tl.it! duck staxUil when iL eu exposure bcj'itv, It Rive* 
■l signal after I tic prL-vinii-ty set time lias expired. 

Nd, »7tu. Cluck, with switch I* utterntp! I lie Iiriumry 

current utter :t previously Set tirin'. Fij,'. JJrtk2 ., El 2 B 

Tlii> clock hives a sij.'nul mi the tn remind ihe niwator ilut rim s,i 
time is over. .itirl n few sectuids iittcmvtnk it fnt«.*Tru |*ts I In- iniiiunr cum'ni 
nutnnialiciiih', Tiii- is est^'iiilly cunvenicm wlim the V my" :wc uswl for 
therapeutic purposes. 

\ duck [u interrupt the eirrmi imtoLuntieiiny after , i p( tli, cir.. t»I a 
iioriiiid tvill lit* funi]i| nmk'i Srn-i. Jifj mu] 2(179. 


ACCELERATING 


rnalvil with Mvi» 


12 2 
$ 6 
& 5 
B 10 
E 3 10 


FLUORESCENT SCREENS AND 

SCREENS. 

FLUORESCENT' SCREENS, lur lir^i uliscj vatiuil 
thick Ea.yefs of large crystals <»l barium |’kitEiin*cy:inick 
Mu, j#ou. 5X7 in. 

Mu. zkui. 7 X yj in. 

Mu. JSo:. 9i X li in.. Fir. 

Mu. iSttj, t2 x i6i in. 

Mu r tStit, ifi x 20 in. 

Tin- screens are thv Iwsst <|uhlily <it)Uin;ili|i L . 

At IJii■ rum- ivtn-n ilm is Ix-jiifi prinliif ijulj-, LIh? nl platinum «> si- 

tluy-H' tunes a* FHUch on nl gold, ■uni the scram* rtre iIh , h‘Iht*‘ Pith« 
i-s pensive ill yu-st-nl. The priLr of pluLuinm has liuet.ii.iti.il a gLUil ili-.il, .mil if U 

(jiJi-i ilmvii ilfiiilH, til,' pl'iM' H ill In- Ti'llura], 

THE “ ASTRAL ' T FLUORESCENT SCREENS. 

These new- ‘irn rii- £!¥*■ a licht similar iii vnkmr tn that nl the platinum 
fiTTfljs, hut brighter \ the image lu* hunt* (amM. '■n Tluit mnn r ili-uiU liecrvniv 
visible. The Astral Kri't'iwill) tad titter ivrtti? mulci thn iniiuriu n ni lln- X raj'i, 
ji> tlie |i(«tin11tn screens rln. 

9 i !*♦ 

iz in. 

l6 in. 

2<j in, 

Tim price- limit ml Fur tile Astral hitch*. itnittHt kail plates mul 

|irotci;[iiii; ]i;iiuI!l:-. 

PhUes of Lead Glass, lu i nirr iJi- so ul-fm*, n< |in-i■ ■■ i tIn- i>|nT.iim' m^iiusi 
the \ nys futs^in^ through tin- sort n. 

Xu. 5x7 In* 7 x lj i in. 


N<i. 2&15. Astral 7A 

Mu. 2tk.fi, „ 

Mr>. ^tfuy, „ 12 

Mo, »0o8, „ t.Vj 


X 

X 

X 

X 


£3 12 
5 S 
8 13 
14 2 


3,4 


9 t X 12 ill. 

7,6 


12 ;■: tj,l ttt. 

10 /- 
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SCHALL A Mi SON. 


aS-f 



So. iDdi. with kunilK S"o. 1 S 14 . 

\n, ^17, JflolaL H:i]idlEi!i, tm 1 m- KHTfwwi on Thj the fluorescent 
screens. £or the pnititlinn o£ Tin- 11 ill his of the 
u|H!intaf, shown in Fif;. i 8 il 2 , jut puir £0 £ 0 

No. jffiij. Cryploscopc, Fl|f. sBiq. witli Screen XV .iSui 4 U Q 



NU irtm 


Nii. ^jo. Screen Holder, for Cental purpnsL-s, Fijj. z&'n i 


3 G 


* l GRAINLESS 11 INTENSIFYING OR ACCELERATING 
SCREEN FOR X-RAY NEGATIVES. 

An im].hirUiit impiDrumU bn been nude In Acceli :nit tug Screens. A 
new iv |v has iwn mveaU.fl, which enables ns to obtain tin; finest detaik Tree 
(rum Kraut oil 1 he myativc. 

flii’ timftni vN-posott i- reduced to Imti'iwn one-tenth and ntnfriwentimh 
lllit tthich would If Ii' i t's^rv wtlluHit tin; ii^i.- ot such n sens'll.. As the 
tabes kvb In be switched on only nbmit onc-len.il] piul of the lime, they wi!J 
tosl lor tctl times jm many cs (Jo-iurcs, null the expend- for new X-ray tulics 
will In reduced L-> one-tenth of I he amount which tins to Ik when tlicUt 

sercoriH are not he in i; used. 

Murttivcr, it enables tin owners of nufliiun-siEod coifs to tuuki.' successful 
evgUHtua-not EV j {p the most difficult parts of the body in sudt a short time that 
[iiitrents on keep their breath, ami want of chtopneea due to fluj movements 
during respiration is thus avoided. 

The illustration slioww the result obtained with our intflisifyii^ xteem 
Nii'. That p,ia Hjf thn plate which was coeered by the semm 


l 
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71 and 75, JVew CovettdisK Street, London, IT. 

alwnwi a L'ki'hfiauLl picture; tilt' original iiugAin'i' slmWs v‘i.TV line (let nils of I hr 
structure ui tliu Irenes, wliidi, Iwwcvtr, will itruliiiMy get Inst in the repfodut • 
lion auJ printing Thai |inrt of ITie [ilnle which wa» m»i covered ky tilt 
screen was so much imdcr-cx|wstd that no tr-ice »J the Ikums con he ^cn. 
only ike outlines nt the lej; an vbiMc. 



The exptmure was to \LA, secamlh, willin lulu' hhIlecIi lutrl ?i pviiclmting 
|>DWtt of No. 7 un tin lVi.-ltn.fll stilt, iilld tile (lislHlln.' knwti aiilii ullinili' 
anti plate was ifi inches 
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Sf'ffA LL AX it SOX. 


No. 2 S 22 . x S4 in. 

282J. jj K im in. 

No. 2 S 24 . iu x 12 in. 

N't), as 35 . 12 X 15 in. 

Xo. zM if 1 x 20 in. 


Pricks. 

£13 0 

220 

2 IQ 0 
2 IQ 0 

■■ - + ■ ■ *. 6 JO 0 


It is that I lie ulni side nf the photo jil.it*: rttoulil lie in close 

contact wiUi ill** "i-nvii: ill*- Cassettes No, 2855 of mir list are oraircnit'ht h>r 
lids purpose- Sec aim* page ilin, 


11 . ji . 1 / ,jjr irjuii^irffh/ /rsftraMrjJdrf.l 

S-u x|i uh!!.Axi 3 r Aftrr. jprf. t ■ ■ l e . 

I ILEIl \T f \- jhlPul.^ i! Ulltl I H|hJ .iMTrbmEllLIJ Bcn'sci, U lUL' hiiIH iNt ] iC-lLlhHIL 

*>\ * L.Lnc.tt 14inli!.^?n|iil.% k-r iik*. ] con -i t ,l UiJIy vjrpo^'iS m l\»\U \> of tbc «tfe-Eiil 
Ihr iu Li'ir-Jjrv FH til L'jijtlpfuJIj" yuiir', 

X (£» XiikHA W. 


PLATES, CASSETTES, STEREOSCOPES, PROTECTING 
MASKS, AND PHOTOGRAPHIC UTENSILS. 

PHOTOGRAPHIC PLATES FOR X RAYS. 

The prices are ]>er doten. Plates Of S In, x 10 In., or larger, can also be 
hail in Eialf-do/cn hoses. 


No. 2845. 

H 

hi. 

Jt 

84 in. 

l.vmir?c 

8/5 

W.A.M. 

■VV rill cm 

a/8 

tir-ei 

7/8 

No. *847, 

8 

in. 

* 

10 in. 

13 6 

10/” 

13 6 

13/8 

No. z&iS. 

10 

in. 

IS 

12 in. 

20/- 

16 /- 

20/- 

17/6 

No. 2841]. 

12 

in. 

H 

in i n * 

33 /- 

32 /- 

33 /- 

3 d/- 


Platis can be supplied packed already in separate envelopes. This is 
to lie rctioUiillCinU'i.1 *iliIv if Hie platen arc (.0 Ih: llj-o! within the lltst few liar's; 
they deteriorate il stored too long in envelopes. 

Nn. *8gi. Plate Safe, for storing iiiigkikmciI plait's in or nonr tin: 

X-ray mcmi, 21 in. wide. S in. deep, 17 in. Iiicli.. £1 15 0 

Tlii- is a Imi.n ufith lid. unit a hie tor storing photographic [dales of any : : i/C 
up tni i<t ■ in in., and liru-i.l inside w illi thick sheet lead, tn pruliHl ullcitposed 
I states frtiiu 1 1 n- influence *d X rays. 

No, 2853. Light-tight Yellow and Black Envelopes, lor protecting plains 
against daylight during expesure, fi, 1 ; x S| in., 2/-1 S * m ill,, 3.6 ; 
m x 1a in., 6/-3 t.i x 12 in,, 10/- perdnren. 
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fiflrf 7.n- AVw Cm&utisA f.omfou, II \ 


2S7 



Nik 3tljii 


Xo, £^5^ Li^ht-tj^lU CjihhIb. far the rtCcptkm til plate* up to 

in * li in, ,, *+ t- £1 S 0 

No, 2 ^ 6 , Similar CUHtle h far plate* up ta 12 * i“i in-, Fig?- 28511 I 14 0 

These cassettes are strong, light-tight, and ihe Iviclfs arc lined wiih a sluw-t 
oJ lead co delude secondary r-tj.3 from 1 n>]o^". 


Sn. 2 ^ 5 ^ 



Nci 

Film Holto. far di-mul expi^ur-is l -t^m 


J£C 10 0 



No, 3 ^ipo 


So, 2860. Cassette, [nr stereoscopic ssposures, Fig. zBfki, far 

places up to In k 12 in ., .. ■, £1 7 0 

So, 3-66] P Similar Cassette r far pfates up fa 13 « i^in. I IS 0 

These cassette* ?iro lead IbUnJ. aiul w Artl^gcd that n plate can be expomL 
ivitlwln^vai. and a new plate can tre irLE-c-i-ic-rJ instead ruMmt disUtibing tkt f-atirnt 
at ali, IE the (uIjc 31 shitted heiutfxn I he finst :-,»eE *v*ond ckj^-mutts jsrpe page is 1) 
st'.T'.’LKKQpic effects Vi LEL be obtained if the plates are EKnmined iih the aterwajccipfi 
described later cm_ 
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Xn 


>fo h Sliding Cas^tBtfi* mr L'spusufci, hr piahs 

up tii iO h in in M M%.. sSij ». .. £4 7 0 

WhIi ilm rnhttrtta twfi rs ixnun - ah- nuiik on onu plaits “tVr> |i]liEi- ■ •! rm UlI 

cchVlt dtht-j itJ'kI r?f chr ■ ■ i3vsi 1 11 1' tin- Khirf < -i iiu^Lrtnl maU-riuE. I 

hiiil- i x|*T*iiif ■ irur-ls.-ilf ip£ I];jl- pfcutr ■- pi mIilil iL . Llie pliitc Li Hunt -liiIc«.1, [Mill ihirirtjg 
till- -t-uiuac! v<JC|Kjm4nr, Uint Il;l1 1 i\\ chi- f4nii- is prtHri ivrl «)Ud* lui* been i^fNmxt 
rtlfrsily. Eln ;i itflnle mir^ivrin^ ih join two pitlnrxi ifj - inm. muy thus L* 1 
»btnin«l. 



No. 2-Sftn. Turm&l Cas&eHe, tor 3ttnn*r»pu: exp^wtiru*, lor pHiii- * 

up ftp TCi X 12 in. .. £9 12 0 



Xft. JJ, 

Nn. 2 ^ 7 -. FEeSmsUng SifireascopL: L r iu\ 1 ^ 72 . with rurni-r^ h,r 

platcis lip to 10 x 12 in. ,. C 9 fl 0 

1 
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7i iittrf 75. A'i-l.- t^rwut/i&h Sttr gi, Lmtdtm* II 




Nop Desk, with 

inCBTHlra'ClU lilllLI^ 
-i hi ] iniJk tzkm, En 
rttillHilU- IlCf^tiVCfc 
nai^Lirfife up I*- i y 
■ ij m P andcHrir^ 
finr i In -Jiiitll^r mzl - 
id irUu^ Pip, afcSj 

£3 re 0 




Xcu iUfcy. 


Xu, Cabinet, wit ft 

milk jjlass Hi ii-vmiiirH! 
iiL'pn liv-i-K lioll ‘ibuth 1 ^ 
tdlnw iiny mm- irfuir in br 
UH’ii, jIkI any | ;irt nl 11n.' 
HL-#t4itLvt in k» scrmi^l, 
su lUiit imly fcJn" pnri* 
to In- c.Yiiminc4 riTiHB.In 
vi-iluLr, Tlii’ i3i1 1 -r i!-. mils 
can tltih Im- cl i ■icuvcml, 
> wit ill to \ i if M i hi tlir iii- 
can^i itm? lamp* LM-liiinl 
rln* nnIk p].iand rln i- 
vtiLt 11 * i i h n ] i il I1 ic ii i imuai I 
■ ■I Ji^]]E_ 1 '%:, 

£9 12 0 


11 * 
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APPARATUS FOR MAKING PRINTS {OR DlAPOSJTIVES) 
FROM X-RAY NEGATIVES ON A REDUCED SCALE. 

With t\m appuiiilifr pciroil In* I'mi^hurl uiiJim. half .m hum ni tlii ! 

nttiL- 1 Ui wn (Mi iiinf ln’lun; tin ni^tCrii- I us foc-mu dry nr evuu 

wsjjujrl. Till: prints on In- lixr-d, vm^llLiJ and thriftj 

much a 11Eli k*-r tfi.iiL iIik hr il.ifeL.- with X-ray |ibci^, anil slei^i 8 h|i> Heed 
mil In ki'pl wading fi-r lit t tv*ult id ah X-mv estamiflatiim. 

| ; ur IkiriEspiImls Mini for N ray sp/ciAlM'- ir ii ;l ^reat m printing 

material, the hill hr hiliw |M|^r i- i» I- — than Mkiu-fuLtirtlfe &\\ n^mmi 

uf tin- -ii i ;■ 11 it of Ule | n i nl - . I in tulim^ U m:|uirud ; ami it k v*!ll "k 11 11 li 

Hint with a lit lie am! skill, I In- quality of 

i-Litk Ik.- icnpi i^i - 1 I < misiiierablv Lsv im Suction. Tim pactum* a[i(>ear sharer, 

aiuJ ii liar- illu. . ;md lApnsum urn i m umlly , tlu; cmitna^K w\n 

foe mark- i*r-catn. find faint nliAdflws h ,iu hd bmught out Iwitiw 

The apparatus required COta^E^ c <1 

\ cantern. With belli iw* -<l ■suit A fob 'A&v ami length,. carrying n mie din I 
e he ne.i^Li \vc to fou nshiml {or enbrtfed). At the mlwr end ct cassutte, and h:i|f- 
wiv between these a m-tilmcair lea^ *4 ^iu!?b hkULx Tilt of thi> 

leu- ran In- a In-ti-il I<j ufrtam reductions or uu brgeuuHu c s m -iciy desired sc^Le. 

\ - 'trrtc ■</ /i£jW ftp i'/.l- ic^WErr ci-m/v. DaySighl may In- used, 

l.njt varies very jmicli in aetiuH |ju^ui\ and i* not always availiihlfc, Sftprm 12 
inKimlt^'i'iH tulips may be placed. liehmd ji mitk gln>* (sen apj^ratu* X-«. 

or f]-i- LLKh arr launp witli n targi: rondcnscc may foe u^d. Tin 1 
iin anilt , %i"i.:rtt liknigi- Mr dnajHT. bnt give ditiiisrcl Ji^liL and 
kislijig _i Co HI iiuniuib^ may Ilf rtcec^sary- Thk' outlay for an arc lamp with 

-iiiuli.:il.HH! i r i^ ..I 1 . Hitt hetter rr-lllH aro iiliEaiuol. ImcaoM? nil ihe r.Li-s rcaL’hifn.q 

I lie !ioyAth r e mi'i- pttralifl, a >|iar[>iT. rli^amr prturr, nith rnmri.- ronCr^sE-, 

tlinh i -1bh III" ulitriimpd with LhfllF. and rlie nxpcwiin’ ran hd flilEidleiE Er 

fy tni w sccoodsu 

E-'llII ik-t.iib. ithisitmtiiHiji and e>liniah.-- of ;i|I2^liAIii> r .f *,uit S|M.“dal 
11■!1111rennaiE■- will In- ^.:tiI mi nLjii-liaitHirL. 


PROTECTIVE MATERIALS. 


No. 

2&0O. 

Xu. 

2 Sq-2. 

Xo. 

2%4- 

No. 

3896. 

No 



Cloves, X-rny proof, per pair 
Spectacles of X-ray proof g;lx^ 

Head mash nl X-ray prucf ruW«r 

Rubber Apron, ,£4 in. wiid^. jS in. Tong, 1*5*1 qtfility 

I Jitlo, ciitajicr quality 

X-Hay PrQOl Rubber, lloil-h • Ltclfli - (111.. 10 -lt---ir- i in 
wide, 40 in, limf;, befl quaftly 
Dhihi ditln m.ohIiL ipi.iiirv 


£14 0 
0 0 9 

1 15 0 
3 0 0 

2 ]Q 0 

2 I 0 
I 12 9 
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71 nwd 7 jj„ .Veit- Cnwurfisft Street, London, W. 

WALL BRACKETS, lo suspend 6 X-Ray Tubes. 



Sn. JiJJd. 


4 A 


S'Ov ji>Ii. 

No. 3Q2CJ. UTAektE, to suspend & tubes, Jml;. 2920 

X?. 292r. p, ,1 |S lubes iji $cif-CutilCririg 

holder. Piq* 2 (]St 

No. 2940 . Cabinets for Storing Nesalives, far holding up eo moo 
plilti of various ^|ze$ m ■■nsivtEL:t , nEly aoctssi b! r 
JnVFen: . .. from £6 Lt» 

Illustrations ■■■. Lit bo sen; cut applies lion. 

Nn. 7. Set oi Photographic Utensils far plates up fa S • ir* in... 

consisting of 1 Kylomle ami 2 porcelain dishes. 
jo 07.. graduated measure, ruby lamp, and 1 down 
light-tight envefape*.., 

No, 294741. Similar ^el. but lor plates up to 12 ■ i.i in, 


nut 



£1 5 O 

] 0 0 

10 0 0 


I 5 0 
E 15 0 
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ESTIMATES OF COMPLETE OUTFITS OF X-RAV 

APPARATUS. 

In 1J ii- J i pI LiH'SHEn^ nil I he hminl iL^sriiplioii, i I bind rati i ms .ieh) price* 

**i niir lyiH -nl cian 11 «Li1 1 _\-ray in-MilaI hui-i whti Ii we Iielvp Lutnul t«i in- Ehr 
nans! convenient. after hitting; Eire e.v [ h 'riert l'l 1 with un rr five [buu^md 
b-i il: iL lt in>EiiltaEa^li>. 

An incllvicliyil mjiiirciiieMt*. velt_v a um.h! dimt, all Emit inti* nr .uli I i inui*- 
may became nctfr^ary, unti in 4i 11 Audi ra:^-- we aiatil lie ^HlhL h* prepare sja-cEnl 

■ ■itmiatth jMi Application..* 

llir Outfits 11 !■ -I 31 i I HI I-. t in llae L ran Ik 1 r*celi U-otkiaitf ill cinr 

X islV iJiborali-ry at J'l. Nlw i. avendiull Stf.vL .r/rr^- firtirikat in&ttnrtittn rn 

Mefr watf £r girm mat. 

All our Outfit sin* imw w armn^l tltM cuita interrupter*. etc, sire lattisl 
Hin cabinet* nr trolley*. *<i ihal flai- wull^ mv»l nm k i1i>tnr1wl hy fixiiyf fnils 
■ovilchlifiirds. t;U:, fc in them. This a.s a ^avaE rnnveureflcc r-i]i- ijally an 
1 11 ■ -,| lit :h I -. Till af.ipanitu.-N mij3| m.- iiitlc n^ci 1 , mi.I cither the swatrhlHjarEl 
ftr thr Hslfci >Li ■ jh | n ■ ■ 11 ■ l 111 n can hi: mntiiil I'iShily. sifc E but I Ip n|jt:ratur Ins mi 

■ r-u;i--]rica tn luru round while huiadltnpt (lie switches, ilnafc-slab, iil>'.. Mil can 
Unv his attention tn Eh' 1 eiiIh". Tilt 1 njuTaUnr \< mti of Che wuy nj e lau 
wnr-i carrying Ikip^la-t^ii hi currents, and the pdp OH tile dupltls, wlitdi 
jiru eon netted uilli icpu fn 2^\ volt unrent^ nre prolci-led by covets, 
tip prevent vJm. k.- iln'-uyli ai-riih-ntsiHy tnnrlifiig (hem. 

The Inks an 1 ltm ln-i-i! an -Vnty pmof Inures w that piitimits musts ami 
upci'dlor -ire |ln mi Uglily prnh'ctnik and lived mat wear ^ f:n-ct-i i ;lsi-■ 

ai] irons, rtf, 

Tlu- i iist ill j ! ifcCfci]ifL'l»" in^tidlaihm itr | viirlsiin the sift- a, f ^park cull ch^seri. 
^isi Ilii s nmnlier id luluc*-. uml aot-er-nrie* like Cnh j sldlids, 5LA H incMrs it- 
The liji l.;it nuk, No. 2$!^ rand \e_ ^_rJ. have d mahrnal lilvaliiii^r fur mhiiu 
mf the nnirr ilifliriilE insfmhtnHQit& i-s.|;-*«^LLr*!-K, for instance, if iie^ativts mill 
EJmrfi mitliin - r( tb«-sctimiai'U. IHl- liciwcl^, or very resile children Imve E• ► \w 
made and are iherekrL- rn he rcL'cfcniUK-ndef'l tn X-ray s|wmtkt*, und bar 
tin- \ my ilefmrtments k hum Iv-spitids. 

For Hie luv-j* nuijnrily nf cases. a,nd fer alf uxpnsnn - Mm j tberaj^-utic 

jmrjHiAL^ tr.il S“[fc. 2515 IS .SlLi]ll V- llrilVCTtlll l'KIUfcljp|;ll. Full rhEHlb 11 IN 111 1 Elh- 

nunilK-r of Al r A. whi^h can hr jindicLl with this eoi! p ;aml the dumnoTj *4 
wifi In- found i^fc^i- -.l -1 - 


1 Mnjlcdl Blhrii- uml In 1 ^.pu 1 ilL jiLU-n^Icnf In ML liji X t:i\ ir nlfeiur li\cr tr^-Minlbc^] 
A| i|m r..i 11- , will 1 jih] n ;lci ajjply ■■*» uri expert thv defLCifct^c |jLhi i- 

■,rPi|i-.! lltf-,1- .ippnRtiLN li:i',r ijh^n Inn :L -]n i.dfcty -i Uinr uvm. III wlhicti LiAi[irnVc- 
nfci^Lls .Ijjil hr'.v ih^cffV'LTa*^ arf Ir-.qsirtit \v iai.Jilt. il ln Ear LIlis iL\lttU im^ likely Shat Inca] 
fl^rtri. tun*, ui-lruihriTiE MUlfcvrv, 4jr irrH-rt iujiu cun In- ?ii iBiitcJi U^tpulqlr in tju--p 

r% p'-rl' i^Iwi ilfv-iir tln-ifc wliok* time (q fun! who a Iomh ciij.wrieni;e witii 

m l thH kind. 
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7i jfjjif 75, .Viw Cavendish Street, London, N\ 293 



Xu 

S.v Campleie OuiflE. n insisting nf S|«urfc i ■ iI Xu, 2515 

isl'i 23.0). Mercury Interrupter No, 3524 ur 

252*1, Switrlibonnl on Trolley No. 21)75, mid with 
Viirinlifc rheostats for rtnl ami [nr motor of the 
intmuiitfr, rnni^n-iiktiT, switches fa-’W, etc. 
t iitiHH-l. njin. tln'i!]!, ,56 ill. with:, Junl <i<) in, lujjb. 

US shown in illustration. Tin- saili’hlnsinl, wjjjlr 
not in usr, is placed in tin: lower part of rlicmbiort 
tlmcable irutlilcctillgit uilli tin. 1 cabinet is jA yanls 
li ni£. J11 lie Siam! Xn. 2f> 12. svi I h Hut ilia.] d 1 r.ryms. 

Millramptreiiifieir Xu. 2721, wills bracket tn «is- 
l^nrl it mi tube -uuid, 2 Tube?; X«. 2543, 2 m:Ef- 
LdiltTini: tuk‘ tinkler* cubic? and [imuiii liuiii . . £77 10 0 

If Coil Xu. 251ft is d^irod Instead uf No. 2515 (see jmk? 231}, Use ptice 
will k £K Os, 0.]. 
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SCHAt.L AXD SOS. 


m 

N-m- jgy. Complete 0»4Dl. ;i- -i- mrii.tl \\\uk t No, 293 i ; but with 
the fmlliiwinjLC instruments added: Cylinder [>b- 
plsrajrm N-i 2 irt \ : FLucpresrenl: Sm-en N^. aBti-i, 
ijl ■ u Ml. r w||]j jirfti] fjliiTf JTul protecting 

IiAtulks. Art derating Screen No. 2825, 12 x j.s in.. 

^ .LH^-itH 1 - So, j-SV». ]- In. ; Wdioelt kjiiiu- 

meter Xi*. 273O; Slidr Rule Nip. 27159, fe>r wk»- 
lalmju tLu 1 duration of expsretitu : Spink trap No. 
jOocp. uiul (1 Liilstf Si 1. JtrtKp, n h hit fixqd 
■JM I In- Tubt StiuiiL Si 1. —^*] — ; twvj midniopal Tubt* 

Xu. 2542- and 2 f-ct-n trri 11 k F Miht bolder*; bracket 
Slk 2921. In MLfrpetuI Ilk- tiling; ami tinith No, 

20.^1 . + , , ll Q 5 0 0 

IE tin- AjPpufzLlijH N«■ .v Hffit ;ni>l jt)5J an- ivqimvd fur Jin jrtaTFj<nr/i!ttj; circuity 
ill* addition id 3bl lpI 1 ir Transformer No, jMfai 11 ■< ■ nlum.-rtklcd- "I'J 11 - tnmul'iMuu-r 
COflVUrts (lie altmuifielg inSu n amtrimmis current nl |io Vdlti and so aiiipeTes, 
which fe ample if coil and interna pUT am requfrsl im fHagruwtlc jPurjKises, 
if tlic cod \y wunt-rd fm tliurajwntic |HLf|maf^. Transformer SV 2(182 idnMild 

In- Tin: jn'iee^ quororl hr No-, 2951 ami 2951 will ihi-n tar mn'MMil 

by £4C .im] £56 i r^|H'i th , i?ty- 

f 'it* AfrptfFfitm 23J5 »r^r./ 25J7 (fk^crllHfl mi ju^i- 242) ef< J iwy 
LrJJWVqiVw/ /cr iiUmxnlitt g rwjrm/ .W^tiflff. 

Ef no cnrajiu from tin. 1 mum is nvsulablo 12 ho uecuiimlutttr cells of 
50 :Li]iptTt In nr- -rapm-jty. |iH:r £12 IK*., ;m hi-emu ssiI h dynamo X«> jdiutp 
may be iwd. 

Our rillfits Nips. 2951 Icp jjcjjJ leave turn hupjjlicd niilmigsl oHier* to: 

County Ekajn'JiJ J inlaut'il „ l^s l l oiimy Ht^pdd : Cn-ai .UiiJvifii Kf^nbl . 
Grimsby mad I Kernel Hospital, General iCoHpilul. Uumspti?; King Fdward 
.■I 1'cLi mi 1.1 L 111 -pit^J. li nx~ | li.iiii Kington Vurldrla NiMplEal JCLiiomi Jji^I iCLitr, 
Ixnirkni Uuyal S-niti.il Iniinn.irj', ]1ath ; Hoyul Kntinnur^ k Bitsrwack St J-inn>X 
liifirjiimy, l.innlnn; Vietcid-i tVmrjiJ Hn>piral. taMiiml : rn^U^Li l^ajrlt i’oUajjc 
Hospital: Tlie ^V3a;oi^avr - I KjsfpitaJ Shiv Z^iimail, liiiti.slt HOspLtul. CoiiKtjmti^ 
nippk . (S*m Li.kliL-4 IVjjiid I ln-pn.iB. LbuiiLiny Jlihlm^y Mi won 1 in-jm.il. Nuwliur^ 
EKsIhel Eai-KpLrnl Vactarlk Central Hospital, Uycanl Wnimmp llianpibil, 
Shr>lrrU3r| 1 Sm I.liIlL. 

f nc^qwwji-tttl l frtliu^nik: l~ti >^pll n I, PiibEtn. 

\ h I 'n.itn [ il 1 , liclidkbnr^tL , I Pi-. j ( MiLL fcwoTxl N^n'uk: I Hr. F W I '.inn I-, 
Newport- |Pr t ten^n. A^rcpt, I?t I"».i* ^'-irimston . Irr. i* IVrty, I'ivrrttPQ , 
Mt r J-^. Hg^.ircl. Tunlsrldite WVJJ.t: hr T A Rc^r,. VL-ntuoi : lir. J. H \[i. Kiiy, 
Newport, Mr, E. It. \liImiip, Aiutl-yiLE ; Mr. I loaf it, Ilipytin^, N.K, Hi J- t'. 
keilil iTttawii , E-. N. WVsL ciIjll'i it e. MLicithe».U't* L. II. I.l-wim eH lcL 1^1 h worn, South 
Alinrn. 

Xu. 21133, Sl>nrk Cnii Xip. 23 fj -ri- p.i„m“ 2jo) ini trcilly-L oE 

mmnieUixlj steel witli mutdc [date, 22 in. 

wide inad 2 j i in. 4eu]i r pruvkled vnih Mercttjy 
[nterru|ater No. 2 „ 3 - r k ■ ,rLl l ^vilclabiKtrfl 
i-nraaUli- iin isstafs lor s|jark toil iml for mm or of 
rntetrLtptet. iLaripecemeter, fiwltdna, lu^ afid 
Mj^pEil lamp. A lar.i'k- Liiul ^In^i &criL'ii s*parnL l-* 

4ll (Jit- i^iris mcrying u hf^ft-teiision current fr^in 
Elk 1 Oj*:nilMr, hi lid ttfsia nJTiitilff protri-Uon from tile 

X raw £60 0 0 

i 
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7i and 75, New Cavendish Street* London, H" jlj^ 

Xu. z^(| L TffcL! tuhlitiulfl fil ;■ 

M i Uizi i] i [ uVr 11 icter X ». 2? JI. 

( Wll ll iSCOpL- T111 hl“ XVI, ^JLp, 

S|i,irl: riftjj Xu, jbuci tu ‘-iiji- 
pns>i riwi-HC rurrent, ndjust- 
silili 1 ^tralhil >\mk < «-'ip L nnrl 
rkwk Nip, tu micmipl 

the prSiiiiiry narralt EkUtcp- 
lUaLlically n ptuviuuiKlj; 

sr 1 1 nmr, sJinWai in 
jijji!], intHM-rai tin" rohi Lif ilae 
Outfit NVp. aggj to .. £?n o 0 

This* in a very Duiivciifcnt arrange¬ 

ment 1 ■ pr rnii^nhmi' i>r fur 

btispiiah, (ur naakiaj^ an^-ni^us am l fur 
I laersi |>i-ia t i r vx\ shkSUITl^. 

Tin- nddilHiil id Tulse Stand Xu. 
sthli hsi 1 h j tliil mwl a cpllftrfcr rliiL- 
plLFiLycias J TlpIti^ Xu. ,5 

rcnturinju; lube tinkler*- I J luri-rusT^m 
Scr^vai Xu. jN<j j. '(A ] - aiLp with IceuJ 

-Pm-- |i!ni' and h.irnlJ- UVImrlE HadicF- 
nn li'r Xu. ~= 7 ,S^. Slick rule Xu. 

_iair| Hrncki t Xu_ 2<}21 up sii^i^em] eIII! 

Eiilri will ■ ■-t £28 I 0 v. Oil. 

?fi>. ;c*yi. 

Si. ji|iii. Outfit. lor X-r,iy Specials. or large HPipilab, 

t'fliisistinif of t'r,i[ Xu. j^i.s i'vj'i' [Ji.Hc 2 L ;ti. with 
vntiililc soil induction iiiLil with comkrnsw; 

Mrrear>' hiferriiptor No. 45^' I Multiple Etwtnn 
tytic Interrupter No. . Switchboard, with 

the jidCl^orim mentioned under No. J: (17.fi, but 
urriLiif'i'i] 1 >n it Irollcy ; (’ahinel, fur 11 n - RTe|)ti(m 
I hi 1 cnil. 1 J14 fWo in kmjfiHT-, E tu ■ ‘-witchc! fur 
varying ihi* 'i'U Jiiiluci ii 'ii iiiM-rliritt either mtreury 
■ tr eli i trHilylie itilH-mi|itei. ailil the -oeitdi .mrl 
clockwork for nivtJnirarK-otts eftpusure and unto- 
mnlk time release. thnr X-ray Tubes No. 11- 
Valve Tubes Xu. jfluy, nrwl 2 VaJvt lube HiikliTi 
Xu. j'kjS, with liiftli-K n^juii duiiijje-nver switch . 

(1 self-rt-i Lie riiif; Tube |[nlih , r> .\l i 11 hi 1 M] h* r i-im-1 > ’r 
No, J726, liirfie si4(-, suspended on porcelain 
ruliimn . Well nett KadknnnfT Xu. >75(1; Slide* 
liu lu No. 475^ . F] Li Orescent Screen No. 4 tl 42 , 

<ij * 14 m.. with lend yltuft |iliLie iind pnytectinjj 
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nfi sett ALL AN!} SOX, 



S -. i 


haikillr-i ; -V'lvl^ralin- Sit^-il N" jS:^, 2-= ■ 15 
ilk, . Onasolte S"n. , Hraeket Xhi. ^21, £0 
>im|unhL the |i]!jl> . ■> ii 111 * - . r<jiin^inp Win-> fl 50 0 0 

Orko of iJir^ Vnbe. Stiiriirls Xn* ihl*. 1 P-r iblU, nr 2 t H/, 11 inE ii Condi, "<r el^- 
lIm‘ * >rt}LoN i »|]L* N11. Jl6jrk r [umv -i« m Ik- [Ukled fcu mate tlii- iiutltl com^pLoiL 1 . 

We hiLve -i]fj|iliu*l sihHi outfit* oltlnn^t eiIIkta to : 

lu- MikhIi! Ilmen. Sii IMvm! MnUimiNn^ Me'iiL-CdI l>r=!-ka ISi^knkim , 
tli 1 dil well: U II I Ms. Sundn I iimL. E H\ I him*, Sydney . Mr. AliLTrlm^nij, 
\mlM.liilI Ot-m-nil I nlirriLLr v. i Iij^.Jil ■■ Lcr . tndrnLiey, W'ArrhiK 1 nn , Sinslli ShlHrl* 
IHlon ; ftnyul I tines Alfred 1 luplHitl, Shinty ^ii. Mnr^rul'n ILuajulnl, 1 jinn- 
Crttfin h Civil 1 )w|nmiri-, K;iMiir : Thr J Ii i-1 m L.i I. Mimi/ftm * KOVSU AtlTKJUkiEni 
I hixpiuil irjp r'tirhln.Ei. Sydney; <-Fiiernl EIuh|pLIu 1 , SlyMire, IiluLiji ; Jl. M. 
f J'StiHI 11. I liirhin-mn- I rrnl, 

l 
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71 uihf 7^, Vrrr ^frtvV. /.om/uM. IL'. 211 " 



N'n 

Nn. Sparft Coil N,j. 2 flji r Iih' iiistantiiiicotis i^fmsun.-^ 

with oiw ILlmIi (S 4 i- 1 k. 1 12.1- in calum-t, 

wills '| mi-in I mtrmry iiilitrajiliT for single JlinJi 
t’SjwiMHi-'. JMirf with Mercury inlerruiKi-r Nm 2520 
t»ir timt e'S|NisLirt^„ i i xaiiiiii»tlon m tin' -treeii, 
uni lur cK|Ju*iiri;s fin 1 tliiiraiK'iitir ]mriinw»: large 
Swittfibnan'l cm 1 nill 1 y, Anipt'fismetiT, Milieu mu'r< ■ 
muter Nm AfiiK mu Iitbi M. and mlw stand wiilj 
proUrtinp mTO-n, fur -inglp-ilBsii .v* 

’.lumii mi illustration h . *, ElSs A 0 

iA> Mj|i|i]nil tn Wi-slminster ilcsjintal ■'!rn! tri lie. WnmilL] 
tV illi 11 Li" ii|i]HiirHitiiM mind iiuKuriuii any part nl tin 1 liuily, willi llu- 
h'm i IHiiih id tin: Imiiknr rcpmii amt iln- jK-tvis, can Ik- uhliiinird with mir sin^lr 

fIm- li. i.r., ill ;iImiih thu ill pall "I a mk nIHI- ... tlL'^atiVi'* i-jf tfli: |K'lv-i' 

nrkiilm-y nf an adult yan lie nlirniiinl witli ..-jsjmMm's in rj HymiilsirM- 

"M 1 an itc c i k-rcLHiijp -* 'U'l'ii, m in litinul n-2 K'fiiinl- willi ;iH iin i'id'flliiii’ -crratA. 

The iL|vjiiiralus Mini In- used it|Ui>]h fi-t cx.iniiualiiiiis mi Itaon^ rnt 
-iTi. ii- :unl 1 11 r all thtruiK-iLlii; jjurjHiM"-. 

It IS the mast powerful gpparains enisling, and a universal apparatus f&r 
X-ray Specialist and large Hospitals. 
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self ALL A!Vt) sox. 








nd_ 


X-H;l> Apparatus lur Denial Hurjuis-u-s, nr lor treat cii|j Ringworm P t'U- 
i-otlsUtirfcg nf Spark Coil No. mill Mercury hiE&rruptcr No r 25j2f>, switch* 

I h iii i. | wtl]i V4iri iihli ■ fEwiTitnnees fn i r cuil nlul f««*r Hlntur of mtCTTUptH\ :li i i - 
mvU'T, U\h^, 

So, A| -|j.i mln.i mi wall LirsLi"fci- 1 \m -Imwii i cl I : 3j^ ^\/:i j . ElB 1 > 0 

S ii, Ji^i-S. Similar Outfit, hot rml, vi\\ m imuiisH^t mi trolluy, :is 

>1 Limn in Fig. ... ., a , « 0 0 

The f4ilhi%virtj_£ occesyirk-s will oho In 1 ri-i|iiirv(l bn making iic^rntm^ *4 
teeth; 

Tills Si u m| N«-_ jiuj.iviEU ■ liaplira i i»jii Nil jijI^t tnr i i-FiN-rin^ EllIhv -i- Hurt 
!li ' v] it nil mv can bt Hifccti'i I per pern Ltcuhirty lo I In 1 Imitil >n jail "I Hit" 
lii'iV u.i Ur lakjen: i X-ray TuUi.^ No, 1541 . ^ULbzuiiptri-ibicter No. 474 1 _ 
FllJiin^i-unl Screens Nil :^im, 5 J in.., nrtrl Xu. 2Siu, anil Film Hfitilci 
Ko. 3859 ; Ciiblps ajul ernU ■ . >. .« .. ■ £33 6 0 

“11.1 |st - >l n 1 ■] !■■ Ci. S. Mums. 1 I it 1 lisle SIi'i/lM, l.iiHrilotl J . IT. tUlilJH 

I hnlHinilfc. V. I'irtti-rdl 1 Inwennr Street 1 1 r. AcIitut 1 7 In, Wdlu-c k Strict m- . 


[ 
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71 nr lit 75 r A'rtp Sir tit. London, I! 





N"n, 2‘f-f 


Xo, jij;;- Cvmpliie tlUlSL fin treating Women's pleases a-nli 

X ray*; fonsiitinc u{: Njurk i rjj| Xu. -e^3 5 : 

IntvcniptiT Nii. 2524; Kliyllintu: I nti:mip1 l-i Nik, 

^•JS, umS cliangV-niVur -vritrti Ji»r il ; Suite 11- 
I’loarfl uTi tfolli.y No. Jliyjri ; Cabinet ;i> slmvm 
in tllu^irialE>4Ek H^r latfjr irulk'y MllliJai !>■ I' Il;. at$l>j , 

TiiIm: Slant] N'fi. 2(il2. with cylinder diaphnigfll 
iin-rl £l1u i-Biinitiau 111 1 nr?; .UDliamp&remeHir N". 

2711, m-itll bracket. In ^ll^jidlid il rati lulu- -land : 

Otiilluw'tHTc TiiIm: Nik. kj. a in l S|<iilk (dip Xu 
3(hhj . WuJuidt KadiiiioLcf Nw. ijjit. and j Tubes. 

So. jj 7 ii <jt Nt>, 2377 ;, ■raJili"' and etnincetinii' 

ivifrt .* .. ,. HW Q 0 
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[ 


jflO SCHALL AND SON> 

N r n> 2^75, Com pie 1.0 Oulflt fur matins Ringworm .md inPlit-j 

tjisc^i^s 1 i-L tin- skin: rnrtsitfing nf; Spark (nil 

No_ 2512, Interniptcr W -55-24; ^wiirli Hoard 
Nil 2675* »L1ld lftilliiy 1 lit ribbiilrt hr Ih^til lull 
;aem 3 a wifelilapaifrl . ThIm* Sr hihI Nr. 

_:• Ij s with UhipliriiLjm Xo H 11164 l ||r posing 
SilIhjiiolli? i^thlilh--., hi id 26141- ' ,hl " 4 Ia.miI l^lh- 
Ttilw^ N"n. 3614/0 . 1 Bookifet %s“Ti 1 1 SabaEintud 
Fa^tOh^ Millisrm[hi>a i im i !|L'r Nil 2721. Spark 
(iilp Nit. -Ni-ifi, sind O-i‘ilHiiH-^1^ TliIk 1 Na -Stii►, 
hnsp^lldui ini On’ lulu." -hind ; RarUiPbll^tirir No 
- 7 J 5 ■ - T \ih\* No. 25,12 , ciHlm ;tntl i^imvlmiis £67 0 0 

No jihSr. Comjdelr OlKIM for Hospitals* iirriinuiM mi ,l slnaii,!- 
Irtilhi nf £W|k p %vitI h tar^x with tiiblNT tyri>. 

>h tluif it rim Ih* wlinli'il into 1 1 1-«- (Fig 

. iLii.f ^if Sjmirlc Cm! No. 

ptitft J.p). llorctiry EiHn-itil|Uh r Xd t 2j2_| Su-Lu li 
board willi vnriablv rl^nsthts for tbr spark coil 
and for the motor fc| ! (b<- mli'mipliiT, aiiijH'rran'trr, 
swihlits .a 111 9 (iihh-h - _■ T11 In h Nn. 1^41 _■ Srtl- 

i -. lit l-i i 1 Luc ill*.I- llwtdcr* . TlcIh- Slniid Nik it iU 
with J Hal diaphragm* mid will? cy Hinder ilia.- 
phro^n: MilliiLiup^rL-nhL'ti-r N<l 2721, and hra. fcet 
m ->ns| h.'iihI it uab tube >t4i 1 h[. Fluunsaci.'iit Sr fiaii 
Nil jStii. 7 * 14 in., with Icuil ^ki>- and jn'ol. ■ i iiL±< 
handles; AecctirrEi-tiiiK SmaMi No. 3824. 10 < 12 in.; 
rji^itc Nn. 2855 .. uv lim-lr linflinmuler Nil 2745 
Sink- Hull! Xhk 27514; A“tWi-= and cmir^-dun- .. £SQ 0 0 

If draireil H the rlrcmttn □n l*e mi mr-Litgtfl (UaE the phnlury iiitttm cmcmi 

ujicral ■, ;lhi]is. wlide n:-.ML- 6hr uppatiuu* Jmm ordifuiry UidE plu&i m tin- v. .ud- 
Mv iitmiii^ i ■witch, mmnt 4 up Hi 35 may L* 1 used lur mptil 

wtLi-n t 111 - jippciruELM 1- Ln ati njiffiititiji iliL-atrc or .Lti X-ray mom, wlstfru ilh>- 1 .lPU-i 
and luiHn allyw j jj AvnpHi n* I" 1 itmiL 



- 
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71 tWft 7% -Vfl* f S ‘{red, London. II' 



Si 2«i>f 


N" jqSa Similar Apparaius, Inn |nv>vikjpd wj(b Uveli’c 
jll i:»iibii]:ilMr evils til V un|>Oru Inn it cujHirity. tor 
liMT.jiical’. wliL’iv im continuous cutigiU from (lie 
mniti j* nvuilahln ,, . . i&e 0 0 

The ilhirfruliHli frhiov’* iln* ai’|'(Unlii* \*iih tin.' ac'iimulfllnrs ■ Hi llu* bi.sc 

n£ the tm|Icy, 
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yp; srtt all and soy, 

* 




Xti. Portable X~Ray rMwiTAius i >- • m^L^thn^ <■]: ^jmik i'.nl 

Nm. iiH, lnlrmi]>[t'r Nn, u 'itli ■fin all ^tdi- 
IhxihI; "I'utu: M:lii<I with j noliTtrii" lira*-, Milli 
jnifii^MiietiT Nf. ijn . hih- X«i. FJimh- 

f-n'»t NUtt* Nrt, -!«S ■] . i Wlttf Xrt, 3^55: will 

,\i ' . Irr.mnj^ Screen ; fnbiii--. i niimi’ling 

win^ im*i t itcua’H I'lnh 1 ’ ill >, jmnaM* 

Ql$tS i)( «t)j n tBU 0 D 

EJii'n' -ltv mi |n-i|. i-nii^ ii'fiiiitiiiK tin- ivimLniiinuis Jin- mailc with vIiil; 

L Oiit^rti sunk irLti. i[»t- '{'■■ uurk ihe apparatus), two l4-v«lr amjwro 

I ii 1111 i4r •>* 11 mi j I ll i iir— 3 i\> n^niw), ]>nr» tit), 
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7 ] tfJJif 75 ,, Ctimniisft Lattduu. TV' r fn . 


APPARATUS FOR HIGH-FREQUENCY CURRENTS. 
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3«4 


SCttALL AND SOX* 



Nft .1 <i F l 


Na. jjn.f. Htvf Ponahl* Hlfh-lraquAneiy Apparatus. Fi^_ .^14 £14 0 0 

3n spit*’ Iht tlh fc small sin:, hlgh-f^qn^iuy GtHTEflte up to 3JO SLA. ftill 
li»- l 1 • 1 rlji■>I with Ibis new ;l]|| ».lt^l tiL- El miL In- .^min rli vL wiiJi ,1 iiiiitinuuus 
or mi 1 ■ LiteniELlin^ nurri-CLL supply. i- -limple h< ni^na^ 1 , ami no -ip;si t 1 ml i- 
rf | iLBif' I. The i-Hliiw is nn’L'- nu parri, ami Ills .lii r^dhsErt ^Eativr 

afftiil. Thu: ekctnMlLS shown uni pa^e riui be u-«“i1 With llii- Mppamtns, 

[f piwided with ;kii iid4iLkiu.il ttaltilwriiUijr. Urn -iiiiu appar llus may Lit 1 
ik %4 fur the pnir!ui_-Urjii hi f X rays. They un.- -if i^urm: licit intent: ib thu^- 

ublainud with a lar^ >juLrlc i:r>il, hut art: ^ifliCM j nr I.akuie ni'Kativc* ul 

Etvlli, I ulii 1 E> r ann^ l-lc. 

\ T o. 3QIO Nil Ur P-OrLublD HI g ti-Trt L| u l* CLCy Apparatus, siiruLai 
r 1 r fid, 3014, hut with zLCfa additiiMbiil tr-Lr.■-(■ n 1 urr. - i 
that u can hr Lisud tor the |in ni luctti »li -i| \ mys 

well _, , ^ m » . , , l £20 0 0 


(C) Jeff Behary 2019 


316 









"i *imf 75, iVfiF OiErriifr'&A S/Mtt* London* IF. 305 



Ni-. 30 iip,. D'Afsortval's- 
Tranitomi&r e Fin- -nju, 
. «ui-^Etiif; nf two 
LeV(Vli |lIF'.. :ulj|MSL£Lh]t' 
’jHHirk-^AS 1 enclosed in a 
r-i^- lvilh winfknvx 

i-HiN'inmL i>( slnul 
W1IV Will I 111LL-. OH1- 

I JlL 1 e I'' illrirrt 11 H Hi ■ dr 
]l>- lianas, ^itdl and 
terminal* tS U 0 

Sa^i- li| 11 Li ■ l-rvdrn jar*: 

HiaEiirL- r 0 A iiis^ 

Iu-LltIl 1 L.f in-. 


JU.U 1 . 


Xu AppiifiiEuS lohsis! inn 

• »-l tl'Ar^mVIil liinb^iniuT. N -1 
will 1 lar^u Leyden jar*, 
? | 'iti'k-j^si 13. and rL^iiiAtcir, ar- 
rsingiij nil ; 1 milk 1 mL ; ■ 11 1 j -1 |H'H l, 
iiiahn^ihiiy, a* -Ihkwei in 1%, 
|fljj £10 10 0 

"-s/i of 1 Jiij- ■ l 111 ’iLT-ihLI.LH- ; il in. lay 
it in.. Infal heiuht f y2 in, 
la a hf [JiEraii- small tn niai^ 
spiral is EiUdfil. 1Jn ] ■ r■ 1 . ■ ■ >4 tlr 
»L|4'.imlus toil] |if £17, 

[\* ^u|P^Lifd in JL l.fWi- J MhLh 
M I 1 I H, Mntlna, M.l* W. 
TyrrdJ W. M. \ t \Liilensnn< F. 
IrUEh". 3'. U l . Miarisoei, : Ifnjal 
I nlimuiry. J-Mmlniri:]i } Lumldai 

I Ii ‘ -5Is'I ■ Si. (M'CIF1^'* 1 I 111 pi Lill. 

It»yikl V it tuna F1 1 i^psl 11 1, IIdfa -1 
M i -1 mi 11-:-.'r li«n mi. 11; -tlivj] fe*i.>iu 11 
■ ir> trvrlia : Mr. Ifowwm 4 

SVw /.lmLiimI . Dr Mull. Jiihmaruri-- 
liii.ru . I h I Uiv. Si r;ii mrd ini \vini . 
lit. I'ink, Sw.lM-.im lihih.H I H 1 i«« 
itr., eS*'. 

1 • ■ ■ fJK . FtJfrh 1 ^ . injlHlIlli^. 

St'SiPl:lii..tMH. 

i-tii. 9 ■ 11 ■ ■ 

I IwJiJriliE .1 HtiLli-l s 'li ijLir!ii V l iOE-il 
I.LlKMll ^ hu ll V4IU B - |]|^|lll^l (II lllF l.k I >. 
Ih I Ki _■ li-i1 1 Mi llarii |nwn. IIEipw in- 
m LiHifepjrjLtnliiEi' h 1 ici im ilif wiw]iniiVEi- 

' h, l fc jAjauv |1 l WfttKU. JI.A,j 

' . ir^i ,'■ ■ I>rf,uitnrai\ 
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GALVANOMETERS, COUCHES, AND ELECTRODES FOR 
HIGH-FREQUENCY CURRENTS, 



Xtf. 3*11, 


X", >1-11. MJlHartijJErcnlelct. Vii*. jo.fi. ivgihtE-rrsig lit* 

miHiiimjwrcs r , Br , . £4 4 0 

f ijnh 11 j iui h i.'i it*i rcfji^iLrba^ up in t.ixvn niilli.iKiiiWius i .m |w irarli- l^.» nrdcr. 



-Vti, UP 5 f. 


No, 3C151* CondensiitiTig touch* . ■! Austrian I <<-ai E wi ><««I, si ink 
linrscfrair fnaitnejri rrjvertd with dark IcjiiJut, 
miulalL-J /.inc sheet. ailil lAVo large i-luU.rfKlr- 

Fig. 3051 J a .. E 9 0 0 

tf covered wit It cLotli only. ihe conch will lx- SO, 
r-heaftcr. 


■ 
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- J <uui 75, At”! r iivi'tufish Sitrff. f.uMtttni, El" 



y 155 


Xu. ju55. Solenoid. I'l^. .11155, *•* ilk )vuinii- It can 

l)i ■ ntiml or bwc-wri |i|w a Wiii'tiuii Mlml CIS ti 0 



N1 < i. 0 udi u*■s Co n Je n iiii or E Icctrode, Fin. j.u-7- ■ 

Mi* ji*7^ Ebonite Handle, Fiy. 5072, k*t thu ruM.‘ptiuii mi bm -li, 
paint, Ii.lII. or vacuum, etc., dmrtxh*. u-in. tong 


£0 ts q 

a is 0 
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M tfALL A VI) SOy, 





Xu. 30 ^ Handle, 13 incites kig, I'V- wii3i. udjusitiiblir 

-|Kirk-p;a|i fur ilii' rn'^plimi ol diflt n'ni vlertAHliji £1 
X" ^hiSo, Mc-IaI Points, Brushes, Balts, ■ l«irh:Ln( IIi N‘i>. 

■l' : l l" 1: 6 


1 

2 


0 

6 



jfll* 

Xm. jultf. Dr. Matin lyre's Vacuum Licet rOiiei itl ,i»1:l-^-, {or 
•i.| i|i]u:i 1 . m l>» Uir skin, 10 r, n-t'lum, ■items. rto. 

(m'l 1 illu^t rations, l’ifj. j«jS_p."ji .. . uiu. li (.0 7 6 

V.'. J0S5. CouipJelo Sc-I ol Six Vacuum. Ekctrodts, induili^ 

lumlli* Xu, >172 , , 2 12 0 
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7 i mitf 75 . A'iv Cavcti&tii Sired, LtntJntt, II", 


Xhi. rltrtj'f. CDJ5ir.il Elenliodf i.f LI till 1 1. ►Him- mi-t.il. n h* k* •!-3 ilsL li < I 

fur [routing h [emui-rlii uds .. .. £0 IS & 

No, Multiple Point Electrode, will] twcnty-livo |mints in 

flMtnilc unii, dijuiteU'r im'ln- Itttfc tlrclnxji- liis 

tuodb 3073 - 3076 } .. ,, ., □ 18 0 

Nil. Heavily Insulated Conducting Cents, 5 met Icm^ l>;ir 

ciirrmti per pair D if A 

EsnmnN'i Far complete Irislnlhlicilli, Inclinling spark qflil, irtlctruptnrs. and 
Swllchboards, and relcreni'fi ini literature about this subjeel. will be sent cm 
application. 

1 -iH' ii ctitiipk-Ii' ins!.iliarum ol High- 1 Apparatus, a Spirk Uni 
iiml IIItvirrH|it<-r an? iusn«>iu-y in Jhkliliim to a Solenoid liku Su joj 2 . Tin- 
s^Kirk roils nsn-ij fur \ rays wilt do Wi^l, El a roil 1- nul availulili-. fnil 
No. 4513 is finite '■nlTlcirnl for tin- production ill ]Mi«vrfill high' Iiwitjriwrs 
currents. 

No. ■; A Cuniplete Inslallal ion. mm si-line hi foil _N'h_ 2512. 

Intemipkr Xu. 2524. Switch Eituixd No. ^173. 13 ]:;!>- 
fmqttHjry ApiHimtiw No. Jd,^. Couch Sic. 7,051. 

and a set itf highly insulated esihlH. ;i hmje ulHinifc- 

tun mllf. arnl n Set III 5 fiSjeetrodes £60 0 0 


THERMO PENETRATION, OR DIATHERMY. 

A new tilntlmil Ims !jri-n funiul lor Lhu tmijiE-r.Ll llr- uf (he ImhIv, 

lit 1 ^ lL h]bB I ntii ii^ , i] :ls a [ hpoipeuliic ayen .1 iipartly bwftu«? ]•.11ii 
mil Ik- relieved h y it, imS partly hTmise rmlim- l»:i>c-]| t-i-ucI m - \\a Mill hi gnt 
(ill (if mHIIi- tlisML‘afc^4_“s, lIn.- tiHilKnitun of 11Lr bmly ihin^l Lx- iiicrtHstal Cm IcviT 
IlL’Ci 1 ■ S'.'tiv: in feet km* mk-niMir^ftiaism- iitv kkll^'i 1, Allil MNtlfc crystalline 
ikjMHl* dt uralt-s, eh- , In i t urii^ -dlubk- :i 11 lu trin|>vTiiljjfe is mi^l u few 
dtgms Eibov^ LI hi- imrmaL 

Tile: ciLtMashittin'iili^t-waif r IwitV.. i Mm- iu'wm Turkish, t-kciric light. 

-lcse! liul-Rif baths rto B lifiwi'Vrr, nut nffi'E?( 11n- jjtffcmuff uiujicratLirp Tinny 
mafci- ili(" h.km hyp'^tnir, pmducc 1 |xrspi ration, and am for this muini very 
[rt mimy l ll-m- : J ni( [hr | n L-pir;il ion acts :ls- * ivoi Ubuk^C anti |iuj[clIs 
th& internal LPrpr.i11- against \m inenjasn nf Hie !■ mpi-mturE, winch eiin r-L.-iI■. 
lie pfTiVL’c] will] ;i thennimielur.. 

Kk-ctric i iurt-iH- have lln | i^nli-ui.ty of the Mrthhiel^fs lUl^ngli 

wlih. li liw.y | wiss ; a I tin, 1 laltcr are tl ian hi ]pri N|7inrtiiiit rn llh ^Lrc-iiiqth erf aim-116 
used, 11 iL-y l^c eomi i". , rn inQiidi^n^ like thu tdusnems ul ikiCMnck^nt l.kin|i^ 
or pkLliiumi burners, etc. It was. Innvevcr, iir^sibi e> ir a long time hj ^nd 
through the Ini Mind Sinly rmrrn'tih string i-m<hikIi !i* A\Ur\ Un- (cittlrnLlLLn 1 m 
surtPluK > il Ihci ]thy«nj|i 9 ij-jea] .iill] L ]je mui-.iL etWls iipcHluml hy tin nlciVuihent 
ql£h'n&. Il ii GdnCiniauiis > mn-m In even we;.ili enm-ntslKT^nile Jiiiinfn] 

in cnn^iiqntaiw nf tin- rliiiinicitl effecis. LLrnl idtermLLiikg nr liLi-nSic riimNils n( 

LI ii - u^iini |fiu frrr|in.Ticy oliih: pftinful ^inSisn li'iiv-, !hbi^ h-fine uriy tliiTiituS 
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\r UAl.L \XH VO.V. 


efkris tun be imih ■ d. Sum 1 Hfi*vii years ago, Ti -Sa sin>\ vcjI iliai Hy Rising 
'll.- r;i|iji I set up In I lie lit* I large nf Leyden jar* -i- an rnt» L mt|jfi-r 

in ilu- tlirKlinn «( fuwuls alunii iw.ixkj tilin'!- jiei -.mil, currents 

)*l .1 which ivouhl 1 « faint wilJi a ]fj« frrqijriKJV iMIl In jjusn'.] through 

(lie human liorly wit limit r.utsiinj; any harm. A cuirvrU id rvrii lull an 
a[i»|WTi. -iiiihck'nt if Ugtn an inL.am<h--. ■■m Ufnp, can b< L m'iii through 11 m.' I*wly_ 
live nsplilllH eoei is I hat on accnunt i a certain amount of inertia lie 1 h-ns 
arc lint -i-I in iiioLi hi it tie iliuctvm id tin- tutlcul change- so IrMpLelKLy. 
Ciincnts dl this kind air King iM'd fen lli4T;i|icnk.Lr [PLir|.neves, asttir ■ 1 1 Vrsnwal 



No j:i-mi, 

liiflliltcqMtv currents- The strength employed varies usually between 
It I iLElil urj ill 50TTH." cStSUs even t?r> nr ct'iK amps. were rnu:liE:<l, inn I a 

■<'11 nil)inn id warmth is pEniliidil with -Lrmig currents <d" this kind, tiuL ihrv 
Ikmiin' MlliiT unpk-asaiLt, anil partly tor this uM-on, and jKirth' rip account 
■ if dii’ cmi-lriii'tinn nf iJv- a|i]Kira[iL\ slmliycr CttrrviiK Cannot be employed 
with (lir iL'AmmivU hiyh-friTjin'iLi'v a|i|iaEa(US, 

Fit win’ll -^ tckicniphy, illtcttit|flcr> HWc invented to -end on! a much 
larger utmiK r of tvUitS of even strength. This ha- Km achieved Uy keeping 

















"i and 7 >. V. ■, < 'uivJirffsA Sftoi n /-urrrfujr, IE'. 


3 M 


Mm i‘?n | i iU■- U 3uri-j| which Ilji ■ li-i hzLiiri- lii'kv- ]ipLifeo- a*. ci'-il P i- pHvsfofe 
rin-y .in mad- then-inn* id Intjjc lie.ivv i h-j.ijh.-t bh-ks, (iiovbLi , i| wish rilr- 
i r-Lili-tk 11 tn Lin-:i - A-i hydreppc-n tunijucl - Urn l tnilcb hutu r ihsui mr, ald’pM 

VilfKlfclPi .II I- llfrfl in .irliUtinEI In the rib Cfirpltllf; IIfe (UlC tv|H J n|j ilUcTni|fc|tT, 
MLimimil lI u- fi^nrk with m almi~|hriv id Iit-dro^n to curry r, fJ i\u lirtii- 
Wilh iiaEi-mi-pins id Eiife \\\te fpeijUMliriiS ^ hj^U :i- ^.uiHi.iKhi per -ennui 
r,m Ik- readied, ami flic wsive^ sito "1 nihh :l rq^uladly that enrrenLs n[ 
-i.iiV sdli'Jlgth ran b- Jipjilif-il without r.iinll:r Ltsuid jiliysi- ■]■ >l;i ■ id nr 
l 1 | nr I lhp 4l riler.lp. >4 ■-■ E ri- current-. The Oally sensation JHTfl JuceJ is h«C-n 1 - 
Iml if jl crfl-Lsn pCri’ii^tlL i- cxamled, li(i^Ei.-r> will ajifwif, and Elie jifoumorl in 
lJi< I:«?i uh| mav ru^mliili 1 Current of Jj t" l| :mi|i- euil lm linfnf * -t-.ity. -vmL 
iin EEHidL iLR j nni|v>_ iiKVr lii'cii applied; Inn will l cntfi'iM- "I IhU strength 
tin nt bea t Iwodiiiih intense, rn.it tmly :d the ft|>m wlitr* thn L li rtrruli^ 

■in jcfiplird, but Eli uny jkliI between itin- otatTodvh The trm;|vraiiin- 
n^-, ami fever can be produced vEilicLJIy. Imi it c:Ln \k bcsSM^ WftJ it- 1 ? 
dtinilfori stnil intofifcify is mnU r cuntral, The curative -uniit hm iL with thin 
mitliiwl is uni etetrl ririty; I Ii- la iter serves only to general r 1 tin 1 IiinlL 

11 i - ii|]pnpisi1iU- for tbe paliuait 1 m alat-iiil .l shoe Is: frum I In- cli«irk eni n-lii, 
1 M 111 Uri■ it Lil\s lx , i i ii i rzutafartiu. s iI by induction. Even if tin prim.ny rum-ill 
-IiiheIlJ sfup, or Na nnie adiurbdrvinlt-Ll, ehr Litily leHutl will be a ct^saikjii uf 
[he lic-.it, VLiEbnut uny Any Isir^e iN xibJe eleclnji.h^ junking 

imi bin 11 jjimm! contact esm hi- used ; elc^trodts litted with nios^= siml 

■v.;iker| in * z- \ [itMvnt nf sin- very tj^^l the jnar]^'--. ^siri 

the fuLir-n'rll luith may ;lI^p b u-l iI. 

f'xcelteitt re-iiJt- liavc b-ni iJn-iL. Iv a^MarbHl hy trcafiai^ with I hi-. meflwjrJ 
■ iji|- . rlbemiTsiEEC -'3 g»uLy :-i i;iliL-.i, di-i'3-i - of rhti• n ^|nriiirpry 

iri^n^. ncuml^i^L, in^brilb, i-Li . atfed in i^Jiuvici^ ['.iiti- 

A Li-l oF ihe litiTHturv on Liu- ^Libject wi11 he -enl on apjJi-catiiPLi. 

The ^Liaae cmrri'Ubi urn In- n^-J ^'ery well for surgical parpo&fls If 
tin- ■ irunl 1 - nnleenti alt*i1 011 :l - 111 : 1 11 \t\v\\ h\ :i|>p[yim« it wit 1 1 si Midi cciilttf 
pl.tn- or needle^, llu- 4 leiisiL> r can l ^ 1 d *n fur iJinl liainmir* sin lie 

I- 1 1 ■ ■ ■. -1 k by i'ihiL^uIntion, so Ilia! nn nlwr-** is iunm-iJ sitlerwnfdi, If 11 
needle elfrtriMb' l.. miectvcl with tlu- ft|i|suniitus b jjas^i] ny. i lIn* -kin* -m_ L 3l 
-[■.iiik> ilisdi-tr^f, biunfoi? the tU-sh P and d^|i yndMons can thw be metih- 
without htumOrrhit^D- ['Jii-. 1- • ■: ,1 I-. iai -> uni- ^Vii:m . In^ji al ^| .-i ,u 1. m- 

■ 1 m 3 in tj.MLrrilcli^ 011 iuJ'erliuia.- 1 *. 1 -■ s :- 0 JiMiJi^nunl pirowlb^. liaii Tcuhni- iM^'lL-i - 
1 n\ m w|nn\- it ii- mF iinjKtrianci 1 tJlal tin.' IiJcm ul F-henild rirp| > any iaifectkiLis 
"ii.Lh i sli( In ]N-ifeliI j-h- p;uI-. Hy atljifcsliai^ Hie fUretiptFn uf cEsl- ruarent. Elm 
esm |.m 1 m■ 11L' 1 in Cict nhly F witltrn.il raiihEng nirrn:i-i- «<l Ii-mil-s in tile 
ELL^Unurii^d; -#r iL csin lie inertfaw-d iUa\ the iu 3 lilies tw^Timc 
clicumd in it deplla nf ,'^Ul of ^ rt th of Si Him, ;ilnl f(iR ljij r.1 1 n>ai call he ?ipplleil 
with ii niu r -lu n|M-r.iUiut with ;i knife. 

Nb> UulvenLpL App H irfltns. h-r di4iln-mi>. ruM --aiiEm". 

fte,. |-iff. 52M ,. *, .. £ 4 Q 0 fl 

Tin- Appsimiie- i- inoimicd nn a trolley i-f viinmi'ili^! sn-d mtx - with n 
niarlde c^f*_ Jc is prnvickrl with hm sjr^irk gops with perkl i iHJirti: urnin^e- 
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^ HALL AMD SOX. 


me -111 lillrli;- llli-: iili ir|n>| vacuus), wlifrli II1AY l’i‘ IlHnl -1 pitt’il C<'tv ■ Tf HI I him-1; a 
i .is mi I »| ■ rheostat, iilu! a f unable tfiOlltlTOlir, li> non I ml ill-- -trerst;tJi n: tin? 
-jfOfjnlnry »iLtH-ril gnuLnallv, in iJic wiilirst limit' A lint wim TfflTU-lvr. 
ijnHcatitiK up sea nr. it ttatifH, up to f, umpire-. 

The apparatus Ii:.l- tii lie coimcciMl willi an ill torn aiing current. Winn- 
tin 1 eominuaui current is LiluL urn li Li iii iv^in in usr a unitin' 
transformer. in n inrun it iiitn an sdtematlog cmn-m. Price 
■»i tlii«i transformer including niki-iaary fheuutat £21 0 ft 

iln apparatus Nil. ,;2 <jU etui ulsn tu- ii^-lI {in 1 ,i c minlriisuting Cntn , ]i Xii 
i>r liir aoNi-coniiiictiun unit Snloraritl No. 3055. 

In a limit eel vs lout tin- ipparatLis can dio be used 1m tin- produciiuTi nt 
X r;iV'. A special .uniill HiJctitiUI has tu In* ninnirlnl with lln- apparatusfur 
ilii- purpose, .uni the cathode only uE an X-ray tube iito lie corincitcil with the 
i'll!I ipI llli- '.[lU'ElnUI. Tile lijjlll nlituint'il is alisnllltdi steady. -svilli ti -siiarp 
flicisioii between Liiniinmis ami (lurk part nl Hit- ml- anil E 1 ..- mins last , 
l««i|s tuiH'. Tin- X rays eMail ml cannot lie u- intense a - tlww readied wit It 
large spark spoils, but arc sulhciunl in some cues where *iiort exposure* are 
nitt im}mrl;ust. 

Si>. jJifJ. binliliir ap|iariiLu> fur euE{l cautery uillv. for 

alternating supply ., - ., £28 o o 

Muti.ir Transformer, I" use appnram- XtJ. Jiiu "■■ a continuous 

current. supply .. IE 0 0 

ELECTRODES FOR DIATHERMY AND COLD CAUTERY, 



No, IJLU, 


Nu _J21n 
X<J. L |2I2. 

Xii. .yit-p 

N-| jaiO. 

Nir, tjjo. 





XU, 

I Pair Largo Metal Hand lu wit It terms mils £0 7 0 

1 Pair of Cords.. |4 lovl liuug whit thick mill nr 
insulatinn . r L . .. ., .. 076 

I Pair ol Flexible Electrodes, 4 In 4 indies. inch nl Lug 
a pair of cords -- .. 0 IS Ef 

Similar Eiootrodes, 4 by t s incliL'"', with con Is 0 i5 0 

Electrodes for Coagulation, including tm. ebollhi- 
biitiille'. .. ■- - l 14 G 

Set of 4 Platinum Indium Noodles with elamite 
ttgthdli 1 ;. fur coM raiilrti l-lg. ]ljn .. 2 IS tl 
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71 nurd 7^ r AVl- t trzrridish Jffim, !!'. ;i_, 


VARIOUS INSTRUMENTS. 


UNIVERSAL APPARATUS 

FOR RECORDING THE PULSE, 

THE MOVEMENTS AND SOUNDS OF THE HEART, 

THE ELECTRO-CARDIOGRAM 

| BOC; K THOM A E IM T HO C A KI) IOC i 11A PH, 

As ftupp)i«] tu: I'fof- Wftllrtf, I cifcvcT^aLy. KcWiii^epfiI Tht Ilean 

11 h i|M il, lJ Kruvnl Infirmary, ISrtinbuTEti, ett., etc 

YY'ITH lliis Jipparnlus Jimr tracing' dUI Is- obtJUttfid jjiidirallDUSl) oH 
tlir Fi*!nt strip ul £|ipsitiv« |in|KT el:— 

1. Tlio HI['Ctrtp(!!mliiif!niu ; 

2 . Tin- nirctuuiErat mrtvvmeiit:* ■ iJv Hi-.irl Piihv {radiajis caftl'P'O ! £HVl 

,;t Tli,' Sjnmdi ol tlie Heart, 

Tkc incriiahir nl and acnustir impulse** art: converted in In i']<•,'• cricw) 
impulses by mean* n( inicru)>licm*'>. anti therefore pron-wes miring pl.vi at 
(lif same time art- also mNa«led ^yivehrumnidj 1 , vi that their relation to tint- 
urnttier can In- studied. 

The Apparatus i.-tHisi^is tif a | oiverfLil L'leclro'iiiL^ict. Fmir small mi inn 
art fijtel between the pelt* uf (his magnet so that -out volt 
or It-.'!- produce cum in- -.uflicient U* defect the nfimins, Tin- light uf an an 
lamp is refleetoil Ily EIiojii aivl pmjt-r:|v>] on to a l aiin-i ,i. in which a -trij 
sensitive hrqrtmU: ut -silver p&[x;r is drawn ntriissi a slut. Every tenth f,l .1 
si-colld a mark is inad-- on lln- [miH-i, so I hat the lime via]-sing ItelWCell tli- 
various |HrocL!-&c$ is also rtconloU- 

Tln- EleCtlO-eanSiagram rue,mis tin vari.il ions in tin- electric iruii'iut- 
gfiie 1 ‘LiEml I tv thi' dctiiirt of I In- hi'iirt. Tin- ,-Ln 1 n.n- 1,-s tuny lie np| lied to (lie 
aims or feel, or nru- arm and one foot, etc. As ihrtV curve* CiUl 1n l taken 
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iimultiiiitnw-h- ... strip mf pujH'r, M\ 1 hr ax jiossible eleetm-ciirrling'nima 

'"it11 I " recorded ■ ni ttrn s|ri|is, 

I - "iit:L!ii n'.'t'h "I lilt Pulse from Ifn- wri-t mrk. aL.iIntiifn, rt- . iln 
mE-etumical energy I’nnii rtr-il inttt i*|i*ci ikal mingy by a tniem phone- Tin- 
i han^rs pnwlmetl in iln- resissnncv of ibis instrument cause cltongni in On- 
■I"'iv^tl] ni thr rum-nt, whir It an- n r m i I* ■■ I by I hr mirror Eulvnnomrler, 

L ite Sounds ol the Heart an- inlL-usiEk'd first by ir souum i-. ami Lji.-tv .igiiLkl 
a iiurtiijtlnmr i , iinn , r[’. tin: mams tic ttiivo into eKttftL waves, which are 
Irili iNi 1 1- ill'll by the ]n L liril ni rc lh-i‘lerj tnnit I In- iliirntr gatViinnmetvF' 

■m ihr L’lintL^Ttii'jliiu [JitjirF. Tlii* relative strength, the ... mirnnsrn'' 

menb ami iJn- |nutty of the sounds nan he seen tn.un the reeunb. 

S' i. 4-i'H ■- Complete Apparatus, including e!i«j an.: lamp, with llie 
«in:(ssiry n-istanws, 1 lie H amer.i (packing tndinlei I ■ 
is .. .. .. .. £lSS 0 0 

\ t'urtliblc mid il|i|JiH , ntiJ.S w ill In* ready in August, njtj. I'rin- 

uni I illu>l rations ran In* had i-n a|i]dnu| nm. 

Elcetro-CanliOgraptl only, without arranyeim-nl bit making 

iIn*rEfimb ni ilii*pubciiml tin 1 twuftsoitniLs .. .. EI30 0 0 

il the Apparatus is In lie listsL mi an aLU'nUiling circuit. a lutiLnV trail" 
in rim-r bei'tmie- |itcis<;iiy tn eon vert I he eiirrenl for the an: liUliji inln ■■ 
■ niitriiiHni- current,, which inmriw - [lie (nine by £27 

Tin: A]iplifnlus can la: scull til working ntrlef aitd instructions ill n- nse 
will lie ijivt'ii in mir I.uliuruturv. f3, New' UiVcbicI hh Si reel, \Y, 

Some llliiilratuiiui nf the curves iilnsinHi Will lw found mu the tWm 
preceding |Kiycs. 

V m uku supply lilt: Iilivtru‘<”anlkir|'nipli til EinthoYeu. 

Price t timjjkte. dlxnll £230, 

,t nr/ fmnphtii J,-Hrtfnn ; ' t / t is appitftttHX mil fa Sunt \>n ttppticuSwn 


[ 
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“l iiftif -Yfin t'civtridixh StnYt. London, l! 51 7 


CARBONIC ACID BATHS. 

As used at NAUHEIM .irul altar Spas. 


Thn I'njn's- jiI itiuiiiLfi: rlu' nrJionir -i> ill go* wiih 11n- tun i 1- prrliirE. 
Vile tiir i* first fmm tI k waii-r, m l»mifr it m a iuU'UIimii tlml it can 

.Lliiiurli il l-.IS^i' l|UilllEity ml i'-LlImfH' 'S'Sj^ Liltn ilm-gUlili -I | - ill vi.il»fc 




ImhbJo*. a* iii L-BL-rvi^cuiit 

waters, I mi ^’lu.'ii tin- 1 hill it 

is us«] iiiiimti- lmlili-li-s. 
ai^xiat gradually mi ilit 
patient's luirtly, U> 

tin.- di (Terence rf temperature 
b£tWd(fl [(if bo ly and 1 In.' 
waller, 

i iu.’ cost of ilif fill* I u m h 
.ifitl ['equirctl (>ir mu' ii-i 1 li 1 -. 
iiiitiLtl Jii- 

Tin: Apparatus* i* niaili 
ill llirei- siaL>. and (Jir J'rn-I- 
411 tile fumiiki 1 Lnstnlh- 

I lulls i> ;i - 1u1|m\ - - 


Nil. | ^p»>. 

No. 4T>'- Complete Appinttw, fa private use in duputtent 1 } 
irwn lunisr 

No. 44 * 1 ( 2 . Complete Apparatus. 1 ■ -r livlm* 

No. 44</4 Complete Appmlcrs, fur (urge spas 


CS5 a a 
44 i) d 
fi£ 0 0 
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LT.S 


^CHALL 1 .V/J Srt*V. 


APPARATUS FOR TREATING OBESJTY BY 
PROF, BERGONIE’S METHOD. 

OtH'-ity i-iiii In- t real it! hy rc-sl riirthii; tin 1 dial .m4 luv im rensiryi (iltystctil 
cMidib Though these methods .hv KJtLpk .uni effidntt, few patients I1..1 ■ 
ilia will jrtjwcr I" 1 laninua such t it a Inn- ul Inr m;my nu> 11 r1 1 - Physical asm 1-1 
*liniLtl.Lh-- tin- :l]ij ■> -1 1 Li - Ion run li in s*mic '.l:-*-. whilst hr ullic-rs il is ini| ■ = ->:a1 »l ■ • 
him nivalint of heart ^Ii-■ in 1 , aHtlmii nrli'riosclieltOsi'.. jiihiIJ-' Alfa I ioils. rli:. 

Il k llnn/fnn of niv;il icilrri-st llliit I'tof, Bakunin. 1 uf IttMlU’.btlX, has 

'imvvH dial by -i]iiLLi]aLinu ihr (ninsrlcn in .1 satiable iimmu't' with elixtirit 
■ nriH-inpuiiful rln-thiiur rrinlfm'lttn^ run In- iinxluml which n-pfaiv 1 In- 
physical «»i , ri i i!ai‘ mi HlirU'iilly Mint i^kiii-tn- Ihm- {mm v*> i^ ^ram* m 
hi'i«l» |ht Mtlni.u, tihmi aufitting my pain ttr tixm tlis&mfvrt. 


In |irrnlii£v iIh'v ■ mil me runts. 1‘rnr. UiTj'i'iiic hmm finn ■ In cum-iUs. Tin 
cniil is wound with ;l thick wira. hh 11 Lint no mon- titan m In Li Vnll> im- olntriiiiiTl. 
TJif irilerr 1 if Hit jsivis ;i frvi|in’licr rif ahull t (hi interm|itmii’i [ht Muotnl anil is 
■ iliic'l Ih iL w ii li ii nmili’n^r, mi Ui;il sfiiirkhij: is uvoiilrt! .nisi cuircjils of rieu 
fii'C {ram any ji-rk'. an- (Hgdi^id. Tin- dnngtli nj tin- mrriuls 
ii' h' ll rin 1 hr mtiiMird with a hwl win- M,A. mi-ii'c : n vanes1 mm to No M A 
and i-uiL In 1 fflHUnillnil by mu-huts oE rlk-usiiit*- 

in or<hT to inflinw nil tin- miich-s evenly, I he patients nrc pi muni mi- 
dressed nn m ' hair provided with Lingi* iwiml da‘i™h. I‘mir Anritih 1 i*kv- 
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71 mid 75^ .V«r Struct* Lcmimi, \i\ ,iu 


1 tv4r- an* q 1 m-il iilafnl tmr 011 tin :lI-hSoi314 6 ii nr > h -L. mu- hei |]ir uppiT k*)*-. .nnL 
ipILr on 1 1 h nmih Tiir s-Crtai^l lfc <'l 1 urn ill ri tnrli nil Eisiw lour rcn'iitt* i- 
EUljwli ii fuspiirah-fy. _ it9 ■: J ;l amlnundtnf ink rc u| >1 - 1 1 n- «■' 11 et j m 3 rliy tJjiuic'JlIiy. 
mo Er? rjii |im^ |'i-r mimfelo, lliiii Lin. 1 iiimrnl c- on abmil him -Enure h nf a 
‘M-i-niul und ML iHLii’-limrl li cal -1 -1 "i-1^111 1 . T 1 it culilrni't am I pIlix_ un i 

illL1-1 1 witti -mu I trf ;i mtfll %iL«ji^Sit uf jjo In too kilos* |ikun:i.l ini thu fiaEiunt- 
:in L raLwd ami Imvtffwl 2 Hi .( et-litimeci-r^ iviih i-rnll I'afUnurlitili. All 1I1-- 

nuiHclrs will 1 ttiu I'M'I'I .tn .|L uf llscisL nj tin . 1 i lii":u anil lUrJi, p;iriiri|inti- iti iln 
wurfe_ 

Tin- skin bciuiHfr r^l :ijhE ivftqsinuii'iH m-i> in I'ln- rt^jiiratitm tnrfCfc*s 
only In n vriy cxtuU, hiK 1 wen urn - cIi^jh-f. Tin - rnti '►£ 1 In' jmlso n---. 

1ml him- h Im-. Elian %tith iiliyritfil esi-irisf. Tin- htoad™]MV:^uiv ri^ 
slightly, Intmuliuldy afu*r tiw iipiiliriitimi t* over. n^inritSmi. pul*- atul 
MiHiLi-jPTfs^im’ again become nonntiL The ]u«si i-L’rtin fed jhj pain at ^II, hut mi 
rtad, chill, car wen Lu> Then* s* nn til fnE^m- Mt. hill (!*■ 

pfitkllt* frH bri^JitiT iNipn- i iifT^rCPi Tin- uppliLMnoiis should In- ifhvn 

il-bly, '-in i- nr 1 Mii a h, >iii'S 11 n -illm^s ^liL-uIrl last filUvn to Em'sity minntr- -at 
! Ill- forty U* wvvulv liiini« liiwiink 111-- ■-1 nL ihf IJ ir irraluSnU, 

wliicb ^ I li hi 11 b \w i:rmtruLici! four to six k. 

I In- Io^h in fright iin juo 10 Fim ^fLittlim^ ]nt flay nl tin- tn^inniiiL:, 
lator oil Jim to ^t?n graiUiHcs. i.r,_ i.l lo j .kibw per wivjs.. Tin 1 nviiniji 1 maitls 
ohlaoiod WVrv IcrttfCH of 15 to f-S kiln>. It h obvious cliril h-lEur n^ulth ivill In- 
uhlftincd if i]ir imk-m wibrnils to n nuftsbV ditt, 

THv ssmiv a pi i; I mi ii-^ U^- pnwnl vitv i-fficiein I«r tn-iLting chrqniq 
constipation -mi! s-uuio h^Lrt 4 Uh-:l^. Tin- I-Lt 3 —■ r.m- ■ ntL In- luw ivhI by iin- 
rhycSisiiii'ul jnti'frupt^Hl^. 


Till* | Mir I' Eh( the 1 ^p|siirntElS I- ;lh [liIIuti- 
N^i. .^iHi. L'lt I ml Apjmi,Ln]> v i pnn Iiu l- arnh i^innH I lit 1 Jnrmlii 
riLirenls as di^Tibi'tL im llnlinL; Iml wiio millS;mi 
pp-ri-uurtor =Lihi i miMmauntte. imimiuti on otiitblr 
|JilEi J iimt hI.c-I trnflt'l", 11- ■ \\* ij'k i'Jl "I Irn 1. J-Jjo 

volt riwisinumis cumans 

X.K T ^iij ( luiir, ivitil rm 1 1 ill rb « LsrnI*.--. .mil pwtit i iV iri'/A/pjwf 

fn j’fic* wp.qfiil 

1 l ' rJ- F .i p r . . .1 * . a b i ji 

N«- .ijln- -IJiylil 4 ’o:int*ctm| n r rurds J ynril- Itisi;^ oul'Il, airl Ovr 
JarRc Dpxibk dcrLTQflits 


E&O 0 0 

ig t o 0 
* io o 
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SO i ALL AND SON. 


ilo 


ELECTRO MAGNETS FOR REMOVING IRON, ETC. 

FROM THE EYE. 




Xsi ijiKh No- iv'I 

No. 4siju. Small Electro-MuRciGt, with live different joints, Pig* 

4fiOO + ■ +* 

Thii MiiiiKnet is wound ior S volt*, requit'd a current at 
4 acupeiOS, ami can carry a weight of about Ii>|bs, 

No. 4504. Midltira-sJwiJ Magnet, Fig. 45114 — 

(it) Wound tor S volts and 5 impina ►, 

(£| Weuml for 200 to 340 volts nnrl o'.2 nmpvie 


k Sul 4 

No, (SCO. Large Elcctro-Mag noi (Plot. HirsL-ltk^'j). Fij^. .3406, 
wit It five poinLn— 

(«0 Wound for K volts and 7 loipvnu 
(el Wound for 220 volij and wi% impn-n 
This site magnet, can carry a weight of about jo |hs, 


No. 4513 , Prd. Selilotutc’s Llectro- 
Magnet, This jjo^erful magnet is 

suspended in a fork ll-s shown in Fig. 

45 I3 5 it 1 s movable in any dirt', lion, 
and ran curry a weight of alwm 
40 lbs. will] lhe cun cuts, mentioned 
below— 

(aj Wound fur 12 rolls .md 1 4 

amperes £6 6 0 

(ej Wound for aitu volts and 1 

ainpGre , . ., £6 10 0 x* 4511 

This dse magnet 1 an cany a weight aJ about Ikt lbs. 

No. 44 rb. Large Electtti-Magnel -jn iultKopk siaud, with n Jong 
iron core suspended in a Jork, movable 4-11 any tlifCc- 
tion— 

Wound lor jto volts and 1 amjtvrv 


£10 0 


1 4 0 

I 16 0 



3 10 0 

4 4 0 



Eft 11 0 













Np, NOt 431$ 

NTi, 4jjiO. large Hsab's Maptl H laical type, Pig, .[520— 

Wfliant! £or 22t> veils and S ani^rcg B . ,, £29 0 0 

The prices include 3 different points. The magnet can carry a weight of 
over iicic* lbs, The current ha* re Ik switched on or off with ihe foot, 

Wu hu vi. Nupplkcd i.. 1 li r 11 E-l-ii L r-D—?*.S:ig n 1 miion-Rhl otlu^rs Lo : 

Tiwa War «t Hike , \hv India Ufhcc. 

Klll.1' IStwEG ■ Hrwpitu], | .111 [in 11 ^ 

Royal West m Luster GpMJuihllii: llrttpatiilE Central LoOdnn UfbthiMic 
Hiwpltsd, rU" M cu:- 

U0y.1l InElrmnry, Edinburgh ; It oral lufimuLiy, iJitncln ; Dundee Eye 
luAnimry: OifdLfl In&niHury; Sw.ns^i fien^ral :iu9 live Hospital ; Royal 
Victoria 1 kn.]ijtiil P lieEfast: Sundcil.iiid and ihirluina County Eye hafinuBiy ; 
Ucrbyillilrt UiyyAl II1I11 uuily . Molten I lllilnUiry nilt] I ii.s|wnLiiy'L Jiimi ^Len 
Infirmary and Kuw r 1 ispcnniiiry ; Dunedin IlnpitiLl; New lioyxsl Nliv.iI 
11 Lh.]'ii L.i I. Hun 1 1.1111 . iinnidiy ji3llE District dt,* mIl:. 

J. R, HuJsEmi. E. J, Eos, knruitL- l.cc^lr V JL I ie Silva, c nylon, clt »L<_ 


No, 4*100* Invalids Boll! Pig. 411100, with 12 yards of flexible silk 

cord, pear push, and dry colls + i , £0 15 0 

No* 4 J& 5 P, cylinder, to heat wattr *sr uthcrlLquidsm a glass. y;Lr h 

Of Jcett3e h Fi^ 4630 ,. ,. M 0 12 6 

j 1 
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SrfiATJ. .HAT? SOX. 



;-t22 


This cylinder tc» in; immersed in thclirpiid ivlifch is to be heated. Jt 
iii very convenient for dentist;, sLtrgecmn, etc., tor raising quickly the tempera’ 
ttire tif a utass of water. The cylinders are practically indestructible, hut 
must not !i<- cntiKtrifii nit iha \ up p ly k'/ivf they hm't been inserted in tit* liquid. 



No ,|,CiLKj r No, 


No. 4654. Electric Sterilising Apparatus, Kig. 4(154. En rect- 
angular form, siae 8l», long, 4 ill, wick, 2$ in. deep ; 

4 amptres .. . , .. {£ Ifi 0 



No. tfr;4. 

Kc, 4U5&. Similar Apparatus 12 in, long, 8 ill, ivido, 5 in, 

deep; S amp&res .. , . . .. 5 6 U 

1 'ie, 4O5S, Similar Apparatus, So in. long, £ in. wide. 5 in. 

deep; jf? ampirts ,. .. , ,. 6 fi 0 


No, 4660. Water Kettles. nickel plated, with cables;— 

a Capacity, i pint ,, 0 It 0 

h Capacity, 1 pint,. .* 1 3 ti 

c Capacity, -a pints .. . - ., .. 186 

No. 4(^3, Water Jugs, nickel plated outside, enamelled inatde. with cables :— 
a Capacity, 1 pint .. - > .. 1 I& 0 

h Capacity, 2 pints -. 2 3 0 

c Capacity, 3 pints 2 12 0 
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JT rtftrf 75, New CffvcmUiih Sired, London, IV. 323 



Kq. jOG6. Writer Jugs, nickel, wit!) «b)u: < 
a Capacity, 3 pints 
K Capacity. 3j pints 

Antique Cup]ier, wiili cables: — 
n Capacity, 3 pints 
E Capacity, 3J pints ,, 


£1 14 0 
1 19 0 

1 19 0 

2 6 6 


TERMS FOR LENDING OUT BATTERIES, 

'['be more [nquentl^utcd batteries and imtrwntnti can l* bad on lure 
on the following conditions ■:— 

If you desire an apparatus i.hl lire, ynu must mention Ibis dearly wlieti 
sending the order. When you have imiatusd with it. return it carefully packed, 
nr, if in London, send U$ notice that \Ye may send fur it. 

CulTiage hotli ways lias; in in 1 panl by tlm customer,. 1 ‘utienH euii jVr/r ; t/.i 
are requested to pay half the value of the ballery as. a difnss.it. This money, Jc-ss 
the Hire, will be repaid when I lie I nailery is returned. 

If you desire to hire a Islltery with the option of purchasing it, a ntv 
instrument will lie sent, but the prko charged per month will be higher than 
the prices mentinned trelow. II yon decide to keep it, the amount paid for 
bite win be deducted [rum 1 lie price of the instniincnt. 

Freshly-charged hat Series for Galvanisation. Electrolysis and Faradisu- 
lion, one lent om for one month or longer. The terms depend on die value 
of the hat Eery, number of retb and accessories, and vary between JOS. bdr ami 
30s. |JtT Uldullj. 

Baitterks ami Instruments for Electric Light, and Galvanic Cautery, are 
lent out at die rate of 103, 6 dL per week, or less; /i 5s. for a month. For 
destroyed tamps and platinum burners ihere will lie an extra charge, 

hi returning batteries, please put Haute and address of sender inside the 
Turnery, to avoid cnisiakes. 
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TERMS, 


Guarantee .—Wt guarantee wur Apparatus for One years i.e., .should any 
defect due iv im|jeifcct material or woi k mans, lily be discovered within one 
year from time of delivery, tvc undertake m make il good free of charge. 

Not included ill flits guarantee ate (;Gut]s which delelionite even with 
fail wear and tear, Midi ia cells lamps, focus tubes, cords, etc. 

As reference?, ve have given the names of many well-known mcnibcti of 
the medical profession ami hospitals using the more elaborate of our apparatus. 

The prices mentioned in 1 Isis Catalogue are subject to 5 [>er CClit discount 
for cash Willi Older, nr on delivery : I lie prices are net afterwards and y per 
cent per annum interest is charged cm all accounts not set lied within slk 
mouths alter delivery. 

In ordering, pleaie mention the list number of Hie apparatus to avoid 
mistakes. Detailed printed directions far rrse art smi it'iVft tuck instrument. 

Orders Iroui abroad from unknown cuhtoniors will lie accented only if a 
remittance Covering at least 25 per cent of the value of llie good. 1 ; i.-; scut with 
the tinier. I"lie remainder lias tu be ]iaid On delivery. 

Packing in rtuHt carefully car fieri out, and cl larged at awt price. if the 
case?, including |nicking material, are returned in goml condition, carriage 
paid, half the amount charged fur packing will l>c credited. The delivery 
ri at cost and risk id consignee. All the frequently used apjumatits are kepi 
in rdttck, other-- can be ~uji]>]ioil within a reasonable time. 

The woodcuts are made from photographs taken from [Lie instruments, 
but we cannot guarantee every detail to remain as ihe illustrations show I hem 
now. Additional lists of newly constructed apparains are issued from time 
to lime. 

like tro-mcc lira] apparatus of every description ace promptly repaired. 
[|L returning batteries for rc-chaiging or repair, pfense piti rkime and mitiret 1 vf 
under inti-it the IulMitv to avoid delays and mistake-,. 

Second-hand apparatus can occasionally be obtained at considerably 
reduced prices. 

Hospitals anil other charitable instUiJtiorLS can obtain special prices Oil 

application. 

Co tu jw tent as sis lams can be sen t ai moderate charges to any pari at the 
country to erect the apparatus and Instruct the owners in (heir management. 












1 
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New Cavendish Sired, London, IV. 
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AI „PH ABET1C A L 

LIST 

OF THE CONTENTS 



OF 

THE PRICE LIST, 







Fn&ty 



rag** 






CirbDDlG A till HisLhs 

* ^ 

3"7 



Acid GalluHe-s, for Oli.i 1 cry 

, , 

Sg-gfc 

Ciifer'i Urei[iroic0p« 

B B 

lfl # 



For Spark k ivA - 

+ ■- 

«9 

CeuklIM, fur X klj?i 

4 + 

2S7 



Air PueiipsJot L ^i^uinal i-c Md- snjjtr 

ijmm 

Citfci* Em. for Cyitascfipas 


115 



AUttflaUhs Current Motors 

ri 

**S 

.. Hhpuqup to X r 4 >'« 

T + 

■■!5 



pp H Trmj^orttlcnii 


Cautery BiKiurb .. 


Sib-CJI 



AmpnenveLcn 


flj 

Hi Purnm am 3 flaulW 

T i- 




Apfriibll's Elfreirodfr. 

+ 4 

aj 

iu App.11.jl il ? for C'dLhJ C'nuELiy \li 



Apparalua far It- -Joeiti^iii I nJiLfuihc 

I?Ium)I|EaE> 

n. 

«7 



X-Fiy 1 fajlogFipli* P , 

+ H 

ajficj 

M TrwiirfWlfttrt 

+ ■#■ 

MS-HA 



Arc Limps, lot 1 j- 111 - ri Ti-Ml .nr” ■■ 

m-171 

CariiLn^lph r EiDcIru 

B p 




ri ' A cm fivp .1 's C nl V nn.fi infh. J T'a 

. a 

*6 

Cfnlri^r^f VrtTiHar 

r + 

iiH 



B1 Trans h> rpifn 

*- 

3 D S 

Ceniriliigta, fur Ifload, L'lint, 

L’tL‘_ 




AE«ifilur . 

— 

■33 

Clerks, for Timing X-r;iv F at pa -; j ire* 2*2 



AitoBLfcflc SwHoiit*, for X my* 

» 1 


Cgpli, tor drtfrk 1 Li Lin . . 


5 » 






3 ‘"i if I'nriLHja^Lllull 

, B 4 

55 - 5 ^ 



Colli i n 

nri 

5 fl 

For X Hkjfi r i 

■4 + 




iLIccl pcmEl^ . # t 



Ccmjriii* oiitnii int X t.-iy* 

¥ ■ 




,, ScluievV Foiir-cdl 

i 

o,v-fc| 1 

CgtElprtiwri 1 r-r X Taysl 

. 1 




Bnlhi,, Carbonic Acid 

1 

J «7 

CoTVQ«snnE Cords— 





Billflitflfi 



For CinlirauiLk-Uann anil 





I'Vir tjuli jy h , 

i 

-qc 

I'Df UlI ba Lb«ri 

T > 

7 1 



Fior LlrclfuLysMi 


&0-62 

Far Cautery P . 

« + 

y* 




.Mill 7 ^El 

Vat SuTfpcaJ LaJtipH .. 

B j 

9* 



For !■!] nIjiLiLin. ,. 

+ 4 

lHth 

Condi DSs for IligJi FrPincPicy Cuttnih yv* 



For FbmdiyillcHi 

• <n 

35 - 3 * 

For X 

¥ ¥ 




law Cisi^HiibWWn 



Cr^ptaunpei 


3^4 



lot ''Uiwiu-il ljim|^ 

+ - 

B 

■Curran L Inlothiplm 

+ m 

fcS-f.8 



Hquflr p t QunlininBfir 


m 

ItJiyUimk h . 

. w 

*7 



„ Alt I’lL'^JiiIh [n r 


a 4 " 

[jflllMi ^ ■ t 

** 

66 



Tobw 1 ■ 

. , 

1^1 

Far X mya 

** 

3 . 16 - 2 JS 0 



Butar* Siaod 

- j 

3 lMP 

H4vtTwri 

* + 



i 

Be r^o n l-c r s- AppamLaa, tot frenUiLg 


CyaLuSIupijEi 


100-119 



Obdty .. -r 

r , 

!■* 

M Strrilastntimi at 

+ + 

j ao 



EJadrief PJi-inEomt 

j. j 

1 !■> 

u 0|bcsfnUlL^ . b 

-■ p 

116-1a8 



Rg^lcr'i Paul Ilf* 

i 

3 &n 






Brontfafn^pei ++ 


iui-IOJ 

PlflEkt Hdiflfl 


i. 5 'j 



flnnsnlnEt' Inslrnmanl 


JOE 

„ F1iuHine«if;S^flH 

,. 

*a 4 






iB X-Ray Ap|iqmtini 

- - 

zgd 



CftlUwcJE Inltrrupler 



,, 1-ilih HolilCffi 
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DiapIminnsGn pes 


h.v It -* 

lOO-iOL 

Diaphragms, for X ray- 

- F 


iLb'l 

j 11 1.— | 

DflJli. iiKr S ii rj^ic-i 1 liir|-»i"- 

. . 

nA 

DlaLhf rm-Y . . 

L * 

' - 

Dry Bgtdrrks. 

I 'ltf ULi-ul rnlj-rijfi LiH'1 ■! i. i]v.i itt-sJi 

i- 

Han + , 

. . 


Ifor Lhih]^ , 

■ P 


Uff Fjjlei. IV i: X kftVM .. 

+ ¥ 

tSO 

Dynamos with Riiisim- 


*75 

I'icclrlr Bin hi 

■ * 

*53-64 

Fdbfwl! 

- F 

(sHH 

Li^lit ji lie) 1 Cm 1 *-i]j ,, 

r « 

Ifj i ™ L i-.-Ij 

iTltelric Lamps- - 

3 bit fori^ foF . h + , 


■j5 

For 1 lid nil ihiblLn^ Cr\ i tie- 
ihK INv* 4 Pi 

ul 

r^ln-lai 

Elttlrle Motors- 

Ifor Jil ilL J •nrjhjsn- 


■J r ' 

Ifor Surftkg] l^wy-t-* 



Ifor . 


^7-FN 

EZemG-Carditwaphi 

! h 

DV JJ-- 

ETcc Lrn-d c-s - 

tfor ] Il: Mnlii'nl loik 

For ElreiioLynta 


7 ^-jfo 

So-4j 

FqF Fjidaitiiin 

+ + 

Hb-fti 

For Fi/Bslisatfon -ind ftaSmiiki- 

■ fori 


7 *- 7 J 

[-or 1 [ijfh Frtqucrtj 1 , 

. - 

■W 

EUtCroltfuU, 1 Ln 11 L-riL^ Lpr 

4-* 


SwtlChlwATiiPi for 

Entirely tl-c Iniefrupitcfn . . 

LLflP 1 7 S — 4 th ■ 

f 40-1 4 a 
.. Ijl-'tjg 

ElMEro-mmntEs. for removing C i mi 

I ¥ ¥ + «■ 4 1 * 

3 *CI -.|S F 

E mints, wiili ]tynajuo* s for X Hays ayj 

Eh vctapci. h^r llry E 1 Ln 11/- 

, , 

3«7 

Epilation tallClLei n.'l 1 ■ 1 - > ’ 

4 hp 

E|EllDit4l 

I m E tOt'll CTJ 4 11 Ap-JHLITltlLM 


lui ■ Wl-j 

Exposure Cor X Eta) ■ 

-- 

iH!2 

Faradlc Colls, with UiEIi lh-. 


JJ-iW 

Ifor Curtail In mu Ebi- Vl.iin 


ifll 

Fenwfccfc's Gystoscope 


1 1 E 

„ I'ltrtlwaropt 1 . . 


M§ 

F1d^« ra-Ftey rt Lamp 


■70 

FtnLble SdiifU, Cor Molora 


13 ^ 
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differing from the present, it la best to connect the two pri¬ 
maries in multiple arc; but iJ the secondary should have 
a much greater number of turns the primaries should pref- 
j erabJy be used in aeries* as otherwise the vibration might 
I he too fast for the secondary* It occurs under these con- 
ditkms that misty white streams break forth from the 



Eio- lb—F hantom Streams* 


edges of the discs and spread out phantom-like into space, 
With this coil, when fairly well produced, they are about 
2'f to 30 centimetres long. When the hand is held against 
iliem no sensation is produced* and a impark, causing a 
Bhock, jumps from the terminal only upon the hand being 
brought much nearer* If the oscillation of the primary 
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Installation 


Hjvielr removed the Cjabtqct from tM packing craw, Open (be 
drawers and take out tte toomvtit*. Remove the pineE from the back 
of the cabinet, by turn iff? she £arshra and pulling ouj. and take our 
the boiw found there- Ctttftllty urtw T ap all of the packages and 
assemble the ecm terns where l Ml? tan bf *a*ily thtckfd with e3sb packing 
Ltit. Qcck cartful I y atid dn nol dtelroy any of [hr poking material 
uhilL every item has been- accaqiHrd for- This ihipinror was choked 
by Lbf« individuals he^rr levins |hr facility and found complect 
as si Lied ud ibf packing dip 

If 1M rv a any eviJ cute of .thnru gr at damage an transit cm me¬ 
dia tek notify bftth ihe local shipper'* agent who deLivtrrd the ship¬ 
ment to obtain a "bad order" report. and thr A. S. Aloe Company, r- 
flit claim 

Plaice I hr caster* fptiud packed in one of the drawees in the ho to 
in th* bottom of the cabinet provided f*t- ihtm and up firmly into 
place with a hammer, 

Examine tht inside of the cabinet and note the miirucuon Ugi 
atTaehed to the moior and pump. Fill ihe oil can with the content* 
cf the bottle of oil included Ln the ihipmeuT. On each end of tM motor 
wiU be found a small oil hole filled with packing Pur a few dropv 
of oii in each until the parking id thoroughly urn rated 

A small plug with a lag juuched wilt be noticed between rhr 
valve assembly and the jiumpi Following. the in struct ions pnntfd on 
the tag- rempv* rJiis ping and empty the remainder of ihe oil in I hr 
can into thu ptservqir, replace the plug and tighten Under net con- 
d't tk» iboLdd the tew bt Rltfteif until Et ku b«li uibd K^rdinu 
Id ihr rnilrmrtiniii- 

Among i he aeeeisoein in one of the drawers will be found j nickel 
pilled editing for holding the are hoses and handle; Screw thi* to ib* 
eight hand tide of the cabinet. using the hoki drilled for this pojposf 

Assemble the spuy but tin and nebulizers and place in the half 
eiftli arrangement of hbEcs an ch* top panel, 

On the back of the m i IMnifMTT: Meter art three posts which are 
%o be fitted into the rhrer cofTcipotidi ng sock^is in the upptt tenter of 
the front panel. Pud. the Meter podi firmly iftlu I bm ke^i untrE 
the Meter rests flush against the panel- If not tight, liw Merer will 
Fluctuate or fail to renter 

The actual operation of tbn rquipmenr has been made cacceding 
ly simple and by carefully followin a Lns,triacTEons. the novice can ob¬ 
tain a* brilliant mules u the meters 


Operation 

On the right hand side qf ihe cabin#t will be fouqd an eforrieaj 
ootJei, ^nd jmony (be aeceiion^. an amebment cqrd, one end qf 
wJt.£h_u ™ipprd with j suqdjjLl anaehffltfti jdng r and the other with 
a fpetial plug for rhe cahimr connectitau Connect rJw swcial oIub 
to the eleecrjcj! ouil#t *ti the sidr of the cabins, and hww the siandicd 
attachment plug tnto any electric light **kct fumiihinj j CDrA qt 
exactly the sjme a that sfxcified dn (he Dime plate of rM spparatui. 
1-fZ Ror fumpr to aprratr rftu equipimni an *jny nthtr ki^f of [urrwr. 

I he ifip .1 r j i lj; j-s fluw ready for ih 

the UnivetsaJ Sttpcr-Din Keren tmbgdin *\x madalities, and 
ror the s.ikc cf daeiiy, the optraticin of each will be coruidtred under 
^fpintc cjptioni as 

Diarhefmy 

Pmntrt 

Suction 

Ehjgftcrtijc Lamps 

Cantery 

Sinuioidjl 

mn Jt main elec trial rot, nation on ihe side of ih t «bitter furqUbes 
current to j | of rise vanoui cpcrjlmg pans aud the ipparat^ modalilics 

a^th? ^ °/r^ lwirf ^ an fi5( her the r op 

J-.fcT.v parwEi UrtliJ ^ptntor becomes cborouahlv fa miliar 
wuh the Apparatus jiid its Hurrah, this inunj^ion bo.?k should be 
reely umJ for refeirnor to prevent any aeddental injury [o the eouip- 
fTicnt p 


Diaihemiy 


Thr Foot Swdtrlii 


. r ^ switches atr proirided f-er controlling "he Diathermy current, 
a Fewr Switch aud a hand e&rtrrol labeled High Prequ CTV .;y Swirrh 
Ae the l&w-rr nghi hjnd rerun a f 
eHm- from puncS wi]t be found aft 
electrical outJ#f connrcrion marked 
FOOT SWI TCH. Insert the *pe- 
ciaE plug on the Foot Switch cord 
into this conneeriuni. Preside wiib 
the foot tm the edge of the Foot 
Switch rum; the fUlrfeiit ON, jnd 
rrlynsing rhr pmmre turftt the cur- 
frnt OFF- ifvc Pilot Light) It 
is evident that the Foot Switch 
should be used only for thon. in¬ 
terrupted application.,; of cnrriftt u 
Sqr^ieal Diathermy r Fulguratiun. 

Dcsteearmn. etc When ufmg the 
Poor -Switch, the High Frequenty 
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Sifr'iffh must be in the OFF position. Per awvEaiucd icjiEJona. of 
iJi-t, *~ a U c ' lTmt ' 11 J:i DjJJ hvri3iy, AutO-tOUdensjLi.jn, 

j ^ iw> "{:[£„ the hand Hagb Frequency SwiLeh ilmu | d 
bt used This swneb wili be found on the right 
bind sidt of the front panek and plainly Jabch 
High Frequency Switch. Fuihirrg op on 
Cbc iwilcb knob turns the current ON and 
pushing down tumi the current OFF When 
the switch it in the ON position, a small while 
dot sliou-i it [he bare of the loot. This 
switch mjy bt uicd even ibowgb *ht Foot 
Switch \& cannceitd. but the Foot Switch can 
not be u red ojiicsj ihe High Frequency Switch 
it on the OFF pillion. When tJw cabinet 
not in lim: for Diathermy. alwayi- he l-ure that 
tbf Hish Frequency Switch i* lurned OFF. 

In the upper right hard corner uf rEhc front panel k the PILOT 
LIGHT. The «ik purpose of the Pilot Light is to inform the op- 
T he Pilot Ufthi critoj whether the Diathermy cu t- 

rensr n on or off. The Pilot Light 
glows when the carrem is ON and 
out wheel the current is Eornrd 
OFF. AfttF l^ng use lire Pilot 
Light globe, ait ordinary drerrie 
hulh. may burn out And iho Pilot 
Light Fill to funciioit- Hwwtr. 
this dot* not imeifere with the op- 
erJlion of lhe cabinet, and it is not 
necessary rc dijKontinue uk of the 
apparatus an this- aueMit, To re¬ 
place a Pilot Light globe, take out the two screws holding (be red jewel 
in place, remove the jewel, and ihc globe ii accmtbEe co be changed 
exactly ji a»y electric Lfiht glob*. 

To the left of the Pilot Light on the from fund is the MAIN 
CURRENT CONTROL SWITCH, 
consisting of a movable levee and 
a Hiitf of contact buttons, part of 
which are numbered and pet of 
which are blink. The Main Cur¬ 
rent CoftLral Switch controls the 
amount of current bring delivered 
in the transformci in the Diathermy 
section, and subsequently, thr millL 
ampcaagt to th* parim, The ure of 
this swireh is closely coordinated 
with the adjustment of the Spark 
Glps iS« Spark Gsps.j Only 
the numbered courier buttons are 
eoitncered to rht tran^former, and \f 



Curreal Cuniral Switch 



the ItiMT ix plpcrd an orv ,y the hitmk huifafit. r ?ti turfirM vjill pfLU- 
The purpore of the blank billions u to promt arcing wheu Eh* iwtteb 
kvrr is_ moved across the "live" but runs. In beginning treatment tire 
Main Current Conttol Switch lever ii always placed on the button 
numbered 1, and ajvairced to the higher burtons only n nocufaty to 
maiouiii even ^parking at the Spark Gaps, r&tc Spark Clap* ; 

At the right hand side on dw tup panel. is the SPARK GAP ji- 
sembty, built in. Three units, and covered by a safety [jnird. i'le Spark 
Gipi arc The main cm Eti>I ot the 
imouut of current tn the patient. 

T u.rnin$ thr inmlared knob it ihc 
right fit exch nnit m a direction 
away from ihc operator do*** tbc 
pap. and in sire opposite direction. 
opt on Jk ga p. Optning the gap 
inLrLaids: the miUiimpcragt. and 
doling dci;rei«5. One. two or all 
three oi thr section* may be used, 
hording to the kceJttTcy (he 
eumnt desired. If » very *maEI 
amount of current ii needed, as tn 
miFd Lkt*icca(ion. open but oil* 
unit of the Spark Gap asumbly, 
leaving thr otfwe two cLvd E£ 
dightly more eurrenl i* neOes«ry. 
open another unii;, and iE indiea- 
trd. u-ptfn. j!| three sretions The 
Spark Cup are neycr opetied u idv. 
the limit tvobig about ort? full 
turn of clic knubi. El i* cilbm- 
iiry when girifig □iuthvrrnv- AytO-eflqd*nsaii&i, or any ocbrt rreaimenr 
requiting compararitrely [atge dotage, to use alE three units simuSunieou^ 
ly. The treJlmcpi U begun by opening one unit of ihc Spark Gap 
very lightly until sparking begini brtw«n the poinn The second 
unit ti then opened the mtit disUnre. and finally the third unit iht 
same amount. If rh* Mp are opened top far. the sparking b eiwteti 
the pointy wilt become nneven and may cui\c eiitLfdy. Thii in¬ 
dicates i\m not enough voltage n bfiug drlivrred from the tunsformer. 
and the Mam Current Control switch must bt advanced IO the nevt 
highest numbered button. The correctly eo ordinared operation of 
the Spark Gapj. and the Mj.in Current Control iwiteh eonsisii of open¬ 
ing slightEy each unir of the Spark Gap umi. sparking occurs evenly 
berwrem all of the poinn. and if this dc^f n-M deliver ihc desired cun-enc 
voIuhip, advance the .VSatei Cut rent ControE s:«^itch c* ihr button num- 
twnd 2- If the dosage b still intuffiiicnt. open rich unit of the Sp.irk 
Gap* a very Utile more, [f itill mm current is dreired adwiee the 
i%Satn Currciif Control swifeb lo Butiom "i, In other words, ad- 
vanre ihc Main Current Control iwireb Imr. before the iparkin* br- 
Ewren (he points breomei irregular. Always begin Treatments with (he 
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T ft r t/nirersdl S u p e r * D i a t h * r m 


.Vjjin Qmttnt CamroE switch on Buttpn L and ihe Spark Cap?. clsaed, 

prpgFV^ivfly increasing cR <UEfrOE Efl lit* drsirid amount 

In ik cesiE.ec nE the Iidue panel is the MiEliimpcn Mdrr assembly 
consisting of [be MILLEAMFERE METER. a small FUSE Eoi pro 
t^Eing ihti Mrtrr against overload, and a METER CONTROL NWirch. 


Mrirl Afvfftihly 


iYijrkod wp(h J plate bearing the caption 
Mffft Switch. Low, Out ' 1 The 
Meter is arranged with ecilc* auc. 
the tower. fanning from 1-1.000 milliam- 
}W$. acid fhrf Ofhff. the upper, from 
0-4000 rttilJijmpms. The Mem Con- 

lml &u r 3'{h delermines which of the Scale* 
ii btieig used and has noihirtg to do with 
changing the yu^nrity & quality of i he 
cumnl WJwn the Me Lei Control siviffh 
is placed on the bull on marked LOW, the 
Meter is automatically hi r-j be read on 
the bwcF K3k 0-1000. Thus, if the eem» 
troll of the machine are set io deliver a 
current of 750 mil ham penes, the needle 
pt the MfEff w&uld be a bo Li e three-quarters 
of Eire way across ihe scale IP Ehe riBbE- 
It is evident that further incrcanr in curiem would send the needle 
almost off the scale to the right and result in either burning: our 
ch* fuse, etr damage to rJre Meter- Hewrv« if th* Meter GPnlrPl 
switch Ic^er is placed on bim-Pn 750 milhampcies will ad¬ 

vance ibe needle very little, as 750 mIlhamperes on the upper scale 
1* below the fiisi heavily marked division. tontequently, fq T cur 
t*M vplyme over 750 fnilliampertt. the Meier Conltol awiteb lever 
muii be placed on the hnEtPn marked HIGH, and the upper scale used 
for rra-ding. The Meter may be completely disconnected ffum ihe circui t 
by placing Eh* lever on rhe bucion marked OUT- Thr Meter will noE 
register unless circuit is completed through paiknt or substitute. Mettr 
dors noi register when mono-polar terminal is used. 



THE FREQUENCY SELECTOR 


To the left pf the Msrrr Control switch 
on the ftonr piftr] is Eh* Frequency Selector 
iwitch cnnsisEing of a movable lever and two 
contact buttons, marked with a plait bearing 
the captlop "Frequency Selector, Low. High." 
When [his ?.wirch kv« hi on the button LOW, 
-ill ih* high frequency medalilies operate at a 
frequency of 600,000, and when on HIGH, 
at a frequency of L $00,000- This irJttttr 
rtmiini &et burrpit LOW for ill mat menu ex- 
eepr Auro-cpndenMticm. when je is moved to 
HIGH 


Frequency S^lecrur 



h ' lnd .« ,J ’ f f ot ihtf frUnt |MJ3*r itt itwnitrd rbx 
Zenn ^L T*!*"*? 11 COnM,,lrl « f™ bi-ti-rrmnJt onttrr.wnd one 

m " nln * t! ? lr un F* tcHir ” atl '“ jn Jinr 

'*,iT lrc newwrt to compkif 4 nreun ihrougli tho pu wn i iod 
nn [he U(8« «iv?r. outiet directi v jbotrt them, one <ord it n^cLirv 
1 ^V b v t-ntnL° JIUrlrd INDIFFhRENT. LOW VOLT- 
l In; V ? lta GE Jnd HIGH VOLTAGE. The LnJif- 

rir-iL. «wl « tint con net non lit the bi-tcrmmjl 

cenjunction with ant of the other lexminel*. Thjt n the 
othfr /n^'T' mJ v r h <<nrd rht rndEffcrent iritnim? Jn j the 

othrr to the Low Vpl'in ntiDiiur. Ot one to the Indifermt terminxl 
i one to the Merfium Voltige termijuJ, or one to the Indifieienr 

" ,I wL nd "if* f . h l.H>jth Voltjge lemiiut. 

w ben r he fndiflcrcnt T . 

and Low Village tfrminAfj iKan™»* Tenutad# 

are used, the requiring eur- 
rwflr is a D'ArsoFival tumor 
Cl comparatively low volia Sf 
and low amperage, aqd p Et >e 
duee«i 4 mild heating rffect. ]| 
ii used fer treaikg smalJ 
pacts with DiJthermas 
ringen. lews, f j fi ^ Cm 

* b e JddiffePtnt 
and Medium volEige Eermin- 
afi act used. eJw resulting 

■current cj a D'Arsonva| cue- 1 — ---—— 

*Ssa 

When to Use the Foot Switch 

SfiSSSSSiSSS; 

ffiSSSSS r ~“' ,, >'aiS 
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Connections for Direct Diathermy 

A tilth one of the pubM covet*d frtiimeac eotds to tb* Indiffer¬ 
ent terminal and. 10 one of the clecirodcs selected /at use. Auach the 
other Ertaiowat coed to rh« mhet dictrode and to either [he Law at 

Medium rclufft depend r 

Eng upon i hr pa*c to be Mttd 
5*e Lhe M* 4 p Current Control 
switch on But [art 1. See that all 
three uitilx of the Spjit Gips art 
closed. Set I be Meter Control 
iwiceh on button Low. Turn tb* 
torrent oa it the hand High Fit- 
qstnej switch. and open one of 
lh< updxa of the Sjuih tiaps a* 
explained on PajLC S ^ If the milll- 
jiraipcTE Merer indicate thai mort 
ih *n ?5Q milljjmpntt will, bt 
used during the treatment switch 
che meter earned switch to "hue cesia 
High, In alwing a direct Dia¬ 
thermy trrji merit with the cCd 
morion madr to the Low Voltage terming], it it li found that luffing 
furrmi cannot be obtained alter advaneiiig the Main Curtem Control 
awiish to Button 5 m 4, turn the cuTrcnr OFF, transfer the treat men! 
cord from the Low volugc to the Medium voltage lerntina] and brgsrj 
the tiratmtHE over, When terminating the rreatmcni. sl&wty do« all 
sections of the Spark Cap ami return the Main CunTrtl Connol le^er 
io button 1 before tuning the current off n High Fiequmey. 

Connections for Indirect 
Diathermy 

Attach Ofit of the rubber covered 
treatment coeds to ib* AfttO'Condrnxi- 
Lion pad and to rbe mono-Ttnninal 
outlet. Cob:ntei the F«t Switch is 
on dined on Page 3. la iffaring by 
the Indirect method, the apparatus 
should W adjusted beEoft the current 
is applied to the patitfrt- Set the 
Meter Control Switch on the buttem 
marked Out. a* the Meier Li nor used 
with the moito-itefniivaL mulct. Set 
the Main Cuitenr Ctwtrtl iwitch on 
Button 2 gr L See that i*w hand 
High Frequency switch is in the OFF 
petition Open each a nil of- the 
Spark Gaps until a smooth parking 
rjccurt between the point* when pies- 
tuid k m.i de on (h* Fot-r Switch Wnh 




*™™S! OF £' ^ JI th f (““« upon Ih( pad, OT if p n j (jb!r i., 
™ I t! I “ d, j P ^ C i llw tl P ! of the Jingff* of on* Jund avTr' th< 
K ™ *“«“*; ." d *«" * «™ ON by r ™ ing ^ STp™ 
ff ««wrv* hut Of l«k Of HmI n^itacf/idjuiriq* ™ 
lh£ , :c "™‘ OFF by ftluiiag the p^ n £ ‘bt 
mllc !l ? *■“*>**'? ifUiutniLir, rfplitf tbt finsfu 

S&Sfa"StaiasK p n - A< 

Hrr ^T.h^t merftad of [rfj(men[. nf^r illow ihtin to brak con- 

^lihj !l ^ J3i,J . <fjr " l f hl1 ' ' bl ' cuft ™ [ “ ON. Tttu ,1 1 n.::ijt.'f the 
pwubiJjty of spitting btrwern the pititnt ind ih* operator 


Connections for Auto-Condensation 

Tesla 

z+ftt ttzzszszznEi a?s«s; 

or rnrhiie the patcent on the Auto- 
e&nilenij[ 2 ori pad. ^nd plan a 
heavy foJJed towel flr small pillow 
on the kfl*ei if seated. -Of On the 
abdii^en ff recEinin^, and after 
graiping ihc bandEc. msieuer the 
patent to allow the hand's ro mt 
on rh|i ntppurt, Some •operaccu? 
prefer the osf of 4 blofk tin plite, 
bjc«. m jkiJi contact da the upper 
right quadrant of xht j.tKkMtien 
and hiJd in pFiee by j itcavj sand 
bag, m plire of [he hasidJs held 
m the handj. Ser the appamtua as 
for rhe twinning of ill treatments. 
s ind slow[y acfvanee the cuttle 



D h ArsflnVaJ 

»-,rh IrT 1 “ JC11? 44fDr T « L Auio-*add«ini*tEon „ (tpt 
With Oftf Tfoaimriit (Old toan«md to the Medium voStjh, 

“’'" d of f ? tl * Hf*h volligt [tnninil. D'Artonval Agw-e^d^ [1Dn 
.. ” . ™ rrdireiion of h. g b bJooef praiuje il Jiongh ii bai son-e 

*r,shr v S J ut i{tc i mting t j imfnjriTf pf ^ Ki ?n 1,31 somr 


[ 
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T hr Un m r vtr§*I Suptr^Di uhtTm 


Thr VtiivtriMl Suptf Stuhttm 


It 


Connections for Electrocoagulation 

Attach cinr &f the rubbeg rovercd trutnwiK lukIi to the lodil- 
ffrtnc «rmiu*t and igp .1 blozk [in plate. 6*3. ThbjI^tW* ^ 
te any convenient place on *hf pattern * body, eerier bound cm l 
I hizh KT inn . w plnc<! under (he hi(M oc tuc* if filming. Conntet the 
Flint Surglcil cktimJr ro the M^ium volUE* irfminil- Conn«l the 
Foot Swi«Jv ii pfcvjpujfv outlined- At m Indirect Dm berrny lrcit ■ 

mtfits.. I Ik appai a ru* should bt ad- 
juitEd beta** lIk roaflnlaricm Li 
i.EuallT begdn. The novice can 
re-iihly determine ihit adjust mem 
by trying out various leuings on 
j pi.«!E &E taw beef. a* the degree 
erf tissue dciEEUCtttm in liuman til 1 
m a and (be meai arc a»iM similar- 
Haying. obtained saiiifattory anes- 
theaii. an 4 with rbc apptratiLi in 
readiness. inwr*. it>r aerdlc into 
the (ism* to be destroyed to tbr re¬ 
quired depth lo aeeaniplish ib* 
nercs-vary dtiiiiKtioti, This will 
be governed cmanly by the dep-rb 
erf Liw min to b* destroyed. tir ith 
the needle i named. make short, in- 
Ecirnntcd applications of tmeynt by prrvs.iig on ibv Foul Switch, until 
,h* tissue around the nrrdlf btinchn. Mid imili bubbles appear. T«.o 
the curiae OFF by releiiina rJw presjnre «n the Fool iwiteh. anti in- 
S<u the ttttdk in in adjacent place, wntinnmg the process undS thr 
entire wail his been d«tfoycd. 

Connections foe Figuration 

lusrrc (bf FuiEurJiiim elect r.Jr into ibtKTigh Frequency handle 
and coniiKt (he cord jUfjehrd to the birdie to the mono-terminal out- 
lot Connect (b« Foot Swi«b a< 
previously out lined- As in oiher 
Surgkal procedures. adjurf the 
apparatus to (be requited curftRt 
briiftt heci rifling the iftiaaE opera¬ 
tion. This may br cfcewrinirud 
xoughEy hy holding the Futgura- 
tton electrode pome abo-JE onv 
qyjne* of ati inch rf*f from a 
meul surf are. and adjust Eh* cur¬ 
rent until sparhinU «tu!3 fr«lr 
bcivren eIh ciKtredt and tbr 
meiaS. Having, obtained satisfac¬ 
tory jn«th«ii. local usually rui 
fiers, hold (he Fulgutaring poant- 




® © ® © 


itwvi dEMS-fightb of an inch from rise kiion <o be destroyed *nd itlort 
th* spares to F-puy upon it until the lhhjc is vEnbly ebartfd 


Gitioections for Desiccation 

The coEinfcLanm for D^i«anon at.- rtacdj tht same as fot Pul- 
K he 3 liop and the dilEctcn-:r Iks in (be mctbi>d of appJtcalion in D«ic- 
caiinn ihc needle n brought intci direct con tael with ib t ititw *i even 
insetted inteF ir. The applitadort of tutt-inl ccoii-nucs until the C^igt 
w hi tens- S-puEking sbuiild not otcur bet wern the elceirade aud ir* 
patient in DtsiceatLon, 


Pressure and Suction 

Spray Boiite Hea(«r- In the «ni.:r of the top panel are the 
tt&ptmdn fot the Spriy bottles and NfhtiSiytr» arranged m a ^mi- 
t'ltdt. Underneath these it i 

built-in hraiei fsr maititiinmy He*trr Swiidi 

even teitipvrafurc in the raluticm 

m the touki- This heascc 
is i^ntrolled by 3 twitch Oti ibe 
right hand side of the tear of ihtj 
top panel- and is plainly marked. 

“ Heaier Switch." The heater tt 
turned OFF a ad ON hy pushing 
I he knob to [he fight pr Ltfi. WbKft 
th^ switch 1 # in the ON posit joh a 
rmall white dnt appean at the haw 

Ac'fcjtwi’jn the *pt*Y botxl« T|«- ^' 1 J" 

tnrnrJ ON ind Ui m <c> muiuun pmTwr wmptmHtt m (Ik *1>»v 
bottlr soSuliOPi even though (Ik apparjiae u nai in 1 ™™i *' uJ. 
However, rji* iiioul 1 d be fxcftiwiJ (bit the Huier it tuincd OK wb ,u 
l^.vinn Th.- nffiii lor JUV' E™Jt length of linl[ It Jt (he do® of [hi djy. 



The Motor Switch 

On ihd Uti K«d ri 4* » «««' ‘l» lft P ‘""'’iLSf, 

Switch wWcb control* (be merer fttrtbFlw tbipn^rK.^jfrlx^ 
nvmu TKii iwitcb ii plainly nurlvd MdoeSwm*. *2d 
in ihr mjnper ii (he cirher iwitrhrt on tbf ipp>r«us. Wbtn »n.y 
of the «t moJilifici ire to be used, it i* *«ohiF Co &»n cum rtm t^iuh 
ON jnd Hire (be rouioc. 
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The U n i v e r tj l Sn pt her m 


S! + . | 

Ji the center of the top fund, just to the rtirnfihe spray bottle*. 
w the Com teA Handle which allow* the operator io *r,l«:i any of the 
ai/ modilitiei without changing hose fcmnreiicuM. Tbie handle ls 
A ar ContraE H*n£\ € equipped with j pointer which 

ilsowa rhe mod&EiEy an the quad¬ 
rant in which the handle curm. 
These- are plainly trucked.. "Pro*- 
iufe Vibration/ ’'Piftsuic," "OeI/ 1 
"Vacuum," acid "Vatu tun Vibra¬ 
tion. DeViEbLni" The purpose of 
these is quire wiif evident. Whtirt 
a vibratory fin iivre is wanted, the 
Centred handle is turned until iHe 
pointer indicates "Pressure Vsb," 
If a Heady prtaure wiih&pt the 

vibration ii desired, the Control 
handle ii turned to "Pressure/" 

I i vibratory suction is tn be used, 
the control is turned Eo "Vacuum 
Vjh.if steady iucEion without 
vibration, to "Vacuum." Wfcm the spray botrEu and nebulizer* in 
needed, the control j* **i an (he combination marking "'Vacuum Vih , 
DtVilbLss." The "OIL" modality is the patented featwe which rhmi* 
aaia the neciaiiy of Mrtttant attention to the motor and pump. When 
che Com ml ii turned to "OIL" the morar and pump ire sprayed with 
a film of oil from thr resetvuir. which must bt ftlttd at r'rwrwted on 
Piryr Z btfoce rh* apparatus r* pi’uced to optfafion. When the motor 
if Tunning but l 2w modalities ire nt* bring used. the Com ml handle 
should point to "Os];" and si eh* tormina tio-n oF icx-ifracjits, be placed 
at the oiling position before turning the "Vtoior Switch'* off, 

On the eight hand side of the cabinet arc chi iwo air hose eon- 
■unction* and handler. The smaller of these is med cHeloaively for the 
spray hoc ties. TbH Kn«e w ro con- 

netted rhat prtuure ji furnished only Air ™* Hajidlts 

when ihc Air Control handle i* 
tamed to "Vacuum V*b_ r DtV£iHft M 
The spray borfJe handle tl equipped 
wirh j volume valve control which 
oriy hr operated by thr thumb petu- 
iiig On the Vdlv-e relrase handle, or. 
by adjusting the small thumb nni_ 
ih* valve release can be held down 
cOiUESntly. The amounr of jirprei- 
tur= rrlraped into the DeVilbiii bat¬ 
tle depends Hirinrly upon The 
amount the valve release is depressed 
This can also be regulated to the 
wisbea of the operator by a small 
thumb nut on the release. 




Th* Unirtrul Saper-DitthrjM -« 


The larger of thr two handles is used far all of the remaining air 
modalities. sod it » lh« ihr Air C™tv>\ hiailli *l«U it* 

lypt of (He modality, coming. into the bow. This handle i* also fur¬ 
nished with a valve by which the volume of the atr may be controlled a. 
will. On the bait of the handle near the lop is a small valve with a hole 
in it", which may be Iwrefttd or tightened in the Handle by turning as a 
Kresv it turned When loosened in handle, part ^f Lhr air coming 
Through the bo* is allow c d to e^ape through the Me in thr valve, and 
bv placing the thumb over the hole, any desired voW.e may be had. 
Whco this valve is screwed daw a tightly; all of the air goes Through she 
Handle, and thr iutnuniDt ifl use ««i™ ch« foil volume generated 

The fitting on the end of the handle is also removable so ihil 
varies tvpcs of ctat¥odn Or aecessorirt may be U*d- When K lasi cop- 
pmg device are attachrd. thr fitilog is removed and replied with 
the fitting having the rubber gasket iroidi- to hold the glass tips of the 
cups. Any itandird areeiiory for pressure ar suction apparatus can be 
used wLih ;he Univcriil Super-Diaiherin in addition to thtsw MUt- 
wwifci furnUhed. 

Connections for 

Using Pressure and Vacuum Accessories 

UeViibiss Spray Bottles 
(AEDmiwn. Nlbali™ *!Wf Mawdrt &Wn> 

Select ihr cpbottle fo be: used add eonncci to the ait HtwC wish 
( He i null handH. by slippLnp n™h of The handle into the intake 

™ ^ ^ Sp«y batdr Conncti^ 

motor on bv- (he *■ r 

Switch." turn (he Air Cou(rol 
handle pointer ro thr marking 
-V*njum V ib . DeVilbisS- 
and di-pi«™ (he vjlvr «I™ 

Ibt Handle with (h* thumb 
until the dwt«d mount of 
ipray is obtained Tbe sofolion 
in the bottlM may be kept warm 
by leaving the i p r a y home 
heater on ?vtn though th^ ap- 
paraiui it not tn uic. T he ga uge 
doe* not repiil re tlic prtssiurt 
iLEtd being -.cFin^cod craly on 
(he vacuum modaliliMr 
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T h * U niv** f if $Hp*T^Di*the r m 



Cupping Devicts 

In using either rhe plain l up. in the Bin method of tftsrkg 
Cupping Connexion hyptnrmb, or the cup with ihe lnip, 

far cupping bosh or abseen**, the 
Un^ jit hose handle i•. ukd Unscrew 
I he metal nozz li an ih* end of The 
handle and replace wiih the special 
noizli with the reibbrr gisfcet Foe 
bolding the fjhas iLps of rbe cups. 
Turn the Motor Switch on. turn the 
Alt Comtul handle pointer to " Vacu¬ 
um," and Joe™m ibe valve in the ban- 
die jo ihat the air volume may be 
formal ltd with the rhumb. (Svc 
pa^je ] 2. i Apply rhe eup ja needrd, 
and by carefully bringing the thumb 
ovEe she hole in I be vilfc, auu the 
dnined amount o t sucti&n. To re- 
bare the lucricm. remove the thumb 
from the valve halt. 

Suction Massage 

The large aii buse handle with the 
metal nozzle ip place is fitted with she 
large rubber cup Start the motor 
by turning; the Motor Switch ott- 
Place rbe Air Control handle pointer 
on "Vacuum Vib. J “ For miuag? pur* 
poiftn rb* valve on the ha fid I* be 

screwed down Sightly and auction 
maintained without the thumb con¬ 
trol. U Mich treatment h. Eon severe, 
ir can be modified by jesnrfmg to eJh- 
thumb over she loosened valve, 

Pressure Message 

Mjhjt variations in the applica¬ 
tion of prfliitrt massage are available 
by utilizing the different types of ac- 
ORiuritt and applies tow. The ap¬ 
paratus fritingi an rhe tame in all 
treatmenu of ih'n nature, Start the 
motof it the Motor Switch. tuns the 
Air Comm! handle pointer to "Pres- 
sure Vib/' .md Soown the valve in 
the large air how handle so that the 
rhumb valve control may be tired. 
For pI jui nn attach vibraiode, 

wirh soft FubUr cap ro handle and ure 
aa ordinary vibralor. 


The Viilririil $ m p e r - & it t h e^r m _ I- 5 


Much favorable comment has been given to the use of the P^n- 
mngEOJi In painless rectal dictation. 

The rapid vibration produces more or 
le*i analgesia r and good rvlastation, 
and the taper of the ceme. combined 
wirh the constant pressure of ih* 
elrttrr:>de. easily fared the cone into 
she rectum. The tone should be 
lightly lubritaird with a aundard 
lubricant before beginning the inser¬ 
tion. Al thv beginning of (he appli¬ 
cation. a mild air volume, controlled 
by the thumb, should b* uwd, psor- 
Tseuljrly ii the Erudition 21 painiul. 

In the laler lEagc. the thumb valve 
may b# screwed down tightly, and 
th* full volume employed. Place the 
Air Control handle on ''Prcaurt 
Vib." ' 


Massage of the Ear 


An EK(P(kfully uwM modality is !tvf u.w at tbf b«Kt and tbr 
large rubber cup for ma^sagE &f tlK 
car and middle ear. Attach the 
hcaLrt to the big* air bore handle 
by dipping it toihc metal nozzle. 
With (he insulated e&ids. connect (he 
bratcr to the Caotcry current Ire 
min ah. and pull out the CauiEry con¬ 
trol about one-third of its length- 
{See Pas* «/■) Slip the large rub 
brr cup over Lbe heater ml- 

tachmrni The twin drilled laterally 
through (be hearer nozzle prevent 
a direct blast of air (torn reaching 
the car. and the application is pkat- 
ifigly mind Utt the thumb vaEve 
to control the volume, which should 
be retained within the limits of com¬ 
fort. If ilw ab b vilher coo warm 
oe too cold, adjust ihr Cautery control EO tlie desired temprrJ turc. A 
mild, vprm air blast m^y be' used in ^ny CLindition bdkariug amrh 
Eceaimcrul hv ussng rhe wmr attachmtnti. and moving the A*r Couteol 
bJfldlf pcnnlfr til even Pressure." 
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The Un i y r *** ^ u JD p * t ft r r m 


i? 


Eustachian Tubt Opener 


Connection tor Air Pft*M»pe ft) 
Etutidiiin Tube 



Sun [3ic motor Jt the Motor 
Switch. Set ihc Aif Control handle 
[Spinier u> “Ptravn." Attach the 
Emtachian tube opener to the latg* 
lir Jscse hand]*- Loosen the rhumb 
valve so ihat the thumb control may 
b* uicd. Inscti the applicator into 
the car and apply phuatt very grad¬ 
ual!, dOnLrpJIlng the VUlum* by Lhe 
Lhttwb. Cate mint be pud tint to 
apply a sudden great volume which 
would result in pain and possible 
danger to the ear diutuRi, 


Suction in Tonsillectomy 

Although lh* Universal Superb a therm Outfit does riot include a 
Suction batik forckidng fi-eldi of Pp**a(toiii th* apparatus ^ait ht used 
mojt luctessfully for r hit purpose hv the addition of such a boitk to 
the j^ciwjn*s. The motor is started 
in th* uinafc psannrr and it* Air Con¬ 
trol handle pointed lo "VatuPhi " 

The lartfe air bow biodk ii ftfKd with 
the adapter furnished ^ilb th* 3m.- 
t wn bottle Lo attach the rubber hose 
The thumb valve on the handle ii 
tightened or looked to obtain the Jr- I 
sired vacuum as shown on thi vacuum 
HUngc. Car= must b* uad to see that 
thr Suction Mtk dm not Oil com¬ 
pletely and allow Ffrfll matter Id teach 
the operatspiR parts of the jprtfrit u* 

Howfvier, the capacity of this tauk is 
sutb tbsi under ordinnry conditions it 
witl Ok* rare of all matter aspirated during an opera taon. 



Suction for Sinus Cleansing 

Bp substituting a spcdaJ Slnua Cltanier and bottle for th* Suction 
bottle H dnnrribed in the Tonsil Surtion. tbe apparatus may be used 
for this very important treatment The thumb valve on the latg* air 
Jwse handle u adjusted to obtain thr required amount of vacuum as 
shewn on the gauge. 


T ft t U rf i V e r j ml S a p r r - Pill h * V irf 



Cautery, Diagnostic lamps, Sinusoidal 

On the left lidc of the top panel is a switch maifced ' J C-D-S 
SwitLh."' This Contrail the current to the Cautery. Diagnoitie Lamp 
jod Sincuoidal modalities. In front of this switch ti thr Cautery. Diag¬ 
nostic Lamp and Sintiioidat Switch tomistrng of a movabEr 

levet and thret ronta^t bntcpna , 
marked "C r rr "D/ m and "S." On j 
ill* esrirtrmf left of tbe lop panel I 
□ re two binding posts, which aic I 
'ihi outlets Hof these cnrtenii In f 
the upper luft earner of the from I 
panel hi a black insulated fertdb . 
which pulls out, and it labeled "C- 
DS Control," This entile assem¬ 
bly controls both the modality and 
the volume of the currents used Eor 
Cautery. Diagnostic Lamp and 
Sinusoidal application-i. The C- 
D-S Control is arranged On □ prin- 
ciplr which does nut involve the 
vh of contact buttons, and. there¬ 
fore the current can be increased or decreased 1 without any sudden 
changes in volume. 

CAUTERY. Connect tbt cauury handle to the binding poets on 
the left side of the top panel, using the insulated cords furnished for rht 
purpose. Set the C-P-S Selector swkd] on the mniaci burton "C." 
Turn the curtate on at the C-D-S switch bv pushing thr lnob. Pull 
out lb* C-D-6Control on thi front panel limit the cautery knife glows 
wish th* desked amount of hear. 

DIAGNOSTIC LAMPS. Connect ch* Diagnostic Lamp to the 
binding pairs on «be left ?jjdc of tbr panel, Set the C-D-S S*l«;nsr 
*whch on the Button "D.” Turn the current on it: iht C-P-S iwitcb 
and pull l>u 1 the C-D-S Control on the front of ihc panel until 
diagnostic tamp glows wltli ihc dosirod bdUtmiy. 

Note:—In using a hr [Jiignoirk Laaspi te(|uiring very mild 
currents, as in cysiowOpfi. set the C-D-S Selectae iwltch 
n-q rhe Battnn ' C/ B exactly as for cauicry, io ^alu the 
benefit uf the Eower voltage dvlivacd from the "C" 
connectton. 

SINUSOIDAL Connect either rhe Sinusoidal bandies or disc* 
to the binding posts on rhe kfl of the top panel., using the rubber cov¬ 
ered retainedr cords for tbi-s purpose Set thr C-D-S cri tciat switch on 
buiron !, S. J ‘ Tutu tbe curiem on it the C-D-5 switch, and adjust tbe 
ctLrrrnt to the desired amouoc by pulling obi cm tht C-D'S Contiol On 
tbe front panel. 
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IN 


r H r V mtf 


toerm 


t Uv% for the Universal Super-Dilthettn 


0 UN.*, m* m 1 1«■ treatment of JH cundhloflft responding » hear created 
ilri-ji ■* 11 Inn Mil! C?MUFi, 

t^ulgiii «lhm r• If iLr desEfuetLori mf hU|»erfkEaI skin lesions. warts. 
mulM. «if 

l)#«h i iNmi Nn dehydrating sjuS denfovinji [iiiue jj in tonsils, elf, 

KUi lr-h I ■iriiniiili.imriir uwu* JfilTBCtiwi of liJ kinds, cancer. heitiOf- 
rlMHfli. tuhinri, ett. i 


Allla 


■Hen Mr reduction of high bipud pituurt. 


Diojnojtir [ niM|i LoriErtl for Jilt lypri nf dugncwfc lamp* Cameron, 
qrslumapn Eijmilluminiri an, ete. 

Actual CkLtiiirv l• if tissue delimit son in which tbr ac e ion d actual 
autiry it Indkjird, 

Rapt d Binmu^tl iiIrtaiE Mr TUEin^ jltd i tearing mtl-sdc 2 nd ncm 
injury. 

Air prouur* fur graying, nebulizing. powder blowing, rte. 

Air pT«iiij.ffl- lor opfnmg congested curtachian tubes.. 

Pneumatic li -r licaEmcnt of skin and vnuwk conditions, Su¬ 

perior 1-0 Vibratory 

R«lit Pilntntlon using she pneumatic nunagt in conjunction with 
the Pennin|[Qn cone. * 

Ear manage with heated air in the tmimtnt of deafflet* attd middle 
ear <onditfoni 

Air pri-saure tor vj[>urising and administering <rrh- r to i?K* mask. ether 
tube. Or mouth gag, 

Suction ior jL'iikivmn blood and fluid from 1 aoJds of operation. 

Suction for cupping lei she treatmen! of hull, jbwfwcv etc. 

Suction for the product ion of artifical hypere-mia by The method 
for the ErcaimrciE of its Fla m m a tot y conditions. 

Su-ctiom /or evacuating pits from congested sitings and r.ita- .pharyn¬ 
geal space*. 

Suction for drawing lOnriL from The bed to simplify enucleation. 

Suction for tof.iil treatment by rhe Waring technic. 
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reminiscences 

OF A B1RDMAN 




The Story of Earle Lewis Qvington 


ateuF Photography 
MJ. T. Student, 

Electric^ Engine* 
Efvrcpreuwt' 

Showman,. *«* wr ' 

Pioneer Ari^ 0 ' 


at D. Camp»» 
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The Increasing Importance of 

DIATHERMY 

through the development of the 

BURDICK SHORT WAVE DIATHERMY UNIT 


LNvIwLiQrii vi Bitthe-nay 

|| Shfwt W*M(! P»il h# rmj 4 

WftVtf l^HCttw ftllril Rftl** sii-.ri Uii- 

|J|L*E III ■■ ' r llu-liuljii PJIi^ AllVAlhBdiri, nil ?*!■■ -11 Wd¥£ Dill- 
ilii-nut 

III. AT^IlCHlirilL of stnp-l W*kr* DhAlFTflf in- Misiliriiin 

l-ilirr-l 1 111 1 j r- ^ 1 1 .. 11 -. Ml 1 iiiFh.iIii.tiii 

JV. A|.>|iJ il hliu-n erf Shut! Who LI in**v*- rmj in iiyr , .r*l-Jf l Ml 

Ivt-iirautBlr"! il■ ■! il-iti-.^—Tin llurlk'k jWIi :• in Sungri-i. 

V. Th* OmTEidt SWIJ.J 5»i«i W-™ 1 2 

Thr i lihfrMl—S eiii 1<N*-> ? -i ml I'-in ml A-g■ |-<1 i l . ■ i■ -■ i^ 

VI tlw 5WD-5 CbilHrir A»tk*tOr. 13 

Tin f Hume kc-'i'-ui-M | , ':i. r.n - Thii M ■ kvtrir l ? sHer Tin 
ko^iiFlLLin Orel 

VII N-atabik' Kr^hurr-i -of lli-r Huniirk 5WE-5 M 

VIII IU I* U.* iLr Burrifeh SWU 4 Bbart W*« B-lilluem F Unit I-. 
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THE BURDICK COBRO RATION 
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The Increasing Importance of 

DIATHERMY 
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EV-ff f-11 •• 1 1 r 1 T 1 S 
■ l iirtnl n H 3 A, 
N- *Vi li I «' lnl 


he 



EVOLUTION 

Tlur liistury wi the Iil^lk fw|iH?ficy tlrclm tttrmit, ihi? ayjwuf 
*-um-ii1 til i! ii^il in ilidthr miy ^[lli|Hnt;nl. inlinHiIely IvillliL aip With 
ihr Ili’S'itv nf itarkiav n^-lf 1 hilvmn-nii ilimI i'nr nl^m l«ivr l"nK 
Ipl'tll nfideiifcW<] iiini|^>rl:iid cHiiglhirtiL' ami fhrrafH^HStf iiiiiiJnJiliL'h. 

Iii.lt thr 1 ht'ini | H'utir fipplkrttfcltt nf lLif4h wH&Kt 1 UM*\ IhkH fm|U vilify 
i-liiirii- (.‘□iTL'ai!> n jm-iiil- .1 i*kh| l-i*i jJli*. 1 in tSk ,Li'VL^MtMNt "i 
i ']iTirErfltt , ra|K.iiii'JH. 

r 1 1 . i;;1 11 -ni il riMfrivTjrJ ia- pv-.ilinL Av\- ln|iim'ptu| in ifN («i- iriiriiiji 
liw fturl-l lv, ■. Tile llvhklbJiaUH mil ill i :l-iliII in- mi I lIn' iLh|iKTi'- 
tlmiL'iJ mmilicT ,nml vnridj ■ >( iEj-uliilijit' hh eith.i 1*> ilu- Jinnic- n 
I ii ill i *i#Jaf* nf Eh? LuiIIIl 1 Iuh-n miliLnil llh' Llfriliili'/AEihli nt t'ffliy 

llkni^nin- Ji^imi which iii.itfhL I* ■ -C ,i>■ I i rHdliili 1-nliiiK tl h .nl- 

p| tail! I nfflirkii iiHii. This Iwi 1 m lltf TTiiilnyiih-ial nf hM;l 1 In-Fllly am 
.1 Inru,!' juralr, ,lIh3 lllnlrf |1 m* favumhlr i-KlhUl ii H lh. TIil* II ^ i«f 

..UniIh-mn -m-- line lime Iki* imn ;i-. A i.r -itrli mi ■ MrnE iIi.ii jimw 
it uny I*? cim«rvniLvrly hi nidi iIue *cwral IhiimIfwJh nif iImhihi'i.ihK,s 

-■i In^lnwlil- 111. liiSH-n I-wry nwmlh ii iV I niLnl Sl iU- ... 

Jtin ilmiWrmy, ;i« in vr:n iliij i ;n■■ I Flir iiiiiiii iJblr |-‘i5- 

tt.is |H‘it^l s wan iii ii-. i hf ii ivy . I In - ll^^l FH-Jlily ill* v«.-li i|iiihe nl Alfcl 
nnimm iliijamvtNMIlL ill iiji|il laimi |ti lurig-li’- .1 h;L- pfinliailHy 
a'lailvcH itltii il*. p|L-^-n|-i|,kV fi.mi wliuh, in diishnl ;i|i|.li.:i^iin. ai.it. 
nahHi--, dn- dirliiT niMiltilitii 1 :, ;i- mudi ;i- inmlrni li'Fqilumr i ;n-iIiiLi 1 ^ 

-III ||.|V- ilu- k-li |ili..ik • nf n -ihinni'iii rlw luhiiLiniiinn a k 

isu h |t-rn n-jn'infli Eli i , k't , trntlw. L TH[tefiii? is re|tfrtriiEfaHifl 

LlmLiv'a r-linfl I.vamt alialhtrrny iiiliIkkI yv Ilk'll k flLjaiiUy ■-iaji|i|antin^ 
lilt- ulilrr JfiUK wqvu n>-l;il iLy 

J'Eir hLirliLUlun a^ lEuvelniwnL'llI nf 'JhmI vrtLw I llr I :\| iy kWlllUil 
lai^L'Iy inm ntepli^ii nf th? r|rf«:u. [iilM:ri‘iii in Hk riFiiici| Jrs vl 
krtifi waw tliprapy. the iyj*- liI iKKUifon, Hsmrtlifly, ihne dc- 
ri-L-S - iiLi\ 1, fcuniumjtei4 :l- hillnWh P ! I’nnwiH-naLiain “i thi- ^ni:il 
IT ]<J*E ■»f elk- il^hirvil |h- 1- ■ II itiL- siiLHTtidkl IExhuw ailjSWfilt In 
iKir lIli'I i'I'I' - -; J I |-Mildly nf 1 1 :ki in ilu- .Si’V|Ht lit^ir- ivhii'll Ell? 
au-.itiiii-'ii il"i ■■ htih-nilrfl tii -Liuli: ,1-3 «l i ITirnUiiw 1 nf flMnwIe n-|r 

]i>ljc‘., 1 :■ -i< Elk- liar.. in nillanK siml ^hnpinji uludirtk* tn 

■ nl lin livkllfeit i:;i-I —. ill? rwlinalnU' I'inr- TH|niri-l In riAriklir c\*m- 
i .ii q -1. 1 1 i i ■ 1 1 »^e Llu 1 i’lrcln^li-' a-) I In- -hill. iiinI lllr il1i|«-■■•liliilily nl 

rarral BfijiticpiinTi tn'ut rcibi^lk ;lihI i rn^iiliLi' HirfiiCrtt 41 iluiKr of 

.'-.|M IjurriH. I Ilk ail I.'iihi’railraliiin id hi'-ii in sin- Mlln-ilid:il ti^-liLh, 
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-irn| nf pimps ri‘-,iirii|Ljj in m |f- i vsmphilinn iif lifer rlrrtr.i.k - : 

iinel 51 cl mica] hcKtih ^ vrhkli, ItcraLisr > •' chr idtjui'liiJlto alfc.’idy 
N-trr|, li-n KHhli m !►' iU-ipi.il li h ilu^.'i«I mil -.urpri-iii^ ih:i■ 

llir m-iv Sliun W:ivf 3 iTinlic-rinv ivliirlt i-hninLTlr- tli-. -n 1 1■ K ■ 

l^'iiijP; jfcL L-i j -NhI h« i-iithuhautittiHy Kwl .iy liy 11 lr . Tlk- 

mbc,, utmjplkfch-, nihE safety cd ipidfabBii hay? nia>3r start w*ye 
ll'H'rnujf .i V, r iluilll1i- ilK!UI|KiltTi -.il 4' il4 ih Ilf-U 1 } n mr|bJ ii ifi - iti which r. 
Vimia ficirtisfrlh -'Ji 11;- nil »■! impin'--..ihU' Ln n -• ■:[i.i5:' , ii.*-riiin 

II 

SHORT WAVE DfATHEfiMY 

In nrtfcer Ln Ih-IIct :l|.i| irrrhiEe llhe -igiiifWatlre ■ ■{ llir Echii 'Slfenfl 
WiLMr pliaillLTiny'' Li will Ih- yvl- 11 In :IVJ|Iv . 1 - litVH ih- ly|n- a h-msti t- 

iililianl hi slinllwpiiy H|iupnant h-fcin: iln- ndm u| ■ f ils* >lnirl wiiv 
prinripU 1 - 

Thu L'lwlt U-.il illlpLil-i-. fjElh:Kiicil hy -;mi I LI III a liiisi-i 

-n Ini (if wjwc i’iitjvN- c more llwm MW meter* \ wiih ifliMfpif"«i iiH. i l- 
|:iiM,H nils-- ■ - I .I.C^mjCXin- |ht I lu iiwdlf.ilu-n roEc in nm 

ilLillirTiny mi it-. -»E ill'- i]mr^-^!i]> typH: b-, m IHi'E, rnllrli hivii iliii" 
ihi-, figure. 'I'lrt-M lung wave eLlrrau- wiEli uiin|<ir!Hivc ly Iknv HHii-l- 
|||||'|*I nili'H fijUnw 11 II- JKLI 11 Ilf ]v.m r^i-l:mw IiHwi-mii i|h- ■ -h--r. ; 

lliry Imvi :l IfEirlnu v 1 m cimniivnrl I i.-* -*i» - v. lilt hi^li reiL-SlaniT 
I hiirli :i> \kr.ir* t SrlPili.n-. fa-ha. ..ml -nili-illi - i imi-rhlil -u-mi -1 ;HI I 
m fellow leu nstnliml twsnc* (Midi blond am! lywipTi vcwdi arid 
HH^x Il”, ! ‘‘I'll: j irbwipal mimTUmli^ii -f 1 h-al iv-rurs in Eli-. 4; hi 

Jirirf riLitH MEanniiai layer*; adjurinl In l hi- c-lnl pm lr-< wliilu iIh Is*-im- 

H p- iii>.it -1 de-ifriJ up I mm i li re rrrxiiu-i.tly i'lmtuivnnnl Ly tin- iirm n 

Wave L«i|;ihi and 0 jmt i LLi Llcibi Ratci 

Thi: la^- nf 11 I vai'UIIIH Ilih' '^‘sFIilhU niwt "ifi'T rnrnl i[rv t f.^ 
nieiiti in rkilriral rev-anrlfe Iiath; iik^Il 1 - il iPWMi14e to ^in^irLin dm- 
Ihcftin mill - which |htlivh|c cur/rnK with f; iL:i1 ^ ™l*lv"Pll 
tnj:lh% anil EfcILiinliUrtthlv ^lil^iiirailii^l ----. illalp-ni rate- 

Wri^s will el I- vary tinm li* i" -W iiiicer^ in Uhj»ih inn ^Lk-il 
Ih*h wflveij itlLm-hi'ii wuhe - i li - iliari 15 nrkT- n kn^th 
SliuM Vi. ivl' eLinruK wh li hi|:h ---llliHh.-ii rah- m-I --nil 
PCt-Ml jwm'lhiliVr [H.WLt, I mil ;lI*>- prc^-trME irflker ilihliliU .nlvniHJi^v- hi 
i In- i-M nii'n I rippliiTilii-ifi nT ilin.lhi i rni> Nuthihi' In- ! i -- .I- • , ■ -1 in 
■ is: illiil■- TL -..iri'!i. Iii.-M'i- lit. hi Lm]in':in iri:U ultr;i -U -rl wir-« k nl|rr 
inly .■ 1 1v:m 1 j i^i spi'l'T hhnri wtLvr>, nr that any -mr -Is-■ 1 1 vinvi* Il l'll li 
M -ii|H-rhrr Li I WIV »itlicr. li in MUu-iJ ilia; w.tUh u[ alijr IvLI^qli L#- 
Um Mi nuli'r-; aid- m(tin.11% elTulivt' n-t fur JI- E^lrnil rEiathrfiny n 

pi-ih i'i LiltiIj 

VVhcnenh ih' HhJ.r^irrtHI I^eillrtlinfl raty ILII;iinrr-1 (it fill- - nlahary 
«Ii.nil- i nil, mi-1 w:i, :i1piiil -i\imi|. -lnul waie i ilifrtllt 

«(r‘i i’i. - (-i - iUulk-n raEf fc nl iculiiv tan» - I In - EjpiniL Till* 1 hurdle t 
SIV|L ■ Slum I U , 1 ',.- Nulhrillly I "ill?, with ;i wan- lenglh nl" 1^ 

. , piPi-tnn - a mrwnl whh'li i.H ilhilf' HI Elk: \Mt nf JH.UUU.Ud 

|*l illnlld 
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Sbtcl Wave E5ialhiM*my or HadinE henny 

S - -li-tin-uMr dlnM vrn vv -lijnk rmy ir- in ^n.liimry cUtttl'H.'rtliy, 
llir Il'iiii p r ifpfnrfA)r , P'Mi_V In- iie«l I imjH i^-rl ami is Sidn^ Ik-^sE ill HMiifcr 

sjirarternh In n ireful by HdMv iliii! ^enhipnin,* piddihliLHl 
irr.ilrr llir ikuhpiori. of lifer OaHm'lI irtt Phyykttl Tliem|sy, 
v. - - ;iUc! -I* "llir il-i. Ilf ntl 'tlEiri Ehirh frM|iirmy firM" nr a 

"hkif'h imun-i.y Wvri^i-unii' firW" s>r |-tn.n t™|Up ~.mk «1>iik 

" ih. ti niiin.ilnp- nf 'UtlVn'iit i >.]* i inlnili ! - '3 hi- ImM’ i | nf nh 

ml !»■ fir I null'll i- plr-ml IhIwwii the p|:m.-- nf II ..I 

in difvrE t‘Mii-nt‘1 Wltll llir pUiti'*- :i- wilh dhil hrriri> 4>Set-KimEeii» 
hit -i-p:ir. k li si fmiv tin enhilnnc'r rlrrintrlry Uy ;m ;iir h^W* 8 - 
An .ilh-Tiinl Iili; currrnl i> j;l'iwt7iEl - i I hi an nni'ilhEillpS dfClllL «if 
vvlirdi I hi mm I rn MM* rn a ]«rl. In llltfflliS a VflTIHlin SijIh% ‘t'Sir 
fFCi|Urlli'y i> nf llir - -ri|i - --i iinipiiLiidi- nf femn W Eei I0 fc 
cyi-'le?! pi.'r Htoiul; liial M, ihe ahrrnatiniih arr (■‘Min 10 lEh m 
iinn 1 ■- Taphl a-- thnsi! ni diathrrniy. W(n'ii liLfiEi pnwet EidK 1 ’ 
Jirr liM.'ii lln-Tr i- a r;i^i<l p' l^rfllinn nf fltSf ih llh- In- 

IWerh ifie clrClrt^lfi wlltll ft flirr-rnt U 11 

A|tli-iLi^lt till, .irtn'k 1 hy 1 tulliLli^way ElIIiI SliinlfMII Vru*. ptifi- 
HkIikI thrre ynir- n^n, and mill'll Iti- tfTHI.-JjHFrrl liiict: (Mr lin»r In 
?— i e**"?— — llir luLviihmui * m -Imri wav-r iV-irlu-rmy, iK-i- nulh' r- tiv.:^- 
ni/n-l thi- iir.|K.ii:iiiL k ,- ».f Oii- iii-lv iRmluSlly i'vs'ii Ml IlnH linns d'llry 
WritC. "i. !m "jin-Mi< m i llnl ivall 1w niLinf Iw llir hieilh'.il proieMIICIfl 
i- tltii-i Ih like nrw ly|i* nf tic.it thelrLpy Ivl lei lllaii 'Ibllltinny F 
U'tiar. rhi-fi., :■ n - the rr-h.Rmi-H H nf tlii^ iirw iiKwInlity * 

AdvAntnii c i nf 53ioH Wnvc Diathermy 

I lie- jwlfunliL^f-. nf 4 win ’W'ftie stiailirnLiv liver nnhi.Msy n|b- 
tPimny. in llir li^ht nf |iPc»*enE kikluieslj^c,, iciuy Ere -tiiiiin ni.'i-i| a-- 

faJl&wi: 

Slinrl viavr- rhnllirniEy fip-liEn-*. .U-L-p and rtiiilmm lis-nr ln-.ir 
ll> ifrtiEpr |Kllclrn{iu |- v.rr nl.-ikc^ h Icjn likrly thnL lllli etlf- 
frtit will I’iTi'uiinnit ilw Ei^Mir- nf liii^lh-r rusiasmiret this rmilh 
h loiter heuliiifj nf r.in.-h tiswjws as bwi» and lenHlnns, uml ptetirt™- 
1 1 --il «.«i nr^nn+ vritli hi^lily re-4-Jlnirl l-i| 

r ( Iilt nrw 1 ■- 1 k■ iiS iJ.'inJm'H.T < -kvli.vlr- aru rtikilv ;ipphi'.l In 
unwls uni mu %‘i-ii huii' h-i *. -iNi.-r ettrtlhtin, enats. *t dFiihsiii^, wil h- 
*iM dni.jH'r ■«•! i-ark jumjM and ir?mltbii l^ints. 

1 lie *miplii'i1y -t jtj jdicaliun ..i i-ler|Tih|t^ uf 4:iiklari] si^r 
I ill llir I iliii -i -iiiilmi^ ElBDt'Hiily I'd I'lltEihi; rSerETfiflr ■ (ik mrlIi 
|, i1i n fculttf IiITjih. 

The nfwruthjii »n' the unfl it«II ii fiin|jte and en*.iijr siiJulsUe 
ii. (Ik tinjidikui anil llir p:m tn Ik" SrnsEeil. 
t Inikczil ccalill^ ;ifr (viler. 

*1 |p-a.|ll|i« n I -I, ,i,| -. 1 .. H. . 1 ., W fe I^MU d n,|| a HHkHiM I 1 l l tik V.-wrPfT 

i.. I I l V i - ito Ip I I 
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ft ira MrftHTAfrCE m- m.mEti.hNn' 

]h ,‘i hiuT i h:i|ih i- ,1 Entire L-vti.--i-.ivL' iltwu^imi >?f ti Lmnii/uUr 
T-lirirr yi'JiVl- llllil- ll* Hlindick S\Vt3-ji—will not "Tily ^nlHlnnlinJi" 
llii' :i*;Ka[:il;nj[H% nf -\u>r\ wave ilr^^ic-mic alr*-Ji>lv mi/Eil ii>iii> I, l:ir| 
will rttn'c 1-1 ilriHnmfLrJilc llinr further .Inrl. ijimmt llartyll^l] lllr 
| ■ I a : 11 i 4 1 Ilf iiilvsiliOftl prindples- 

Ml 

APPLICATION OF SHORT WAVE DIATHERMY 
IN M£DFCINE 

Tlh fr ni l- iwo lypcs nf iJL r ilhen¥u-. el.-i^ifk-i! ruTi inllng to 
urtaLlwr iln 1 MeIi fmtihi'ncv currtnl i- un ruly fur Inr-HinE ri 1 -- 
MWJ. Har £cir stffUiEy rMmyinji itsfCTi. Tht firfl t* Rowrall)' reft'rprd 
Ihp n> JEidJiiTTil i lincSlrtiri 1 ; I In; Mi-'iiiJ it sr< til c *1 lines, railed ^tr^iinl 
■liiLllimiH , I Hal ft i Him- nmtr |»viii‘Tn.lly fcfcfttd Em a> uNiLT-i-liturl-V. 

Tilt millt'iUMtiH lor Ehtr iw i*f ^Imn wovr iliaiJn-rnu in iinnSi- 
riric >ri' tlir -.uni 1 ru, for iinKnury iHnllKmqr. I liiwm i . ill? in w 
Ivjpt ill %*lnxSu ii'iiiii'ii i ■ - him! Jin 1 r;i-«i* :iih| «.irnjiljtnh wnli mlurl 
llwi Iphi \ Ihj ; 1 1 ■ | ■ I i ij■ I >ivur i»r sinnll aims nf n-iL^li ;m I larmti-ii 

l * in mi r, ir ivi-Jt ns overruLs* ilFrtfttn|^ r oi doiMnj*, h;wi- Tirreuk-ned 
Mu- «o]w »ti ifhilhpiniy, Ami eIi t ranform Ihcmul penetration df 

I In- ^lsafei-4 vravi.' rumen: I Itr- I hi- gfaiicnl lHcfulw 1 ** ,hip| jqi 

|-tI ntn.. -I hhu.lrrn JbtlLrHtty. 

“C Li-1 jl-I-TlI til dlL-Ji I tulLr, 

iXulwri'iljr h;i- Item! fiHLiwt si -I." ! nl ai j 11r111i11: J li mljUrtnE 

II n- J -i j 1 ‘iilif a^ent in iimr^n-hhi iiinr cMkliuiiiK, -.ri*h u- munin, ikIi- 
ml][iii. niynlpHn. ^rmiin-. ami I'linfrit-iuim: in h—inr- of ihu toiwrfi oliJ 
ji iaiit», suit! Tin ■.-fpFiwuL- riininnl i-iti. nithnth, |«-tii --1 1< i -. mlbinnn 
Inn- h\i'iit» nf Iwnir, anil fiiw lnii ■■; in rr-piniiliiry IriKi nffWtiiin', 

. . pcmurKHtfa, &rMtddiii» lirfindtiedtik, ww in f. -1 i-.-n the 
nii-^il .n^'iNsi'in shhim.'&: -n f^Ph iu pnfljniiinimnim; atnl in ■ ■.■indi. 
'll" nimlilUriK. ik.li .iv n-si.-.l ilUur.l. y.. jh-e ..p.|.Un h. papih . . 
and 11 .—-■ i j ns n > -- 1 ilE 1111 - friini timibliirv Irhrirnnrs 

^p«i>l I nctif-AEjoTii 

i'liL' tine* inhl liliiil.ilE.Mi-> •>! deillirniiy -a-* :i I ln , r:i|^ , i it ti' p^ml 
■ 111- i.liCTIi<£r*l ill ILIi an r H‘|i- tiy ruttlLof." |.illU1r-hn1 Linilcr tlx- riiL*]ii 
dif Hit rnuni'il im I Iky Thwrain nf ih«- Airictfciiis Mdkal A-.-.>- 
daiinn TIn- ■ |n*>int:Nt fnllnwii^ wtn . 1 tnltrn fmiiK ilh^ \m\-i-\ 

JP fir'll I Iff? ri iii " I Il;i^1m -nuy i!i <■*. :i'K]w:it |ih Ii;hl" hi mil' vnlui 1 jn 
the ■ Jiln'iil nf lilh'ianhnib. l tiL-rr bi iHK friirlh- mimliiiil iltMT 

fcn •kicwiniy atnl ih.n w l In: tl-Ini T ni [i;lHi, Tile iSl'^il'c .-nr*I iSuta- 
ti--n id 1 hi^ ri lii-i vnry in difltFtinfc jmlii-nK 

"I hiilhiTniv I'linm'l hi' in. iiMrlrml a ^ihtlIIl' nifi.' fur ink'iiiiPirip 

\i I" prninl j (idpitll II-hi;i|-lML ai.- ;nlpmi‘j . nfcnjiLniititicnlty 

i I n i r i l i'!| ■ Iwvr Ih'i'II 

- —nr- J»l- - Wr l-inHhirr.-i-, JAM \ . * j«‘ I Pm +1 1 ■■ 


WITH IMJBrtilCE -S%T>-S SflOUf w i\r im': 7 



I MiUiirAbif.fi tki- ■.inplicily ctKlr«dv nr>l al >L—ti>i>ii 

cn pniBiwinii xn^t pul ni,-.ii.-.rv crwiditiariV. 


* 


K .-.r r-~l.ii ■ IcHil ^pplu-jlmr mi Ir^pnii dKuklery 
Jii?«ibintf± u f-iL-rni£jiLil^ i.iimpU nikij *iffv 
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I hi UtAHINC IUIHfe¥A7fL~ «'F IM ATI 11 Blit 


iVl'Ifirni'T PiMrtfor f?d-rI 1 riUTiIPFP—“Dblhennj tutt arlitt- 

L-ah-il Eiy “imr n.-- Iiiniri- viiklp in Elll[»n ivinjj I In- circirtnlinn in jrftv 
|jin^l Viwulrir irfL'hisiini. h may be nwl h*-n11\ or i-. icirJm r mi I 

:l rIfll l' iciI hii'M-ic ii* htupmliirr- ■ an mSjiLiwi iu mlicf kinii* 

■ I r timlnbrnl |!vV lth-l-+ of rtrculatufy inipiiiiTiwnt inni t* 

i li-lii ill i'l \ Ju-ju.-! J nl mu] lliL’ iif dir iSEsrCiH' may I ll- nrru^snL' j 

In ilbitrtk j;aSlprrtifi s . I hi nhLllllnl Er-llurc l- u™ in-lsrTiiwrril 
Irrial .u.]i|,i|y_ )i ■■■! ihi-rrkiP. 1 (}*■ u.|ip1irnll>>n . : JiaEllel-iii.y ill tllrr n 
IHnll nf Sills. anicfilHUi k luj^inil. , - - ISjltIkmIi rcjwncil .1 -i-iii - "[ 
fflfUSE of UTK^Wllil FrL-atcirfinE i>f |^fig[Teilir *f tHo dabcllC IJ^M" lljHl 
i]inlltiTniy . . 

TIk tist of dmtVrtiay ih ihn iTtTiiiiii in of adttfl 
Lfna 11 .-- 1-11 li!, j! un tEuili- lin.*- n/iL't wills I'jnEMiiilfHihli- FthhII ■ “In urnlr 
1 • 1 1 > T '.i h n I l -• I lie 4'lLvaLNiil of IrUlJ^-mtllTf hi ijbtht-nny is 

I n'lii'(iriat fill- lllti tuticf of Jiuin »rn] Jlw ul llsr flUln-irhlNU 

n T lln* infect btm“ 

i Jc-u htfi-riifin " Ki-Uy -l\u* Him MmIUiJ ilHlJirmiy U n<nl H 
s!al]piii^ElU :i> in i ^rliutii? m 1 1 !■- ii-iul iiWEltoNh j-e IniiltlWlrt „ 

Willi ckcLrrrllr-i k l:iy k iifcrhr^ i:mrr on llir Mijriii|ihl.|. alii! mid ifP# | 
mer iInt wiaimn ,L 

fibfiiih - a 'l *rm tint! a I nif |nir*llfc |ry means »£ tliailwttiM 
many mhwjiir- E>mii|g aysvrn Him lIiltl eh rank if crtcH 

CHK iei vi'hMi rlq^hiu ijpjj pn-niH iIkhC r^nlih■' Ih n. 1 *. lit 

riyiMrrETitivH 1 imriiMlrrs bn svliiih dialllrmiV play- ii lar^.‘ |iitI f empm 
htIiejci, llarrir, IhiMiiL Util I Tim- Miry-ikit llu- iIppodE i.hl h- dU 
jiijiatcil under il* tiiflaciwc ni dbllieiw M 

■ -. -i ■ i i - I* - H.i 

trcnlflWMrt nf arnti 1 n<-| .liri I i -• V.v,?i; H |mri- eSm- inflimnrv of n| 

tlirnny euI lllr lta^lthy and dir di^wil tcidnry. Ik’ (ni: ik-H 'll*' 

I'n Min iif Mil lltallln UnIiH'V i'an-i' ■ im ii iLod iliurcsifl .."ils tM 

dphliliiLliim nf Wlllfr j-: iiH-n>:HLsI„ Iml LU fe Itrhwr -hrin 
-m!i|i|it i lilnri'lr mwS ni llir hllhifJrll-E'iintftiikiujJ i]l''1aiiLe-' Ls<iliiq| 
c-r 3 iiij Jij 111 ■ hiiviL'aluft iin,uiinnia-nihiI iSiarhi-'Tinj km Mu l-rin-(H» »fjJ 
^lillilajj fft-IIS [lir klrui jirmllKdl vrilliin llw JhtiIcIwI and ilsH' liMfl 
niMkiiiircfl by iV rwirtniMT whidi tlirrir jarli nfTrr 1« thr 
E|iwMwy ciirrrnl: fpnHpd ilihuiRli ilurtaii. TlsL'y Mult iJmi si ji rlfwis^H 
, i nn\ Mi-iln I's^uitM- IhHilini'HI b* II vMvlM iHi 11* rifl 

migiiniMiniiitm. inni [In- ^ime li/sliN 141 mh| fnr rliiiiberms 
iSbElic-rini is- Irt' inn meani a ni^- :■ 11 -i n -h|,h. lHik I'm 1 m-|>Ii 1 ili*^ tjjH 
*jkli|>k an ni l -III!I es ill kirrasli n slld- nlaly ill (ofnlihuEn is ■ 111 iNlj 
H.lh.-b iriiiLsnri's iJhllE.vInl. ■Ill'll 1 - reinmul ■>! dl** oH 

Fo^Si: inEertinips kwl, Llir pr^«-r liiiinr^ rcffhtlrS, ty|rt|mi1r • imEmh 
tn-,»[Enmt Hm< mltliiltMlIlHinfcl "f 'linutii •• :n-l II 
jrit s.illilijj; L'nluliliiHli. Iindnufyis acid >|rCsL|i>m " 

^nr,tail. - iriisf kiinr Ji'jfrrrr. < "Hia|||rHbly I kih riff 

II min In I ii- i| m In. J 1 I 1 - nF iniilr-llin^ nans, *|Oi*ril tn^l fl 

in 11*1' Mrtiri *ifl |ttw 111 fnidliri'b anrl jniiil ifljlirh* tfM 



».vrni ni Hiih-k 5*imHT I-Sut 



Elm <ai Eke r liTtr-ZiiTp i rrm-p nvrrl.i]i mill hvhii e\ 

• 11 i*iM*-e 4 *lien Imliii arEkrillc -indilmni 


1 In ilnliiHlri srp ruit|f npplipi| vn Eunikir niyj.lHi«, 
»taL*riP> ILuc JiiPMi'r. nr vrrl-rl'rfll nrlliril ii. 



, 
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LL 


kXrftFJL tIKii rtfr ftiAtUKtlMV 

if , r ipplitiJ, should Ik- m-i'iI rdrme iif 1 -In-nl^l 3 h- Edjnwrni hy the wSlItI- 
]**■! I nth m I m o] ■plEr-ilii m Elf hist air. In tIiSkt lthm il -h"iil»l he 
n | ipIsL'i I LiriilU in -.a: '.villi :i Lciunil hp! niiall inlm-'ih 

iJrif/rfrjfjf- Ai'i'ni ilivjl 1*» ilk' nlwcrvall^UF ihr ■ htllmiu anrl KeiI- 
villi El* rc|hirl^r II)' < '4 •miter, '"J'lLk icil'ISi-*i 1 --i treatment bEikr- B 
iletHdctl mqprrv-iiin mi I hi- pcil ShmbI mini I nihl _nriy InuLlil MU1M lit* 
of [isl-chir or sb^cntisi' Ibfellt':," lil.il ''Mi Ki ildr lili- used Ai:.tE|rnm 
Eli rk-.LfiIL>>- Yvilii fairly Mil*iVtnt'} refill r*. TIh‘Ti- w-> -jTXiit 

illl| «nfcVi/im-1l.1 in li IJ- rnjr*. AIih^l'EIht, the mnclitMm wn^ im- 

firt vfd iu As |kt wnc i if the 

Q|pv *»/ ihi' Ey\'—‘~\lH' i|si|k T iiiiJiit fri* a^li^S iluilln'niiy 
ih ,! i -i-:i *■!-- iif lb [ t'\i' nrr In :m nu'-n:v well L^tahli . ns. ■ nlm^ t.. 
ij eIm'iI .Vi'iIiv.iI ih;iII'li'eniy nny e'uSU'vt fyiiii in situ BHinfglB nf 
hi-^iL- 2 itHicr. MuiiIji-iih :l iid liaslrmii refhrri i4 >h ifrMtlc* hi crrhiin 
ojrm.nl IdliVfy i. - • i i .l1 1 lh"-J- f-nllnwimj Jqrinl pnraly*i' |r 
Jilllhi-l:- .nlvi-* n^ins-r 111*- mi|il.ivmrnt -i£ mnl>cai i jin I hi-rniy lb 
iiunt- - iiIili- diswnse \i \vl orniMi Ir r it dpttf billy iEnlitmillifieated in 

ifl.hi m.! Main. " 

■L'nn 1 1 aindicn Lions 

Thr rnlluwihif cmilraibiiinrimkt lwvc Ur PI Ikted I'nT Illr nht 
|y|*r ■ ■ T dilllWmi)' 1 tnriil. I Niyi^vl-t. li i- 1*1 kin'll hy uiur tkil 
*j|Hs voin|illiiri^ ii'- inLlr ■ 1111 ; 11 ~i? 11-11 • -■ ■. |i[Mi:n> l wh htay in lltc hiltm - Ik 
CHni-iili TL-il iaViii.ilik' HHlknihih. i-.r -Turn wnvr Sre»lnn‘nl. -ki.. k- 
ptriim lHal u< !&:■-- Ill' I il'ilInm! v: .I r^hulls in vmw nl I In 

" M nil ■ ;ij ihalhriui) ah i-> -1 hi ru i 1 11 1 n i±l II ^rq I ill in ai'LlEr :hf1.im- 

.. ]Pfin‘E n^ -.K'k,i> :lhiu- niiinlrjiiiiiiin lE'lkihiis. acute infcciiunh 

aft IitpI i -. illill ih'Hti- \rn‘\ v 1C in-favtuHi; . li jn ^iiv rcni«|ilinn ill M'hkh 
Ihc-n- i-i ii ti-intrni y in k nyiTrluij^ 1 , Marin n-« j^lMrar nlciT. and (Jl in 
alin-w arras in wllicli llw n|ippii’i'ijl n■■ i IniLl liii-« ly^ b inljimiu >1 nr 
Ibhl, n- in CiMl.ii| I pLTtplKnil IH'fVC iiijurk^ ,F 


iv 

APPLICATION OF SHOUT WAVE DIATHERMY 
IN 5UR0ERY 

Lk-yn^rntnym- is pJdincd by llic Cirtiiictl mi ntv^kJ Themp) 
n^Jilie u^r nf Imh fp^|iifn?y i-liKirk *^i i|lniiiin^ in -lu Si 1( wav Hun 
uiiuiuii 11 '-.ik- iLm 1 M TImti: ;yre swEenil w:iy - In wTiirli 

ill!. ik'hlfbL'tiVr nCliull i4 I hr ih’i-Lruhllf^it iii rMflrlll Itliy Ih: luili/nd. 

I .!■ ■ iMPMiTiricril MtHtnlilLi'h 

I'Li'ijnr.isinn ■ (■ niynliiiii, irnLLiibrii.n, rm.l cinliHi* l-v IIIijiI'- m 
mi i - Ir-liir iiiTiriLl jrr tin iiimi liLlilar■■■ riihiiM-iulv ihn| in 
flurgtry. 


WITH BI.KIHS k: hiv n ■ SeiT-HT vy.ivi IMT 


;i IkrncL^s lihw mrely uh'iI. iluliftltE-s tile ;Lp[iliCn- 
linn ni Imeic* ii«l'J s|^itk -nieralecl In ft CriTTmil "I Imi-h iv lilnl 
fK'.ltui vdy Inw 

tzicttrvdtitetixtiBtti % (dirnM) or hi|mlar C itn Idem i 

Tij'I'linKitin "I the 1 Mtdiat eilrnrl, r^imi * 41 r]e-j(riii-live r|ryin|; nir i|i> 
[frill I'111 IP j L-flh ky -11 • - - ii I h -it li hlmri lii|ila fnJijbwnry 

iilA'Ctf’Uifutftihiiimt nf li^iaw^, t\ -h/n-fn'f cltJinKlism,. i* liTErtlfjlLl 
nl-ni! li) .! Fit^li 1'M-^1 Mi.-rli.-y_ liifH.br mm'in ffliicll hMlLKCH lln.' ilr- 
hlTLiLtive hi-nl vvisliiii 11K- h* 1^ pk^LrtPywl, 

Till 1 ...'n. i-rnr-' < - mml; .'ll ih-LrlirnrhE wtlh ;i hl.-nk-, wire, 
ni nllr In :.ci dcctrfc currevil of hlliL'h lli[*h fm|lKillty Llkai 

is Cflnsr tihslcVitlnr dihiui^mEsnii m | hi; ti>-iii'fi vi i 1 h whwli ii cwnfti 
ill 111111 n l ruhl M'llltisii i>f tllr lylaljiliaCirs nnii ni]pillnriiHh the 131- 
ekkin matlc. 

Th^ FEithdick SWD-& in Sururr^ 

A -i_Kvir.l rhyir, - :i 1 ii-nj i-miu ^U|i|i| ; nJ liy ihc Ihinlirk 
SWlJ-5 SUrtl \S- 11 : hialhifiny Lhih I'l.j-- 1 iirWElt i- rffirinil fi<\ 

dc^kv^liuti. t 1 * ni'Ukitbufi, anil I iilynml i il finr|Hi',r^. 11 may I h,- i|,mI 
111 mttjnr marifk.,1 (ir«Knliinr-- -hif rli LtmrLIEtiii^ L^^'iit fur imiliT- 
w^itf-r sv-. t>: . 

The diyLfiritrj;inil cimPTl uf llw SWU-S ii feeiPiiiiHiimlcd Inf 
ill mill- I hllfylaL'iil ji|lr|H>-> I ml Inr Isrftvy lainjnr kit| jri.;; L | Wurh il 
i?i tcl'i tfiiiiM-!ii|i-iI ili.Lt iIk- hjiceiid BunHek ST’ J Snn;i^l 1 nil. with 
sH L-Jfchi^vr “Pifemtol niEiiei^ nim nt-" lie itwt. 

• 



KIT#H-|irHi | nr ^ l.- .-l-r.-.. H-.*^u|*lrl-c'lriHl ■. uLmi 
■ Mil Hilhrr mi him- *1** IrHM.ur|L>-■] r . >-<lli> r i 
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V 

THE BURDICK SWCkS SHORT WAVE 
DIATHERMY UNIT 

'Ll I- IhlrrlirL SI* n ■ hiliiliefUh I inr SW‘ll- 5 , r r| infill* 
:i 5 1|;i"Lii 1 ;i 4 v;in nil!.- !: in uk-Clmihi - :■ |n 111 ii --. r.rnl .1 dislihrt iilij-r v 
iifcent iii cliinl-.r :ha nktnbdE; A new tirtlKtylc i* iiiilvi - I Jnr atnemt- 

iiiir 1 ic-;n in the (Iks-ih-s, rn;idi ]VMhihlp kv ;uLij|' 4 ;'Ll i"li nf IL ^MX-iaSli 
ili-.ijjiH'il ■.nruimi liilw --.eilliLh.r Tin- lwal (iTm'wiil - lint .--ii- 
ii'iUKLi-m I in tlic ^iwrileitil lis-iu - luljnn'ui up <]l i-u-l-i rue I S| enk 

joilljr* sill- ilH|KinhilJi'| Isini- |h i‘i| vaA In* hi-icvd. J'liiehe ix rm tialTIrlii 1 
I'fffrl, 

'J‘hi- p-bnjdirily nrwi I'h-.i- 1 if dtl'Lrfflk sifiplkathi r, tliL- jnuTeaHLif 
dftffety iiu Hii', | 1 m? gto&a i^iwl ralive T N1Wi ' r n * ilwi litotf <§W viir- 
will, aLli I tile I'lt-ci r-T-UTpii nl lirriih li-Mlfill-e- df I hr HlLrMk'k 

SWH•? Iiaw hirrm^'iJ iIn inri.-n.ihi'i n\ liiiilwmo in vwry 
hr,nifh iif iiis-*tii.'iciK, 11111I iHCTfe-.s^iiJ il.i 

The Current 

The SWI 1 -S IItnviik-f Ik likil rriHuiPih-v rnrreril ■.nils :i ImVr 
Em^lFi ■ *£ lifckrs <ii^! Ilir i 1 si n-mrl-. Iiicli iiM-ilbliuu haH. uf 

J 1,11 r i.t!? 11 rvi li 1^1 -niviiriil | the riii ‘111 iraujiT 1 mcillillkxt Kile ih uftlftH 
illy ili itli. niLV iii'ic- is ^.IJIIil.OlUl 1H-1 scenflil! LIH- -|'i l i;illy run 
Hlirii tL’d ■■ .'1 r l ii 1111 I liFh- nM'Ulainr rn lilillUit- I hi- nsriHlUinri ml * 1 ;i 1 n 
rtahrialil 

Simplicity And F.ajc of Aptflitilian 

Tin? b\\ IM Lilili«n H in w- 1 v| ■ mi 1 "Ii 1 ■ l11 n 1 ir wheel 1 y,icsnh siiri- 

l»li lii--, -In- .iiliisjui'-truliiici uf ^SinlLirnili Lklakkil i|i-i li^itHiii 1 * I* 
rlii- iiii|irmrHl rlevi™lr will he fuUlld. ilk Lhcr fflflfcWIHg 

Tlh- -i.iml-inl dn- l-Mp'O' 1 * hinn-Mii-i] will* slir SW1>5 are 
lli -i- ynirln-iI hml| r-.- 1-M--I ^liln! In u|n nii- i|3| msixiinUHl HEinrii.'i- 
with ibc |*fileiiltir ifcurl wtiw tiirrait nfl|4wL Tit flimt «aVe 
liiiLllwrllly (In- 1 |i,‘i.;pnk-s it-v 1 iiiii-i k :i.I:l|iU-i.I In tile tknlUTlvn-ik- 
.tl|r -1 hi'UiI risrn-nt; Mil-v inti I nul W eqrit'l. e-i ^uil clw l-s Jili u 
iri’iilpnl n.> null llM- »>1 i| 1 v| pi- i|i,T.Ihi-Tiiiy. 

Tin- d^lr-cli'- :m' ^i|iHrL Cr iiiiv ilirfat'e, nf iK n;m- 

irntr. hy .'lra|ip]n^ wiill Jn.Uleiive by wr 9 |i|i«Tij£ with rlriMlk 

liiEhhiiii ? . rrr Ilk In iliii lick! in pln-Tr lyitli vwEkIiIs. rtn-y iln IL --1 n ■ 

. l-.-i- LK-inplJiimn io the wifli Ifeey are iMw ra.^iLv 

!<■ n >Li^ii ■hill I iuu'viti Mirkfn. They- ■ l> ^ tu* even reorssitntt: kV 

. ..I I ME 1 :ii---i . Irr.’si I ilj.?*. i<( elm hi 1 %. SpflTif PTC urviTillrr 

|. • mijiiisMldi'; luirih irpiin thi L -"urv* iil-rJI i>pI l*c is.-ni'ciJ. 

Tliir I'hi'triiili F uti' vtH'U^h i" |-r« rv^iJi 1 eftirk-nt limt 
I Ill'Ll I", 111 lii ■■iinsiphrallU' -i-i; hill W' i U I :i« .'111 I li-LP- lyibni 

.1 1 .| . 1 -. . | Lstrl - iiLil I .in. 1 ^lV Iii'ii iM.ititi^ Ji wrist nl .l lilliier, I hr 
H'iri 11.ri!i- .Ilf ||i- 1 i| mi |il:i«i' Wiill .III rlahllV ImIxLiki- Ii Ul-kkr- IMh 


wnsi mrHnrvK svm i- sidrt wave ustt IJ 

lii hi fuinif I hr <l»r Ivlm L-li,-f: n h |i>- s i nsir- in mill nr- svi 11- 

-■--iell • ||IH'T ; I'm *!|HT1 L-in-Liil rrsnll-, m- nirrcnl i> vrtihtnl. ami ll’r 
1 ri-.ll |iii-i'-l m iu?t 1 iTi^iL', hi 1 ;i> if -imkl fk-hi t *■ Im- mm- u^l. 

Ill- km* a till ^ilalT-liy-it S -n' HjSpliejilii HI nf l In- -|«vi.d S'd \XS 

t'lLVir-.r-h-.; 1 hr i'.Wi llksL tm tSiik -I r lTi.rl iirnl in- witMtii hi nsttim; 

nlid - '.r|iil i: l! ' 11 -h-- ci 1 fn |■;!r)inJur arras; thr* .. lli--im-- -i 

ini' 1 ji ii Ii m i - n.|-| ihi :iiii >n •■£ rk-riri Mliti irtW itfiffikllllt sLir l iiei's: ilii 
ihitrufe nf jimn|K«i nihl Lhc tefTeciiveiicM nl trcatEHnU 

wridi Lhu S^t | 3-5 ll.ixi w'iilrM.'if (Iit <rij|h' 4if uM-fnliMhi- fnr ■ liii- 
llittrlNy. iiiml 11 nLI- mviik ihiv laMilnlilv f\nhity □ti|iki.-ahlr wltL'K it m :.- 

hiniwrly iiiilE»ni nsly wiiii aliiTH-um and n"i will null ^ntser "f 
iKtnw, 

VI 

THE SWD -5 CONDENSER APPLICATORS 

Thr rfcrrlriHh s 11-1-1 1 wiill Iln- SWI'J-ft ,ir s nf ilw ofl-n-U im- r \Y\*-, 

-.|H , i;illi, ph hj^E|L-l I'-i -Ii nt wn\L‘ 1 hetnpy, iinil iMftii'LiInrly ac 1 ft|ih. l il 

hi Ilk .iLirayhTkiiis nl Lki>: HWIT -5 riiri^TH. 

'! hr rrucLh-ptrs miisisi .■ L l^r.i,K jilnlvs mil-.- Silril cn imiLihlril 
ruhlwr vi i*U 1 ■ im li ^i.-li^irir nn ,d\ -iiiIl'a -if llw |An«r. 

WIlEll I ilnii'i I ii I" i' mi- I nr Irriilmvi'l ^vn' 1 (■■Vi*l n-f llfcC linlh 

fng— 1 hi-i'i !- ;i | >| ir< Oiimn li ly ! j iiialfe uf lwl tlnp lull** 

[il.itr siibiB klw MiflKe nf IIh urea of nppliniiiMn. QmrGA ^stt'Ei^, 
ir .Ji'ti-nnini'il hi lln* hiI Imi SnMil.itUni tin |snl, is EmjaiftiuH. k- 
ttilUr hralihL nf jlwr ti-.r-ni liy ^Ikili ytavr fHffrlHs is din 1 ju jkirl 
1 1 1 Iilnnn ■.'■MhilklillCI :|-!,| ill pan til iJtrliXlrk - InViL- W’hvu 

111.- inrtnl p m 1 r I i - > 1! *iif 11 1 • I'leelnxle eh-''n In the >km. as cn I Lilli 
|in.I’. ilw "liimie i l i‘ih[i.irrmiii hm me ine.ffASL'il. JpfinkueinK 

ill. | H"isn | 11 l- : 11 i 1 nj ill tin- -Liri . v. illl al« hL-llS,11iiHII wf Sl^l whieti 

111 ii - X4H.1I ..- I III 1 ill I .Ilk. hilt wiill mrp-Npnmliitjjly kss lMutitUi 

p.f till pleejef li-dli- 

Tllr s|Oi-in|£ mn ivhk'il liy thr v\w\i k-x si-• ■ I lA'itll Mir S^'h ? 
-.nr- ^ .in womtic id ilw ilkkcLfie cmiFi|Kineiil nt (lie ei[hinp of ihr 
nlimir rnhk|k iichl. “Iliis results in ji(|ti|iuic lira!in^ nl Mil- 
l!s,ii!--. vritllnLlE I ■ r 1111 1 l{L! nf tilf -ksn kmnciil mtllfurtnlllt n lUmi^C- 
Thi- sFw nf the elisiriHlr-. Li-.r.i eimsfurilH In I hr fisiiininfii.l., 
tbrlBi nf skilled dertm(lkcKi|KiitM; en^inwrF, tTw ilirkH-Erk and 
h al a 1 3 Iri r- peir.i‘i|ilrx iTiLsdVd! U> -Ih-nl wn.Le lhL-m|ii mpriir -.-I'.'.I'«-h- 

sieiciIv iif iKWflnl wiill sli*- eliqrnvki'fcjiei of slid ^i^eFal i iurc-ni 11*4*11 
in iifiIlt 0* 1 iln n iii W-i thetupctiEle rrftLlis. 

Thr Ohmie Rrdsltmtc *i* 

l^nrl id di^Pu-ai | -n -lumi liy ;■ ilirultermy Mtrmrt fe- Mu-- lo oliwir 
ie<isU]]icr nf ilk- iki-tfe* to IL lligh frapWliey ^inx-Eil jhi-Pini- lhn#ll^h 
thiln. Tilt* effort is tin- -.U1H- in ^ni ty[te nl -Liiilhrrain , hill in sln^n 
wnii* iliailwnnj’ iln- liiiih fn-rittErtey oiemii is inLihjiluei.iJ intn (In 
Els^iii-. |ky a L-im.kiL.nT nrli-izi iitsliMht til hy ilirol i- iLiarr hiii iih i.il 
i'l«-tTiHli > with ilw skm This cnwlcriscr iwtimi ttocnirx :n fnISi.M - ■ 

A H.-nmSi'tisrf is funitttl Ih Ivl h-ii Iln- mi l si I --Ii ■ 1 r^ -1. 1 rilih'ilik*’I 
Hi ! 1 11 1 ii IiIh 1 1 [ki ll 1 n in! I hi Lin. with ;i 1 iueh s^.i. r t(ClWi i‘lt. ■ IsU 
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?i"i I 111 - lIlifkiiL^M nf Mr mlilyr fhi'SiTn »i- aiw| rlir :* nil ur i‘lii|-hi[Sij 
llir tPMfllfS twlwrcn lllr arl as a cfiiiiluzisirr [JaLiv, in minim in 

with ivirli tin.- uthir Iwu HJhkwi- is fmou-.l . adi % irk- ..f ibc 

lisMjL'f. 1w4.vn>Fii tSic- JuuJal jklnli^ jrid ilk- 4rill, Tlfcis i-. M|iii\nl<1lL tn 
EWik I ..ihlrii’f’f-■ mtHtirlHMl in «i'Hi <, jin’ (ksiip* (viWttll ad ini' ft* A 
mnilllL-l'iT Hue III Mil- i.-.\L t L”it 1 rVi lii^li IhtsfinWy ni 1 hi- -hiirl ivaeu 
mrn-iil, 11 n--i- rnnilil^iT!. allnw n rdfltis dy Inr ,, l I In- nil 

runi ttmin^h the tksinu* a mnl prnviiJt a very ttttciwc wN fef &h 
dlh'N^ In.11 ill lln-i; lk-iiL-h. 

'iTn- hrin jimfUlJ.'Csl 1»V nltalUL- reitjIariL-k- -■ ^nuaEr-r in i hi- ii^in* 
nif j,Tfn <»‘4 *inMlurtivily r , hitrFi as ihr skill uml vaM-ulin- in-m-. 

The Dicleclrit FAtlor 

Snnip q[ 111. WOI ill. Ieiv^J ill ilk- lij-sllo, »Jh tl iu uLhri lanii-1 r n ■ 

.-■nil- fmm ilk* thm i hi- pd nmkr tifarnu'iit lie* in an dm Hr 

"I V ■ * hlftll f'■ »pii i m i . whirli i -vi u]t InIwrii iIm i'Iivi rmJp* 
■|"lii> is nmuilly rtfrl Fr*l E" »i-< heal «tciili 4 liy ilidLi Erir In-.-. I hulf u 

1 riv h^-. h'siih i^i In-,it llw lisHii-i uf t'oiiiSueiidly. i 1 h:>*c df- 

nim vlh in iJ iiy Elm 1 iirilimiry lii^li fn.i|(i?-iirh curTein, miller iImn i I n- 
E i**Lir.- ci i h-hhJ £*Hi 4 iK-li v ity, whhfh air hunted 1 m nlinik' rc-ii'l mis-v. 

The RKiultnnt KlEi-cE 

II k- irhililv wn-li,, I hri rFi>f c, iIliE f.n-li nF llw Iwn fautrir* i i.lkinie 
ftiiHfiiijtt mid tFidentHe toss) niiiplemefil each other| nnr iim.l„ n. 
hml lln- Us *him n\ pwH r^plurlivily’, wMIe ll>r Mlhcr IbniEa m Jvv Ii-mK- 
h.I |ii-it fnnilULlivih . Thi> armmiU f.ir llw liUTC ... 

nh-ric-r hi.Liinj: rfFni.-. nf iln- SWLl-S. 

1 1 I- entirely fenslilv m ouiisirueE n diailuniiy itn[( l-:l|- nf 
T-«!IH-Iiip^ i- l’ i 1 ■ i T «■ lirfisrriniilii i| \\tAl ill [in ■ kc|- r li -ui 

ill dbkaE ifvii Iuiil'c imlinili-■ :li;tl |hi^, n- ;i mil-, h I ml ^iruWi 1 
El llirn- ivi ri- niiji ■I^IIi'l-i ill llic n*r i«f l-nrl nivi 1 irurR'nH n w nli| 
gnmsiht in nvrHu-nliiqi 1 H^^rtnill ikHn;- wllii'Ji an- iii -1 -nnsMik-r 

itr ln-jii. Whun i hi- sWlJ S n ^ I tlwre is em.iuj'li hoot tchEiTc 4 in 
Ell- uni" m.ii*fL£Sx; sU]k rfrtiftl Iismil 1 ■ ■ ;wt .i- i L-Hilml .••i;;ii- -e nviii 

ii<qlini: I hr ii^ni 4 live .k-f|.n-r d»uu-., ittittg ilw -ktn ;nl 

t mriLu ii* "i -j. f- ■ ^uiili 

Tlh’ Biirdldc SWD-5 h ETinainw1«l ^ L'tsam! Ii.-h 

'Vli'i'h i-n %'iff, Erl |<iinI ul‘1 Ivu iifF tni-kl rliciiml ti-iiIe-i in lEn- ^reaLe^t 
nnmliiT iif c 7 vcif=E_ 

VI! 

NOTABLE FEATURES Qf THE BURDICK SWO-5 

I i:iu -11.1 1 1 Killin'*.. 1-H mi I living 'vilSi rhe :n:i<l |KriTiffii| tUy r-. 
ini■ iiifiu, mi' Ih- ila irutiitine mnS ^InHilir dwtiknl cM^LikJcfShi, an- 
• NiUiilitil II. i In- wiLjinuiiniL 14 tlur 1 kin Ik-. ,SU U-? SlmM Wart 
\ f .illii'inif UlMf. 

Till’ iii^li- f m|urnr_v ihi*rt iwnv fiWftfMl h JlViiIi^kiI iIimpicl'Ii 
■Ii u i n| a i|ri ially ilcsi^iM'il vnriiDin lulu' iM.'ilbtiiff nhich (■rth 
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-. i> l> ' a hi^lily I'ETn inil ^ik/j/nf'i-J iiridilhlinn raLu 2D,00Q.,Q!!O -|-i'F 
ifiOHld, a WUVr In Lilli "I 15 irU.-!i r>. ainl ,nl HLllptlE of fl|ipno«IIllfltdy 
I wnlts. 

Tin- nrVs- i- t\ik J- 1 I'lmtnin nl -'■■iiNc-lthI T-s 1 ui|k' onll 

bimrEkm. r-|i«iallv adnpki] in iln/ ^owraiiim uF a sliort tur- 

n.'M( U'itri uxtrcmdi li:L r h frdqiiGricy, 

Tlnr iPinWiNpjjni-r^F r, .if tiir UwffnibCuLiidu ly|*c wiili n [F eh Km? 
niilli.uipnU'Err -mil*. E'ns|»rr tunhli* l > i'f?H.rmiKr 1 n-’.^'iirknl fill- h.-E 
results in 'IkwE waif lljura|iy, in c-npJfltirllihiK wil h I lie rdn.1 ivr (wiw^r 
i llli^LI "I Us u |-.li-nil'- dniiis, is iiltUffJcil h> I In- mil li ailin'rli'i 

IVedse aci impOThutt ini phuri wavc ilirrrs|i>> 

i' OfflinH l-y a o.nlinnniuiEy faruililr ixhIIppI wliirli i* ;n-mirln| jn 
ElkS BnrUkk SU r>- 5 . AkIIIIII! AdKTkni Ilf llh! ri'^inam-e |Hi-iriE kir 

irai ti nralnwril a h tingle pweihirr. 

J 3 ip lii^JL-t'ffSL'ii-hiy Ey]«‘ "I ■ rnl LIhUlI in iln.' SWl 3«5 fniHiJW* 

vtfj Riitfully |dniiiii^! i'ii-;iiiL-rriii^ fi ii, iancA li|kwi :i 

-.rnhlc- '.'-Liflah'i 'ivhnh mfinn.iin- n^cniHMiit FmpKnry umlur any 
Tliir iliatlsi'rtiiy i>*l 1 |rlJE ii |>il rIi• 'lelarly >h--.i^iir>l fur c-iMT^i^iu^ 

... i. I -1.1i - ,m iikljKirUllkl fiojpr 111 nlriainiiiijj .. 

■ Je~|m 1 b nil ilitmvil fn j Fidr4HiiiEi A sr|sii5i4i! -nr^iial dretiii i^, pm 

vpIlvI r i it i'lertmiiiTipirflJ pnwcdur^Ti, 

\ |>fnLLTlivir , iV ii iV-iJC-|- j nil-A 1 H pr 11 vi•- 1 H .-41 In uitaril fclio 

vnnuink iliSh.- ■'recilbtnr n^niiiM in jury hSiil- in cxmesdie v.uiaii. if 

iHWt i*ill^k!i," !MW| lira* ^ut^i-- |1ki> insari'S hULji lifi- :Uti1 \*rt\g up- 

ci-alm^ I'lFidunry nf iln i i 11 . l I ■ i r EiiEiu. mill LriiiiranLi^'H .ajja in*? q>c-iii ■ 
j-'lar;- illEi-rfcri^lL'e vriEli »p]wraEnifi uf l hr unit. 

Tllf IlrV. tyja' <#U|rJi’MjT|.T .Pi'l'a .Jfi..TJ 11^ dliUTi K W UiheLlfiSVil i lk 
n pTi'di'ii' chajikT, make >Ii* ;i|.|i>lii-jili"ii uf lEiathurmy- ,l ^ian[ iL r-, easy, 
an -1 cfftvlLL-E pnirdure. 

Tin' ijluii'i! irJiikMJ si'/mf, n^. Jizft mi uf (lii* 1 tiqnlh k SWtJ-ji «!►- 
vLilr- any afipfilii rni.iii eiei Uir jiiLrl >t ilk 1 |jaEiL'iil umlur^uing Ertul- 
nrtiu;, Tl-i- i- nf gxLrtbrular iiii|HirEaiH'u in dtihlreu jjhI ihtmpii* 
imSuIIj., 

All ii'l 4 iiiii|.:il filam^Nt Irumf*mivr funetinkia Lu li^ln ilk- i i -1 h- 
lilanM'nt natly, 

Tile /vnvr l , ' J ^ ! ii.i/omiTi , r Um.iI It 111 *ui-h ^ e* L'; l L eji]ifwiv, Eli;.f 11 

Vi ill uni ■ 'i rr liesu wn h»‘hr:Ei nunuined Fjl continuous ».|^ri-air Ji mV k?r 

tnnu pTK.fh h jf tiiih-. ]l i<- nr«i liivcs-oiy m j.mvi- elm- ^[i|m rams |i|ir ■ 
!■» etwit lictM-een Lrr.llim-tkLa. 

All i■ -,iil.iLv.-i- in- h-^i^ruf|i-il of Iln- highest ^i-i>lr r.f mu- 

iiTial rilriaunlik'. l-'vurytiling Eluit I’rs 1 ,* hitn liny mating *.E tile- 

Ilitr-Lk'k SWD S, I ■ilk mii'-nal allil v.-.iKuiai -liijf, ii- i if tllr lii^li4-->I 
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[fi IXOHlASIWd UIIVRT 4 1NCF ■■I.STlirRMT 

VIII 

HQW TO USE THE BURDICK SWD 5 SHORT WAVE 
DFATHERMV UNIT 

I'iii'Ty mill ■ ■ I Kiinhi l- ^pki]>ik 1 ri ;1 drhyrrcd i- in ■ • »<l'i.i(n- • I - 

r.jJIrLc ili i[ i ilcl ilHk^i fltT SSfl^felifM, wbetl MSmlllillJf sc ilnl'^irv. 

With i hr IlnuliA SWM-5 Shun \Vim- I Si.n I n_ a Tinr E. nii. Ok M 1 1 
P 'lli.i| fi in M-.ilUrnr i i?:l« l>hih-i ill ii <t]*:inh crnirin; n Ini tei : 
-l|M',V- fKiirlly In'iv Cri insi'Tk .mil n it n Hitt 1 1 

Accci-; crrc-Ti fut Medic p l DtMhtnnqF 

\i i i --vi rii , r-pr iiii-pMi-TlI Hliallii'Tinv ilev iiirludn} ft* H:isi l -d 
■■i|L|i|iinm-nl 'IIn m i pri'L *-tv.I 1 U finlii I in a jiirr [ptiiVhIi '1 
fur (Ju . 1 !t 'i- iiiijr unildr ihr -hinI mnsbi ul 

L A inniwdinK miilp 

i '■ iinhwliin; Trnhh m ilia i‘|rL11 *-h| t- 
3 . A -iSm?l Cttl*lL l will) :i Kmc < 5 fii mcli cii-I 
■t. A ^l^riiLraliEH 1 vi lriu handlr Fnp- |NuVet i*H|rir»l 

AatcJnbly fw Tr^ibnml 

'I‘hr iNirilLilrH- Ink- hnvaiiiL; Ihth infrdftrd arid CTinnxltd r life nuiri 
L, .vlid , i r ;ii ilie riuhr M im-r nf iFn- panri* i*. Mine'll In "i 'll," 

.. ■ u I Ml Ilk 1 1,1 inricrtinj; i i- antii Ok mrmit «H 1 ‘ 

'• I • I |i I ■. i ■ 11 .ill T[l.d>ll|[ L'UTTL'ILl .1 i I ■> 1 thlL* •.•tllLT 4'ml ' | jIlLj; : ■. Mil*' 
I hr nrT’plEiL-lr < n I hr I ark nf l hr Hi Ok EUWCF rhil nf 

I he L'lisv. 

i'hi- | ■;ia i l u a 11 ' - ■.■ unliLrl hijr mnK ti ll I i dwtriKlr pul*- atuirhrrl 
;iiL nrscl I ihtL:.L> i] ini ii I hr rvt-cjriaiA.** hmi I hr |nnrl irinrliol “SFiiirt 
Wine PsbrllLdinx.” iWlwn ll%im| ilk Latiil fur iikitiml ■ Ii;UI h_t rnv. 
11,1 ■- 11 1 1 mU'iitinn sii ilk- nwpijrfcs nfuirh-d 4 ".\" ami H U" t miirr 

Mi |'Kiik-l. IT Ii- til-, .,' rrirTii'il '“SiiT^rn-nl Irmdire" :in-| "Slit^i .1 \ : Wk 

f 

I'litei Inii-nkilai,T Switch. ri^ht miter «f pawl, In "Hiajli" 

Turn Cmstenl, l«-i L turitL'T uf [tfiaLrl. Iti "O ." 1 

The Palicnt 

I‘I-n ’ In - |- uii 1 ! Ii.. 1 1 •'■!■ >. 1-ili-: 1 >n .1 it..!i-i flmr mt 

Inlttf. 

F'l.M-r 1 hr ulirtHnka in n-tatsiPii Up lhr snrfnrr> m' ihc aka Mi hr 
I-s 1-1 1 1-1L -H lh.ll 11 -TtTfc- n'kli Ih- JipjyfnxiflUilrlv .. inch ui -yiit IhHvwei 
kin 111 > l-it iiLuilr i-T 0 *r fltrlnuh 1 nml Ilk hurTnc* ni' ihn arrn. <-i \n< 
1-I .Hi -1 "L lii- I- L'itUly amjhi]j 1 kl»r<l. Ikmsiifc the nihh r iihtllMlicm 
L'uWNI^j !llr iln i.il! nk ilk ckTli^flfcc |j^-I> i^. ■'■,c iisrll Illl^T. ;rh l I In 
lirhtiljnnnl - IIK-ll k ’■Witlctl I»_S Iilrwhki; ihr rim-In uliis nvr-r ||n- 
i-U--luiii; nlnrli ihf ;.^fcinn s- vr^arin^ nr, wlhTi ;i| rj iHi • I Iik jun ■ 
in-! nTtlihlil-ih iwiirrnl rhil-hnii-, In iiiNTttiij; >1 I'lilkislk Luwrf ul 
IIMfi.li.il 1 i -Mill!ill Ellinkm « IhTivltii llir rlriin.-lr .11 ■■ I tilt ^li*i- 



™i fik'HI'ICSL [1.5 ^PrjKT WAVfe I'MT I/ 


pli* frlatEfsi uf EtertroilH! pruvSdep tike imsst elaertive ik*z\* ii>-ur 
lirrtl. 1 1||| Ji -J fhi' i|i|irkL‘^E M'nsjilinh ini i.llFfn'nk Iii;-vt ilk the ‘-Tin Lunlrr 
rFii- < i li*clrrHfcc:' 5 1 > 

Tk- | Lhi Ih Uf 1- Iklil ui p|nrr hy nn eldiliU ltiilk|fl||e H HiPk'mvi 
Vipr- ck hi snul 

W hrai IrraEht^ nink- jMEktlS-:. ilk liuy Fh- |ibri.i.l -lir<Xti> 

■ Ul llw 1 -r lliiiiK Lifirr 1hr nml 1 ve*l luVc k-ini ininwl; Vtlwn 
llrSliili* rntULlr |iii iiMil.^, Ilk c>k}ctn.Nlcfi mat Ik ploHSH fl^W *akh 
rl>i|Iiii iu. !i' 1- EinUi-Lirilv wnm ;il-i 1 Li lhr ImiUh- 

liiHKkt.^T 1 Makt certnFn ilnii sliree i- in 1 im-cal nr iiicihPIk' 
iiiiKiInhrr klklrliT Ilk ^IsHlTmk 1 ?, Tlw IfldkkAj L'UffcliU n|» »| ilh: 
fkL'lil IkTHHii ilk rl«tnnk» idll licat^ tfp iwiy nktw h 1 h«- 

firlil k^ii^iii^f hurii-i- if llw Hirt;il i’ In-lit lhr -kin ‘t hriL' 1 1 ■ r• hr ‘■•IsH 1 
lint tsr*m wiLh nkiJil snt>>, nkiiil inrh gf hft#c -npinn n-r% -ti.ikliHr>- 
ln*]ti- r di-.. nfv rrnvivnE fnmi alw aim mk in-auM. 

Technic uf TmiMlwU 

Tqm b, \Faiu Swiieh" (up|M!r rtjjlrl 1111 |klLil '1 | lu "1 Hi.' r Jifln 
whk-ls iIbu PiluL I^Lhl jn-.| alHin- thr M nn ^witiJl hIuhiIiI ^Iimia.- t:ir» li 

Turn ^PnwFf 1 .rtiiri.T’ iWi 1 crulrr <m ikhm-U -I"mI\ i" lln- 

ritilLi. waldlhi]; lhr kn^nSk nil lilt- nul-IT (n|<|HT rrnLi'f mM jacuu't) 

iIm- I-■ ■ 1-1 I'linkTiiS IitnlnS L11 Lhr N^lli. tin n^nlk' <mi lhr 

nii-u-r wiFI ill^' Hi'ivr tn lhr li.u'lkt IIFItil tin- jFiiin IiI-Ik-I miuirlte 
fur the jKirl urn In Itr.-iElin tll i- fLMrhnl; llw umllr nil ilk FlHJI tT 
n-ils tliLTi rviJtu linne nml nk«re l«- 1 hr 1 - fL ji> ilm- F'-n^r £"..ntml i’ 
-■ vi in ilk riijli!- S’lir |m lim i-f lii^Li^t ra|i:nriiy ts-tfafe 
F'niin" fnr trc^tiurnt nf Ehi* f■an'liL'iiliir nn-i "f slii- |m nimbi \.. 
ritnl. 

ALiximtmi Fnm isi ihr Ejifjj ti--in- in uhiniiiril vrlim ilw nvitvt 
irTjiHri-r, tiijrlirvl,. n: llw kr.--nh:ilLi. I c lArtllE' sill 1 . t H, ' 1fc 1 lv ' sl viiry ■ 
i iildinK 1 ■ 1 lhr thEAnch'. :1ml tSt-tlsily-Hi the arm under tTualnwhl. JHUE 
nlFirj- faLlcirh tiritcxl Ikluw. 

tsilliri|£ h‘i L-itln. r nun kail ik *Lirpi-ll lUiitht-miy, Li'rjr «|«r 
Pijw-cr Cuivtifit tikhQW the SiLMHiinid- TA.jin iiHliniiLMl In- ilk nasi- 
mum nhEicr rtiiltlkjf. Ill <-lI mt wnnk aft. r lhr Rc^niaULL- I'nllU ** 

ir nrhr-l, .. . Him th r PnWfT t'unlftpl lli^hri in onkr I - urt ;. 

Jiitvct JtirSrt* I , 'i«r e.smn|iu ji yiVLil C,i-< |h*- !■:■ --nniilw • 

l k Mtht Mil hr rrasTwl ili tit "HI ll'rfJ T- Vrrr fiiiiin j. whih the nn. Hf 
H-nliilt: .h-U': ivI h'li lhr IVwrf £ - nflifVil e- niniiiE E.i Jf^llir cllfivill 

1 nnlurr'l U■ 25 if Thi- i- .. tiir |jmqwr wiiy I" »||UlV ll^- filT- 

mi it WlHil sllr Er «ipimwe F'lihli i’ W ivilh :i > itl M-nt nf .&•). ili- 
P.ilrrr 1' n 11 ■ -I --Finiild Fn 1 lurrir'l lui’k^.itiE. ln'linv 1^1. iu uTiln In m 
<S|jri- ilk rtiTTLml I^p 2 ?l!<l MAV.^'S U'i i til 1 ! I'l l\VT E 

s i IN I K- -I M /firr r»« 0\ llll Id ... I 

ni'T M-IVF-E IliriMIvK THAN TFIK kKSOtfANC£ r^lNT 

inlju■ s lln- l i i!-U-rt r-MklfiJ fhfll llw inrln tr^irfi 
|ih ‘T1 ■ 'll.in I 1 IS I 
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1-8 JHWiHJtfFSn imtinTA^rF ni/iTnrtiMY 


ArmHJjJG ihv cunilcREiiip; ce/n\* --*y thnl llicy nry n- far apart a* 
Ih -^ihlr; Ilk”, HHIM rJCVCf Eh; ici on>i:icV 

I In nn| n IhbVi- I he JMEil'Ill'V lULIMlf m liUlH'h life: dtcElfi Hk?. nr Er> 

In- vm du-c i» eIimh. vtlii-n i«lvr j.«prtifiem oi Hie h-ly an- 1*111^ 
kTV'itH, 11 will Ipt Iferinl 11 iti 3 I hi- Encfpr reAiJiiijr j h juweriM wIh'ii 
thi* ■ h'i'liii, :iii-1 Ellr I rTi-ilivL-1^^^ nf the Iieifjl. 1 is oirrcipn I Mildly 
TCvtlklMl. 

H' iiU3tiltlLlhl Sv'iil|fe , raEnri [ihun* iHwnmfnilabV In 1 hi* l^Menl. 
ti'iIiil'i- ihecirrmtl Uy Lurnilltf llse PqWer ( .inlntl 1-t ihe Irft until the 
iJ l 1 - ■ ri■ 11 d*iEi[n L ril uti- i- a>|it^i immI. 

F Ii'lieu ii.,: taieIi -.We w? ivi 1 r| ini lii'niiy snlecs hv-re riskily 

■ Ilink wit'll onlilkaFy oirslln run The IrEigtlk, iiilrn'shy. a r ii| irf'i|limrv 
i>l treal ITHMH ■■ I ism hi. nf i.Rirse, Ih. 1 ih'leTiniiiisl hy lhi L pliyoLtvin; 
lIlftiL' finrlrw* vrill 1 1 L |i wa ifpofl the inikaHjCMl! 1 . firt* tTMEinenl julhS 
I III- |«iilH H .1 iLliplieaEihla. 

To ..Jude ih>' uniim^i!i i,n mm Mdn Switch m iJ i "tT /" ■ hi 

r^WHec llw vEwtimW, :i«r| n . iJhc-riLiWeE I hr injirliiii. . luiniiiK llw 
]Wrr ThhiIi- 1 In “O.' 1 

I m 11 -k'. El is Ii&it ill Teinn\ h 1 i]w ]T I F J lM:ir«* 1 l Bill * 1 wIltfH 

«r Irrinspoffiiifi tin- SWD-5 Unit, \n\ ii the Mill- U nM n ■ 
llnn eil ii inl|. >rjant (li.c U ntttilVf lie ltc\A in ;i wrtknl jM-.iliiHL. 

Assembly Elcctronlirircr^ 

Allru-h ihe Kjswial JMllljHlT foet-MKildl to the ink I Tcceptudy 
■I"TI'U |sLrl ot MLilit fII-f ipF I'.I. Ilii-Ei kin tile entitled ill■.»I-I- 
ini" llae Hln , i‘ rlnl *i\ Mips ailn|4vr, K«t. ]'liltf lllr rUtlCT cinl M [!r- 
'(TKinmillfr Cfllife In ii int VH.1l iLl'i-llMLill" -TLirieill I I "J'fcli !«-■>( 

siviii-Ei In mv\ NtRinlnril iN]ui|ihN-nt ™-iili the SWD-f, hni miL^t ln- 
i if iJctc> I itphTTil ely. } 

Tktni Lite MllIii Swik-li :ri^lil rewl^F "T prielt Eij Jff," 

t'luK the ^IkppI r; 1 1 ■ ■ the t alik wisli n- |t«i5i! dil eftch ewl), which 
is funiii-lml wi|h i|iv klktn ‘"A" aklrJ ,L lr.'‘ Tin- rhanj^m lln- 

' (.itti-t i En imr ivlHi Ei i-, :iE[antn.lili: tQ eleetrtHHf^itry, I^l the oikle 
hjllljf ill fl lenjk- iln mil l-nil it. 

t'hljj the Active ShF^rol deitriKfei: lutiI i kllFft'. knfp, (ir 
nei ■III ■ intii tin- n i itolrVci! Hl i>llr^ie:il I \k'i \ null/ 1 fluwer 

tiijlil rriLlH'r -^ii ycmell 

I r 'Ht£ ii"' lii;Lili\-e Klrvln^re plate «-rv| ini" Mi«- Firi|i.|«'i' 
iik.irl.i-il " J Smi-'L . 1 !«■ -iI Itiluliyt'" i‘li.iwi.-i lift center nil |uiik-l i. 1 1 :k ■■ 
llie I ii n tk\ e I hi-muk- |k 1 in» flTinh' in H>kli 1 art ^ illi ilir >Tticnt 

I'lith Ini itisi ihi-r ^Miich i rifiln center h«ii< jmitl j m "L-.w ." 
I 1 1" 'iteU iiilciksiiy i'h r eiHltiq; and cHKkuubEinn h uHMtly |*rm'idet3 l>y 
11'" "I “’iV ' etim. , nl. lull ii Iiliuhl u- riLi.c*.->n.r\ m -rune I'.^r- fm :nrn 

itp-lllfK 1 ’ 

TiiFh i he I’mrrr CnniTOl - kii rr-nter or remtH <" ' 1 e " 

I' -I IcfiVr tEir eniTnil nn when thy Aelive I'.lein ,k i- i ,| 

In line 

^H iei ■rljiinl ihe I'mei i l iHUrtkJ th:n ih< iriLlcr n^LiltT* 
iil>j^r Jfljik 


tn iCElhlX >Wtl-S SHE.mi WAVE usjt t 1 ? 



Th^- hL*.M r.-tfL-i *sm ddiih|it^ ^il.| rdLiEy u|i|pti.-.-t I n 
ImiuLr iirnm JiLk I hr- iln>uMrr . 

* 

In IfeeArni. nrr-jrflii. nEtafitiiA. frh«:iiii-T> mwiA uEltrr 
. .. ■■ ■ ■■ ■■ "f I.. '■-« ■■■■■ 
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30 i»rm wneMfl lUHinr.ist t: ut iiMniniMV 

A I ,W A V S U'OliK Till: I'li^Kk n >NTIiiPl, HKlJCAV 

rm: rum ri nr r r ivi:s tmi : . iiu-miw i^mmnu ■ ■* 

THIS METER i KES4 *NANCTJ POINT 1 } AND NKVKK TURN 

the khvp.k a Aiinvi: this point in qrbir 

Ti > RKDI/I l. Tin: ( URKENT 

Tr> ttilKlElLlt (111 1 IncallTW.'nt ini tnni Mam .'Wisrh 1- "< Ml." 

(b) ri-ann'.j- ill!' i , liN-rrmlL ^ 9 aiitl (f 'l 'Mmi ihliLi.l ilk 1 Ntr.rlr ? ... 

[hiuprr i miiIi-mS En “OZ 1 


IX 

SUGGESTIONS FOR LOCAL APPLICATION OF 
ELECTRODES FOR MEDICAL DIATHERMY 

11 \s a FiUk'lii-ilk of Oh; ; iLV- i i i.in 1» i k-IrriimilL' ylIiisi ■kli'lh i 11! v 
| e JniHraUnl, jiiwE p* ■mriiml rTir- intfiLiiEv, li-u^ili. ;ithl fit- iiii-rii y nf 
iTL^Imnil IIt m llii- rlinpli- an - lim i im i-iii!■ •! in .- l 

vise him ivlirh ■ t Imk m lfc-» ■ thh m ■l.aiin. Elm -Imrl wavt* dla- 
lllnlln if. Cl iMS| HI mrivHiljf MI-1V, -nil I I - liuvny CEilidilimix ill 

lyEiirh [■.hil; u:ihH nlmtlk r ii i.. war. i HflFhlLlL ■ >- quip ^^s 1 ^l- t. -i 11 |i|*. Il, 
i- Rii li- m <1 thpirl^nr Mini ?m;jj^sliiiri^ frij s^iEicst-lki-ll lau^hr 1*r pulp- 
Tkfcl in ihmr ptiyikiuju w1w« are 11 ■ e yrt Hltnjsdher familiar lyisli ihe 
kiil'I-iiLJ^ flf rfinrt WBVT ilullirnnY.. 

TlhrV Lull In- Im iliKklblf far I It :i.| i| ilM-lii il If( |»E tOTli- 

innir ci n** pin Vurinrimii* > m Appliniliiin "i rleci™-!**. inErii- 
Kily *4 Eintt- nml length mud frafliefl^v of RttMMtll* mm UhS 

iniiHil hy tile- ;lIIih-I ii ij- plm- ii i.in 31- nil I In- ^LiiiIliI in eEiin In Lhc 
IhTiiimi ami lv|t- uf IrMuii umlrf Efracinciii, ,nnL In 1 PLlicf fartnrg. 
Thr imioI a|i|ilicarim *4 i-5rfi n 1 1 -^ a™r lEveragc uitnttaliL'a uf treat- 
ilii'mi. in aviTfl^rt 1 i a-: ■ :m«l in tin ni->i- u-u:U l> *-alilirs>, ivrh lw Livul 

Tin- fullnnrim- Miyp-hlinii* :M-: miHkHm !‘I|!|||> ti I ~|5| imlinenir-: 

I Xi'pcr n-wr I'fcfrln files. rrthir than thi«x- liiTiii-k v 1 ivi i h fin" 
SWh-? ( skirl Im- email) rli.m 1 h itiell ■ ■! elm1iin|* m mviiJiiy 
k ILlwim - illM-nx'il ln.1Wai , ll llir ^hxfrrrilc ]Mi|ti II ml klk »iar 
Lill ipf 1 lii- ari'ri In Ih 1 en^Enl 

Z Lifi hr ^kfOim'.UinCo, ai^- mrial i.-3i:i-q I ■ ■> Il - in ■hr..: .nil 
la. k Wi irl. i hr lsi wly -i it Finn* nr in IhuI? i-aviilf? 

. 1 . Sh‘ MIFL* lllill Mil SlirEnl lieSL UtllJcfF ± 11 L L’ll'l El I h|l ! , 

i K*T[I nl-H 1 i'ln-lnih' 1 ^ 11 1- l-'innly «n plrwi* hv Ilk-aril >*i rulin'- 

sii- 1 1 l|(' latlir laniln^rr, ■\iuwl liq^p., nr uthrY nii .iim. 

5 Tlir li'iiRilii ..ml niLi-n-iLy uf irciiinn'iii b ilrk-nnint'il Ity khe 

| 4 ny?iiirkir: IS.to .10 mhnit^ an L in curinxM* 1 i»e. 

J hi <liin Ib-ri:^ l-<>Ni»wi i:-.i; JLflr illi ich ^fcl|CK'‘^51 Vt!„ ji 1E*I .i|•;“ly 

Lin ht»iL ■ ■ itiFluuI fc^aEiuhji Im iIiuielirEIEiy li|i|illi:.II. Vnw, i I iiei 

trul M'lipi ir* 11 ■■ ih-xih!*- iui*S. m rli* «tijfKraliim« IiMimL mr U> .il 


wprii lUftiH CE jWii.f jlMUT vftVK t>rr _ 21 

■'! “ * i : n .'l nii , ri r -H'l'M'-'l 1 »k a |klI ji-|ni wd^hinj; I SO . . . ' IT«t y^:i- 

■ llinii in iniSidrlnnl i-.n^c-i liiu-r It (hMLTmiliinl liy Eln li^.-^Klaiii'r 
3 ViNtlI thr~ urilvi.-HLhiMly "L iilijirini; iu.l\ nmiii Ircnl hit Ii ---, .ieiiI nEllrh 
factors Icnnwn only to the pliysicinii in ruilendaiMX 1 . 

A*ikW 

i';il W 4*1 i "^1 i>n ii rlinpr g ■' rrdininit '-ifc wooJni 

il-i li.ili'HT i-l.. t h,I ■ jiadi |■S^s-l^l im i . !i i.|r niiil lit'M in |il,-ir-^- willi 

iMIiikt'- :,r -•!! rl !' 1 wieh|:i|l in- I >«l bll-tl- 

n i S’mwli 1 ■ -Hr..| E" n. in. I n i-i wiWim nr m -1 .n, 

Arfli, rilif-T- 

4 :,I | , .i|ii r>| .> ulffE nn wi» -lea din ir . .inn n-.iiiiK i-n vulmhCtm i.i lihr 
|| ■ lE-qliEri r • !i r 11 . -:l. |Kj.J . >|| I. . -1 .- lI|...| -, |i,|,| iaMil:iKL- 

l F J±i-f I-..I-IM i.l hMciij -finish ..hiT i-tL whidi ini--. U- lu’il u-iiEi 

'.Lll<I I'll If 

ill ^narrr 1 lUllfril \n ? 1 J; |rk« (f gra*. wnPllP W fnmi k-M. 
tl _ll Ii, jnmr 

■-.Ii I'.n-H iii rL-i.li.J,- lill v..H ihn Iflkv- 

1 k 1 J'i'l til.II III I Ml l-Hli Ml Ilf kiL-l; I-l Ih- |r.-|p.|, !<■.;.-.ml y jU \ nn ±\r- 
ilpnen is'l-iir«k i-i l L'-i !Uarf<lA|D -iis- iriiiI hah Id IkJJ in 
Mbex. 

L> i IVwrr i Miilml *i Eip rJJ; k-i* il iu.i u n in ii j ... . 

QpmS 

f j-i 1 'alpnit rrrlininu; mi UMnlrii iali[.- 

ilil ! h .nK placixJ nm mi Fr.-ii: .till] ■■!.- i n ?l±i-L in, T r j.r^,L r-■ Ih 1 insiri-il 
(n I'piififT I i.ni-p.l -*<i i ■ i'jl■: l if n-- K.iini k'r nmi^n-k 

F-ftww 

C-" I Um he 'r;i 1 r*l in woilcn i lsjuir ivifli unn ■■n wikhIlmi l.il-k 

I *' I S '.ieJ .<11 qn|i-r:~.r mill clli- ..ihrr irJi |m - .i;i e iiht hiirbtX! >J| « Ilk -U-. 

p i I'nwrr i imNnil -N> k* kli tf Ci.i fiw Cnillun. 

FuoH 

Mi.* I ‘Jl'IriiF -. I 1 ■■II Vi--.uk. -I cll.lir 

II ■ I (ins I “ Jj, l sill iaH 1 -i I ■- C, In;W IMI |ii.m n-IrFi linrnl.i,;. , III ..IIk-h- j.j. | 

’-.lll'irr S' fiL, 

Ul I'lKitoil -^1 la -HI. hM if S.xp worn* for r^nfor! 

11 ■ 1111 

111 ! I b >lI il III -'.ilrjLNL ■■•,.. Hpn diafr W ill llqtiil i ih| ii> l; . m h,.^hJl‘II lutili- 
I ■' 1 hie I 1 - 1 '- '■'* -laili't mr surface, .■ Il-J kill- ■ lEhrr <HF 1 | h ■-% t L 1 T K i T ■- me •* 
mi' Imnit. In-Jil ii: i il.ii • wuli h.iii.I 
S' I Vtjwtr Omtnjl W n. ft, |r-.h ir iw warm for .. Ih■ m 

Kip 

1 ■' I‘.l1 »CII< rt-diihiiK 1 Ml ittxhSi ii t.il>l> . 

i|lJ 1 'll. |.- -‘f! i. .r Miri-lCV, ilk- mLI«t ..ii ^iKlrriMr tiirkijL'r 

I*• I'l "I I'Ll, l Willc l.-jLi:rl.i|ri' it iMPlll Ikl^J 
P i I'lm-rr L VirrUX-l Jfl l 4 h i Im Sf l-.il i ■H'aiTU Si.-+ mkibu-h 

K»p 

ij.f friiii'iil -uaii'il. «in ‘a-H/fJrri -rliair nr rL-rlrmnq ^nt wiynlrti mlilr 
|liF SJn- rail 4 iih xjh Ii 4 iEc- t b r Ul Sip pbet !■;. Lpppblf«, 

I - > I"mw.ht * iairi.il -ti i i r rji |til L| t.--( vi arm hir L'i*n 1 tifi 
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BURDICK AUTHORIZED DEALERS IN THE 
UNITED STATES AND CANADA 
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(kill urv n r, Mr! 

I'.'iiiieivIi iii:, All 
Ikriturv, Mhi. 

Hiiffak N" V 

"■li^rl.-.l-.ii, hf Vq 

iVinju--. tH 

tinciiirLul.il- 

LlnrLnml. PL_ 

0..! , nnliuv O. 

Iki(la~, T+ehb. 

flJLy.1c*i, f\ .. 

IJflfKT, Cllt". _ . _ 

l^trril, Mktu 
H l‘-*KS Trjt.i. 

J-i. Ujji.i IihL 

JIlrluAjIl^T. II__ 

] I■ h i-i-1 ■ ■ n_ Tum* 

IlfMhfltnni W Vt 

lirjl.ir_i-i.1i-. Im$ 

.rnil-T fHflllr. Ffa. __ 

KUIBUL Ci^j Mil. _ 

Kaihji-* l *|>. 

I.ikitIi- ' ! 

I illlr IC,h L, AtL 

Ijii Aqfifat. Cnlif. _ 

S.JHihrillr. Kv. .. ___ 

Mi-rn|tlm, Truii 
Mi-.ih- II.. 

Hilwraulw, Wit_ 

MiimrirT'lii. Jliiin 
M iifiTri .il, l s hu , i "nr* 

Sm 1‘lrli-jJtT, l.i 

\\ vi V«irk llirv 
tf-rf-l Vi 
ftniAlw. Ififlif 
n..?_.l, 1 |.! lt i. Va 

I-.liUhiil-Ii, Pi 
I iMxrntkr, Aria' 

I’Lirtlqral, PlT. 
tEi.-lim- iml, Vm 
If'H lh--lrr. !\‘ V 
''nil IJikr L"Tl;F r L r iuli 
S s im Arriiifiiih Tux 

S^ri pra.trfi|iTfc .. 

Srj.uk, W.l-Ji, _ 

S|h liiLjwrt, La._ 

SwrUA Lil}. ll 
Sr li -rS Mu 
S:. Ijaii', Mi 

Tirotiui. WuFt. 

Tampa, Ffe. ___ a _ 

ni^mlif. I'hilj CanniL 

VllHIFin-f, H r I Jll.llU 

WiiWiiHfid, p. r___ 

WFctIhit, OnL, Cnnadj 
Wmiiijn: h' im.i'Ii 


- , II K.fr v i « 

_VliiiTuMll.iitfflKirlw.-if -Surtf. Ih«e. It 

. I r \|.nhin^1>«i, Itit 
| -' F ?■ T - 1 1 1 ,n. 3 _i e . ■ n i p i n y 

I Ifr.-;. I-i ll t iiirv|LLiiv 

kl-Rliira JnitN-iii-l|L i Hi., Eim. 

11h- I !ii- lii’. t Vii j^.rafii-ii 

_! "rock «r-Full 1i 

_-The ScKwiuinmi-Jimni Ej* 

'i'i'liuI-: llr.'l il ('iTWTjulli 

K. P. Kill.. |.. I- V t’lfliilijilii 

I M. hr-. ItlMliul Siiif-l) • 

Mntkl< \ IIai I.'- TTipan> 
l.r. A, EnzriTn Lilian Mjr 
SiiIetEiu.e--.Ti-i ■■ Sikvii-jl Sli|- L U In. 

Hi... I I'll i -iuilllU Me;-| il. i ■■ 

Wjij.'ik- l*1ixmunJ SiiM-li 1 '■ ■ -. 
■'x'-lniaii K wl^fc- JEI-h-i -. 

S-Hay Eiipiin^l^nT Ox 
Mnlm.ll Ait* S.||||4> L 'i i, 
fi K‘ k X k.iv r , d 111 ii, 

Surifvul SiiM'h Co. 

W A Hm. iiIKiI X-Kii> i V. 

-l.irlj-r-NKBirr (hi, 

II i"i In rf riirifr- I ii, I In'. 

11 -k- \\ P-r■ -. iV.|ii>an5 
FPi'li Fki lrir i V.r|K nilhn 
FlpHt X-Kay i 'i m|L-.m 

IF A X-IAs' ( HMlWtll.h 

Slli i-ii’.il Sll ir1-I\ Ok 
ilmii i X Hay ■ '. niihiiH. 

Twriin-Hy 1 '» 

1 :jf«trnin biu[ l l ijflii -.-iiii-.nl. IjfiE 
Skirakul l-’.|iiE|iinriii ( |. 

_ III). Hkcfric ( nr|i|imTi..ri 

f F ..u. ■ ^ Au.t i. i- sil-i' 11 * - t r.. 

IV'iPKir \1n|irj| Si||fjih I ... Pm- 
i Ills I i >il.- K. Sun 

l-uii-L Itmslh'r-i- Oi 
.SDHihwii^L’m Siirqk.il Sm^jr . .. 

Sh, w - k M ^,l h - I liH" 

P *.. rr~ ;ifu( .\iii|it v hi Ini- 

i .">■ H-V. Pilvni.-ili I’ll, 

I'l.isiL'uii> ShiiiiIk , " 1 - 

y,’l S|H-qTi I ... 

Hil'h Kill Lr i. I V«i )h e -jI inn 
S!-, in, Su;.|.h I ■ ‘ I in 

.Pr-wiick Surificil CmcTiimiy 

I i:|V|ii.: |L^c hI i. | i '.. 

...J-it-rlrr-Xiiinrr 4 i 

HU* S-Rji- L\, 

5-1 LI W > 11 . 11 1.. t.VillirklPiy. I THY 
^■iirsdcrill Sinnilr C7r» 

l liciVi’ Klrrlxir \ X ■ W w I.h», 1,1*1 
I- 1 - In i .11 fI Jtli > |h , I .hi 
klrmuni IhilflirTnlll Oik, I hi 
1 i A lii^mira Ci»npuji5f 
l-j.liri rihI Purpr, l.h! 


|MHI AT-Pf.; IWUMTAJIi I. "I ; I| AYTFI »• Hill 


Ln-wnr Lif anil I 

l.i'. Patfent rr H !F »1 h* . 

Ihl Elm [till .. *iirfiri- jiM hIh.-sh- iJu- M» L, -h’ 

Um r i . ^Illlu- III llilT |IJ|I ("IriULriP i " 11 lllp 

l l F PijVerf Oun.l W io UK i( 1«« vMfm Ew &#*<**. 


r#Pvi. 

i i, i Fatk-mE prrllkklnic w-nka (ililt-. 

.. I^L.I iiiiiI-iT huifnl r. - |i«,.i ■; IN ulnT h-, ' W«i rt .. I i. 1.1 

in iiIjcl- In Uiiidau.4 >-r ■-jihl 

,.- h ( i -.tral * .. li-ii iit'*' warm h-r ■ T..n 


Sluiikkr 

.11 E l .ith ill ---. 1 . -I i .ii Vk—Nz, e I is if nxllulh^ on *..-! ko islk'c. 

(TrHmu v^ife •»> Jiiirfi.-r, lh»■ iillif® k-n |h.‘Ehpm.p ayiect of .. l- i. 

In III m E.l.ii-i; -nlih -.hir' i-r- ^ aittiwL ■« m sill - ii.'j Imu rl L'TrPrm-il 
wl'i-n i i i’li lliJi|I , ,, . r . 

■h-T IWn I Ullin 1 -m I - '4!; IrtS it m- W..T1H I.W DMIMpifl 


1-1 JUlii kl ftMfcd kin wwfcfl W,w^pn taMu 

,1.) tr„|. j.i.l ..I. 1...L liftTimi -Ii" ill'P r -. III. 'll f-" ..A,r EUCi WUll U|- 
1I.T H-<lm- |lipi jlhJku l.-vi I I.r Inutfni P*HtU« anJ 11 n^itoct, Ihr-iiiwlk 

■.. h.weL vMlh Hu ii-*-lA.I »' S| M■* Tujii .111 

[ti jSfi^r LimliX.ll, JO b kit If Mhp warn fcr 


Wti iE 

la. |" .iei ill .n,,l III W-H|i-li fc.iilT _ ;ir... -.Tif,,; ... W.“Hlrll till.I.’. 

(I.F <w | 4 it I Til u Mfcuniir, Hitlkni 1 H» ^iiFfacf, toM m \Amcr. lij 

li.imLvik- uf pain] Ii.ih 

In pnAi i-r rmilrttl W Wi JCH; ii 1 ^ l» Bihipift 
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VC^hen you 


consider the 

Incidence of PNEUMONIA 


Diathermy Astumcs M Porlti»n of Sew iiineirtanC*. . . 
n-jfjj the Bardklt SII'G-S Short Wan' Diathermy Unit 

DUthercy report. a VPluebte the»pe1»l« m D d.li.yinlhr 
Undent of lh. pnOBnwJu-lob-y of brn^h.ol "nd «lhrf 
pulmonney Affection.. • In unilateral T m.-im>oni*. >he «l« 
,„dc, >rc Applied to ihe APlerior And po»t*n.r 

walli of Ihe -ff«tod »ide- In bilateral P"—he 
elector. « Applied In Ihe M«*l tW««* 7 ^*- 
Auxilary ff ? ion», • Leith «nd fr«,ue=> “t ! , ' 

mu ,( hr delofffiiqodby I Ho Htfodin* phyi.eiAn Twn 1,1 ™ 
application* n tUy, each (or a period □! ^ to M mln “ l "'* l 7 
uiUAk • The symptoms particularly pmn. ore ■®™" i 
The sednliee elfeel cento* re.tk«ur.* »nd mdue« 

peaceful deep, without rHOBTit to narcDlMji- The m e 
more often terminate. by tyeir- The m«taity T.** ■' D “ rP . 
Application of Ihe Iturdicb SWR-S eloelrodo, I. ..mple -nd 
„a ¥l and doe. 0«t di-lurt the patient fti. <!««■ operoi.o.. 
of the SWD-S dorr, not interfere with the polirnt * report-- 


' 

I 


I 

I 

41 


3 -I- 3 E 


HUGE LIST 
fib aift E.ivn Diathr-rsjf 


ST^-EU? per'. nbi- Uni l-, + , *a 

ii' -n 1 for r -u.hU Pu 1 t f4 * . SB,00 

ftf*-!* 1 ? Sr.Mrm'e .** 425-00 

At -Ice L' : 3 Ld■ ’i 1 a c U- - f f a«* la-il din Lhfir.3J * 

Ai.-iiL-_._- j,ri •: _ for awrulcnl dir. Uit .-ro o* LrJL-^Stto flpeoiM 

Hat, 


Ah vo pi '!cl r _ var unit a far npsirn'lnn r*r. ID5 to 330 ?alt 

£0 CJ ‘ ir I-Hr rtolLtirig cfurrUBi* Fr!c*-*i I’Of ftpfUrat lam l.jL 
other BLirrtn 1 ; j furnljih^d; an mr|ia" fc- 


AV1 prlcoa factory, Kill , ”i >-v-n > m- Pfsli^nr^d 

’y htehoi' dSp 4 R^c} Wp"fl lnMtiHa. PrlsSB 

tub j net "o cbm be without no tire* 


niE QUASICK OHIFOMTftltf 

Ullt^n 

r-i *, 

Md-fl + 


THE BURDICK CORPORATION 
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ELU CTK Q* 

5300 1 iJi ^rd St* r 

CARDIOGRAPHY *^™***, 







THE BURDICK 

MILTON 


Dam 1 mtlun 


f 


CORPORATION 

WISCONSIN 


Kuro \ 4) jfflttr copy OF IM nta bon^lab an Stirri l?iiv* 
0Uitiar*j Juat off tb* pr-rrsu* 

Thl j brMtmra la ane* to jun la roapome to your m- 
qui 3 :. f. 'dr lltaratura ikfltrthing t-Ti i Burdick BTID-B 
Sh&rt ff.ivn PLattirrmy On 5 s* It roprsninti an up-ta- 
tli#-jclnjtB u ■ 1 , *i I u.'fct Lon a t prirmni-'t&y dllfc«S*(TiF-p tba 
fravi&I InportaAQO Of ahdrt »-iVa dlattaeraqr, ftfld thfl 
aXffllMdanfe posit inn Occil^i. ’d by th,9 Burdlofc Stf&-5 
Ehort fftv# Unit Jn Xhi* pie tun* 

Further npootrto lnfomatiart *3 It ba lupfrllfld MpP& rn- 
qu«rt* Y-ur local frirtliftfc r*prtiB8Utiw t' in^lOfttftd 
Bn tnti basic sF thl* ihnot* Tlrt| »m he glad to da- 
tru j t rftt n I hlii unit or asy a-liar plota of ftardlnlt 
l^uiiHioat -- in j*ttr cfficip If you Ilk* — and tn 
drtftgLilt jp llh J.;u in retard feu jour rifjulrt-naoL m + 

1 purfltvatlnB a Burdtok Ur it you hnvB tfc* MsuranO* of 
a rnanufavri'r, nho hat #■" r raniay fAfera lplotallsad in 
*-11 o*I n|til rrtiinti that tt Is n in Fa and uFfHctlva 
■□da 111 j Nad ocfl irhiati 1* tunrantHfid to five i‘‘*ni' upd 
afr&atH* garvin* 

TIi;; pi *ho hsiva in: tall td tbs Bu !l:k 5WD-& fit-* m*A 5 **- 
thun iattic "Vor tbslr ollnlctl reinIff* Kh Inaa that 
it will prove a rual asset In jewr praGt-loa* 

Tour* VtHf truly* 


THE WJEWICR COliFDtUTIOW 


Mini P'4kTMIWI 4iW r 111 ITUAl. fHHn 




**m l I r i 1 fti»n V 15 ic*t *«i ’i 
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CLINICAL ASPECTS OF THE 

mxcmocAwiocMM 



B } HAROLD IL Ik PARDEE, im., v.aj^w 
** [W 

ll-E iLr.r_.ri r. | puJehtiDlc i.-s being QGynpfcfgly 

rpvtstd for pnUfciriefl thii mnitr. Hie Acw 
FaurtN EdUjDji wlJ| reVC f ( u \i ? ^ i( _ 

F** rf ^ ^urrh tad. Milch irutcrkl. out- 
djEcd by Jcccnf A^dopman^ *j|| be diitiiiutni 
flfid new ttiiClHShWii added ill :cili^Jiui, i "Pudse' 
“ lclJ3 ihc 'Imi tilfcn N][ ilic cfeMin 

want?, m fcrtuw about d«TPDC*fdPOgnpb;' 

To receive Ltijs bodk SUBJECT TO YOUR 
APPROVAL (|»dtxb] e pr ;„ J5.7J) 
on jiT^ki ion. irnun thi# ntd u ed Pai-i 
Ek Homo, [Nc., 4g Em 33rd St™, N v 

™ rh jou/ infdiLi toe. pwr mnr i*,j 

iddreu jj* m other ildt 

PAUL 11. iEOEBER, J.vc, 

Medial BqqX DrpinmtnE of Huper fc BttfJiefj 



Ycur iactiJi Bur 1 ick i-tfjirr ■ ■ i tv-i Lb: 


Hurlay £-Sfty Qwpbuy 

3511 i. Tliot 3t, 

IILI-tauLea f Viio. 
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I h 3l YH H JTIIIE R A |*V 

{The Ik-C *H»r form nf vfitrgf in thenqWHtk*,) 

A complete exposition, simplified to Lhe point whaite any 
physician cun grasp every detail, of all the phyBL«% busk* phy- 
sieml Law:-., physklafrlcii rwicl ioi:?. technic of Ehdr produc¬ 
tion* indications nnd eon Em-ihd lent kns fnr e-ftch nf th l u forms 
of energy. moat efTfi.'-k-ni manner m which l* caroNne them 

nr tHi use ! Hitii ill mptliinaljriu with medicine uV SLHIW :.nul ll 
rtvolulfalkury lecture u]ititn tiaih{i(|o®y which will change your 
l-n L | i:l- conception of tin* pathology of many acute \uid chronic 
conditions. 

Thi* cmi™ 'if MiyAkatherapy Tuning is In-big jpven by 
C, -M. RiiwiikflUh, M. n., former^' chief I he Fhyak's] Service 
ami Reconstruction Oifiecr aL several o i ihu Army and Public 
11 l^ilI th Service Recenatruetiwi lioKpilali^ ETc wa> fur year 
Rernmd rneijci-n fHfksr al ihe largest of ihq-M* —l-'u* l|MU JIhik- 
IMi-il SfJiLi. ri l -l.niil, -Vl-.v Y wk City, Thu lerhmi.-. limpid 
■til 1 1 ilenimwlrifa4LMI in thi* training course are based lajMin tin 
private and Service rejieaTwiofl carried on for many years by 
Dr. Sampmip in 13m field nf applied physic*, and, With si ninjcla 
cjccBplinii, were originalod, leak'll and proven *ia-i M^ifiJ hy 
Eiim in a huge clinic never equalled in this line. Hr ran-if* and 
UHt-H—when 1 I hi- i in-.i* allows—r« i lu uunaud fuHiE moving 

sdclitrE Him laki’ai In the Service clinic with the uinHcnl af tlir 
Eurgron Elmeral. showing the a p plica Li mi of all l he various 
phyfticnj remedies. 

This course ha* LkSlii ^ivth ami 1# be In* repented hi *ev- 
i-r.il large medical Unl^niEUH, Arnilcfnim nf Medicine, Hm- 
pitiih mid He-IiomU. It is entirely ilhicak This ctipt^r Ex nhrL 
nlway* hu:- liven reatrietttl in attendance to ethical medical 
iiimi nr tbtir properly vouched for oaaEfitigml*. Hospital terh- 
nLelanH will Ejo admitted where vouched for by reputable hnx- 
PIEjlEh. 


Ea LuEh the hu lure* a ml the practical demnjwttnl kinH rhr 
physical re madias arc lnHL-h up and given time in accordance 
wl r Ei their value in t herapy, < 'i wvi r■ i v«- h lni t i d in I hermia) i = j 
Ifiveil the mtt&r. time wELh iLltr'ii vfokl (hctmOtheilipy. quarts 
n \-y Ihernpy) runtiijiif a clu.-.- hvl-j-hlI. The other n medics are 
hdvcLUfctcly divorc'd and their reliitive impcvrlnncc in thernpy 
polnted (Hair Tlic technics Caudill jiiv nuiiliLM'oativEilty prnvv'u 
just >Li tfcio,\ have Eii.'en clinLUBliy pr^i-iu Many tinsir errors 
En somii 1 of the flhkr U'rhnit's are ptdnl&d anrl proven jlpmE the 
rvaaon for many fedlut-Lin mo-d- plain. 

Tw mentlMI hrirrty !«UniC of the thin^i coeerrii: The hew 
wdiitivf U'etLotr f«r dint hemin; complete phyaiea and applU 
lotion of ullra violet Uyhl ; dfifln sjalvmiie, farniiiL' anil fdmnw 
■"idnl (inriudbn thx- Sim- Wave}; atntlc h new and old 

(cchnieiumd lhe rwmona for clu- diffe^nre; stimubklivc or irri- 
taEivo diflthermla; indfmt dialhyrmin HneludinH nim-viieuum 
ledhiLFO: dCvtf+3-|Mhiftddjtltut aiid dwwIeatJon ; Lhr vulue *>t 
maiisiMi^v, iiydrolhunijjy pud thbrapiiutk e.vereincit nntl ^pfL-Hi I 
nlfention Eo the new physical Kpeciftrs which there ire nev 
vraL Space will nnl ;il]^^^■ the I'lkum^nitioai of alS the features, 
every period in She work ladujf rapletr with invalunbLe Hiiy- 
rn-fttEuri.v It is ii wrnnwin runub in the vlas- riHinia jLfu-r nny 
etn 1 nf the h-etures, hut more cnpiecially after Ihe une n]mhi 
pathology that the physichm L'lMmidern ttiai une U-. tun* huu 
been worth t wenty t&IM the phke of Hie vvholu eeur.He. 

Tin 1 fn L f^r Ehd Hrs-t ten lerlun-.i (Um first w«vkV wnrk> in 
twenty lui- dnlhirs uml the fee for the praeiical ili'jii'.ii.^rnu i,.,i 
week is cilai Iwvuty-five dnltiir^. msikinif n tnEal nf fifty d«dlm: : 
for 11 n ■ entire rouem-. 11 has hmn found that many iihysi- 
citms objected lu being uImitiI from llieir pnu'tice fur Iwn 
wvi-ks,. Inil were ivillSnsf to take a week u-lT in Nike the work 
iEuil ii riew system nf giving tJw- work Inn beno Worked out 
and will lie um'iI in Ihv majority of placest ihul S^, hmlesul of 
Jfivlriir i e n !■ ■ ■ m- -r 1 1 ..mtrntlnn pcMl a day fn»m Mon- 
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X 


ilny Nh Friday -,s formerly )mm| Hiking Lwft w*h-kjs cover the 
Murk, lltruh iwi'loils (jipproslniiiU'iv ;wu hoorn eiuhi win he 
Kiven uu*b djy fcTrmiJnjr to Saturday indunivt and tin- whole 
wm]K- pwrod Eti one week so that the rfmor may return home 
SiRirdiT uftematiit, 

/’’ar the Iwntfll «f rhc humhv.l< nf pliy*JeiavtH fn ^h 
■hr lurKc- e-Ltu--. nr ■ linnets wlm Have already taken Lh..- Ut- 
tunrti hut not thi“ dlrdatf denwnalraticiti Wflorls, those who ]^nv-i! 
r.nkiML cither hull ..J the work, llio lecture* nr the clinical, may 
lak..- e Hh* ulhtT half of the wnrJt f^r a he It' fi^- nf twenty-live 

dnllapii and may ettejul Lr.tii rourscfl tor Ihr «pih> hr if'chey 

™fra to review Ihe work they have islmuly covered. 


Tin? iVnitplly X-fl*y Cnmpiuiy* 720 E’iuwdl iiluek. Mil- 
■.ViiiLki'n, W iai r HMiKj!n 4 Han hrL-ii aw E h^rkied in moke rcsvrvntioiut 
?irtd will supply any {totalled Infeirmnlinn rleMred, 

'Fhf fin* iM-riml will IwjrJo at 10 o'dOcfc, Monday mom 
Jof-r, February Dili, The h^mns for subsequent ik'rpQd* iidt Iks 
H " :1 hy n nmjurlly voteflf ttau presen t iw any htiunf uhahA. r 
will suil Dr. i!jini]5LMrin, 



A 

Course of Training 
in 

PHYSIOTHERAPY 

by 

C, M. SAMPSON. M, D. 

WISCONSIN HOTEL, MILWAUKEE 
February ‘<th to I 4 tli. [ndunive 

1925 


(C) Jeff Behary 2019 


20 




(C) Jeff Behary 2019 


1 





mi ltd n. Wisconsin 


Hitch *6, l?40 


V * f 







F. J* ttorninnighoff, 11* D* 

315- Broadway 
ybs«tt, Missouri 

Dear Dr. Itorninnighof f: 

To have Just r&coived your inquiry with regard to 
corse wave Generator* The pries of this unit con¬ 
sists with accessories i$ j*?S.OO delivered. 

jle to trado-in sllowuneo on your Blnuetat, this 
would depend considerably upon its condition and 
the possibility of disposing of It to advantage* 
ore referring your Inquiry to our distributer 
for that section, Hamllton-Schaildt Sursioal Conpany, 
ZX$ North Tenth Street, st. louts, requesting that 
thslr representative in that vicinity gat in touch 
with you end make you a proposition. We hope to 
have the pleasure of supplying; you. 


Yours very truly 





?J£ WE 
Eno* 
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LOW VOLTAGE THERAPY 




MORSE WAVE GENERATOR 




A. 




NEW 






















LOW VOLTAGE THERAPY 



tU'l'.Ii in whith awI Galvjnic cu r - 

rrm* have been employed include evecy 

oiJloh branch oi medicine. 

For rt1Uien[jr slimuljlUiu .« in intestinal Stasia and 
p.iralvUt, a* VrrU J» Ibf diagnostic ptirpaBCI in nrUfO- 
mtL .tula» disorders. SinwwSdal current* are of 

fXlalifchlt Value. 

In Tht: icL'fltmfnt t-B P^any EccaliBlJ |ttfiil33Pialfli a y ,ltu * 

tmujiiiiK lesion =•.. the chemical anti thermal effecis oi 
the Galvanic current me oi definite benefit 

The Sinusoidal current has decided trophic eliccf or 
muscle tissue and stimulate* unstriated muscle 

I'tLe Sinusoidal cuncm is often indicated in tin.* treat¬ 
ment oi peripheral nerve injuries and in in tannic [> jr 
a[y<ui when the pov-xr of voluntary muscular contract 

; |j>n si iuSC. 

[t IS. also applicable in excising and toning up v- =■■■ : 
muscle*: also ol value in muscle re-cducatirm foliowm 
transplantation ui the treatment oi paralys:* of v.in . 
origin- 

Recently introduced methods, such as mnioph <r< 
erf iT.echuiyl in arthritis,. cervical ionisation,, an.. H-. 
treatment oi hemorrhoids with negative galvanism 
have opened, up new fields for the use of [gw volw_. 
currents in medical practice. 

Other conditions treated successfully include adhe- 
lions, muscular atrophy, acne rosaeca. ondome«iii=. 



riuimt." .mtl iimilar inflammatory and patt-inflamiM- 

■ ■. ■ turhJIM*. 

'[ ,... . ,V. f.Lirdiek Morse Wave generator plate* at 
. Ll: ili,pi>Hl the important dis|Mtlk and therapcur.c 
I : Lt t ivt oi Sinusoidal and Galvanic currents, 

Wish the new Morse Wave, Model M-21D, it is p^s- 
sLid: u> -litAir: any frequency of wave form demed, 
1 1 ,.' u ■ >c.^ ■. i Lio-uv^t variable from 2. to 42 per ttiinule- 
Q'.iixl: selection ol current and wave torno arc accom¬ 
plished hi two switch indicators on the panel. 





OUTSTANDING FEATURES 

3. Air £jp inErrtdiy ewitrol. hr txcJuwte i^tucp 
2. Simple and |'fn=civ« m lar-muency ot fnrm virjmJE 

frani 2 10 *2 per miinvts. 

j C isi r-rnt-y tiroiiEhE 14 pnsJ Tiii-s^l- tram W D - 

i A L'onH-i -i in tijient matof wiihciut bniifll<-* 
b Cop , a-en"?:ns arc J cwnpItU MOn^oL IKmViI. 

Smtifllh t*4p|wer oxide pi] van*.. c^iirfrti. 

7 M r e rrj. jnd tmtlcjlvfi Iw fHeasiiiccfflmi nf *rH«n.nBy ^ m bjMr ' 
1G1CF 0( *H1£E. 

ij, CufTTjileie unit cnUy«?ihJ in well ilo-antd rfkinet iim>h_eit -J 
tlurnble vanvliirtn Ltotl □! l>rawn *tnS ivory ^cq\M2r with ruclcel 
pU-ltJ tnrtimiHIP- 
Amjilc iter-ll* ^apiaicily. 
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5 !A 
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41 


%n*MH 

Shpri Q>l4witf Copper 
H' dia- * 1' ledij£j 
Liniy Obi One CoJPffKT 

■*' * *! 4 ‘ l^ n t> 

L-i-r^e Copper Intra. 

5 HM 

Smnll Csp^r Irif* 

4 I 1 MM 

LaEE.e Zir.t Inln^uEeriRe i| 17E -1 S J! 3 M M 
S-n.ili Zinc 1 r.lr.i ■-j-itrinc {aiPj 4 
Os*: r? n t Carbon ll j.ll EI-pclf^e 
C n! a |i^iE*ir k Ekeirod-t 

Smalt Carbon llrinorrhoid til*; i r i>.1e- \ 4 ' iLu r 2’ j" 
loni 

Me-ilmm Carbon HecP-'KfFhHwiI Elcrlfode dim i 

*!*" 6 wii 

l~*r EC C*riKiii l-kiiijwrhi>iiS E|«trudt J i" dl4. 5 e 

3 * 4 ' tong 

Capper C-rrv-cnl Ejqhdr Electrode 
Ziru: Cervical Efimicr Electrode: 

Rectal and Yaj:in.il lanlraiion Elr^tiode-—Opppef 
PIx-lej' mil VifbR.il [or.irataon Elec; rod r—rape 
IiiIr>:ri.iI Electrode Holder {rlfrl illUiilf*t(d ) 


i a a «i i • r 



\ \ ^ \ 

rvi 1 ? * T™ 





9 J>iaeq^s.ik H-andte ml$ 

Lar.ee UitcABilfe Ttp iii= tifiq wleIi HnRiJIe 
Sri-ill DrnLTiTtEic Tip Idf wLtli Handle 
Obajn&stbc Ncedk Tag. 

£tf*al! Fell Tip—H" -^d* ji L' x " 

UMiiFAi Fill Tip— -i' a; L' x - 
Large Fell T«fi— l i n wide by i - ,,” 

: j l.iia tl all Tap far uie wlih hnMIr 
j, Li. i L dl Tip for me »i!h li-miSk 
■.1" Du Balt Tip for Uie Ifcfetnlle 



S |5. -pale VrcIiIJ.1 Eletlrtfk 6 
i Va E ^nl Electrode 
i Pr^KAlic ElecirikSe 1 


EJti | -cilr Recul Electrode 
l&tnishL) 

SE E iPi(bii4 Elect rede 


THE BURDICK CORPORATION 



MILTON, WISCONSIN 
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THE MODERN HOSPITAL YEAR BOOK 


f C) Jeff Eehary c/o The Turn Of The Century ELecrtrotherapy Museim 2007 



Iqpj 

U» ■ 

1 



1 

^ V. j 

y j 
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X-RAY AND ELECTRO-THERAPEUTIC 
APPARATUS 


Interrupterless Transformers 
X*Ray Tables 
Tube Stands 
X-Ray Tubes 
Stereoscopes 
High Frequency Coils 
Treatment Chairs 
Intensifying Screens 
Cassettes 

Accessory Equipment 



Fa It tiled 



INTERRUPTERLESS TRANSFORMER 

Auto Transformer Control (if preferred) 
Closed Core Transformer 
Secondary Voltmeter 
Selective Inductance 
Self-starting Synchronous Motor 
Monoplate Rectifier 
Polarity Indicator 

The Sure -A simplifies technique and 
insures uniformity of result. 



Patented 


MODEL I HIGH FREQUENCY COIL 

Designed especially for Electro-Thera¬ 
peutic work, delivers X-Ray Current 
sufficiently powerful for treatment or 
radiography of bone structure. 

The Model I Coil produces the following 
currents—X-Ray, Tesla or Gudin, Fi¬ 
guration, Cataphoric, Thermo-Farad ic t 
Diathermic, D'arsonvai, Cautery, Diag¬ 
nostic Lamp, Sinusoidal. 

Descriptive literature sent upon request. 

Campbell Electric Corp. 

LYNN, MASS, U. S. A. 



TUBE TILT TABLE 

Fluoroscopic and Radiographic examinations 
in any position—Vertical, Horizontal, 
Trendelenburg, Angular. 
Fluoroscopic examinations may be made from 
head to foot in all of the various positions with¬ 
out moving the patient. Stereoscopic Radio¬ 
graphs may also be made in any position. 

The Tube Tilt Table is extremely flexible of 
adjustment. 

“TUBE TILTS WITH TABLE" 



Patented 
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Thh TIjrn Of The Cemttjry j 
Electrotherapy Museum 

ELECTROTH ER APYMUSEM .COM 
J EFF_8EH ARY^HOTM Al UCOM 

(C) Jeff Behary 
ID, March 2007 

K1 NR AIDE INSPIRED EXPERIMENTS 

negative Electricity 
From Tesla coils 


4-6'’ “Phanto m; ^ 
Streamers- lh ™ 
Negative Discharges 




Torroid T erminal 
from Van De Graaf 
Machine on top of 

TUBE - NO CONNECTIONS 


7“ CARDBOARD CYLINDER 
15” High 


1 -2 “ sparks 


1 /4” od Tungsten 
Spark Gap 


4KV 

Xmfr 


2 1 /2 turn Primary 
of 1 ” Copper Strap 


8.5 OD 1 ID Pancake Coil Adj. Condenser 

Flat Spiral, 1 TPL of 26 AWG wire 001 - 128 mfd 

WITH 1 “ WIDE .010" BOILED LINSEED OIL PAPER INTERLEAVES 

Impregnated with beeswax and oil "Wax To ilet Rings” 

MIXED WITH ROSIN " X M ^ 


TOTAL POWER CONSUMPTION MUST BE 
LESS THAN 200 WATTS, NORMALLY 100 
WATTS. CONDENSER ADJ. FROM .016- .058 
MFD FOR MOST EXPERIMENTS. SPARK GAP 


f MFD FOR MOST EXPERIME 


SET FROM 80 - 100% 
MAX. SPARKING DIST. 


Large Variac - 30 amps, wired as 

ADJUSTABLE REACTANCE COIL 
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IKK MOllKKN HOSPITAL VICAR ROOK 




fiirat 


INTERRUPTERLESS TRANSFORMER 

Auto Transformer Controlill preferred* 
Cbwd Core Trafl^foim er 
Secondary Vdltmctfl 
Se te c live Indue toner 
Self-atnrtmg Synchronou s Mote.' 
MonopLitr Rectifier 
Polarity Indies lor 

Tfc# 1 .S/u- ■ \ uiupti/t* * ux'hnw}u* a 
iaii/n t Rni/^nJurv ojT truull. 


Q&0£' 


mm, ha 55 

X-RAY AND ELECTRO-THERAPEUTIC 
APPARATUS 

InterruplefleSs Transformer* 

X-Ray Tables 
Tuhc Stands 
X-Ray Tubus 
Stereoscope* 

High Frequency Coils 
Treatment Chun 
Intensifying; Screent 
Caw* tte* 

Accessory Equipment 

MODEL E HIGH FREQUENCY COIL 

Designed especially Eor Electro-Th cra¬ 
pe utir work, deliver* X-Ray Current 
sufficiently powerful for treatment or 
radiography of bone structure. 

The Model i Coil produces the folio wine 
Liircnts- X-Ray. Tesla or Oudin,. I'ul- 
■,;Lir,fcEion. Cain phone, rhcfrijo-FanidiCi 
Diathermic, D'arson vafi Cautery. Diag- 
noslL Lump. Sinusoidal. 

Descriptive torwfure sen f ripen request. 

Campbell Electric Corp- 

LYNN, MASS, U. S, A. 




TUBE TILT TABLE 

Fluoroscopy and KildiO^aphic exam in at ions 
m any position —Vertical, Horn onto]. 
Trendelenburg. Angular, 
Fluoroscopic examinations may be made from 
head to feet in all of the vnri&u- positions with¬ 
out moving the put Lent. Stereoscopic Radio* 
graph* may also- be made in any position. 

The Tube Tilt Table L* extremely flexible of 
adjiutmenl. 

"TUBE TILTS WITH TABLE" 


4T S 

ti 

WI 




p*wriKti 
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VOITAMP14ITERY N912 ^HAMPWN^ 


■s&rr*L •. j 


^ 3 


TO STAilt THE CURRENT -gJMa H aectfotr' -- - . 

knife simteb. fitmlir Otto ii* wckcl, wlicll Use vfhnUUr ^‘c 1 1 • ' 

nicHCC tM " W’ BWBtfilf it rfp" -1 uatc ? i- 1ft T ' 1 '■ 1 

bmtp to pul 18, m- snnfcbmi. An AdjnsUHent of llie vjbr,‘il3r -• v • . 

■tKiin. nqalK*. ttewifli imcessUrf, a lUstt lettt in rj. 

Trill SOPM put il 33i r >’■» r Working 

ti9 hzadtiijC pwU marked M F 1 " UTErt iB S '\ v» lie . " t% -■ i‘: ■ ■: i- 

To Obmln ihfl Primary nk&M lUraii; Curfunt 
reiLcSi wetern *be indnebou «!« tNfeS Spste,jlwuU ’ ;■;[•■■ ■ iI: " 

marked “I ”, and the ri|gb; littfnl upm liilUiri inai\ ’ ' 

Tp ObuJii Ihfl FJpjsI 5«oaitar; (ur Ltadim^iV: Currtm. -J 
strltab fibnuhl irdupM button inarked “a" Ik ritflit ‘Eli mi. . >v.‘ '1 ■' ' 

Lciti uiarkt: »1 ** H Kf . 

To Obtiln the Second See on d ary for todinc*il< C«r«r,t. 

Kw rtrb ‘jjrjuM rest '.) pciii tralLoi] lOUltM iB 3- J V Bln? right Junrt .^i;- k s ^-jr: ‘ Lit-r 

Etna mn tV■•• - '“I ’ 

f* GcmhUim the PfFmary TritH Iht Flrai Suondufy. _H." '«■*. <■} 

t«iui ( ,. r. ■•«. ngxisi bmUrfi jHiiFlcifil H 1 ”, tin: rifcti k’J 1 . Ll i-■ ,: - * ,| - t 

tofl ?H*Tkird "I*', . . , 

TO ComWne the Primary *Jtf« the StUMd S^niSiiEj'.lti-: rM, i.:uA 
jwiLr ti liMKiid rest oppn bitten marked “'1 "►the ri^JiE band a£!OH 

" -, 4' r * 


YL ■ 1 -iLrs-L iLt h control l*d tiy the Paid Cntrtfl.1 'RC£ttl4Uor. La «sit raacacP 

*klL Hit Nil, 1 imUdry, 

rj.^w tu □iterate tbe F\m]& Currirnt Resulftior. Tiie arrow rni flKraSatiaE 
,i kt alwpvrt isuiilL ellTtwtly Inn aid \kc SIHab tm or uletilk M Uv 
■ ivl!. I Hie liLKltli&IKnl ss at mat- ll^ lumka tw$ fcnnb SlO«I.Jr in Uie dLrcc- 
■ iII ■ /il 1.1 v 3ly; CUTTCii arr«^ «1» the base., inLnidfcUllelr abni-c Jk_ftfc'0» 

, Uj.; f itrnjnl U ^rsidwnlEy aai'S wtT^pwinHp? 

V.-3: .31 Llit 1 qnb i* Lflnitd in til- «p£Ki4itc tlirccgw^ When riiTPUrisb th& apgt- 
■ n”! ih !2 kiMdi 4o 5w ptvpt’i pinw. wiili ttus airw t»«ni»ie 

, ‘ LLis M:ii nt bottom at rejJulBSDr; Lhinfe -I'.sflwiuecl Ulc eopds “d tto- 

: . ! - :c Li j 3ir.njr EliL'in ISibdF prujK] euliiparluicuL ft3ien jmaa#£ ekg 

, n::.V ,:d. ..hcsIkhiULLh; ul^IVEEd Ld llieni. » 

u: (■_' Lh^sn lo rbeir [iTuncr recepiiielJB k olber^i*-, Has working pa*?- sic 

••• i iiuiv'ir m:iy be wOTiued- 

Tt, Bifni&ve ExhaUilfJ Cell* «nJ R*pl.«tb»« P^Jb o™«- 
ide 11 FaraJlc Hlala. 111 

r aP.Mfllanri C'irmmi |Lr^ljE^™rM ^ 1 1 “llTiTr• 

M as" 1-,-lJ. .1111.,. X.tm. till. CWI -mSSl T l in^iSal»5wia r 

i« r , H-rt#«. i*w- ow e* w&fiSsa r- K -L..ia. 
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iriONSFOR 


mmp BATTERY m2 


U] 


CHAMPION" 


, to fnjiiL appara^ 


5 -Y A P. F THE CU'RREN T.—This is accoinfiLUMrt tor throw Lag tht 
fttLC-inj-.- Its uscleelfcwKfin tlji- vLbnrfor should iiaiiiiedtaivly com- 
' J ' r *" ! ■ Jliwci-cr# rf Ft does ilci -1 . a -.h^iu Up with Ihc fiu^er will 
■3 ;- ■■:• ■«■ .A-i udjdjiliEMral of the vibrndor coutneL screw Ls not 
jj.:rc.F ■ hou». H I.fcr-L 'i is ncecssajy, a, shrift tarn in cither direcLkrti 

L |r!st. fi id r. ■>.*•! wnrtTng bnUfe 

t tM’f' ■ bi unlit].; |i> =15 Eli % f fcpd " I 1 * m fin 11 111 N * 

I4& Tr- : - ve :lu’ ekvtrodo contorting lonR 

(OEi-in'i - *' •■- Primary Oit so-caM ilLrecfci Current*— The left hand 
• ■ U ■ ■ i iluciiueL i’ii: ftmt binding' posts^ should rest upon button 
1 1 \ cad 11 i> TiyliC lund snitch upcm Wtidsi marked r 'll 
iifn the Pi: - i Secondary ibr inducvli Current,— Tb* left hftmt 
1 - ■ : uperc "j:ilEy:i marked ** J ”, iiin right 3iand switch upon 1 j iii- 

fbtflln l ha Setund Secondary (or inducedi Current —The 1 eft band 
• "-; t up™* Irntson marked 11 3 M . the right hand switch upon but- 

(ComtiJiie ihc Primary with the First Secondary, the left hand 

■icald sl - l up^n button marked 1 I ", the tight baud switch upon but- 

4 a V 

iCDinhini? i i-c Primary with the Second 5eo*Fidflry, the Left Mud 
^uki r :a open buttop marked "} p \ the right hand switch upon button 


Tin; tiirryut Is cuutralkil by E *i<n Paid Current Regal alar. ■□ fame matter 
os with 3 tie No, 3 botlery. 

now to operate the Fuld Current Regulator Tbp arrow on Regulator 
ka«ts rdmuEil always jsnEnL directly toward Lite ^nialUtar or asterisk on ihi 
bnso, wliciEi itu? td.sLrHTnent Sr at rest llv turning this ktsoto riuwJ* Lia tbe direc*- 
ftpaL iEiilLL-al.pl toy lit'— curved artuwr mi the base, foituedbldy above ibe naior 
asterisk, the cnnrEPil is gradually iuctcasail, and Correa pou din £ly diminidKii 
whc_n the buoto is turned La Hie CpppOtihe dlrecliau. Vfhtru thTpn^to Unappli¬ 
ed^. return the knob in iu proper place, with ibe arrow sjoSntiujj dlrrtiij 
Eoward Lhu slcif at 1 KiLtocn of regulator; Ull-u ilbepuR^ the elec- 

trodciS, rclurnEn^ 1 Ll-uj totb^ir proper compsH-menU When spongt cleetrodei 
are cisipSoyed. Caro ^bdUld be Otosencd Id sigucm- LLppi (|ui(t St before t^. 
laming them to their proper tectplactei ^LMrwiM! the wurkiag parts of the 
lUSLfUpietLL may he corroded. 


To Remove E)sHjiustfid Cttls end Replace them < 
sre *■ Famdic Hints/ 1 


rich Fresh Onti, 


T7. B. TntrinlJi nn Chrn^at ftp\flisjfll - np j.rn*ri1 1 ■-1 diinr- 1D« ^ Tn.lui'Umi CV41 FWiJ 

Cl. I-.- 4>i11.\ ii. .T„ih- 1^,1. iHi I'cM I".. Ji.ii.. ill. Hill - -j L - V I.. 

IIOtK Unmi FtrUnlu ViiLciilJi on IlHlncUrm OoU, rytM mRm 

tw, Mhpl-L £t 4 Irai. Oh C«» ami EW1 Oiwa. Jo iu- S, I i-V« Hu i u-iy \*m,lrU , K *** 
Orp tn PATKeci Visu ibq. 


hiWit 


GEO. C. 


POKTLANI), M K. 
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PREPACK 


r HE widespread interest which whs excited 
early in 1H9O fay Professor Rtintgens dis¬ 
covery of some proper Lies of the radiation from an 
exhausted tube has directed the attention of many 
students of physics to the construction of Urge 
induction coils. The writer, among the number, 
svas drawn huo ihis fascinating pursuit and, doubt¬ 
less like many more, was disappointed to find that 
the literature of the subject was very inadequate 
anti difficult of access. CoU making is an operation 
abounding in pitfalls for the unwary, and for obvious 
raisons those professionally engaged in it. who Ii.lvl- 
themselvcs found means of overcoming the diffi¬ 
culties' are not anxious to make the result -a' their 
labours public. This may account for the fact that 
so little help is to be obtained from published 
handbooks. Practically the only useful information 
the writer found was in 1 sick numbers of the 
ft tiff is A JfwAauit\ \Vh;U published books arc to 
he had deal generally with the construction nf all 
kinds of coils, medical and other, and have com 
sc(|iicmly Inn little spare to devote v* the speckd 
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ft 

diffirultfe 


VStK I'U’I 


4-K which tHie in deal fug witli ^ 
sire* of shirking coils, There aro : ' ’ 

iMiLitiViris which may lie srifrjy neglected i,, , |l! 
designed (" give n two nr iluiiHm], 11^^.' ' 

which in die case of one which is in mvr . 

JS 1 * ■ ■ L ?i| | b 

a foot Imag mid upwards become ftbstditfuly t . v „ n| \ 
fq au£CQ&&* 

)[ is proposed in this little handbook L, .,j tl 
nmsidcrahlc detail instructions which, if f;ti[hri 4 ]| 
Juffowed, wilf guidr the amateur electrical ^ lfcl ^ Mi , 
to the successful completion of u cm] njviuM ^, H | 
thirteen it fourteen inches long, which will smi',,,. 
for most traperiinents with Rontgen Rays, Wi rules- 
Telegraphy, .ind the study of high vacua- h j. 
believed ilmt the method described is practically 
that adopted by the best-known maker*, ,\i -,|] 
events it fs one which has stood the test nf 
m-nce. and nothing is anywhere described in the 
book which hits not been tried by the: writer ,ir, H | 
found to be successful. There are some rmnnr 
|KjfnL> in which lie considers that something has 
been introduced, if not now, at least unusual ami 
useful especially to those whip, besides an;iki ii^i .m 
induction coif for practical t*sL- r are ties Nth is n\ 
.eudyNi.; I he action of the cnil itself; such an 
the method* of bringing out tile middle of [In 
second-1 ry wire by a central partition, tin- winding 
of ihfj primary in independent layers, and the 
a-l'ijih .a ni rcmov.iJ^lr breaks, Those variation'- 
from established custom are, of course.', not iiem- 


1“ IC K.V \ ( I 


s;i ry, hull iln«y Jitra very convenient, iilitl mini liliU: 

,,r nothing in the INHiliUi ■ T n m*muMimi, whiW 
they cMahkc- llic? u*i.a of ihn coil in -Ivuiiit an 
insight Irtlu Its working. which In- i amn-i obtain 
when tin: coil i*< ■m tn dn 'mu: tiling only. however 
well that line thing may dii&LU M -' 1 ■ iVi-i Lfmu 
r . iMilhiiL-; in 11 n■ ■■ 1 instruction ( fc iin;.in:-i.sli:iU With 
tile .JidiiiHiry modes ■ .f cull-making, fur which iht-y 
will equally nerve. For point* of theory and the 
history 1 if the indued, Bn- coil the navlttr is referred 
in ekcEritnl .mvmrtg which peth^i* 

miiy \m socially muntiiprwd hUrmings " Alternate 
Current Tpurfsntitr. Ihis hamlbook deals e\* 
cl naively with the practical details of coriiinwtiun., 
The writer has tu tliank -Mr. A A. * simp hell 
Swinton lor revising the section m FJcclrdlytic 
Llrinka and Mr. W. K Fid-eon for mum vah iiUe 
suggest i' ms. 
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( UN I l-.X'! h 


i Pir 


PH RUCK 

I, IIIK OKItii.ii nr naMirKSliTIKill 
rr. Till; Ltiur . , 

Hi, tup nirHriwv ixml 

iv. TWI UJ.JW ixurMnxn ni»i , * 

If, flir CUXElEXAF.il 
VI. TlIH COWtfUTATOH . 

VII, TJIH SmtJIK . , , , a 

vi II. Tilt IJECOSIM^IT coil. 

3 X, THK WIMlitKll . 

K. PBM‘AH3Kn TIFE 3'HlitlhV WM TUB UOTOBTfirG TfSE 
IIU 7 Jf(l]AHV t 

XI. UOl'XTtSO TMR HIM- “ . 

XII. Till- rjtTTEB FX^ULATJOK , + 

XHL WmWlXr’. \Vli *1X1*111*0 
XIV. TIIE COAT Of OWCTRUCflOX 
XV, UKOI.1XICA1. liltRlil 
XVI. ilium IIWIL1.TLH . 

XVII. liLKETMOLfTIC lilil.ulh . 

3tVIII. CiPXfcfJiXt^ 0If Till COIL T 


£ 

1-5 

1 <» 

Mf 

*4 

38 

43 

5 P 

73 


« Wi 

> < * . 

r . . ' JJ 

V lift 
* 11 $ 

, l*i 

, 14 J 

AT-tmisihx r.. ox riu gi i ■.s, m.nv *i \\\ ijivt.r> i.mhhmibv 

wiiir Am oenewxi.lt nip hmelie l . 145 

M^JQCUIK 11.—TO HKH Till CAlMLltY Of A ^:nS3iEN^l.li 1*1 
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LIST f)I : I LIT STRA i 

'J* 

V M^innir. ivmji "W* <" . "'" v “' n 

2 nunjmw I'f tHK ttmlwtSM** 

3 . Tii i mi-’v i*-MT or riu- HrtmMWrt » .«** 

± liUT.Mt.q OV mmsi<yyMiiT,vn>H . 

^ ^humi tHKk ctaaiVTxmU 
ft, isJ^m^.iny nut BlcviflVAlil.il nsf-vKa 
7, VEtrflC.M. SKCTEOS 1 >K 4 LH : ^ HKlPAK 
H, M.inmuli Ai'i** URfcAK 

r} , V I'.hT 1-C.ll. HKCTtOJ^ rtlr- WlSEM^n IC.WHK . 

EP, tOVSTtNlV .ISIV^VTUS 
H wiSiLVlSti 4l'|'AltATir& (O^ES'l 1 IT. 

iZ. L j. I Sill I .ATITfO FAITHS FOR h^?IOK> OF stAoShW 
l^. fSltflWllMT t-r>R TOT1NHI ISSIM.A I LSC V.XtVMS 
15, tun S 4 AMK IS IW- - 

,f,, »K)Lt *IIAL** l-lkH kl-.l^raiUHV '■■'ll 
( y TCI USKl" WAV OF I 1 -^ ill TWI'.I^ l-ALTHS 

tH. TIIF. lilftHT WAV or IU 1 S 1 SH wihfcs . 

IQ, TILL WWPSfi WAV , 

JO, BHT-IPKTlIVri 'I Cil^lWKV WIN I- 
as. vkiitu'ai, si-.^n for con. . 
jj L l« 11 1. dS sr» VKh.TIC.M- g-TATcn 
jj. ukctioa* m ? coiaflbtK coil 

II 
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LIS’] 


* 




r-usTp v“rT 

- A 1 JO\ S ; 


3G, 

3* 

j3. 

jj, 

34. 

J5- 


ffl ^*AJH LPh lllv ..,., 

' Lt|g.v» h... , 

.-..4^ ri ; 

* MWM ' T * hufcjfc 

(<l(c '“' ■ 

EttJfDMSHItn t I.M|^ tm . 

C^T..Crt *,» nawM,™ W|1VM 


N| 

I Jr 

■3$ 

( SI 


■Sa 



II 


!*■ roN^ 


rut (TION 


LARGE induction COILS 


tlI « orper ->e mSSTKiurnoS 

Uh-rtth^ na&* fp»iHRr*«h** 

yT i^^ Uh . clcarkll> , iin d tea »*b 

I theory ami tonslfUEtiPfi ». H* 

knm«rl*ds= * t(| J. foU[l( ) in all detneatairy 

"risrw'.. .h« :• »«*» »* - <r.*“" 

tc^buoM, v ■ i^^bius .it wire- L ' 

n«in«l ^ ™ el :' 1 " 1 * ; fl len . lth ,, thick 

nriitiitry toll consisting of a «w« lul ' L1 , . 
Se. aiuI a secondly cnilcmsimras «■ ‘ J * wlc, ^ i 
kl u. t h oflhfe wire, and Hurt by -biuIii* *1 

jiriniLLr)- an interrupted «*"«* l )** v ‘ ,lu -‘ * 11 

Sri quantity, currents arc induced in the Wjtt™ S 
of kss quantity but far higher voltage. Any ri% * 1in 
win. in not fnoiiliar with the elements ut thi ’■ulnm-t 
is referred to the numerous i-Ncolknt text l."«’ks "it 
clear idly. newly all of which contain the mfmtw 
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i.AKtii’ isftHTrrios ,. 0f| 

. . hkr ^r^ .. „ 

P"I ,,j u| 1( ( ^ 1 ‘liiii. I,, 


^ . . . «*a in, Bt . eiM "• .. 

ordmjuy purptHf^ This litmdbmjk i„ |,,r ■»! 
. . «* w *y nut e^bv, hi • ''• '•••' ! , , 

m* «h« cfHhirutiM^i"v "• 
presents 111,1 '"lui-.i ^ 

We wlJI <irst the order i„ w i h , 

tf " ,0U ' J i* 1 ™ »f mi[ can be ! ll ’" 

“® Bowl > r n '-“ k ‘- oivi.. ; t jr"'- 

l ". !)r - Jri witl1 lhc W und then t„ 
l"-™ These having been finished 

™ ,rf,|,t “ "’ugh .leaf „ lUl , J, 

i supports, so that the primary may In- |,J ( | 

[he hi |vtrnl!el with the baseboard and at 
at which ft is intended finally tiJ lie A \*, Vf , lhe " 
'}( [lit: finished stand. The commutator, break .!,,,[ 
condenser may then be proceeded with, ami Atml 
*■' thedenJ stand, with all terminals, etc. nisi king a 
temporary connection with the ends nf the primary 
Wire. fhis will hr found very handy for msling. 
ivhich operation must he constantly performed 
during the subsequent processes, Thi' ebonite 
insulation of the primary can riesl hr fined, and iln 
sections of the secondary (which are best madr 
' fM lately ! can he pul oil and tested In [Ktsitiun. 
wh « fr: it is -.ieN pu-.sihfr to Like them i iff again il any 
pr.ivi- 4rle'.iive, I .astfy, the i;nre with I lie primary 
■"il a ml its instrl.it ion can be taken off tin stand 
in 1 ! l Fir ' ■ uiidary hi ted on and join lei) tip, and tin 1 


mt rmnr.K of rottantiicnoH >s 

„.„K ewer rttnrh«t 1 he pWMISiwnl nUnil 

t „en V, .da. ami the dll. »™ik, cammnwmr, 

CM S. will l»- ... to I": rtwntf < 1 "*" 

h ill thirlr |jm(kt pi ^nii 1 

Adhrrim:. ilK-n. 1" iW- - hrme .,1 r,-nw«ct»* 
we cosiniciKe willl tile i,orc. 
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fl 


Till: i Ofit 


7 ‘^HE cutting up, atraigttbmn^ and llrr>ll| . m 
a large number rf iron wires |j- j ilL , ,, ,J. ih ' 
some cask, k is fortunate that bundles of Htnii-dvi,- 
wire are to be found ready made of many sjj* r .. 
the marker. They purport to be, and net dmibt 
-«f the best quality of Iron, but con^iderm-. | hlil 
much of the |ic;ribriilaoe[j «>f a coil depends upon r| h 
rapid deinagnetmsibiJiry of the iron, it h a prudtju 
precaution to anneal the iron oneself. Thu; m 
be simply done by putting the bundle into a | t:nL .J 
of gas-pipe large enough to bold h ea.^ly, 
screwing caps on the two ends, in which com id si in 
it am be -dl'jwed to °soak" in ihu heat nf ;i |, sr „, 
rire and cw! slowly its the fire gnus out, The win ■ 
will general fy be found softer after this treat mem. 
The exact gauge of the wire h not very important. 
Xu. 22 is a satisfactory ss/e, 

Tlie pir >.i thing is to fix on she dimension-* d 1 
intended « ure, arid to bring she bundle to iln: 


THK CORE 

, „ A (be, Tin! reader win Crf «WfM have 
£ShI >m tl«= d* <-f |1C ' * u « tlldit « 

ltriltt When special riitii-.iiriimKHl'-. arts given 
Zrt handbook. it h .issuing that .1 mdly I"'™™ 

L .,,il i. being aimed at, which. wli^n its capability 
^ fu Hy | .fought nut, “ill ;l , 'l lnrk "*'* 

f.,m long. I’ll-- rnv; I'-urc merit ■ are Like,, I mm one 

sil irking easily lwl*W h* terminal?,, which lire ■:,;i 

in. iipi in' If only it small «H»tlon from Ibis 
■j’’,. i desired, there is no doubt that a prupurtionate 
) lirn?asc „r diminution Of all the linear dlmciuwm 
w ;i] IcjuI to the ik-sircl result, but it has been 
tlmu-vlit better to give rjqici measurements from 
:,n existing instrument, and tu leave the reader to 
modify them if desired. It may Im assumed, then, 
that the core is to be i U in, in diameter and 18 in. 
long, Probably the bundle could if necessary lie 
cut to length with a line hack-saw, but bundles 
of wine of the above length are to be had ready cut 
and straightened, so that this troublesome work 
need not be incurred. 

To make the core cylindrical and of the right 
diameter, a piece of sheet brass Is chucked on a 
wooden face plate in the lathe, and a hole turn' d 
in it exactly i ] A in. in diameter on one face, and 
Countersunk on the other, so as to make an easy 
entrance for the core. After annealing, the wire* 
should be made op roughly into a cylindrical 
bundle, and a sheet of paper of the same length 
and width as the core may he inserted so a - to lorni 
B 
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-ARGI' 


E c 0ll . 



ii diametral | i];mo in it ~n i. - 

iltt faraaiion .,f «% CUrnc|jLv . 1 ( 

ioo&dy bound up with wfe, Xk - bl|J »'lk , ' 1 
then gradually removed | r „ m £ * ir ' ' 


from one end. Hind the bnw 
bundle by 


,u Imntl], 




JM plate eoaji^r L ’ ltlin ;- 

™cl pushing. Sl ' flv * * 


"he ,,f 


"iiktji r| 


lllr 


iff, 


nutside wires wifi probably have- lM 
render this p-jssil.de, the bundles ns"!, 
more than ample 1.1 quantity; but Cn.'n.rl. i* ' 

* m \ thc hok Tn ^ pfeuo : m •> 

tightly- As Soon us tile brass pj;, lr . ... ' '"' ! 

pushed a couple of inches a&iWg the C(1I ,'"' i ' 1 

tape is wound helically over the projectir, ! '!' 
thc beginning of the tape being made nt- •' 
sewing, and each turn of ta r w jusi fJver |' 
thc last In this way the brass p| a|(: j s „ r . Ll ^||!; 
worked from ono end to die other, the l..[rjdi n ,r i r ' 
at the same time removed on the une =.!■!.. 
and the serving of lEtpe proceeded with on il,.- 
oiher. The result will be a cylindrical bundle Vf . r j 
true in form and s\zq< 

The whole is then heated to drive off all jiv, ,nir.. 
and dipped m a tin bath containing milled pir;mi:i 
wax. The blJlidEs: should tml Fhr nm-H-.l fii.iuilji 
bad] until the paraffin has begun to set, if iL is 
oijl Luo the mdted wax will nin uui at 
dii end^i of tlit; wires, and the object is !■> n-tniri 
a.\ much passible in the com. I ‘ or tile ■ Thh^■■ "I 
par.iffm nmi a . management see below. 


LSI 


T1 | V : ppuMAitv 

^ - Wieves it lo be the general pn«ii“ 

-r'HK writer bellt*®* ... ., ,,m «( 

«n*4 ■** 

2si‘» 

seems, however. gowl . Qf this, how- 

P* f^Wttwelf the 

^ Z ™■ ^wnnunts .mule «, 

n0lC t-^ llS ixam. Tn enable this ami -Hu* 

SEJ to he tested. « * ««d «*“ 

S each layer separately and rndj-jH-udentb, 
brining the emit out freely, and ns th„ rJ w v..> 
OM fr,H., dm necessity "T Xattw* *»&■ ** tl“' 
of the first winding. advantage way l-' <***« || w 

f Ml tt> wind tstdt layer as a riiiht-bamkd h- h% 
The second layer thus lies in thc g^'v.-* formed 
between consecutive turns of the first, and the third 

■ So I, )'■ l + ^- 
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" iNniv/rruv 

lies j'n tilt grooves of |] K . 

the layers art used in 


COtlj; 

o r 

ten**, , 1S 



tnt layers art used In ... 

case, [lie current is led ^ V/ « '■ 

layer to the beginning of rh n ,. lIlc -nd ' " 


beginning of t ] u 


■«nd „r 


on winch the coil stands, 
the wine as a whole Ex brought 
the core than it would be If^wouji.j 
way. In foot. It can easily he 


.«Wtewh !U (,l H 


Hhlfi 


HQ; 


tn ‘he, 




distance of the axis of the wire f m „ > **'■ 
the core in this airangenieiit is about , i 

radius of wire, as against three ti m <* ~ t \! ,| " 

the ondlnaor arrangement. A suitable •' 1 ' I " Il iri 
S.W.G. hFgh’Cuiidgctivity copper, 
with white silk. 


■ wirt in 
singly 


M 

CfJ vtrtd 


tliat tiit 


It is frequently suggested that wire l)f 
sceticn should be used for the primary ' if ‘ ::u 
coils, and it is obvious geometrically 
resistance per unit of length of the K n„.,r 
fiWetitadl}-) lowered by tbis sulaiitutiu. 
propoftian of 4 to *, that is, the resistance „f 
•srjuar,:- wire would he about 78 of that , ,.,.'1',, 
wire, but it should be remarked that the rexMjutre 
of a Grove batter}- and leads is. unless very I n-r 
cells art used, greater than that of tin; prtnuity,' 
and that jf the method litre udv-H.rUod is ;id'.]n-.| 
of winding all the helices in the snttitr dim.-timi, the 

- The tniitinreof ffam la yen* at round | 1111.1 r > wilt I nr iirnin 
lulf in ohm* whjlfl Ituil fjf tin Ear^e fjrnYd'i rdlfl in j^xkI rmlri 
maj I r in fiifrpn, itf *i* --mu I Iff nmi tmnv tN" i*o 

thrift 


xK e i’*'* akV coit. 

„ ,,ul round wire become 

r rnee Mte« n ■^ l T l .,dv that w,Te ,s 

-gl* -rt 

|V,r the l' u( J ,r "* , 1 . itl * lathe- This may U 
js teat of wood ait inch ^ so 

i~ - "^JUred ui the fa* 

thick J*, , rt jn diiiiittltr is turned » l '; 

} in. deep-uid M. d right through, lhi> 

, 1Hl:l ,n.uUc-tnim hol ; ^ w onc end 

h ^nved d- ' and serves t. 


. r 


— 1 ^^r ^uuwnd serves t, 
the core «*d 'wk-ccflirc. A w«dar 

ntceive lt, Y7Ve fU *“■ ^ 

lllnHd , 1 " J TWstra,, may be (if the lathe 
form u cupc L ' , . j , t w inch-hitntlh' 

■ ... .\mcrican one removed, and 1 

E,r„..lol ™™W. W l 1 "'’-'"" 

l .wrings ,-f the pnitertI screw .s^sns-t " Inch ihe U- 
hMli of the mandril t«n«. Uoi ,l 18, 3 
comfort mHtohavetopi.il the lathe round by the 

iti^ , 

the tiLuik of wfre then b&m pfe™ - 111 

fvtctni^rired “swift” ** skeleton drum. ,t«ul the 
cud secured to the ivihhIcii cap <’l the cove, the 
winding Lh e.'isity (Pfoccc<lcc| willi, 

A ii.imi.ik- Mini vtikiimi ” awifl ' P c,lti 1h- umA.- kv 
naitmg ^ strips of ^ aether ^ fboi er ^ 

iitid an inch brouil til icy nn ! krtu i 
h-.Mih-O. no sis tu umk*’ ail i-iju.vl-anflBjd CfGVR 
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'W»&CTxa* . 

Th * '* ,aW a " the bench, 0r , , ° U ' S 
or nail driven th,- ' htXirtl - *n! 

lMPn ow. a washer or #i||i ,^ 1 ' t),i; ^m ri ." r '" 
f“ s ^ #*«" luff,,." " 

*■*»* The hank t ,f lvil ,. - \ '■ to 

four other Wawls art, i naert ^. Vn lh " 
tile cross, hut not passctt tJ>r , HJ ., J( JJJ *e r 

;r tohoW “ - «: 

■ wound 

It « perfectly easy to r, l[i()t lhi . . 

■f* St3uU tums the winch, at „] w]l ^ *n 

njjhi. up 10 the clinch, as [! lr _.,, r ■ ^ied 

,;,ucr - ,f *««««**h *" 

«iFJc the screw may hr: sgi at r nil|rf " ' nvii ^ 

? inch.(^ c J^X^™7 u V^? 

dnuneterl.and a sheave fastened to ,J„. tu ' 0 ] ^ 

J “ th ; tu «he win- and 

ii >ndu|K. I he end as then temfKintriiy secured «hb 

?T* * fc* -wo beln« left 

i hr number of turns m each layer should 1* 
recorded, as this can evidently not he done after- 

wards. 

It is very desirable not to trust cniirdy to i\ K 
:il covering for inquisition, for in such a coil as is 
now bemg dtscrifieri ihr; primary spark will probably 
7 * lhir:^:ril £o pjfTOr through illti Iffesulafiofl when 
twrj pieces of (he si IJ:-covered wfre arc laid in fi^lit 
Gtmbiu. Ji .is pmfoablcr that drying am] soaking in 
a h.iifi ui imi paraffin will enable ii to resist thK 



CO* 1 - 


S3 

the 


. fl11 * wh-=« **La#&* y* each W** 

Th^ f,,T lll0 *•* it, sn * llt : ,. v . L few 

^ w 4 <« sC !^ e The w r « 

ri1,l * ,n ™ il* *1 and 5CWling j l ^d soaked »' 

"'''' ■ L ah a ’ ., i J(i dried lin , -U^n 

sti.^ wound should ' alld the n'.l 

i. S1U .™» *■ 35 , ,he «■>«>■“ 

If" ,L *«* " ,acr <W> 

«»Mr »*f m»>i “ ,11 oi-msutetion 

^ *■ 

»*r«J “*L „ Ui «r i“ a ' blc 

_tj.lv before u^C' l - . 

»««.«« i, similarly covcrml iv.tn 

M-W- '* '**” “ 

w«—“«fj- 

Iccarefullv wsurd. list: resistances pf Pac 1 air 1 ' l . 

„f ita vrhob onH l»-ins -”" 1 ‘ h ' 
reliance between the «al aiul the ifo» eou 

tesicd 
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fv 

Till' MAIN ISsUMTJJfCi Tfiir 

T HE ut« thing is lo cov . . 

i iWidnn, m* 

^ WCOntIa T- described bebw h be atfi-^r. i 
X of ekmiu- rxiyhi to Ik: sufficient. 

are gC,Hfn,,, >' ft)r ** purfuKK-. 
_ ; „_ , 1161 Vtr >’ easll )‘ ohinined ; thiy fl rc 
>- I, 11 ' ^ a ^ L lG ?4wiNii weak snots 

L h '■ n ° '*** ”** ** f»st. A.ii it her 

. 

a ” tC J * in ' ts tlj!ct1, nmI (:iJI (with n 

•hcfaiMh J * reclaJ1 ^ e JO in. bxig {nr 

rh " 11 wi,J * *~i - d 

— . . P**"? ««, and will envelop 


T I,F MAIN INSULATING TUBK 2 5 

■ times wiib nboui i in. ip sj»» Each of 

" portin' sidrt of the recumKlt « then broitfn - 

f c «hcf-«l B e With a file, the chamfer -xt,:,,-Uy 

,L frum the A large .hallow tin hath is 

i Krt constructed by turning tip ** trip* -I «n 
h(B .md soldering. Water i. peered mlu this. 

3 tl j (l ,J lt: ebonite .heel laid in the water, being hc|,l 
' fnjltl contact with the bottom by ,mne strips -f 
All available heat should be then brouyhi 
in bear Grt the bottom of the both. as with so much 
e vni»nLtic^ surface it i* not easy to bail even a 
DimparmiveSy small quantity of water. The means 
rif dohiy this will vary ateordin^ to the apparatus 
which happens in any cast lo bo available- Ln the 
ease of the writer two nr ihrec small petroleum 
stoves wurt pressed into service, and yffppkTtientvd 
by all the Bunsen burners which thv rcMiurctn of 
the workshop furnished, k is onu of the in«ini •• -m• 
ventOnt properties of ebonite that, ii heated to a 

temperature not exceeding that of bail ini; water, it 

becomes quite soft and pliable, reseffibling leather* 
and, on etwlin^, completely recover* its smlnmrY 
condition. In deal in- with it while v«fi n>» dnn- 
must be lost, as ii cools rapidly and hardens .it 
Alice. |i may Lie mentioned in passing that for 
.mjIHi; riiLLSun sheet ebonite, which i> ^o|d by wri^ht, 

hu> i\ certain uniform price pt‘f [>mnd for *herti l>i 
all thicknesses down to i f,j l bit the prut 
suddenly for thinner sheets in ^meihiug hke 
double then of thicker ( hl.-, I : ur thi* itwi *t 
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IPF'fll 


' K ™- i»nn Trnv 

" ’■ dl >» m* an. thI . r "'- 5 

P«»bl c . th, ' k " 

-tv; “TT *** *». „,'"" 

*» *>*. i„; kVr“f ly ”>^4 r *• 

We „ 1 DGtn ■Vllln '^LTlI 

I - ' . c anc * s^veraj ^ Xper j " Ul,Uv 'i^Liui, 

ir.d^bb.r +SZP** ** 2 

pereha m the same, and h c . irbon ^ ni . ,nc - W. 

3he ?3C ' and Vari “W wmbfnatfo,,, 

a,ld tt«sw ; uc ; bill rump, f . J ' lU ^ r ^llh 
nvidt; a saiisfactufv joint tl " Ccn ’«nh 

recommemiwi, ,h ZC% ** >~ 

d«flrt..- nui <.( the hut wtpe jt r . f ., 5 "'!; 1 '" 

h0t t ° wd ' ^ round the '^rimZoVv * 

u™ ^ ,' Cm|>, ’ r ; lrNy wilfl *»!*■ On rw^’Z 
ST-fT*^ “ wm ,)mb;llj] >- U; fotind ,h« the 

k? n * le K ^. e f h?l5 resilience und spring 
* tTE . . rhis ™y ■« due to thy inevitable |.,^ fcl f 
tlrnc wbEle wF l«nJS -“id rolling it, enabling the s|,, r -, E 
lo ff-iume to srjmc extent it* ckata character 1> } 
cooling. At the present ■strtgi? dik K however, Hr. 

duadvarKa^- and the way eIu> t . fm 1- i m y urn I - 
Wercrfjine whe n it would be object mm I jIu will be 
mefitiftft&l prr svntly r ImliariiMM-r solution may be 
lifu ph-^l m .i . Ihr ,i , ivirj lit: reurlurd ljr:lween tht 
Ittyefn. and irp- w1 1 -ill- tube rm-rhdJy served wiili ,i 
wrapping of rrnrmw white silk ribhi>n H prr-Yrmi'ily 

dried and p.iTrtffirjrrJ, ( in iiRjuii >,i r vi - tm i^MlIjpEW* 
the Afiimk of rhrr t uFm? aur! krqj ii dam m ihe 
prrirnry. ,ir t\\r uimrf ihne lidding iIn uii nlienrn nf 
mental mg powofr 



T „f. MAIN T “" K 

■ i ilh ahouW be siildertr) ujj the exac t 

N*" 1 r U " t ih h,,l «Kl ™ Inch -r tm> 

Vlt< s l J|li <*‘ ■ m pj^ld be founded V fit Jhe 
11 - rlsW is easily dune by ukmj{ » sheet 
tube «**W- lflrlK;m d v hi. ur to «u wide. 



aJL-—= ^tV 

if fR: 


u 


K 


V. 


|^ 1 i.L | i —CiUBfilrttnB. 141 

die romuled Iw'iwm 

^Ulicti r-.ItU't^ squares .4 i»n 1^ '* " t 

l^tn U ... i« 

" nuit]*" buTiiw ttinted very l.w- ( t „ lt 

i, inerted wA t V t ^ 

, JlV1 [\ ... htnlmth ■ 
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lARGK ^'r>tJCTlON- roil s 

find allowed til sr M k in .i 

t). Every fc w ranm B , 

j* ll,[1 - <i UP (not. lunvci ,,r. il]k ,„. l ' kl Ui <■« ,i; 

left under the tube for i| ]<lt p'T tape, 

are allowed to escape f mm tfacTj**' , ,u| l ^U.. 

primary eofo the oh .- Ll ' s ih, 

**■ * ■«*— ^iSFSJ* "" 

appear When the ends are lifted. Then ,. ‘" 

U: turned mit and the whole appii mtug jJ*?" '" ly 
flight to cotd and harden. 1 fur l|l< - 

This having taken place. t h e aM ^ (| f 
b “ found to be tightly stuck itu- ,h c | W h Z 
fwmffin wa.v, and the next thing fc to rt -!,. lSl . 

'VT 1 ^ *»’ 'he nisei., 

of the hath with a Bunsen burner, *, ns t „ Wlftvil 

the .wax .superficially and allow the clients to be 

withdrawn. They, of course, form a casting „t ,j, t 

inside of the bath, and require trimming with 

sp,ttuk until tht- tube is exposed, and the masses „i 

wiis projecting front the ends cut off scraiglu >a: ,.| 

Jfoh with the ends of the mix-. It must C |„, rl |. 

in mind that paraffin cm tracts very coiimJi rably mi 

g, -md the only way to Hll any hollow with it 

i . id adopt s-mc Midi method us that just dcscriM, 

by which a superfluity of wax is used and reiimved 

with a knife when set. The temperature at which 

ill. hardest jjitruftms melt is, of course, tntu I, lower 

th*n that at which the bath is k« | >i . but by keeping 

Iiveryi I,u imp«nUtiftt ten nr fifteen degrees 

■hove the boiling point of water, thane Is reason r.. 



UrtOWTlWG TU^F. 


tBli 

, that any n,0lSl . or the tube. may he 

.m,. com. d‘ c P/ 1 '":'?' . .1... araf tin"' 

IP in _ ,hf. iVm 

Cl 


:*«-«!***"^dm, ,f thcwiLS ^mrvuuk'l. 

^gand A in. thick in the walls, 

the tut* wdl J. . |t k Ulj thick. A new stop 

bat h * 1 long enough t« M wCC ir ' u f 

iq. " . .. -; tVi ‘ui In nit itt spfir 1 - i ,ir 

WAr tkem m 

^ " hT «hen eld it may require to Is- n*™~ 

t;( k. *" ‘ h -‘ . , it5 contents tightly. U r™> 

am centre the complete nfc up 

Of I T, tinmiie which it is to be 

, |t j heated internally hy steam from » tm l"" - 

This, however, is a rcfiiwmeitt which is 
unnecessary. Of course throughout these «nam } n 
latinos thick &**> duett he worn, hut, even so. 
the heat to the hands is not very pleasant. 

When the bun tube Is set. it is sprung open, and 
kept » by wocttfcn wedges, and the prinwy. wt ns 
spiral ebonite wrapping, smeared with indUfubb« 
solution, slipped tin u.td the wedges amu,v«L l to 
niucr lube will then dose in upon the spiral, and 
t-mhrnce it lightly. The and primary am «'' w 
complete and insulated. The insulation should then 

be t, flfd by eotmcriinu the ptimary »i«s . . 

pole „f an induction c»il, and endeavouring t- 


Ai 
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LAROJ? INDUCTION coils 
bn*k do*,,, the tube by - 

co,i wf " ch ^ made available for ,h- ' U ^'" 1 

f*N ■* used - °P to a W». sjvirb .. r ” 1 .‘ 

! f ,h ' s is the must „' f 

ooniidl. ;md the maker must trust to hk ,, T l,c 
to have produced a satisfactory result ]S, ”■l*"'* 

P°“ ib,e w ™ kc llH! &»■ & shoutd nn rg s ’'' * 

neglected* ' 




i 


THE cgnitchseu 

-pi-US is the simplest p-n of the «*. and all the 
l handbooks contain instructnm* for L 

die method .adopted by the “ ta 

M improvement and worth dcsmbm* 

The ordinary and well-known method IS O cat 
attips of dnfoli one or two inches less in wndth an^ 

J JJ, than the dklectric used to icpoiWe 
generally p.-flWd Bank ,. .st pa,«r -■ » ^ 

these into a pile I and when the pde ^ 

l[( put some heavy weights on the top ^ to- » 

«» efficiency of U* !«• >"“?“* *^L, „ , 
condenser is then bound up with tape hiwti 

b0i Now on this method it must hflt retnarktnl that 
Jc^tcity of a «-«to-r * «¥«* ** *“ 
fommU— 


whao K la « constant depending on the ^-ik 

I* 


/'d ■ 
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UVRGE INDUCTION r- n 


11*5 


inductive capacity of the* (iiclectrir, ;i n ,| v 
respectively the to*| ^ (h(? ^ ^ 

dHtance between ont > *j, w and A 
the capacity depends directly ' kJ 


oti thr 


ih;ii 


plaife iu each other, and the high Z ' ,f ’ 1 " 
dudwtric constant foriheitwuaral ,l - 

Any method therefore that will exdude "f ' 
belw « n the Hl«e» (tho ^Keltic inductive > cL ,r ' !tl 
nl air being t and pf paraffin about i-.o 
the same time bring the {dates closer mother J* 
inereaSc the efficiency of the condenser! [ : , ’ 

[he object .f the weight which “may he in*£L'] 
to half a ton," if the resources or the wurkshnn 
include a Bramah press, a piece of apparatus J,i 
oft^n h*und in private laboratorfesr 

Blii the following method is. ft h submitted, 
hotter. and requires, no elaborate apj«urmt&. . a 
number of r-ih^L't-r u-f tinfppj 15^ in, x 9 in, an.- cut, 
nod bitf of these are soldered to one strip of copper 
■ind the other half to another, so that they resemble 
two tr•* ►k:i with copper strips for buck*, Abuui 
?° or So siheets wiJt be found sufficient A bum 
-rr 170 sheets of B;utk post paper an- cub 
15J SiL x jo in.. Hint inspected for pinholes, 
tht number being dfjuble that of the foils, with 
a few over. and. a Imc.Ii of |ki r>Lif cl 11 hiivint;; I u ■ 1 ■ 11 
pfr>vujrd p thr sheets «>F piper are each separately 
held to the fire till quite dry and hot, find I mined ri 
«dy pkmgnd into the huh of hot w;pt. Aa each 
reiu-tvcr] friim the habit k allowed to drain by 


T HF- COSPENSEH 

^cswre ■****« nf tin ^ash 

% , mUC h »«*» —' * U5d B t M1 *° l,n 'T 

' ol - [humugbly drying all W®- 1 
t- h Is «.* fer and n«d 1<,r ulHuU, “K 

An c^nrnt f '* r *" P' 1 ^ 

ir, "sting this showed A* « ^ 
f ." .„th- unite drv lc* die teuth. m 

w : is broken down by a ywniU lUiferencc 
^wUpoduc***^ in. long « -. 
«{il, an exactly similar y^r. fe*""«Hr dnrf at 
lhc fire and then immerred in thr®me bath. 

equivalent to o"s in- of air didranc 

Vhc taosting should not hr enough m hnwin Ac 
nat „.r. though on one ..r two **■ « 

rJricd to the pitch ..I’ slightly *' ™ 

deterioration in dielectric strung 11 Cl - 1 ' u 

*nS more than 1 or » of 4#inch, margin n-,Uw 
kfl wnmd *e tinfoil S lw.-, Sl as in the method 
described the whole cotutenscr becewua a «** 
Muck, and the dielectric ctrenglh at the «wrg,ns 
is much greater than «m the tl.u of the sheet^ 

TJve books of tinfoil .ire bud “it the mW. ' 
their backs towards each other m 
with iliice or four ptipcr ^ " l ^ 2~ r 

them laid uu a thin Wd 

l,., t .. ,L.v,l ill... Ot imtoiS nirnI'd over trem 

,, U 'h h-L !'•' ■' two shecisot wwr 
rat.I Ivtween . ,,h p.or o, - —,mr Hi 


d [ 
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M l.^rgk; miWGTfON COT US 

(wet Ffc 3), All experiment showed time a , h 

5 },rrc cteirliJ Ik- pierced tyr the primary sjXLrk, W'l,' 
the Ja«i iaf Ml ha* been turned duwn, xh rar / 1( 

111 ijt ppcr> arc- lard on the top* As the roargm U-fi 
» narrower lhan ?s iisuaJJy recommended, car* n Ml<(l 
k- ukm m by all the sheets cemmlly and C v C n]y. 

Finally a thin Irani similar to the former < M|I . 
is bid «Jn she top lif the pile, 

A &ptvial hath is prepared in which die pj|,. ni - L1 
br wanned while bcin^ gently pressed down hi 


ff UTi ItW C •!nlcn»rf. 




mndcratf] weight?*. This may consul of two sin 
Iravi nf ihn ymc wrdih ns the pile ami an inch or 
Iwii lunger. soldered together nftcr the manner of 
a Wt-wafer pl.si" (Fig, j), To strengthen tile tin 
bjitirm* which mrglii, if only supported by the 
wildcring *i the edge** In* crushed in hj she weighs,, 
n sheiulj be flUsn^r-J that the dEirtsinse lictweeri the 
hottcuni rjf the two iray.v it* etjiKiJ to the external 
rli.irtv i" f ,,i v .rtt ««qK, jjavpipM,^ and rt lentil 
« ihtt a belli M|. ini-, ,, | ( :,u. ni ,m.| hml between 
[»i. boUCUU, du cud'- tniiij# linm^fil 


THE CONDENSER j, 

(IiowieIi the sidn *»1 the under tray. This ynj* 
uvrn- I he dniiLitq object ■■! supjmrtin^ she false 
bottom and heating the taith by Mie.im (rum ii itn 
IvuirT. The hmh -.hnultl have iilsu a waste s|mut 
solderpd in, ulwn.ii half an inch above ihr- False 

bottom (Fig- y A„ It, C), 

Things being so arranged, the eoniJtnsrr is liiitl 


\l 




\ 






.c 





14 a Irani rt* tkf-si** 

In the hath, and some inmlerate Weights- :o or 
■ci lbs,—placet I »m ihe mp. A large VCim-.u hnni-T 
bring placed under tile Innli/f. Lh 1 Ivnh is 
brought to a temptirntwo stlfikiefU to melt she 
|KintlTm, Kent is ennliiiuedi until the whole wm* 
denser is melted and tfepsmvrd dow n hy ihr weights, 
\‘hn wit! thus be considerably retluml, and 
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r 


y- 


I iSDUCTtOX roils 


eJcetrkid wpftTity consHjuBTillj- very rriucli 

fncroiisecl 

In mi'idH wftli the object of tes^ 

the value tp| ’ flfiS suggestion gave the Allowing 
result*. |-1:air eraildcilM-rs of difk-renl nu^kn> . ,f 

, i u ...-!■ tip* awf their Qipacitfes m&uurcd 

bdiirp Himl after ruriw-iting. The cupudtir-; liffore 
hta(in« were nqifOivL-ly '\? 2 < 'O54, 'Oftk, .mt) 033 
fitfcrolknid. Aflcrvalds they were % -y.7, * 449 * 
juid -22 Iif&fcrfkracl. U iffll be Veen that tile 
was Increased in 11n- ratio of 6 S to 1 ,tU .ui. 
Si'ih.ii [In- prece5^ mack them as efficient ,ts they 
w<njld bn re been with nearly seven times as much 
tinfoil if they had mu been repealed 
While the hefiiihg prepresses, die superfluous 
paraffin runs .out through the.spquc and 15 cntigliL in 
a vessel placed for the purpose 1.3-a;_r 3, {)), When 
the whole condenser is healed thronghnut, Lbu gas 
i> extinguished and all allowed 10 tool Thus ihe 
sheets and the two boards are all stuck together* 
ami thf ronilL'Jiter is surrounded by a snliil was 
edging completely filling and adhering to the huh. 
A rapid su|XTrirU! In ruing of ihrj hath serves then 
lo didixIgL- (he mnu-uls, which only require Lying 
together with string ns an extra—though hardly 
ftcccs sjiry — precau! ion. 

IF mr.rt ruuvenierU,. ihe steam Iwilcr may \m dEs- 
ir*' 11 ■.f*r| with, and she comknser, on its double dish, 
l.i id *m thr hrjt-plate *.| .1 Id idle n stove 3 I nil if iliin 
4 br1 l! ■ |,r j ,1 mrnagmum should hk madU 


Tltl-'. 1 f >V I H-.NSL U 


J 7 


dun ihe interval ImLwen the fntse anti true Lwrtiom- 
, s | tin- kith Nhu^ld b filled with water Uj uuuid over- 
lieniiiij:. Care must also of course be Liken thm 
lliH! was j 1 it 1 iiul L:-i drips clear of the fire. 

'flu- rapacity may. if desired, lie measurer] (see 
A[i|icndh ll-l 1 . A SLsiuhle L-ajiacIly for a cull of the 
size now being described would I nl ■«on, half a 
micrrjfamd, 

U is pkasam be able lo vary ihe capacity of 
the condenser, for the purpose nmongsL * .ther tiling 
of study Eng its effect sm the Working of the coil. 
This, if desired, can be very easily done- Instead 
of making up two book* uf foils COntfiumrig 40 sheets 
each, we make tip two pairs, one \ni\r nf 25 
each and the Miner of 15. They net soldered 10 
sejiamte copper strips insulated by being kept lr-'in 
touch i ngr ~X h is gives us four di(fbresil ttmdfci. -ers— 
ill one nf [5 pairs of 1oi!s. (2)0111 ■■! 55. 13? one 
Cftnipr)-?ctl of tile tW<i ‘-.i■ 1 m " < ii-scndi. 1 mid 1 i % the 
full eomlenss-r in parallel. S he end-. t.;m l»r brought 
out si [i.Lnite hindillg-sm-w* and cmim . vd in 
1 li>‘ appropriate way by copper or l h i-- strip*. 
T Si is may be according lu the diagram id ^’Liiux 
l ions under iKMulxMlrd M n PK C 11 s 
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VI 

™e 09 W mutator 

nr HIL Of the ordinary iT nml 

i mutator is well known, and will .it ona k 
evident irotn the J Ingram ]% 4 . a small ,tnim 
or cylinder is turned nut of some insulating .,,| . 
* tanee SUch ebonite, ivory, of bojtwood, and has 
atttdiL-d tn it two 1.1 btksfe of the form shown 

in Fig. 4 , A, 

I heare attached it* the drum so chat ilu-y 
form end jotirniils ami mbbmg pieces an one, 
f ;irf! be taken th.il ihc screws hy whkh dmy 
-ire ;illacheti In tht! drum do not slinri-rircriiii 
1 *■ I for 4. fl), 1 he irunnhiris turn m link 

M-imWcl*. fastened t-j the hascboamJ. which i n ran 
liearings frir the drum, and one of the trminfniis is 
rn^ilr long enough t-u r.irry -i c mss-kind It i*y which 
iljp_* iJrLiru is levriv^ti Two 11 prig In spring s nre 
-UUrhed rn pfccrs nTewed In I he hoselioiinl. mi 
dj.il wlir-41 dr-drum i. in one pn&ltmn llm springs 
.if - 1 pressing urn- -fn each nl lhe rnl 4 «ing pim-rs and 


THH GDMMiHTATOIt V 3 

ls; | IBrn tkr- drum 1*1 uirmd through iWo' ibi t fri^s 
jirr JigSliu so pressing . I«U I Ins time; c-u‘b -.priu^ 
presses »iii dim rubbing piecr with which m Ann 
tin- iiihur spring was in caniact. Win run under 
t \ w 1 liVwtrlii jtuil fnjhi thv two springs l« the battery 

Tcriniimk. and wLlv. .. tin- iwn |jr.iring> run 

respectively to one of dir pillun, of the Weak, Jind 



Ills 4r--|Vtail» . IM11 | Inilii •' .l|:nvuLi!i 
fjltl; d^LUrllMlL'Ill 1 ■! I’-iri III ! III. (Jt-’TH I 

jJele (l’prifnalnl'iih 


X. nildeaPE 


one trnd of the primary wire. Fig. 4, C show?? eIw 
cmmTiugOur sci up. 

Tins coinmuifcilnr works well nml l.iehioE K' numb 
iifl|srov“(il on IkwsibU hoWt-ven thr - ■ ^suVr-Uvn^ 
which ltd in a v;malirm nS H. which will now lw 
iltjstfiliL i i.l, iiru worth iitti'iissmi. 

Il is. nl cokioft, dutiable to diwftifeb fo u ' 0, > 
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r ' K0U Wuktiov , ott s 

Pf« ,bl 5 the TO*ta#n« .. 

■ ”, fhi ‘ <,rit <"=»T ''‘Jinriim.i, r 'j7 l,,,lrv 1 rri i 

l-JPJEh Wlltirc rr^Min^ l]1:fcV ■ " " f„ 

two bearing* of the cylinder^and ' 1 Jjj * « ‘ 
lha * tm, y ** TOlucctl lWn . *•' W 

' ■ ln,i «* own, 



1,1 alldrJM lu Hud^nl *f CdL /t, 1: --. 

II, tUHlIet K, d-.|r|[ir iJiw ; 4-r, Ftr^- |*ruj 1 L', , E ,,i, ltr , |. t 

»rirtv KB) Miiufh -t ,3 ruFi tu malis- cufjrnij. 


ir]?n.]i fin proved, I he t[L^ij«n is sflown in sitiirm 
in Fig* 5. 

A is a piece of brass £ube h soldered mio a ikingt 
and screwed to the baseboard; IJ li. a brass rod 
passing cusily through the tube, and supported nn el 
by a sh uuklcr (". AI tlui tap is fastened by a nut 
iiit dxmin- handle I>, and al the bottom fs screwed 
on a disc of ebonite b. Into this disc ate screwed 


' 


\ 
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Tin-: 


■ intsM' r -vvah 

inch in diameter, and 


=*- **** 
*«■* "t ,, in Urn*. -1d,ro«i. ..ml 


„rriJws* 1 |I|J ■ tlvill ustt t 10 be ibe c*e. »'»- 

r " ,,r " ““J‘ e fc clr Lc lightly 1*“ l irudM “?! * 
l..nK ”1 I"" UlUy 

" U Kt 1 ,, a large number of No. 4 « <* 1 ** 
ami ^ered will. ^ubber 
"T 1 ^Load of bearing on fiat »|>rin«<; «* « 
,,Mli ; i , 1 b^ nn n s.wiut; made by 1W 

sV;;ln *»» **- <**■ - 

in 


„, ,;„i„i taM. K-w ™;' WUEhi ”“ 

ic1l nthcr, and soldered at one end ft. a 

shown in die figure), To thestf 


,sf bn'L-w (not 


i- wldt-ml to make the con 


pieces stout wires arc 
sections underneath the baaboard. \ he flexible 
wires are soldered i« washers gripped by nuts under 
the battery terminals. 

If the ordinary commutator is e&amincd. generally 
only a ^nall part of each spring shows by its yndish 
that it makes contact with the drum, whereas cv-trry 
tine of the brass pins makes good contact. 

The parts of these springs where the moving phis 
rub should *bc flrLUened with a file. and. with a r.it 
tail fife, a slight groove bmiUl k>e made across e.L.li 
spring, in order to guard against the possibitiu nf 
its pressure dislodging the roiating part of the com¬ 
mutator from its position when thi- coil is "on/' 
More-Iyer, tin- grii-«vrs imaliU- any one turning the 


. 
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i2 LARCH IXDLTTrON TOILS 

hanJc IO fed when the commufaiar is in the tight 
pcrdtkm, Oi course the handle must not be Ui^\ 
right mund ^ this would twist up die flexible leads 
this draper is easily provided against, 
the haacbautl is mi usually large, rhu handle of t | le 
eommiiut-T may be made loin; enough to secure 
ch.ic it shall come in contact with the break p]U :tr ;f 
a$ -itiempt is made to turn if right found. If, h*m^ 
ever, in the case of a Coil with a larger baseboard 
thli were not the case, it would be udl j G 
rnt" the baseboard a small ebonite post, to render a 
cempfctc tv volution of the handle impossible. 





Yll 




tilt; ttRSAK 

Vik itf din.u'v ]iuquit's ilv A^ii ’••• ••* •' •-- i: ' 
onranieai and iwi«»ily *1* ""t*"' • a 
L a mcrenrv break is ako very de*»1*' iml a 
id break 'siviHR sinjilc -o’r * v f>' 

, ,.,ib!' for cs^riwu-nte wi«h I' 

irtj-wiive*. . t 

|( is conseqwHtlv « dcndenoiini to U ' 

jYo.no™ break to another.^; «>* 
Inwins tnciW i- recnmi.fiu1.sl n,th tb- •••<•“■ 

TV. I.™l- '•»«• I"'-■» "■" 

...m»" .... 

a -.1 '• » *> •*•• * , ■ ■; 

,.l »; i~v- 

,i„ h .. J«UvJ V*- ••" "">'*• -i" - 

.-r*aW5s2 

*..- 
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u f.ARtiic ismrcTfox CO I is 


hi.isr.1 «»f dtp cdl in Much positions th.it the 
m lilt: fr.lv Mrips slip easily over them, ;, <u l rk ,iir,,1 
nuts I .ill be screwed dawn lightly over (iitni, 



J '■ '■ ' ,l * *■» itwsU. 


2**? ljrttk *° coll. These Kids a 
S/*® r,irm ,ht ootmcctioiis i;„ , 

£• “ r “ fc w,, » - w»»«t 

kr *• . . . -M tl... i, 


thh break 


4 > 


. , lL cfJ 1 idon«r be used, with ■* ^7 

7^,61, and the oilier two with an «nd of th- 



I* hi, ; V'nlM '* lhr Arrl 


tlvr .K. -IV -trijn in % 

rvi 
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i Rf!i' iwnucrroN con.s 

.1 *in|'le turn **l‘ the four mil ltd Hauls t h t 
liri-Vk in <■ ricirr-ly disctHincetet) and can be removed 
ltl ,ril lin’ 0*1 and another autwtkuied s tin; i.] tail „,. 

I I jiv -i H’.V SLS'rPllrlrrllfv Hrttl -ill iahiLii |- Fi'-in^r 
lhI. 

|*] ie \|,r,- brvnk in — wdl known dial a tli c.iijij^ 

description is miJy for completeness. 

\ Fiy. '"i is >1 standard firmly 1 secured ih& 
tosebcicid carrying a screw K aimed with a plrui- 
mim ]m .|[U i\ mid fumfshed with a check-nut 11, h 
l% H | -mb ;i hi-t^iil dial when it is lh, slu- 

basebgttrcl. the Emitter faces ihc ends of the eore- 
\y\rtt, 1 1 the coll is to hr used seriously i hu niiikt-r 
j, urged uni l<> hr: ton tci nnniiECiil with iho platinum, 

h r-- unfortunate that tliX itidisi^iisahk ici4-t.il k 
Fuiw --i • ■ '-tl;r. hut if a large coil is much ii-imJ— 

■ Jh if teed at full power—the phtiriurtiM burn 
;iway rapidly - inch is the smallest-siaed rod that 
r;-:i h* 1 mrominended, arid [ inch is [jetter. It is 
rrwinifeidy cxtnivflgant r.> thread the platinums and 
screw them into the ends of the contact and 
hikjnntcr-h’-j'td '.crews respectively. If the ends of 
the phidnums soid >il die screw* arc nicely I kittened* 

h hjtjffcjiji been sotsit^ufiotl ihni eIh? |hHh 7 Itipporting the' 

*{"'*-*' Ik Ur* tiddly ir« rl..- Ir i «|n idr-iI 

Sp* Iwn^ra ijmfmf di PJ$ vol. viL, jrd idiis, furie 

! 1 ,!ii 1 ■ in' 1 1 rh-ic :i riTUiiii rliiiririity in 

... Ilai= pillar c hi an dusik Lim . j li- 

l P™ wn * nf ;iTl citi lri« \»-\] will ivlfilir 

aj. rn L \\ ri ,<lllp ttl h ,<J Wait bit < fn i in mi ,i i ri ai i *\i 

I? udw 


THE BREAK 4? 

call In: sen-urdy iiUiidiud by silver vMm iintl 
j|n platinum need tic wasted. Tim jilniimims never 
..r't hm enough ill working to soften silver snider 
S is u picire of ,L hard 14 brass ribbon, /n inch thick 
■usd about 4 i ifccrti or [■ inch broad* lo which tht 
haniiflcr-head of soft iron h fastened by a ■ rew, 
ami which Is attached to die baseboard by a short 
standard j. N N is a screw Working though |. 
ami passing through ail insulating collar M m *V 
|U- unscrewing N X the spring S is brought u> U-.ir 
harder against the contact screw, and the mag- 
nelbfrt of the Core is allowed to incre^ to a 
greater degree: before contact U broken. 

El will be seen that with this cniutnrcti'm, elite 
the Iron ci>re of the oil must be long tttungb lu 
reaeb nearly to the end of the eborviift tote er i 
a ,fc pole-piece ?! of soft Iron must lie iitiached to the 
i.:nds of ihc core wires- This has nevi r seemed 
desirable to ihc writer, as the pole-picte '-mnot l»- 
dUlinguisbcd- magiteEirdiji from tk- ww 
;in d 'should. IO avoid eddy curtenuk W itself 

competed of wires. This is. of course, tanu- 
minini to lengthening the m,. which 
doilo without idle ring the distribution ol (he line* of 
indm-lMm, And wh-n tlw- spring break i* 
for a mrreury or hand break ami the coil l, work* d 
at it* full v-W'-r. it is well that ihi ynxih wh«li ■< 
*|Kirk nuiHt s iiltv to jift.ss from the ^ voud.u v wmnu. 
to dte core should l« Song =t- V'™'™- 
these Muamn U ^ lhal ^ ^ " 
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*JWiiNP inscriril ihft n 

hiininrin hr,nf tn ^inaFdlir lh»- h-imim 
,,.11 jrlirniE tmefiily IrM^ihr-fiitiK i ll 

rmmtfM PjffMJjL! *ij a Hi 14, mid “l *J |r * ^"•'1 

f f lt . |,[ t ,ik h in ivrinc i i uin-hilty J*<ru 
I lit: rmta * up ll» m(r wiflP 1 * an? f* 



3X 




^7^ 

I’jt v \| ■ 111■ i _bi ii in uf Aj jj* lEivtl. 

tnm r-i ii I e^i i 3 with, and a ^ 11ig<- it* liniJv r I n 
iliist easily. 

Tile frilfowin^ liitfi- vsimEioTi in ihtr Apps break 
i*> syif-^FStcd It i n iml much mi in 

Imiiblr \u make, work* w«H P and h |jk-asaiUcr H« 

tute (see Fig* Kf. Instead **f -t* in- dn* ■'pi'iua i f < 

admit ike serr-w N (am njicrair«nji whn h ei mst f ■ •*! 


Iisuriitg with 

tfj 

d irv ftpiua fd die 
* Eirasts kiifjnp 
•n^til by an tibuTiHit! hb! 
id iif flic wile mui«M 
lly ihr’i L*MiT,tri]r ij, r f|i p m t^hurn thu spring ihc 

hc4tl '. . 1 tin: direction t<. wiiidi -me j* 

iiu.ju:it<trnial in ti^Ulf'Hmg ungrlhitlg, vjft., ill*- right 
li..iitk-l •linxlinn (iif.t-.uj **f th, contrary it, in tile 
»nliitaiy r»riii|: -dv, imah ItKifnK, N r'.-rium.Un'l 
lIh: fiiny ebonite shaft pms the operator well imi 
Ilf reach of accidental primary shiH.lt!. «.. w hHi he 
ts rather liable when fueling i n the -Lrk for the arrew 
to adjust the ordinary break. 
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r , 

a, 


AftGF IVDLTTION i:oil_s 



kIi'ihIcI k between the- spring . m ,| t | 

liiiinnicr-hc.i.iE r.. unabl'u the linmmrr to romli [\ u . 
iron: vvirli 'mii untiliEy Iluting the Uttrr , i ! l|1 

pnii'fin lillipi^ up tin.* i■ isc| of iln i^briniLf IiiIh- w ] ir . n . 
thu bn-.ifc ihi hi i < ini I, - iso la-ful k buruil i ini'. mi^Im mim il 

l\lr rill I u 1)1 [lir i rirr wfrvs .ICi- n-u hnl. ;\ h^'Site -,3 




i pn 


. \ - Mi plifiralfcitl lif llttaji- 


Iroo tod to begin with, and a gouge lc» finish, cto 

ilu*i cs&tly-. 

J \i*i fallrjwing Hie Ip: varkiiiim in l S 1 \pp^ bri nk 

|S ijtmititffft i'il/vtSL It I ■ 11 11 L Itllich iH'H'f 

tronlik to nuiki;, wufkn well rind jg pluaitaiHtir hi 
lilt (iei Fig- HJ. Instead ipf piercing the spring t HI 

l> hlhjl |hr r .(M'(V L ‘> bill r»pr.TiLtlun wfiiicll ITIH^»1 - 1 


Tirr. uhrak 

Sfesft* *•«**! **** ™ " .to 

J " '" 11 ',' lhnnl « h ' 11 ' tennitMti's wlu-rr. i E 

, ‘ .HI the ^rp nff will, a mi, II, 1,,I en ,|. T | 1t . fcl]k 

l,f [ 1 ]l ^ r ' JW:,,,f| infante pdlfal l,«ul ;irt: rnttit^'J 

■ . . l|r, ' e l!i »»■>■ tl'rn^h the *ui*ifd A. ]j lJt 

e emI " f lhe ^ n w roni.rti from (fa . . 

“?■* W is «(&**!, geX Iht, 

. . . , f ■ lh,s |anw« (winch fe. !<hi ;: nin,j-.|, ,.. 

always in «*.„r with ill- wheel in . i ,|„. 

iwvd or the screw) « hdd in MO fans fan 

f i !mi ‘ 115 ^ :, * is " P™to^cd by an ebonite «d 
R “S'* J " ‘ t>e.d .if ,bc w mntofel 

liy ifa MH.tmclin,,. to Lijwfete., tht S|pri» k the 

hod is turned In the direction t„ ^lilch u „ t a 

■ Iticiistiinied M liirhdjniujf .mvlhSr,-. viz,, the flLdu- 
hamfel direction (instead of the ( , nua s :L , i„ ,]„■ 
ontmnry form)! «fa mud, less force U n^dt*]. and 
the long eboniU! shaft , W » ifa o,*-r,m,r well 

<H reach >f accidental jirimiuv sI,.k I:-. |» which ht 
is nither liable when feeling in the dark f.« the ***„.• 
lu ruljusi the ordinary brwik. 
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5jj? I.A1LGE INDUCTION COILS 

It i:- first to ckscribc m same dn^ti ^ 

ifciathajte irse^i IW wi ruling which hsis to hu hnmt- 
nuidc, a*- no S filth machine is, go f.ir an jh% wrijcr 
■s aware. to he found in any ifWirtiRieiit-makers 
oitalogue. 

Q i- i vriiL-il suction ««f the machine (which 

i . .-il--- •-■ - M in |M.TS|ii. , i.ii\ , e in I-ilt, i r H |>. j; \ 

in log fc is .s i.\-tfitdron siund consisting- of a base 
A ;md tvv- - sEatnirmk H 11. These art- drilled ami 
tapjHL'J |o receive the centres CC, which bad belter 
be f iieeh and must lit easily p as they are con stand y 
J*dng talccn in rtnd out while I he- machine h being 
nveil \- or tile jtason they should carry 

check-nuts tu tighten them in positron- 

Between these centres revolves die spindle |1, 
having /"unterrUJiik ends ed, and carrying (if dc> 
"ir.; 3 | .i threaded worm, f, t-1 Wiirk a simple revolu¬ 
tion counter; g as a disc Soldered on against a 
h ► 11ilcEi-r . h is a parallel purl. ,y inch in diaimrler ; 
and j h threaded to take a milled nut* 

fJvcr the parallel port it m of this spindle drop 
with a nice fit two planished brans plates l J V* 
null*- in diameter, and a smaller and thicker 
pl'ii*.- ut rl m i n between them ai (J. 5] imihes in 
diameter a ml , inch thick- The edge of thin last 
disc is r. lightly coned, and there is a third planished 
fdao J' r * m r 1 1 i! a ills a ■ ■ ‘ p 11 r. lI hole jmt greater 

oi:iu si le largo d dirslh' tr-r of I Ilf: fjisi (1, and capable 

"i 1"m rictM hd to l JJ by two fluid j acrcwaS 9 *? 

1 Iv j• • • ■ I' V' irid Ihave their edge-- lunir d 




I I i'll «| Vi! El Idl Sf>'l- 111 %% .-full; £ M iiNii- r ■ K— 

..far) 1 "<l A H F. -ra <1 iiif^ «iipfMikiP|L i l C.- t spi •» ■ i »hirf 

llii ■> |!liii|lr L i ti LiiiL’.h ; ll 1 I I . l auuLii -j'! aIl ^ 1 ■t-'a . : «i 
MX-Ni.IL Iv UrtinWl S S S', MTfWl IwllNmC |- lYi | V i *> II... %:n« 
fwer t Li in, raf.f Uiilkc Oil i-r.l Is.■!■'. F I *f%iriv 
r.HL.1 ll u t,’ i; Iih kilil Ilk | IL, Hll-V i IUm L} Mill 1 i « r H milt 
Muni'll Ikiiei mil ul 41 n<aIh*I *i> IlM *Mfll I, V* 

ifcUkf ilHILVUaif H§tpir»4IV- 
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H.n ns tn lead Mu- wire finmoihly into the 

liruijvy, 

L'hr-se plates arc held firmly un itn- r^ndlc by 
1 hi." 1-1 i>:C'C k 1 m. 

l'Sii-5 piece may bt: made fftsm a casting, 

nr built up from discs and tube. In either dike it 
must I.m= an easy fit over h. b is a dine matching 
lj,. the two holding Iwiwucn them the planished 
plate* and ui impelling them m m» true- m is a 
thick disc grooved at the edge in receive an indiii- 
rnhluT mnbivila ring n which hy friction from liu- 
edge of a tly wheel drives the whole apparatus. As 
in the course of winding it will be necessary eh 
nirtunt ami dismount the spindle many limes, ii 
will be seen that this frictional gearing is very 
much more convenient than a driving-hand which 
ha* generally been used for the purpose 

When the plates with their disc and the pieix 
k I in nre slipped on to the spindle and thr !:■■••• 
tightened up by a niilied nut on j. the entire 
arrangement should bo able lo turn fjtiite true 
between the centres, and with very ii ttI l- Iridium 
A counter is rather a luxury than a itwiiv, 
\ntt probably few will dfepease with 5 (. -is il afcmls 
much informal inn atmiiL the miS wln-n ci-m|^ 
U is shown parti)* id seaimi in V'ii;. i o. iiiul COO**» 
sini|i!y uf two loathed wheels a 1». I y. ini; 
respei 1 lively tOO and idt teeth, The "heel whh 
lui teeth is mounted 00 n hollow s*||ilhlh ^ 

aquurtid in from to take -t short l' J 1 ** w 















5 ® 


I MH.K INMl't TION COILS 


ei lllr nHC wit 11 I hr tom*" 1 nf tiler drill- Wheels in n 

i ii . .no wfuKr prunes Kirrta the In mr- Iiupi.J. 

I'Jj, 4 wtfhcvl ridfi* lu»c on this spindle, and 
ei-ery [fjuFi tew rtf i ta numbered. 

I'hc lulling apfmfh: rides tut a siud S, 

b 


l»m- 



f !*h rn — Onniling A||iaialU n. C W^tdf taring 
lOl nmE i to rcrEh lef^ feljf e ;*, taring lbd 
■mli furmlHiFtt iifl ill*- arnl ri'nilm^ itrijEs 

up trt rffi a^imt p>qj 4 f |n' n,t«l huniliCTK an 
|PKh3fi |i. wfefch liH.Lcr i\ Luj.^1 |o (, 

f r rlira ;4 ,r "m die fad . f ;i 11 n, l I ] cock nr bracket f | 6 

^fii.h mi] Fh; 1 r ured h\ -i millni licaeJc-id damping- 
■■ rew r to a piece attached for the purpose to 
dn left Lind k uLiuulard IS (Pig, 9^ ap that both 




Tin- iH oNhAity mu 
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i, Kt[ bd whc«'L gear nt once with ilir- vmrm f, 
j [r il , i ,p, The ruck nil which the wheel* rid<- 
, .irric-i Hide punter at the top p', projecting over 
1 In- win r-ls .ni<l trading on ihe front of the 100- 
irvln ■* 1 1■ 11 will iws Keen that when live shaft of the 

winding 10, Li. hi rie hm iiiackt a hundred revoluthtlH, 

I ||f wti* of die wheel ah has Just come rmiml 

1 finder dn- pniiuer pL lint ihe wheel f y l 
which has also advanced 1 • hj teeth, has not quite 
m:ule -1 complete revohilion, as ll has slid one 

I I Midi left This causes the hand p to lag l^shind, 

; 111 d read one -mu ilie wheel a b. Thus if we - ,lSI 
the readings of |/ units and of p hundreds, the 
counter givr-s exact readings up to ten thousand. 

It can he set tn Kurn in a moment by unclamping r, 
and giving a slight Uirn to the cock q. This 
disengages the wheels a, b, from the worm, and 
they become independent again. 

h will be noticed in the winding machine that 
the distance between the plates I 1 V (Fig- 0) being 
in iia:h 1 and the thickness of the plate I 1 " inch, 
wo have ail available groove between die plates 
rb inch in durkness when I 1 " ts in position, and 
double this thickness when I*"' is removed. 

h remains tn describe a few accessories to the 
winding machine* essential tin Us working These 
arc.- the pLimlftn-trough. the stand for reels of wire 
(wIiied 1 we may call from its occasional use tin 
“unwinder H ). and die 'wiper, a small, hut. as 
experience showed, a very utvisvsary adjunct. 
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f .,ytflK rNf" r >'TlOlt <<<Frs 


,, -1,. ■ I--• ..™ vit?w nf the wh.)le 

w ( iR |f n , 11 . X '» 'he mm hJrir 

j r , <Iv .r. " -I IS •< flywheel (m a 

| |M |, ,.,n>T l,-1 and ' •irryirs ,- it winch imndlc. Th|* 

„ fanr | llfl | >|nmltl iiiiid hctl to a Wmll imFi |jc m | ef j, 
(red man J luvir*.-. dotted hi Jest in it ihrou^i which 
(tl „ (irmly attached in dtp main btMctKMucI, 

, (II J luiviu^ wiiur-inm'■ working "n thern, n n. Tin. 
jirm-iir, ir> 'i (hr flywheel can (hen In: nccumtdy 
mil'm-tcd Hi if it l» ir> with jest sirffirirm friction 
.,i, dir niMu-r tyr.fl whwJ mi die woitliitgupindle. 
when it can If cl.irrijNd Jay the w-inff-miL*. 

i.:hi wi|irT. which will hr* Hr m-HI - ,| presc-miy. 
i i ' I-. front'll made liy bending tip and sptdtr- 
uiji ini fiJ.ii.- 11 in ■■(iffencil Jjy ccnss-bmot'; t,f 
wife. I f J and ims » .mnlJ pin-hole onsdmrner 
irndwrir idi ir. K. Wire hunk , aru soldered to the 
P-.if.uii iriNitlc i.. I’uiiJi' the secondary win- bd.m 
Hit Mirra.*- *>f the moiled was, with which ii k 
rifl'd uni! tih .fid', an- smoothly turned over so as 
*" pr- ■ 'ir n« r. in-; I. nr which injojii aliKtile the 
dlk Til*.- wire horns hh*. -,ini nt the mp at urn 
rn.f. ;,rr lo fj|-r v-ni tPja wire dipping nlT ItitcralJy, 

(i lias m* tendency to do vr at (hr oilier end, 

' ■ of piece of | inch bmsit 

r ' ' i: 1 r,1 'HI groove*! iliaivc soldered ntiir 

whit Ji * .. j t t the other end 

rl,,; " ■ ' '* *W may l*r r lamped, The spindle 
’-uTj-jh/ ilif t*-r i i r;, , r (y in ami out of the 

upr^ii,.. which it ninuvbf puTIInjc these 
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It, winding machine driven by B, to CvA«l^« P***®" 

10 wttch 1 

SSed i G. wheel u«d occwdomlly for *™dtog- 
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[ in- sfet'oxnAitv rn|1 


fii 

ii; hl |, y apart They a* 
tn :u | m ii (if this. The little sheave doves 

;r'!iwi«*li'’K whcc1 G by 11 th ™ cl> Lllt 

" .. it drives G Instead or being driven by rt. 

ut gotiree if preferred the connection bgtwetit this 
■ ■indie ami its driving-wheel may bts frictional, and 
Jmiliir to thin -'f the winder: or the driving wheel 
m .,j- Ik < mi Intel entirely, and, if unwinding becomes 
mii-wary. the reel of wire may be turned by baud. 
But the convenience of having a ready means et 
quickly unwinding when necessary ts Very great. 
There is a lilting which wan never attached to 
dun apparatus <ls used by the writer, hut which 
would, it is believed, have beett of advantage, If 
tlii> wire breaks—and tin occasional break is in- 
evitable- tilt: reel F continues to turn at .1 grtsu 
jwcu, while the wire which it pours out is nu longer 
wound up. This causes a tnabktanw tangling 
between l ; and C', Occasionally this tangling is 
so great tli.it the whole reel of wire becomes useless. 
In the writer's ease this was not quite so serious 
33 he djd not work nhme, imd when a break 
occurred a watchful hand was instantly laid on the 
i, ,1 F and the damage 1 Otuch mitigated. But «t n 
must often happen that such awmonrt is nut Mth- 
uilining, tual us there is really no reason why one 
I«:cm n 1 should not H OMihm the operation <’1 winding 
l,y him sell, ii occurs to the writer that il between I 
,md 1 ' the wire were to |».iss under a win book 
„n „ in d in the long end ef» light lever, the mdaa 









w 




I t KfTK JNUlfrriON 


r»n 


..r, ,J„. r . ,1 J-, .. 

H J I '■ 1,1 l!lt i«’ii*wn of the wire 

i J fit- tvritcir h^rj p hciwcvc * 1 

. . . . «Wa- rnjihliifj Wi„. ; i;, 4 'T‘ *M[ 

■i-rik ii ill this !. k which has nut st iBH | h! "' 

hJ >11 Fill csjH'fEg-ncc, *' 

Sudi being I lie ilescnipii.nl of the _ 

pinair-.. WL- ditty coils! . . ( | u . mu[ | llP4 | llf T - ' 

■W rtr -,1 the maierwlli must be Jit hand .J® ll * 
«*. -irtimliuj: iu the writer's method _ 

i- Insulating |w(Mir + 

2 , StMVIlw cottlWU 

3 - Wirt 

U'r will consider E Fit-ski' ii] order, 

Sut h d^wiplioos «r eotl-winding as the writer wj 
i.We [-1 net from the meagre swiree* avm!rd,| t , He( . [n 
unjiN rh.it the suctions CrLjuu.t be tdcouiittdi- 

" 1,1 ‘^nn four, si*, „r even .-, ,], 

mieke,..,, pnpa. Anti ihn.se «« gum-rally 
(„ the .•rettun of wfru after winding [Inis 

,m[ "' "' ... '™fe'r (lie in.ublcswmtj task 

! iMnij)iii.iiing a Mdiriti with no other support 
V >i from collapse than the adhesion of the 


u* I 

w;u 


■• W,lijw « » n».- p. W w* re ,. f 
'' properly flrif-il before 
n ,f "' 1: "' ' "b* efficient | U 




■' [rniiiir 


1 ^ 

nil 11 


J ilt- fi|f.<‘ONI>M< v co,! - 
. was capable of jw^udnfr 

1 mcremK the factor «f ** 

^‘ ' . ductal where the difference of potent 

' hi. . ukH "i ii was grcatfisl- 
’I'll therefore sW"* that the *£* \m 

. 1 ., sufficient, number "1 ***•*» «< W** 

r ' V| ; .Liumelcr -mi with it Mil hoW 3 1 m 
S ,11 ' 1 'ft,,. ,jii|ier recommended U V*w 'l«alliy 

" 1 , 1 .. |.- ( , r j ,js Mill," and was not adopted until 

w;i |. It takes up plcntSf al V"*** Vld “ 

.htiv (if at all) Other dm* at «»& AeuM 

IsTcut nf Ute same external diameter, but hmrajg - l 
, hole 6 in. in dittmetet. leaving only .d«-m 

i - m . the width of the ring. The i«H *m this 
1 . 1,1 cuuinfr will enable a ihird set »1 
having esternal diameter 5 i 5 «- ■ t,ul dwnicrer o 
hole the same as In the first “t vir-. j .1 '«• . 

is thought worth while, circtilar template m 

i i Kliii-ir fill 1 O’ 


mi of br-ws or sheet -'nd have 


smoothed in the lathe, whew the disc* can 
on bv lay ing the i«l«r »n a sheet ^ ^ 

” «'”• ; 7 ‘ -. 

Hot it takes very little b' n tt cr t " m ' uk 1 ,. 

the coiiirnsM- ami then h'limv the ««-» It** 

with a |««r of sekaore- .. onh( . 

dine. 


It svili Ik; seen that by lAjfhW 

,»ll one of ihi.s-ond we ha»r an 

h.ising move dieli'cim' strewn 1 '' 
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ri| i i pi; ft j isnrmoK ron^s 

E fu nlj*p rhjrn in tJiiHH? iir-af tin a rn|rc; ^hiJt ^ 

I M in.; mih- oJ ili*- fir*[ *H| niw fif tbr chiiril ^ ^ 
ilir-IrrlrN slri'»|EtJ] In j>WAI#r IHHir till; rr^ntnif h, a |]f 
j.Ss I u; - i-i -uJ’l l ,t. i 4 J'W-llidl iKiwowpr, iif tanr« 
[he I hit kilt -•> i ■ «nill'll 

i 

/ 

Vm it- 

f 

f / ( J ) ] 

-1. 1 

Vm, rj. 

Sflftrakfjr, 


TJk- ,J,s. h „>• all ra be held to the lire one I 
uiw tuiiil iJi-pr.ri^hK dry, jnJ plunged while hot rn 
[Mrattin fiqii melted in :i tin baluitg-elish over 
imjJf galliumev 

"«'•> ^ perhaps the most vita] ,»jj|( f„ lt 
"** ls;,drklf ^ consitte it. some detj 
1*“ ;' J "" M ' smj,)J 1^'^^ which success ma 
q^tid. f irst. as ,h e fingers cannot be used t 



I ItH 


I* 






r>NOAuv mu 


•M Iflr 


U* l hr f afT 


in 


isii r<.c |Hr iLlUjrtr,!. Thte 

r’:' 1Ll " *■' 

. . . 'Hill wherever tlx 


III thf! [Ollj-r, |f 


nr] ial r 


mid 


VIH1C otilfr nvn hi tel 

* mf i.hi -1 
,l lli'imi-Lil', fr. 

™]»'r U Kri(i(M :4 


liiii 


ih to 


« L-'-miliUM rl |j«l j| 
f \w^ avi-r v. i. ., 


ri F . mf?tWl w ' !l I'^m li frrim’ihr 

win „s,ii, 4 * .. 

H". m/i, b« mmjiiucJ Uv ,i.„ 

""** •** I*** ^If ihe dl vi „ K 

"""HW h ,n tl.l.. !; (hr. 

-W ‘he crucible <,«.*, ,1™,*. 

, , V •'*«•* hr«k ihrm.nl. the i Wra 1 

' ■ h< l"l J ' 1 rml V lj >- rp "iii■«v,-iI fruiii th,- fit. , 

nirunents ulwr visible I,.,. .... 

frmu It. «nd before it lw K ii,s to c | w . ., r „i 

tkl " ""ntediai'.-ly |jluu K ttl inn.^naflin u A ,|, 

A i\i*c rjf th>- first -.t-t having het-.n unr 

«-l the second should he dried and ^iinged in u„ 

inn to|j nii tht first, Thtj cun ihi-n Ui Sh-LtI lii 
posman ;ind sin n'iilkJr^wn frnm ihr lLiih^whr.-n they 
W'll cool nml KiWuirt: t-^mhur. I'hun ->iirj uf ihr 
firat ^ Mowed by one of tht thin} m-iy tie iri-im-il. 
fuvJ c;iuscd to adhere. Finally wt; siiail hav.- EL 
number of |Ktpers which can U- Girted im>> iwo sr-t% 

] liey are a!l of ^ sn. estcrniil and in. imcrnaS 
iliamuuir, hut one set vill Ik* thsrhi’Ui <1 -n *' ,•• , r.ii, r 
rjr peripheral portion. ;tnd thi ■ -tht r nn the inner 
portion (Figs, e: and 13), 

It is now extremely desiraldt* to form wimr idr.i 
of the rcjbi.'iiitig pnvrur uf the -lUci to sparking 
I' ur ilii^v purposi it nimdl ti nl iv taken- or .ns in. 
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, mi.- . fril it will lae fmmtl I i 

.! i he Irnjgtn ®f -jfcirk ihi ^ »sni^ h 

, vi , .in S' rrnM.k\ 

■ 11 iLsii 14 ni-il>-• l*r.sI k ■ofiwinjj Ml 

lin on important what totina' 

Li,. I 2ti ilf .1 lift! Rtf Crlttal 

I liiii nf the L-ntlun ii m 

.!■* ftlicrt 1 of ill I? ""ilk 
i ■ -ure thk. L i HalliCrtrflt nuttili^r nf 

, lii*.I l 1 »i-< • *11 should \k?. firnt 

.li ilu- lire, rtud ihflfl kept till 
.ur-jminj* nseiver (standing qq 
,l u - LiHii.d with grease) !n tampon 
ttl| . iif rnti’iiim chloride. Il Ls not 

that they should lie- kept in vacua, which 
iv n’J U „lii uuncrtssaw refinement. Uii merdy 
Eh.i, having ofloe for all been thoroughly dried, they 
yh^\ iw* again be esposfed to any atmosphere but 
a c^rfecitv ilrt i.spc until required for use 

T| Sr object of the serving cotton is to form ihc 
inner irt-fubtion of the secliom from one another, 
hv being w-mind an before the secondary wire, and 
it ihu* fulfils xht function for which rings of t-bonke 
or guttat-|iereha .ire sometime* used. 

At this ;P*inl it wilt be well to determine the 
pit^acd CMritrnar of the finished coll—that i.% of 
the rffcrtivr thin, vm, the secondary wire. The 
writer docs not fed competent to prescribe auihori- 
iitiv< ly the rut111 of diameter to length which can lie 
to _;iw the bt'A result, hut one or two 


nit HFrastiAitv t on 


. ll " !S * bul .Wft Whkh M* m |Q | w 

t*l*1 Worthy. ihr imd-mcy for n 

l B,l v ‘ lTr,in lhc SttMer uf A ihniiiMh U,f 

pnniury tube . ihc urinuwy wife w ,u^ In™** 

wills the difference ,rl pourmUl, which \% n>*L l.w 
tVuss, *ero in the midrib, and fo r 

tuiT I- «mir ten* or hunrirctli of ihi tumid* of v ^lu 
.a thr fettiR A writer wmilri put the village 

Lit .1 loin, k'isik at 6o.n> i Vciltst--* Very |t>* cr-umate.’ 

tinier, .ihhutigli it cm not be ritnM that m.m> 
must effectin' winding* ni wci'jiulury are ^tctifiteil 

lhereby, it ii imjaeruikcrly ntvt^^ry grrariy to 
iiierraso ihi* ijia.mtity uf cotton wttUtid ran the 
ends, tire ii| ipr^tclnnL 

Again, If n |jar magnet Is* bid nn a fheet nf 
paper and irm\ filings lie dusted nvur it. h will l»c 
*ceu shru uva3- curvet are initel uuU muchly Dim 
^ponding whh the llfieji of force- Now it 
plain ihai . -ne ■ «fc diesc lines of fnre r PiHoulri funa the 
external contour of the coil. For if any uthet 
arliitrju-y lint. A lh Fig. 16 „ be taken as the Mm- 
tiiiir, and fi line of ftwee C S> tie drawn iniL-r^L-tniL' 

1 Skh- Ohctbeelt, yiwnu/ lif PAirjiy-Jh#, tn^i vim. (jtiI ncrwl 
11 ji'it Hul Ihw tsfinyrtc ii drjxndcrii un ihr iv™ of rhr 
LemsMsak which in ihc eiii'umksaiscLHi ill a btfji<by»'ni eanwi d 
ctrufee be dcFmitL 1 The pMentkri Lliflcp-iwv. Lw« rm t theeesnuy 
id iwixluee a %(jarlt ptf a ghvn bnpih hctwrefi piten lentsbuj’* Itu 
^fClrrally kcli |IlI*! nkieiti h^lt.r U Hue"* xmi 

el’ll! Ic’d Ihcstl Id ™dt»le llut ttff l»w bail »ihe I' U 
tsiij|hf tie pul j,*. j.Uiue i oc.o^si vollst |ii.r hick in air. Arnl a 
I, k i a til and pkn? wilu |Kri invlu. See Ajrttei. “ 

FleciTkityr p- 
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nn-_ wisiHsi.-. 


?l 


, .U,. Q remain ««»the KfinJk. A 

,l er ' t| ,, w i, ii,>w tuk.ni, one uf thw* vrnn 
^rin the inner purtlen, and 1»»on the plate 
",' |, t i, t . hole; him Iiwsft correctly cm it will he 

U, lit nicely over the plate Q, over which it 
, s | li; .l nillil it 1i« it. dose cmitt* with P. 1 he 

P til..'• ' ! ' tfMk 

A reel or the dried (nUM is taken 
IV,,,,, the desiwUor and slipped nvvr the spindle F, 
it, rni'-l the end foil dtitn)«h the paraffin hath 
!j j;r muler the h-wks in it. passed roLillii the edge 
,,j ilu: plntc Q ™ the winding-spindle, and tie.l «ttih 
a slip-knot. ~ A thin steel rule in applied between 
the plates 1’ P r — <rr a marked card will answer—to 
plumb the depth of the groove . this is r.f curse 
dime once for all and the depth known. Now. 
iuxurdiiisj to the position die section is iu w 

,h,. coil, the depth r.i the euium fosul.ni..n f «* 

wi silhI .mist be considered and determined on. 

The handle can now be turned as fest as e..ns.,im-iit 
;m d the cotton wound on between the plates until 
ihe rule applied again shows that die layer ha* 
reached the desired thickness 

The operator *» m the end of the l-ird 1 
ri.Ftu Kind on the winch-haptic. nnd m hi* kfl 

t'rln ,(« ... £4 ^ *1 

,i„„ i„„,»link H- Th« H '» f™r 

. 

a&ts-.-.**•»•*. 


■ 



IN 


mi. wisrnso 


w 


■ P w .jj( .. s«H»se everything ready to 

1 i lUl nmT.ce winding. The first thing will 
that the trough CC, 1 % u. is Jibed 
ui,h ^[.s of pamffin was, of a fairly high mdurifr 

llt j',-r the mechanical stability of the ml 
,;,.j..n,i- i>* a great estent on this—and the gas 
iici u-.l The flame should never be turned high 
enough tu bum the wax, but only to keep it at 

zifotiW MO C- + MM 

One of ihr. \iurtr*“* 1 . I i '4 9 - llCJW rLltl ^ aac ^« 
.irirl tin spirnUe with its plates taken out of the 
winding machine. U is hSA on a stand (which may 
1. -imp!) two (docks of wti.ul), with the end e' 

(I'ig. 9 ) upwards, the plate g resting on the blocks, 

.id 1 projecting downwards between them. 

i Ii' mi||i i nut i un'icrewetl, iliuI tilt: pietc h 1 1:11 

taken off The plate 1" and the inner one 
screwed to it arc also removed. Only the plat® t£, 
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MKGK IVMircnON ron s 

.tin' httWMo cause It w wind dandy and 

' ITi'- wrluT round tlwt in spile of the rluim-l p.i,l 
, dlflfeully arose In consequence of the cation-. 
Am t jubs^newly the- wfcr also—ns it enters] the 





groove IK-Wccn the platc.s depositing paraffin «»n 
tfn.’ edges of the plates anfl of the paper disc. ‘i‘hi*i 
brvjuu. n ‘jpiioh- rij < r«ns kIcgl!> lcr dnuger', 1 he groove 
being bo narrow, for the paraffin funned little jumps 

■iri'i millin' wlireli or,., immlK ruujjit up the 
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J produced loops awl iiTcgulswilics in Uw 
wire w* ^ )|e , ,ui later how disastrous 

winding* ^ nl ,^1.; tendency was checked hv 

,L. | |i |1 IS " 

.Helper’' afl'uw'i at w. Fig. u.mA cm a larger 

1 lit Pig. t?- ^ consisted simply of a piece 

''c'w,,"!! fixed upright lino the baseboard of the 

binding npp^ati lh lHSir ,1l< ' ^ " 5 l '" . ..? r 

s j )litU . H A. with two brass puis passed sttflly 
Mil'll it near the top. These brass pins passed 
ilso through holes in a little piece of ivory (but a 
would do) of the shape shown hi big. 17. U 
wsis about ut, thick, 

Thii little piece of ivory projected edgewise mlo 
t t, e groove between the plates in such a position 
Lliiit its curved edge scraped mi any deposited 
f rom the outer portions of plate nr paper. and c«»- 
linuoudy kept »hc groove cle-ir for the wire ur 
cotum u, pass iniu. After this was adopted no 
further difficulty was experienced from catching, *1 
ever it is necessary to remove the ivory, nil Ami 
iiclhI be done is. with the left hand, m puH ,wck rar 
two brass pins, when the ivory immediately di 

\V In n the rule shows that enough cottmi « 

on, this is cut and the spindle is again th.iiimmieJ. 

.1.1,1,, .. W> **«*£■ 

ly*. « a tor a- .*to» «r«r—l'« P»- 

»bi,io, I.--, iwi. 

*Js. . , 1 , 1 - 

,.-i ill. adheilon ol l* 1 *®* • 11 

iip.:uinsi, lines is slight 
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I uaii' INI HH r II KV mu s 

j h, rptJuiTcoiKm on M * ** ,lriW r^iU. >r 

)lV |KJI<? or iilfe-coverwl wfiu (lie vrid -I whi.-h , 

tM««d |J 11 .» ^nwll hole?* nl EJi^rv .in 

i-u r-tl drlllecl U tfiiN |mrjk>*u in the |j|;m r, 

f’ p,. ^ cure being HiktJP ir * d .« *« <w |?i *;ii i. 

in tJtr riiiuiftl*? wftf* "f l lie niltoii u.,-.h. r 
JV win: is thnMpd'’d J|n Ji? i he irotib? i' 1 flu- . .ukmI, 

M j- ( fi L . pi.no I 1 ", iilwiui miafec* indita nr m • Im in-. 

|U .,nJ dirt >i h:ii - The plitfc I* ' s ditm raping .1 
,,,j die piece k-Im put on ft- the milted nut bemjr 
KCCWtid «w light!} Fhe jinyeelmg end d e lit: win: 
fr m i v. 1 1 .i turn nr twu round die wmsi of tin- piece; I 

k t m anti secured tn soinc simple way— beat 1 if 1 Imps 

J.\ Jh'iii^ L ltpfN'il imdi’-i' elir litNid of one of ilse st.Trw* 

St J 1- i> \IJ is now acady 10 -start winding, 

j I'lr counter is set at tlio ujH-rcitur'-s Mi liiunl 

is on 1 hr danrkcl | uii I, and I lie right on the wim-h- 
hamlJc. There is no reason for moderating the 
ajiutdnf liirriine. A lii^li is even an at I van 1.1^ 
for it is Ur-oh desirable that ihv piraDin should 
Ji.nr iii^iirni’ (o 01 -I mu dn wire bet wet. 1 n the inm^h 
;.md [hr spimJFrs, or the tijcrs will adhere less 
thcr. Moreover* practically no safety 
w jjnmrd by I urn in- slowly, for the moment of 
liirrh.i ill tin; plaits PT is sumdeiit, if a hitch 

*iii ur r , in the feeding* to break the wire even at 

r i m1 * ai Jmw speed ; and as iln- ojK’nilurs eyes imtsi 
hi \ ,[ " M d 1 wi tr 1 . . hr I wire 11 (he plates, hr 

u iii almost certainly fail to notice any tangle coming 

until it ai Ei mi (ate* 1 
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lading iiiflist he cnniinund 111 ud ihe r ‘y 1 ' 

Tl,r llu : -„,i,.-ii w approaching the desired 
listed 1 % ^ when the foot-rule confirms the 

'lifenwnl that c»WHi«b wire » nn, the 
^,”.‘»hpukl be art* the counter read 

1,1 . lt |. L 1 i ill a book. 

* m ' w \\ v . spindle is aguiut dismounted, and die 
. 1 ' ,., M i of ihc win: having been l'**ed from the 
’""’i S ihe top plate l" is lifted c-mTully off, the 
,rf 'the wire slipping hack through Om: small 
fl vVesec, <»n reimwing thn piling ila* 'li^ l -’ 
itflne on the platr '* sinrounded by its «t«t^ " r 
wwsiter "i cotlnn. and round this is a beaulifuUy 
annulus or grated disc of wire eonoUM 
by paraffin htdng close! y on the <***.«&.<*** 
cotton washer, and tsxteudmfj to withm h.ui an nv \ 
more or less, of die edge of the paper disc oti winch 

11 The next operation is very important. The outer 
end of the wire is just as it « f left ta ^ wind- 
inn : that is, nothing attaches it to th«- < ••'• " " 
bis (he extremity, but the wax through wh«h ' 
’1 ,1, I,. r t iui>si:tnit , .ni operations, I 

d? 1* - - J.Wr^»f£ 

.. . end. end if. in M J— 

. 

ucidcm "" Bl * ^,, 1 , ,. ^ «'di 

* m f °™ „ a 1 "; t S i-« cr» 

S 3 ^Sm‘ . *-** fc ^ 
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1* ' (Sfil'CTlOM r < 

Uiw layer* dlflhrf,* ft*, h f„ , N ,,.. niill1 . 

Jmr.draT v„lf, Thh wi infc.n.1 .. . 


* 

ir in 


* t?vernl """f™ . .. [ i.i-. win il)(j , lljlt 

iiitmut sparking. mid burning of r |„ . " ''' " 

IW* ^probably loiul tu .i . . j.i.-i,- i,. ,| . 

the colt ' i 

Tile operator's (mention i* th m ,fo r) . 
directed lit the avoidance of iJlis rui-.h.,,,, , v |,\] ' 
pfifhnpN th< mo«t icnWi c 1 i.il i-. |,| ir .|, r „ itn . ' 
his mirk. 

T.tiuuwl this, disaster lie f„ advised i„ |>r<(n ,,, t 
fitll.nvs, A vessel should lie fu-wun-d .» r n«nU» til!. 

.i smiitl ii. with .i wooden or other non om.hh t 
h K in which isimffiti out |„. mdted ,i V .t s |, ( . 

giisai^ aome |iara!i‘ui. mdltd in N point t .„n 
Jiltly alaivt its fusitlif-i.oi.il, should lx pi mru I round 
the section of wirr so as to till up the angle or 
"mbet f ittiH-MI bttwctn till’ eircu in ferenre . ■ i th, : 

wire M.s'tiim mn! ihe | a jilt disc. During this 
1 ipcnuinn the brass plate, with the section on it. 
is held horizontally ii. the limit). This wifi Ik; f.imnl 
• " to strengthen the section hi its weakest |K.rt that 
there will, with ordinary ttaru, be m> danger that 
future manipulations will loosen the raid, aiul lead 
to i.udtsi ruble consr.|ueiices. A very little pntcLite 
will i-ti.iltfr; the hi]h' rotor to dii Lhis effectually with- 
■ ■nt spilling any paraffin. 

\"M a diic A taken fmm the first set of [k.jht 
disc*, vi/., one having thickened insulation on the 
out- r portion of ihi; surface, ami laid upon the 
finished section, a pln-hofc first having 1 been made 



fill-, VV 1 SU 1 MV 




m which will enw* ,,v, f lh, ‘ J,l, ' r ' r "Ht® “ f 

rl1 51 washer, and the inner lousr.dof win- 

ihroiiifh il. The H nl mil Is: ulrtaintnl 
vureun-iu if the «|*’ rlll,r on mol trust hi eye 

- H,"-Vminc lb The (list ni pn|wr being in proper 

1,1 (the smtlll lira w dor <>. ImK- '*■ ''' 11110 * up 
’l 't.iii'di i« centre), it should be caused to adhere m 
V, cl]Rolt waaber and wire section. This i-, easily 
1 | bv irrniiajf it with a very small laundry iron 

SUh h.at,d 1 1 in <|uilc iae>y to «« When 
at || lcS i„n has taken plitce, for the melting of the 
aj pu and exclusion of air bubble* bring the disc 
■ |Ult optical ri.runci will, the wire, sad then the 

colour of the c-W* nHI f* *** lhrw, « l1 E “ si1k 
covering and the puper disc. 

-the winding *> «•»«“■ lje *#*'**• 

hut without the plate I*. which, together with the 
scn .w« S and S’ which hold it, is removed and laid 
aside The space which It occupied forms a gn^e 
fust wide enough to take the next sectiWi b« another 
cotton wether must first 1* formed The two U^e 
of wire must for this purpose «t eamed iu the 

left, iivi-r the plate P. an,I «*** 

Tlm simplest way is to give them a turn « ™ 

round the spiiulk 1> (Pig* !r) i » 1 " 1 lo 1 * £t,re L '" ' 

^,:i! 1 »ui-o h M 

^ , . _,. v nvdfinc ulwe. i. h.ittcrton s cenipnuM 

z »m« m. 

melted by pressing the wire ends - 
warmed s|ifltula* 


/! 




jS 
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$2 LAR C F [NDucrroN L fMl s 

fel The mil Jill null | “sbldermjg fluid " t , u 

b* 1 f * Fs - !t « merely f! qitesij, ’* ’ 

tin- joint t" linvik dim 1 ik, . * (, t 

The joint. If ncsiii on I y ha* been uace| ^ 

rri|uirc£ tin washing, but shciiAd be careful] > ' ' '' 

uTth Nilk. pttniflind ciHimi, nr tvhai j. s i l ^ M n 1 
most bonveniejit to apply, the nurmwesL m '\ ^ 
mat whites ilk ri lil ..in, dried and 
if this has not already been done, ihe w in; gj^j 
be pissed under thtr hooks in the paraffin ll.-m'-: 
and winding may be recommenced. 

This secticm is wound exactly like the first, to t| lc 
same die and With the same precautions, but with 
one ,-jU-im|*or£am difference ; //tc hit mile of /&- 
mtu/iiur if fumed idstihoards instead, of fortmrds 
The counter starting from zero will of entire be 
turning backwards, but this is nf no consefiuenct. 
if we remember that when the section h finished 
the number of turns is not the reading of the dial, 
but the number obtained by subtracting [Ids reading 
from [ o.ooo. 

The spindle is then dismounted, and pamflju run 
round the edge of the section from the little leapt 
as before, and a paper I railed on, after the loose end 
ha-, br-n brought nui through a piu-lude near the 

outer edge. 

The writer recognises that it is rpiUc illogical i» 
]j,jt on the top of the doable section, as. 

V. In n ill'; net inns ; i rr- ,ilt finished ;| ii,l ,ntinln il t" 
il,r toil, i lie lop of each double section ouj,du m be 


Tin-; winding 




juiUolenily insulated from thr- holloin "i lh»- m •■' ky 
Minin f.-T'cr nf the bitMr- (Tl»- w*d ■ " 

■■bolllim" will U« l«! infoumlw ..I " N ' 

tminl l1i.it. -i. will |-i-: "mly I"' cKplam-t. tin* ' " 

Of ibr coil is in i» vrritetl Wfliltc- ll" •'' "■‘ ll ' 

„ l,.-in K mnchaL) N.'vrr«Mrvi. than ore «««, 
which milk,; it 1" have I'-'l" 1 

si te rif t;ich '|i.ili 1 of stations. aS - f "‘ r htst;tn««. «”■ 
increased safety uT sul^cnl mumpitations, twtl 
Hi,- fact that it is ImputriHc « ** 

. m by ironing, when the sections we vw»* 

or the tube in the positions they ate finally mien ci 
to necupy- 

It Is desirable, though not of the nrsi importance, 
thill the two ends nf the double section which ww* 
the one (tout the groove between the firsi *nfl 
second papers, and the other front the pm-hok 
rn the third paper should noi be <iwu.- "IV'-'- ■" 
each other, but dint the hue which we may suppose 
to join them should make an aught with the .yv~ <* 

the discs. Thus when the outside ends arc ... 

up in the finished toil, they will not he «i a " S 1 ™ 5 
rilin-’ line" of the cylinder, but “» ;l helical tiw 
rr ,und it. This is an extra safctP** 1 »^ in5t '' n " n 
circuiting sparks. , . . . . 

T he compile douHu section Um»g 

nothing remains but to remove it p-mly font y 
bottom plate 1\ to put k >» an ssnvrfopc "i oth, r 
place ofW marking <mthe eiv^tepca «fe«nw 
hfflrtbar,« that the nuntbor of turn, o 
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86 


°®ts 


1-AtoUi fXDUCTtON , 
foruihly into the bmding-scrcws r 

connecmg conductor*. ^ tht «**l i,, 

nB >‘ *T “ ^ dcfJ «r wbu, '' II1 - h ‘»i 

connect itma. There is 


111 


btMa '«*J saW by m « t dcjdm t.f - I 

,imI also by the Vendors .,{ studs an . 

'• mjJj * w l>oline the kerbstone ii, i| lf . Sh ,", '| T r,Mk ’ 1 ' 
»J other *««. rvhid, 

CI f tle th - American clothes^. ViJU 
c*iU and the .«,utb open*. By soldering 

7 " l ° “ e0f tht ,aMs ° f «f » i-ir nf tW 
«* Wc have il1 ‘™ ce * «mpte and efficient meanH 
of connecting any apparatus such as a 

bos and thc secondary wire. The connection i* 
made in a moment and is of a good conductivity; 
moreover it Joes not bruise ur iwist the: wire, 

Tht actions should also be its Ltd for any | n(J ps 
or irregularities in them which. as abmx mentioned, 

« fflstftute a mrnit dangerous defect. The way eo 
do this i 1 * to put each pair singly *m the primer)' 
tube ,-—in tht middle, for there die induction \s 
grcaieii and then wrirk the break -.1 ihi: i-d u- n-. 
fullest power an a darkened room, '['his should hi 
e bmh with the ends of the action-wire brought 
wit inn sparking distance, sum! wiili the ends sept 
Rited 100 far for ;i spark to pass. If any human! 
sparking is seen through the end papers the section 
j|fj at fmc€ l'*e condemned and rewound- 
Should any rewinding'be fltasMsary, the task b 
, formidable one, AH Out it is nceeMury to do 


niK U1M .tM , 


+1 


i-t to put the section Ik.lp k into ifoc wnnU^ I'n-l tin 
ism \ injt and attach it tu -m cntpiy rr<-l m V vl ie. 

, , ^ mul lurn ihr hwlie *■ < h ihv " unwinder. i >1 
toiii-ie the WITH dries not |>- ifafriugh ibr Vuith 
, ,n Lhif- ■ .cciviioH. Tin? win- need n-.i U- w.Lstt'h 
In it trim W at mice rewound between fredl pip/rs. 
j^ n |t the same prttfmitkms. as al lW^| a and "1 coiim*. 
pass! ilg d through the hoi Until. 



I 
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X 


PRZVAktXG TliK fKlAIA&LY TlfUK Fiji? M-R NT[Nr; -| m 

EEfiOJfpAhY. 

T -1 * mriuni the sections on the tube it j s uccwr 
sary than the latter should Ise in a vertical 
position. For this purpose a stand tnqst I* made, 
A simple way ts to cut i wn pieces of wood dglu or 
nine inches square, and through the centre uf mie 
of them J*wjre a hole just big enough to Lake the 
tube without shake. If there is to be no central 
partition this may brj a plain hole, bus. if a central 
partition is Eo Le used, saw-cut^ should in* matli; 
ir^rn the hole (o one side? forming parallel tan 
gents to the circular hole, m that [lie tube can, 
i i desired, he removed sideways. In anj « iv tUi-- 
fiu ihuteit the manipulation, for as the sections are 
ati-ii lied Eho weight increases to nn n mount which 
funk* * the work I jnplea'll fitly heavy in move, and a 
drop ofi the floor would be fatal. Two other |ml-l*ch 

,,j board should be used ... ■ f lh 

| idn id) mtmUrmedi shown m Fig- 





PHEPA»l«G the I-KIMARV TUBE 
n5 form ;l kM *f sk» 1 w»H ^ to™ “ «« « 1 

IO Th, disunite bct*«" «*■“ ^ 

., | 1( „ i /1 mt.>] board* should 1 m: about tlm,: 

^Tnf «. ... ** f 

L ,.br*iw tube, this thiee^uiirt*« "l »“ 1111 1 
hr . Trt jjr occupied by the t™ '- 1|l,vs " "" lht 




„ , . «. VtiL 3J... t%nli IHS St* Vert**!. 

Phi. iiw «- , 

C:^l iu VcilioL IVniUcm. 

b^ in ihu Fly. by which the «•' l *' 

rendered esstci. 

The tube is now (toed «a the wedR» and - 
icitcd by string W tto mo.. 1 A *p«« » 

*,.« to make sure ilwi ilw l ' lU ' * ' M ' r \ 

dicular 1- the plane et the n*p 11 ' l *' lV ' rA ' 

iKirtili<nk Is tlesircd it will 1»vr l ” 

shape, with a imlc, uwtk ill the Utlu', vl " rt ■' **'' 
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■* $, lubc n 

Central he8 , . ‘ W l llf 

wc, #» «f tf>u coij id;/ 
deflection. with the . 

cracking of insolation, ft }„ of C<!ML ‘ m ]^i|,| ( . 

P* 1 *" ^ fl J, thr^ %Mr h n 

partition «u,d th c ' nJ ^ ' ' ■ it* 

ponutr dmrilted -shanld | 1Jlv „ 1 

on th* haaebourd. This i nvd *. s J /" 1 1 .•: 

t.ui their WrwlHw should dl F„- 

distance from the axis g r the holes to l„. ' l • . . 

£**"* lh,! pHmary tube. One WEl> . 

this ®to decide upon the exact height tvl.i^T 

**“ * ,h c co.1 is to I* above the bUwd ■ 

Jj height oF the- axis of the break. This height 

r nS >nCe determinctl ‘liree plates should 

!**■'* " ut to f»'« ««f time, and the centre of lh , 

_ ” :s whtch 'I J!f intended to cut scribed Very L-an. 
Julfy with » gauge, or scribing-block and surface- 
plate. from the lower edges, Jim a more accurate 
methnjd fa a-, follows :■— 

W f wifj suppose the height h quesdnri is fisixi ut 
six iitdus, wfifdi vi suitable f'pr a coil of the ctiaaiu-n- 
MarjH nf the i>ne Iwring described* The etmml 
jhirtitp^n is t ik^-n, find mx, ruches carefully guogtd 
f jjij Its lower edge tayra fine drawn j^irujlel ihurcrEn. 
A verMcfd line fa then gauged by [ml equally dis- 
taat from each vertkjd edge, 

I bt miuixaa«Joii ■ rf there two Hues sliciuld now 


t... *7 r. 

- , —wntunsii. ™d wm 

1 - *** Tu J* £ —* '* ** *** " 

NuW iiu-LilU on l | ^ < i;V|[rib partition to it h> 

^cd tn*. “"jf'TJu w:kw1 iavw*\ •>« « 

(Wi , „r tht« «" l t l . lir ftl f 1D11 must ivv, U 

[mo iht f f f;';«J^; ld bv hi* i-i-- *“* ;i ^'"T. 
very e*»cdy Ll j , LS precisely Ttt 

«n*n ”^2* fe the" Slopped m»l [ : ‘ ce ‘ 

eenire- l l "- ' .^miived, two slips of. wo^ ■ iri 
!*•>» h:lVll< ^ „„ fn Uc closely aUniii lw " 11L 

— d f r^- of L* being ^ 
edges or the t^nu f the ycriiral «lgcs. 

Then the frtxP j , - The latter can then 

*• »* UU »*fe. " » 

be ri - , ' ni ' lV4 -‘ l - ,LlU necessary holes in tVn 1 

!- necessary will bc-t.Uv 
tnJ-h^fes. ah that « iUl , tV,- 

BHtti r,„. this pnq**«i ttiul fasten them downm 

S, «* *»* •<» ««* *“ r^, 

w;is ,w. Them will thus be 110 ^t.hi that tl, 

tlm:c holes will Itc «!X»^'y c,vaSS,i * L 

nIioliM iBcWnfor the ^- r latc wWh - - t 

gm mil of shap.- <l«rii« the time o^>m*R 

the two o|H:mtuma , , , . 

Befotu the central pitrtiii.m is n^-' t‘* lhr *’ h " 

tube, -uiy bin, Unit-,- owe -S-. 
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L **GE iNmfcT l0v 

td attached tf> |l shfi , ' f ’"' S 

r ":q«^j. 411 ,i n ,' u< 7 VC fa*-,, tHt| 

***..ssj 

ur hid ia rubber solution and " U ' in:ir "s<- -I, 
vmicarrj t!ir- stand, *** £ 

ur,trJ J ,H qw^^ind and « ** *&■*«. 

77- 77..u«n^J^ ir , ;" h '" i " 

Wh? 7 f» In th. Iinish£ coil £ 
"«*"** whlth «** "”"-r -HTi.,|, has J I , |M 

«iQgh«icd. so ai io increase the k |f„ V' K ' 1||kl 1 

{ciraffm. ail,!CE,r| " -f (I 

It may here be mentioned that ebonite sl llllf l,| i 

treated after sawing !ln d tiling ^ 
glass-paper. ending with the finest pmeumhi, ,|,' 
with Bath-bricfc and water, and finally with f ', lu 
steme and Unmem. With skill ami ik* t(tellini . 

ihcr bLtck pcili^Ji ifiiiy tat i ihtatint-i L 




XI 

« 0 U*TtW TILK »«* 

. j ihiis attached (or- 11 lt 

jhl part™*" buiU 4 temporary p*rti 

l „„i desired t« Kit -■ ^ , ccUl ,r 

'" ,w , 

i* attache* ^ kft Wisely P*** 1 '"*' '7 

*fSE5r-*-> 

1 ,,-lji to stick tilt: 1,1 '7 a ' * the section* bditft ™ hcf 

S U «t* into tin- annular ^ ^ 
ST The ^nin shonld I, heated as hrf* - 
■ i.«dUc without decomposing it. that Ll |,u '> ™’ 
only into the aitmiUr *»» ^ ' % 

first double aecttott wnA the «**'»"* l w " rl ’ 1 "' 1 ’ 

«, partition is used this is lti» ™I*7" 1 u ’ 

m her section* mu ittW be treated evully bkr 
Arm. it tm, lvde being made Itt 'hat «» ul 
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X AKGK 1K #«rriON CQI) S 


!I H 


■estricTTU! paper* nf eiich 

** 1 0,Te ' ,mH 'I.,r Of the XT* 1 ’ fl1 . . 

?; ; p m ; ho,e if ' ific sect Mm » 

i niH V ’ e lWM wfwend, *hj 4 . h J ni rl .*>!*» it 

so ^ e rwt "ill lie closely trKrtjthef * .. . *“ 

. .***** *e <*«* « "**« -n.l 

T^"-. lhiHfs '-^rnu.uvf,,. 
tin; swttons, « there Es ihun ,|,. m „ T'" 
i« w(ol end getting nearer the core n JiM , j ,. 
lxv As each scciim. ist put in’|*i«... |„„ 
run m fawn the little feapnt tn i]|] , 1|( . J., 1 ^ 
betaeeii Its inner edge anJ the ebonite tul*. j'| lc 
pamflni ivi]l also run m hfetaecn the Arciions md 
consotktexc them. When the first « t are all'* 
tnched the tube is dumteinted and reversed, ;md 
thi- other half of the sections treated in t!,* *. me 
* ii y ' rf »* WnS Jon«-all tin pr. ™ts nf 

wire should be twisted and soldered together m 
;mtl lhv - L "ii lifted off its vertical ^t.ind run] 
replaced on its V Tim secondary ran now J*e 
tested for continuity and resistance* hut will pro 
haMy not stand sparking, the insulation between 
outsides of consecutive st-ciions being Ensufli.- 
ritmt J o improve this, dry cotton yarn ahoutd Ik 
*'-vund the grooves left between the pupi-r 
being drawn ins its way through n parahhi 
h.iin. escribed in the iie\t section. FSut first, m 
a void neddems to the very line wire forming the 
iwextnmilli *>r the secondary coil, al i-i well to 
take a yard or <.o of thicker wire, say No, ?^ B and 



tfOUKTlNG TIM- l>tscs m 

‘ jr jfluiiSererl due end to an extremity nf thr 
^t«>udl r > r » fjlki - U 'Hickhw twice i.' 1 iinnl Lh.- grmvc 
Civveeii the last piper artd tast piper hut one, 

briiisJ* 1 !! lhc enJi LL f,,ri1 ° r ^ l * s,l & f,LlL ,fcu - |,J :d 1 
bdn^msar the edge uf she lant paper Eacli 
; ml ri f the stuondary should be treated in this 

«wy. 
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XII 


TIM' OUTER IWSL1LATIOS 


ibt: coll should l>e mounted horizontally 
_ wit 11 the projecting ends of tlto tube resting 
jn some supports contrived that the coil may be 
revolved as Ef in a ladle. To avoid spoiling the 
ends, it Is well to construct a rough square Irasm:- 
work af deal with bearings carrying anti-friction 
wheels consisting of cast-iron " sheaves in die 
grooves of which thick rubber rings arc laid, just as 
the robber lyre lies in the groove ol the wheel ol a 
solid-tyred bicycle. Both the wheels and rubber 
ring-*; are easily procurable* 

'['He ceil being so mounted, a reel of loose .coltosi 
hold for covering wire), carefully dried, is placed in 
a paraffin hath, kept hot, and the end being inserted 
in one of ihe grooves between the paper discs the 
coil is pulled rmind until die groove is filled With 
enftoii, nearly, but not quite up to the edges of the 
disci*. 

* 


Tilt: OUTER INSULATION 




The projecting solder will be wound in .mil 
covered by this cotton. 

Si mu- softening id the p:ipT rli'.i ■ U mevioil .h m 
ibis part ol the pri]tit j sH. nwlng tn tin: heat horti^lri 
in lay the hot wax on the nninn: huL this u* nm of 
importance, as when a disc hutnmn* soft it will 
adhere to Us fiuki tieighl^>ur r and just a:. -• •• *! 
insulation wall re bull. Finally, a sarip of macintosh 
two or three inches wide ami long enough tn it 1 - 1 
round ihe coil, should bn taken and held tightly 
round ;l port inn of the real so ay lo embrace dowdy 
the edges of the paper discs. except just at the lop, 
whore a gap is left big enough to permit nf Um 
paraffin being poured in, the macintosh serving die 
same purpose as the day ml! used to confirm the 
melted lead with which lengths of water main are 
joined. 

When this is done, and the paraffin is coni, 
the macintosh h moved along the coil and the 
process repeated. In this way iht*. whole coil 
becomes covered with a solid insulation • A par*'■•im 
half or three-quarters of stn inch ihifb. A -^arch 
should he made lor any crevices which may Have 
been left, and hot paraffin from the little leap* 
poured into them alter enlarging them, if necessary, 
with an ivory paper-knife* 

The coil should then be brought to .1 trul) cvlin- 
drical shape by turning il in its whllr ,s 

broad chisel is held nffdm * s o as to dress off 
projecting portions ol paraffin, I hi* being 
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0* LARGE mDUCTK&K COILS 

and ihc n^ratnr being satisfied by 

that no visible cracks remain in the piimflin 

covering, the coil may be tested by putting ,, 

it* temporary Siam] and canritreting h w iih fin I 

battery. 


XL 11 

CtiV EKING AND llMISinNCp 

S Q far as prattied work is concerned the coil is 
now finished. But it should, of course, be 
mounted and covered, and we proceed briefly to 
indicate the steps which may be taken for this 
purpose, premising that the final .shftpc and design 
of the exterior are largely a matter of taste- One 
method will therefore be shortly described, but with¬ 
out implying that other methods may not be just as 
good. 

Two * strips of sheet ebonite arc taken long 
enough to go almost round the coil, and about o \ in. 
wide ; that is to say, a sixteenth of an Wb wider 
than the distance from the central pariiiiuii tn lI. v 
outside of the Iasi paper. Small hides arc drilled 
half art inch apart along the short • dge- l- •*' , rv< |i C 
lacing, anti, the coil being again mounted in a 
vertical posidon p one of the sheets is softened in hm 
water and, having boon quickly rubbed dry with .1 

1 That iis it a central partUkm ^ DtUiptcd. b lt 11M *L'dwd 
to tmve one, a ssnigle ilicet wide cntw§jh to tfliil the ^rv-i • 
wnli a it'll Eo '-joi. m .jiIi •■mi *■", '■' - ■' 11 

M 
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■*-'*<*: ^Ucrro* COus 
. 

Irtced with fi nc C4l .. ft Co ° l ; riUl 1 ihc ,.., 3l| .; 
The facing fe of c <,ur, L - in °! ‘f* 'W 

f^ n « which when th, cuit i, U 

^ stand, wfl1 be undem^h. tS^ 
turned over and the other half t *7 ? n,l l k **>«n 
Wi >‘- Thus the coll is now Mv ,.h !* lbe *»» 

dricaJ ebonite covers, fi|,i ng c j usd ' 7 l < yW 

Of an rnch at each end beyond the 

N ow when tlte central partition Was mul . V 
other pteeca of ebonite will have been of 

the same dimensions exactly, and bavin* a m . !rk lrt 
show the centre of the hole to be bored i„ then . 
the only difference being that whereas the central 
partition was cut from t , inch sheet, the two others 
are from halt-inch sheet. Only considerations of 
expense Until the thickness 10 half an inch : the coil 
would have more mechanical strength if these ends 
were three-quarters or even one inch thick 

T m i pieces of ebonite tube are now procured li in- 
in diameter and 4 in. long, being so chosen that they 
w ill slip easily over the projecting ends of the m=sjci 
tulje of the coil These short pieces are destined 10 
ber screwed into the end-cheeks -usd to cover the pro- 
jetting ends of the inner ebonite wrapping of the 
primary- edi as presently described- They add 
greatly l*.th to the mechanical and decimal 
strength of the cdt besides much improving its 


covmixci axi« rtmswix^ im 

appearance. Par when the nviin Inlie, with the 
primary mid Carr in it. fo treated with hot ^trafiin in 
[hr manner destrUted on p 27 above, ilk mu r.isy 
Sl 1 preserve [is circularity of section, Ans] even If 
this i-s prtH<TviHl, ii is. most difficult to fnrm 1 jnmi 
between the main tube and the end-checks which 
shiil! lie mcfknbtly and electrically Htrang, while 
sit tlic *imc time the tiniahed effect of the truly 
circular end-tube* b pleading to the eye. Hence 
the small end-lube* rcrommcmlcd sire alums! a 
necessity, Hitt if theftc should be unprocurable, .1 
makeshift may be constructed by wrapping wltcned 
dioiuic direct round n mandril nicely mrued find of 

just the right SILL'. This sheet should 1 * at least 
t in. thick, and cut 50 th.it the joint “ huts ' exactly, 

Le will then be j^issibkj to thread one end of each to 
screw into the eiid-chccks. anti to attach 10 the other 
ends the finishing caps described presently. Ihe 
threads should be cul on these pieces, il rnlft ts 
driven to use them, while they are still tightly bound 
on the mandrill Much care w»uliL however, lie 
required in screwing in the pillars presently 
mentioned which cove r the ends d the print, iry 
wire if the tubes had to be made sheet, and solid 
tubes should certainly bv used if it is ^WdiUt to 
obtain them. The thick plaice t* trmb cheeks, arc 
now chucked on a face-plate in the litl'.i- - j , n the 
wooden one described ahove ip nil if the nseih^l 
is adopted which is there re. ommendetl tW securing 
that the holes are co-askd— *nnl the holes cut and 
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^ r] tl 4 )|| r 


im lakse iND&fcanoN cm i s 

threaded in tlicjUn similar th rends l^biy 

(Mill .if each nf ihc short till MM, whid , 

srrcrt'cif into thorn, A hole $ in. \„ 
then circled anil [;ip. ( w.il in the under side ,.| , , lt \[ 
i>f the short tubes to take n Sfitic mrned |"■ .a 
elMJiiitc, down which a hole has ktn iSHIIril f.-, r 
enough to convey the three free r.vuh nf thu jirii,. 
at each end of l lie coil. These pillar haxi \ 
shoulder turned im them in suds n portion tf M1 
when screwed into their holes die shoulder dull 
rest on the baseboard when the edges of the iwo 
end -pieces and the central partition do so—or, - n 
that the bottom edges of the central partition, th- 
two ends, and thft shoulders of the two pillars shall 
,ill be in one plane. The pillars art; prolonged 
beyond the shoulders so as to pass through holes in 
the baseboard, and are threaded to receive ebonite 
nuts underneath. 

The coil being mounted on its vertical stand, one 
of the end-pieces, consisting of the cheek with die 
short tube screwed in, but without the pillar, is 
slipped over the projecting main tube, a cork being 
in-iTtc I irs the hole made to take the pillar and the 
piece ii adjusted until the: bun -m edge is et>planar 
with that of the central partition. 1 he end of the 
secondary is brought to the top of it b\ being 
threaded through a hole made for the purpose as 
show n in Fig* 23, 

Mdted paraffin is now poured in at die top so as 
to run into the space between tfie last pip 11 
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COVKK(NG AXH MNISMINO , q - 

-iml thu vhmi tie «ii 4 |*cluM!k a also between iW -hnu 
tulu: ami the main mbr, thus holding nit ftrtnly 
together, I liis k repeated sit die other ™1 «f Oir 
Crtil. taken in v-.-nrr- thru the 

but toms of both niuhchceks and the .enind iiaititiim 
shall be 03 planar. Thfo may bn secured by tying a 
drawing-board againsi. the but turn uf the central 
partittan and the end-cheek already fixed, in d 
adjusting the remaining e ad-check against u . or 
the baseboard itself nmy be attached before was i, 
poured ini*.' the end-pieces. Set- p, 107. 

I loirs an- now bored through the niiiiti udn- _mi .1 
tapped to form continuations uf thc^e tapped v. 
receive the pillars, ami tin- three Im « ml , uf the 
primary at each rml of the roll arc brought ibrnuyb 
them, sufficient paraffin inside tin: end of the main 
tube being melted out 10 admit of this, 

Ornamental ends can now lie turned out uf /; 
sheet ebonite and shouldered 10 fit Into the short 
e: nd -tubes. One ts d til led and tapped to take a 

j{ Whitworth thread ; Lite other Fur the break end 
must have a imuh larger hole cub large enough to 
screw over a short piece of el ■«mile lube ] , in. 
in diameter inside and 1 3 in. outside: (I'lg. 

These ends are to lie fitted 111 the following 
manner : The small picet: of tube last described 
having bad deep corrugations turned nr idml in it, 
c-M i-pt ,n 1 hi. i nd whi rr h im threaded |0 E U Wft 
end disc, is screwed inlo the disk-, but not ijuiu 
Ivjint. The being on its vertical stand, the 
















If*v 


liAKCE IVOUCTION r:ou s 

paraffin Jit the break end \* melted h v il 

? f**/™" .. 

a placed in the shoulder on th. din 

ft*.,•** «m i* X”;;: 

. .. ,1J| - 1 'Titnil, When ,h c Mr ! ^ 

*• **• ••»>“ Nr i« Jx;:, 7 

* c “ r rBWwJ ht ' me - A cork will haiTh 
ftui inti . the little uil>e to prevent the w lv fill- Uet * 

... . ,,„ZZ. Jzr 

leave an gening for ihc hammer-hend qf the l„. , 

A T a i e ?“ et .° f * <W,J shouW '« worked Hi..'.", 

mi ilir hide where the hammer of the break k 

work, so as to remove any paraffin, or ends of tap* 
which may Ik: covering up the end* „f the „,re 
wtres ; for it is ttournble thin the hammer-head 
when (he: roil is in action, should be about /, in! 
from the cure, nothing intervening which sun ; n 
any way impede iin (rr^Utm of movement, r he 
di\c at ibt i^thcr end h fated in thr same way. 
*;** ept lii.a f fistful of a mbt; a sbprl 4 f jJecI rod tJ f 
cfbonite hi used, 

h will Iks seen chat this rmjthod h;i* tlie advarm^ 
ifi;ii great obstacles are set in the way nf a ^.jiuirk 
jjMMfflg between the termmaJj of <Im kjtojidnry by 
w.iy of the mm Al thr; break end (whfm tin 

mmiry brcaJc i* used, as it would be fur the Inu^Ht 
'.ft.irl ,i IJi- ijtfirk rnnsr p;i.v. from die lermiiMil -it 

thf EMp of riif r hf ■ I r>.‘ 11 • i u]H Iillr; in tile Mild «|J 

ihe Jiitif iubtf; And dwi Along the iiwtfdc of thi* 
link EuU: 10 lh * rlid of «b<r run:, n tulfll tli-ikUltf of 




COVKRtNG ANP FINISHING ,07 

. . while m the other end thco- is 

9 TZ*'.* puffin «* <*“*«* tmw^k-md by 
,PSM ^«"d work whatever, and quite impaswWe 
iiiiv m , 1]e c(l ;| capable nf pn«lunr.., 

IfiUM of the dial is n'»w finished ami p"l -Iwl. 

Lcs Ijeing bored to take the bottom# of ** 
two holes n .mmutaf.r. bind ini' 



screws, &c,- attached in iheif right |>Uc«. The 

coil is then placed -.n the base if »* -hc.tdv 
attached in il. the two H-mlc nuts tv,l <m to 

, 1 , 1 . , ai LI, 11 ^. .mil , - Wtotwwth SOW# «M« 
through tin- hiwchofird into holt* drilled and tap 

lur tbk iwtprtG in the bottom *dgv* *'l *^ u C,H ^ 

dicckH. A ps rspvctiti- view "l a ."d fittWtwt 
according to tilt* method above di ^riticdk -•!'••* a 

In big. 24 . 
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!C£i LARGE INDUCTION can s 

The writer Jins seen it suggested tlu, fMl]h] 
wo °dcn u|*ritrfiw should he used set just <,|,i.,|,[.', ’ 
end-cheeks to support the primary- tube, and | 
the whole coil. It must he conceded tU,,[ ',*>■! 
method luis great advantages ItDih in fl ^ p]( 
chcapm*! a.n| because it secures great mcehaniral 
strength. Hut wood, even the driest, is so vastly 
in (error as an insulator to ebonite, that the balance 
nl opinion is decidedly unfavourable to this m<..[|,.„i 
of mounting, which, so far as the writer is aware, is 
never adopted in the liest large coils. It is, 
doubt, quite suitable for small ones, 

A coil made ill exactly the way described has 
proved capable or standing a fair amount of rough 
usage, and no accident has occurred to it although 
it has Leon driven in a cart several miles. Never¬ 
theless. it must be admitted that considering the 
great weight of a large coil, it is anti must be an 
apparatus which is structurally weak. It is par¬ 
ticularly ill-adapted to resist such shocks as would 
ari.se from an impact of the end of the base against 
any resisting object— a* for instance, if it were 
pushed along a table and the base caitie in contact 
wi:ri a heavy piece of furniture ; or if while it was 
l>dng carried n limit, the end of the base were to 
strike against anything. The weight of the bobbin 
is very c<)nsid-:i . 1 1 if -, and although it resists deforniit- 
ti .ri tideways With fair sturdiness, this is not the 
Crlv; v, ' lb end-long stresses. One would lx; so 
inijcli belter pleased if one were at liberty iy 






COVERING AND FINISHlNr. m 

strengthen ii with some: stout angle-ima* ,,- reW e-| 

against the face of the.I cheeks, but the para. 

mourn. imporlrtiiCi; -tF iusulsiiiim furl,Ms tVm- Ail 
ill,ii tii1 1 b& done is io h.iv_ ilit cnd-chccks as ihkk 
a* |Hjssibk% and io sbLtld iht- inrtmmisnt when in 
use wiili dir: greatest care LVum all mcsihiiuic.Ll simjn 
ll would tin doubt l.i i - - .-il ill; if dm OiiL i , dri-.iiru'd 
fur rough work lo add a liitlti hircngtfc by -.iwm- 



Fin. a^-TcnnWi«f*Pp«l A.ll* llncc I nnun u««t 

U, uKtl ir. t^in ■ Ci ennl all in ^ v 


to either the inner or outer face - i the end-dues* 
angle-brackets of stout ebonite sheet, say 1 in. thick, 
and fastening them to the baseboard by screws fmm 
below. Hut a groat deal depends up''', d'- 1 ' lrut 1 
with which die lower edges of the «t»J*d»efik* have 
been cut, and the even beating <M they take m 
ilie surface of the baseboard. 

Nothing remains to U 4. «*» bu ‘ 

. ***** The* Wdl present 
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COVERING AND FINISHING , n 

iKitwojn them, and pauses through -ill the three 
Bpf pricivtry As if they were ntte Urg*: wire 
emerging nt l a '< whunee, since Hm. i, 3, 3 terminal* 

■’ire Sits* p i i niiieeU-i l, it reunites and pas^L-u by way iif 
lliu other iii il of the commutamr and battery ter* 
in in: lI B to the hiiltury ^euil 

Now nitppoRu the; terminals big. 25 are connected 
as at B. 'rile current then reach cm. screw No. h as 
before, but cannot leave it. It therefore passes by 
the connection shown at !’ along $m layer only 
of the primary to P\ and so to No. 3. This k 
seen to be connected with both 4 and 5, so that 
here the current divides again> passing through the 
other two layers of primary to V\ and so 1 

and 2 being joined) to the commutator and battery 
as before- 

The arrangement shown in Fig. 25 C need not 
be described in detail, but it will be seen that here 
the current has to pass along the three layers of 
primary in series. 

The means is therefore provided by simply 
altering the little connecting pieces shown in 
Fig* 25, of using cither one, two, or three layers 
of primary, and any combination of them in parallel 
or ill series. Tile difference in result is very 
marked, mainly on account of the uroat chants 
produced in the sell-induction of iho pnimry coil. 
See Appendix U |i. 05 - U is ' on llw " c ' 
better (ihou^h the opposite plan tS iUl ' lv ^ ' u ' 
put the battery terminals at she ends of the »** 

II 










f itVni'i r\iis 


1 op | 


(unFi,,» frnm iha break. *„ lhrl , , 

thr w*y white worldiw. f„ ■' ln „ „ 

things ntiiHit.1 be We i n n ,i„ H j tv,.. 

bras * work i» forfrort, t i )e , t;riiri[f ' '""f , 

tho afwiuul shjipe of the b^eboonl i^u ' T"‘" 
iloco " J! >‘ « M kci ‘P Uw Rtsratance .,f .,n "* 

•wwttons as tow « puwHjIe [>_ - ' "u 

Wlre ' or rfW * on - of U-il 

nwHiFg every sotder join: perfect. - l< 'tl 

/( new* h:miry he added thai m. _l, ,. 
"itfier soldering fluid should ever come ' ' " r 

Of a coif, but that resit! only ^ 

Mflerrng. ‘ II 

f tp. jo also shows the connection ■•{ ( | Lf , 
denser, t he condense, itself is shown in lWy , riK 
r° f COUrSedS ^™moiaticgJ|jt. ft wilt be s^t! «j, 

( c terminals L and N being permantutlr c , 
nected untfcr ihe | Hse ; „,d to a sheet IlBar [lie 
middle of the condenser, if K is connected will, M 
mid X with K. the right-hand half only r.f t h e mr] 
den*, will be used, lint if the connecting 
be shifted so as to connect L to M and Q I0 Rm 
lhen the left half only will be in use. To bring the 
tw., halves into" cascade," K may !>e joined to M 
and O to It. To use the full capacity of the con¬ 
denser. L ps to be connected with M and O with R, 
an-f by longer strip K is to be joined to O. 

A modetatc-sj'ied coil may, uf course, be lurnetf 
carefully over sideways while the connections under 
1 it- base are being made, but with a large one this 





rail .inly hr ilone with -..jtm- ri-ik ■>( hnnicnl 
-.tr.iiri, nii-I il i. %-ifer, llniii 'li Mthnr more tfuuUn 

M,I,1H - r " '"'H ' 1 tin- mi l III ill <•'Hjiluyi.ll l.y ,], r wr ] u - r 

..I rilngui;! thr bobbin by webbing tike the girth* 
nf n b>ir.r'-< iui<ldU from idxwe, either mnpeniltng 
the glrills II'mi .1 [mb- I,ill L ucmas two mLibn, nr, 
nuirr n mvrnirmly if pr.iriTaihV. from .1 rrmvW 
ittHdud til tight mckle lupnjj from A -.lout lionk in 
i hr drUinir. 

With regard to the Wucry power n^uircd in 
wrrrk .1 coil ..r hr^v mimi, il must in: rawmberut 
ihai for many cxpcrittn-nm the full pwer nf it tar^c 
is not needed. and it will gem? rally perform 
wfefectorily with half the lottery piwer nsqyjf^l 
to bring nut its full capabilities, Th^ coil above 
described itmy he worked with in, fnw ^ Grovt 
tt'lls, with which at gives sm %'l incSi sptfk beiwctm 
1 loin l and pLng p but for the htihi effect fivu l:rHs arc 
needed. Eu any case it is dearly desirable* to u^- 
large cells, as the primary red^ance i& h, w that 
if small ones arc iibblI the resisianct: uf the kuurry 
becomes of importance. 
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XIV 


TlfK COST OK CONSTkUCTlO* 

\ FEW words may be said about the , 1(S[ 
^ constriJCElon - The estimate of mura . *' 
to a cod ofthc^e which ha. been specially ^ 

“ fm £hlS han(fbook : ,c ,s lc * the reader t(l 
his own estimate ot what the cost is likely tu hr ;r 
he departs from the dimensions specified. T| ’ 
prices given arc those paid in London. h " 
usually considered that for coils of moderate si,., 
one mile of secondary wire should be allowed for 
each inch of spark-length desired. But it musi 
be remembered that this is only approximate!v true, 
and it will be found that the number of miles in 
a large coil will increase more rapidly than the 
inches of spark-length. And that this must be su 
is obvious, if it is remembered that the inductive 
effect depends, not upon the length of secondary 
w ire, 1 1 ’.it upon the number of turns it makes round 
the core, and the mean strength of the field in 

which those turns are situated. Mow in both these 

n* 


TIIK COST OH 1 (INSTRUCTION 117 

reflect* it is dear lli.it I hr .bilviiiitit^ti it. with %hr 
nm.ull coil. Av .l tlimncitr "1 i liun "1 wife- in 
criMU’-i, &<» lii 4's its length, iiinl so doeri ii”i dhliiiH- 
from the region where the irut^ntsiic fioWl is 
In thi; i^rcm coil maA*- for Mr. Santis 
wntide in 1H76 lilt! cxli-ruir turns took. cniih nl 
ihnni, more than liirr feel of win- ; so it is util 
difficult tn umkmimd ihnt m obtain 341,^5*3 uims. 
net ks^ than a Bo miles of wire had n* iic used, 
and thi_- maximum *|fcirk-loi;;di attained wis 42 
inches. 1 

Thu following, then, may Vm* considered a s,ifr: 
estimate Iff the**frcrtfie likely W be incurred:— 

jC *• *- 

The ilfaijgHtimBd anil bound uf* .. 

6 !b«, N«. 14 tingle -iilk r-frt-tfctl win- 

(pFLTUJTy) *<■ -r, ... Q 15 ft 

Two nheeis nf ctariiK N<|. duB.tV.ti.U* 1" T 5 n * 

\ ream iiahk f&ust paper for condtiuer ..* **-. ^ 3 * 

9 lbs. tinfoil — ... Q *4 3 

Platinum fot break 1 for lung, x jf Id. d'LimeScf 

(S 2 L) ... -». + .* *■* 1 S “* 

Paraffin {jay to lb*-— ita* k a!wa^ wiMt- of thk 
material}.- ■.. ■" — ■’ ® ® 

1 j l Ik, No. sin^li: Mlkctwered Trine ( 7 ^ kb. > 5 ^ 5 

Ebonite fo? the crith* pLlLarjy &Cr, aSioLil... +.« 1 4 s 

Mdbci^any, say **.** **- — 0 5 5 

j£« »T 3 

Tu which must be . titled .l sum m^TssAiy u> < 1,ViL L ' 
small incidental cx^tis^s lor brass rnd* casib^&i 

• /M , Jinumrft iS;;, 30 - 
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LARGE IN'DUfTlnv coil.s 

terminals, Ac. PmLviMy about /', „ 
spent. The winding machine ta n«* ’ heme™^' 

.ts it will be quite ns serviceable, if weir nfcl ,v 
as before its use on .1 single coil, '" ! ' fu r 


XV 


MECHANICAL Ultl'AftS 


O F vibrating breaks the Apps mod cl (.with nr 
without the sllghi modification suggested 
Eibnve) rnKlxk^ nil ordinary requirements. Flu --f 
mercury break? ihefc are many 111 

(be simplest and oldest Is merely an Apps break. 
wiiSi tin: pMar and canwict-screw tcmovul an.I a 
|,i,,, of Stiff wire, bent m the shape of a qpmhm* 
attached by one t'Kireiiiiiy In the hack m the spring 
h h' lii 111 1 tin: hsunmtr-heiid. the ^ther exirnniu - 
passing dmvn into a cup cnnlui*m^ «Wi 
covered with « ium.vmuhw.diut liquid *wb ■« 

alcohol Tbr aplwWne of ** dcflM (jj** 

should iM- ;,v.H.l.,l ..>m ibv iW iv wit 

on the Ftwwh «r *•“« '' 

vmued by* JiR-.rfft.rk^otW-tttt.rul ^ - 

the wire * little above the level of At *** 
to nttdhiog to the top of **«JP £* 

rin.cdw.erw MO -Uuih^u, 
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la«ck induction coji.s 

.he wire Tree motion. Iron i s n ggM Jna(cf , , 
tiie cup, and an ordinary "cap" ns sold U- ,,, , " 
in jjvwpfjw. tluit iV a socket dcwml ;l[ cll ,|' 
answer very Well, The rapidity nf nscilfotum' , ' ' 
he to a certain extent rented by tnadj™ \t" 

hiH CEJITI LT-Flt'Jli L 

It may be observed, however, that nr, tfUfPc(|rv 
break cm he l. msidered satisfactory which is 
provided with s-mic means of closing the cup w ],r'n 
not in nit' lo prevent the evaporation of the nlcoh,,). 
fur which, by the way, kerosene may be subsisted 
ivitJi advantage. 

There is a - method now becoming commup ..f 
d^igmtg edits with an Apps spring break at ( im? 
end of the cotc r and a brtiik identical in prmdpEe 
with that jiui described at the other„ On s j 
rnny te remarked that it h unquestionably hotter 
10 make the break removable than, to open up J H? di 
emk of the core, thus providing a tempting pLh 
for erram secondary discharges, 

Perhaps the test-known mercury break is the 
Ruhmkorff-f r i j ucault form, described in the Cwtt/fss 
fiettfftts, vol. xlm., p. 44,, of wincli a figure is ivt;n 
opposite. 

The rate of oscillation Is adjusted by tin: liLtfe 

\ i&cn at the tup of the figure h and the 
distance to which the [xjifilr dip into the mercury 
(nu rmt^rtant adjuitmcrit) cruri be regulated by the 
ra-}, ind pinion seen in the mure, Foucault and 
RuiimkorfJ ■ -I |rl.iiniuriii point:* to dip into the 
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M WHAN (i AI. mU'.AKfi 


HJ 

mercury, Imt this, is an unnecessary estravajpnee. 

-, h it will be round that silver answers every purpose, 
tht: local healing being lea* than in the cas< of the 
spring break. 

The great objection to thiss, ns :iko to several 
tiLher well-known farms of mercury break, is that 
mi independent battery must be used in drive it. 
The current which is actuating the coil cannot, 
without loss, be sent through the coil of ;m inde¬ 
pendent magnet, partly because of the necessarily 
increased resistance, but mainly tweause the in¬ 
creased self-induction interferes with the sudden¬ 
ness of the break on which the inductive action 
of a. coil depends. 

The same objection holds against an otherwise 
c see lie ill break recently introduced by a well-known 
Paris firm of instrument makers, and described 
in the fgntnal dc Physique-, .jrd series, vol. viii., 
p. -36 (June, 1898). where a small motor driven l-v 
an Independent battery communicates, by means >'i 
an escentric pin and slot, a rectilinear reciprocating 
(notion to a vertical shaft dipping im* 1 mercury 
covered with an insulating lirjuii.1. 

To avoid the trouble of a second battery, a 
break was introduced many yean* ago i» which 
it vertical plunger was driven by clockwork and 
the speed regulated by a fan. This may be seen 
figured in Gordon's " Klcctrieiiy and Magnetism,. 
v<il. ii., 1 1, 46, but as tbe method of c^nstru, 
it would l*c snlii' if,illy l" any <NM to#** 












t ?4 LARGE INDUCTION CO[[.s 


nr taking®* « b not considered i*^,, 
reproduce the ligure here. J ln 

The writer afTcre as a suggestion the f.,f] ()wjn 



.:n. which wr.rks wet], and requires neither 

' M ’ ,r . .d lutttejf, Mf.n:river, it bdesjgiied 

to produce die most sudden break of contact 
I'-v.ihlt. Kg* ia is a plan of the apparatus ; 



ME< NANtt'AI. imr.AKS 


tJI 


Fig. 39 i= partly an elevation, anil partly a venial 
section through the line Oh* and V'ig- sp- -i rti^l 
weetioii through the two mercury cups* The -urv 
letters apply l» the same parts in at) three figures. 

It is, practienUy a " h'*ri rental engine" worked 1., the 



magnetism of the tons tadf. -™' 1 ^king 
by allowing a spring jrrk 
of tw ■ mercury cii|« ^h.ch it has 

A A is a baseboard -mihr to fa**- the "ihcr 

bt^ks carrying the dip for cbm W 
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Frn jou—■Mcrtffly fired*; venial fcrikin ifcn*. -h 

RM’FPliy 

mercury is covered with kerosene oil. I «" 
standards C, C' (seen firiijtictud into one in the 
elnvaiion Jti < j form hearings for a little sliuli l>, 
on which is fastened a flywheel l‘h At cadi 
extremity of the shaft is a little wire crank, ill'' 


MiSHA^CA' HR»AKS li? 

I bp heen in lh« elevation al IJ. 

*.«* «*" " - i„ Um- P W -it F through 

■^jB-taeko*. v , H , ;l ij..M el.*e «d F U 

4 M c nL ,, ljiecc of soft !«J 11 similar i'> die 

««*«* r! ri** *-*■«• * “■ 

i~r *X“ r ih-te <■■ *■ - 1 >■' G - - 

M,r..uk ) to »0*;"S ***** 

*** ,. v u , it I Hit sift it revolves in the three 

P ertn ‘“ w:lU \ aJ arrow, in one part of its revolu¬ 
tion shown i> ■ of „ piece »r clocking 
lion it engage’’ . j, ^ top of the 

<i- v danioed sit die c,ia A ' . ,, 

l-tx'l pressing it down and I- mlnn; « «"« 
£ it* lowest pOftUM, it cs^ fro™ 

V 1 if the spring which lUes f l ulU irtt 

&■££££* *r »- - J- 

u n(il it sitikca tt*=ti"« Ilre V""’| 'J ll " 

screw M. A little ring attached u> the ^mt 

N has a piece of bent wire t#Uiin.mtim lor light- 
ness) hanging from it, one end l-dng rather longer 
ijtan the other, The shorter end is upped 
silver, and the level of the mercury m the nips is 
so arranged that the longer etui of the aluminium 
wire is always immersed, while the shorter wv«r- 
tlppcd cud is just Withdrawn when the spring is 
(tearing the end of Us upward travel and <- 
consequently moving very font* Ihus the bw#fe 
is extremely sudden. I he “lead or 'phase oi 
the two little cranks is *n> adjusted, that die p-iusl 
during which contact is made coincides appruxi 
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L:\RftE INDUCTION roII s 


iTiiUrfy wrlh tfmt during which the pi*., ,. r|J 

(ivfikh prryerts into the **m\ ih e lM ,l,m ! 1 
t.a fin core wirfi when furlhem. n«J v-fn-i-i-,-,| 1 ' ' 

cdl) Is nppiwchiiui tin- crsrts I lit! 
which mi it drives the whde* machine 
nviunefit when the piece G ia 4 ditto t i n i;r ,| lt H t \j- ' 
iln end iif the core u-lrcni the -;prih- 
LU't Jh, broken, the core becomes, dctnaj^i n "| 
he inert Ea of the flywheel carries, the cran kg 
the rust of the way. 

There Hire w points to note in managing ^ | >n ...| 
i-f thfc kind, F’lrst, never to work it with the ^ Hl ! 
denser disconnected from ilu: coll. If tin* f s t 1oi !e 
the spark at the surface of the mercury isji„ M 
th.LC 415 explosion will pmbably Like pU i n q lr 

ctip-duc no doubt to die sudden volatilisation >kf 

the rail —nj|d the cup, if of gl-iss, will lie- brokon. 
and if "f metal, the cork baffle will probably 
blown out and the liquid scattered about die mum. 
Moreover. even when the condenser is attached a 
spark will occasionally crack tlu^ cup. In fact, 
{although gloss hits often teen reformncnultd for 
these mercury cups h the writer has hail so many 
accidents with h that ho atnmgty advises lIi.il jnm 
cups should afways be used, notwithstand ing that 
glass has. a much neater appearance, ami it k 
tempting loempl--. ■ -n h-conhi of the na:iir.m 
fit of tin stopper. The bccofk] | h j i j i e. is that it is 
well Lu allow ■ l anaJI iron washer iti Huai |i *i itir 
surface of the mercury in the »:uj> where ifn break 



Mi-CitAsieAt. rj 

Uike> place, iln- liilverui. i 

til.; luib <1. the wtutier. Thi., k 

r,,lw »'K "" ilic si.rt** „r '' tm5V,>m 1V “ V ''’' 

fc . P..,„ U ; T '7 , TbE - 

III.. v . . lin , ”***** lw,i ,.f 

f I--*: WE 5 £ 2 S IS*" 

f ■■*“* th. ... :v::rT 

; " inni.l, . '!', 

.Mi^ra 

lh.ru ,I on the little castor H . i-, 'V* ?T 

I-muni.,1 thesm.ill tnbemcndtmcdont*^. 

U . n iIuTl”' ' ^ U: , «SJ^ rising 

' bn,,- „i the coil newer to or feriher 

£? JT ' 1 '' *"** ** which attach fit 

Ef is very uniform. allowinga complete su, 

: U, ' rt ; *■“>' , lh:m k * hammer 

br w U ' ,th thc l » m «w bMe there fit always 

JW* *“ nl I', ih. bn-ak ..i «gaM 

-lt.c to the formation of an ftrt , cvnjx** 

“i S»«ls ;it ,i hi^h tcmpetatwfi which conduct tip 

iin r«m after meiiilli, coutnw is Lmifit-n L’. .. . 

c, ! rk ( J U- slunid lH insi-rtisl m the . r , 
" 11,1 ™ about |V. in. In dfiuneter ihhnitih thei 
centres. 1'ln sc limn jyiUU-s im illte 01 thi 

ii.-iiL itni \, .inti also .ivi.ill sulvsfiin- i iii, ,. 

I 
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<.fO I. VHCI-' IN I Mi I H)N , 

h i« [cminjii" tu use fur the cup* k | ;ih , 
tiiln-s with RUMind stopfjerH, which z., n 1.,. i,, 
when [he break is not rn use. the ; ^ rr ,. v (t ' 
taken out tind the spring titul wi„- 

ndmh Of their »mn\ . But. fur chu 

above* it is on the whole decidedly better tu r *|. ( l 
the gliKisr-H by steel bicycle tubing. This |,, , 
advantage dial, if ik-.sirvd, the current may l». i.a .', 
from the Hutsidi-, and the bent wires i.li^| H -n-- ■> 
with, and St also hits the advantage iIi.il tin 
of the spark Is hidden* which m very etesirubltr \w 
some experiments, besides the obvious siiKmiu^.,,. 
that nu spark, however vigorous, can break ih,. 
cup, A bottooi can easily tie made to tin: slu.ri 
lengths of steel tube by driving 1 in little ilisi-s M f 
Iron with discs of cork above them to keep die 
iruircury from escaping between the disc and the 
in hr. Mercury and brass slowly amalgamate Ii-.il 
a long time elapses before this been men strums, 
Ji must not be forgotten, however* that .soft wider 
is dissolved hy mercury in a few hours, and must 
on no account come In contact with it. It is im- 
P^iUe to prevent the formation of a thin much 
whiiJi abrupt immediately renders the insulating 
liquid turbid, but this does not impair the act inn 
of the break. It h well to have gome means of 
adjusting the height of the cup in which the spark 
pa. c i. This may cither be done lay a screw 
,irrm'Mt, or, more simply, by setting the mpi 
stiffly in tb !i rings which hold them, or, butter, b\ 



MEC 11A N tr A1. 11RK A KS 
. . . W., : r. ..... t l lf 

' U P ami lh< - t hr> mtn whidl in. 

Wire dip. limy ,jf UMLFW v „f Jtkv.. niI 
K-irk plays jn ^ 
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XVI 


Hand )if;i:AK> 


I 


I is often desirable fn h , 

jimphy by the ITert^an wave* -i u |tnu] 

u,le onI >- swd for this punmc u, p^l.n 

rupture of the primary' circuit nut I'm 1L w , ■ 
by subsequent makes and break* | n other w Hl ls 
« want a signalling key suitable to a coil This 
is well effected by the hand break. A welbkno^ 
form n\ this which was made by Mr. Apps f, )r ] li>: 
lar^e coil* and which was regularly used at lIhj 
P olytechnic when the largo coil whs exhibited then-, 
consist of a barge vase of stoppered bottle con - 
tabling mercury with alcohol over it, into which, 
when the stopper was removed, a vertical plunger 
tipped with platinum could be pressed down by the 
hand, and which on removal of the hand was hucI- 
■Judy rbreud up by a helical spring .surrounding ii. 
The Imtrumfcnt will be seen figured on page 45 of 
vol, ii. iff Gordon s ■' Electricity and Magneiism.' 
and doubtless in other electrical work* This, uf 




would he \i the vertical plunger were used. It is 
also exceedingly simple to make. In i i ■ ;i r A V 
fs die Wdmird with slmii*! br.iss strips as in lI 
previously drst riWd break* U l> a mcicurj 
nuidv of a short [j ieee of biiiyide Lubin- tsm>rsl at 
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1 J 4 


I VR^F f\h!VTJn\ rrgl.s 


thr or a oiis^tip at inched m t ^. ... 

P^ r c - A kver. FC, turns nn ' - 

bctwwri tivm .standards as shown, and j> s ,1',,' " 
end £s pulled down by a hdicnl spring | h. 
kvvr has A slotted hole in h enabling [ t \ it u ‘* 
d**wn tit post C. in which twi t stout piastre -Irlv!^ 
horizontally, the lower one 1) being fixed. ' 

upper one E Ijcttig only hand-tight mu] 
capable l4 being puffed out when required, t""u 
well not to trust to the trunnions and standards r 
conduct [he current, us the contacts would no* \l'. 
satlsfaetorj% so the brass strips under the base ,- L1 v 
respectively connected by stout soldered cmtfieeLinjis 
with the two flexible leads, j K, L M, which a^a; n 
are Soldered tn two other strips uf bmss. only^nt 
of which, K O. is seen in the figure, attached *-.tu¬ 
rn each side of the lever, and these strips in turn 
■are fastened by solder or damping-screws tu the 
twrj curved wires G R. I 3 S, which should hr* nY f 
silver, or at least have short pieces of silver wire 
fastened their Ofids by silver solder. ~ When iln- 
hn;.ik ix not in use. the lever stands up with the 
t urved wires clear of the mercury cup, and leaving 
r^iofii for a stopper td stand in its neck, lint win n 
it Is required to use the break, St is danijw-il v* the 
toil, 3iid, the pin E having been for a mumeni 
reiMovH, and the .topper taken out nf the enp, die 
levari-, press'd down -Kid the pin R replaced* In 
fllil position the t urved wires stand it! the oil hut 
dear >d the riunury To make uinUul, the end "I 



HASH ttRKAKS 

thr lever (which mill lliiivi" nil ia-nry fill f« r,1 • ,;, -j 
w pressed down until the ]t-v«r re-vs-, . ,n dm fi*,V! 
pin h, and tn break ■ •muel the finger k rlruwn nff, 
when ilw lever llies up, puUhig the curved wires am 
nf the mercury. u> motion being finally irrt^cd by 
the pin R. It will Lvr seen shut iinre im: m ihk 
break UO Ltd contact at all, as the r urrcnl m-v*r 
has to psiss fforn it journal m it 1 waring anr’i if the 
curved wires make g*wd enmiilcl with she nu-s\ .rv 
the reSkslnnet; «>F the apparatus K m 1 iiiiksim;d 
Ik-lure lusivillg the subject of husld break-. * 11- 
remark may he made. It has Stet-n sugge-ntd thru 
if it is desired in us* a bund break in a coll wheti¬ 
the spring break is not removal^ . die latter should 
be cut out by screwing up the contact strew. Now 
it is quite clear, that by screwing up the contact 
screw of the vibrating break the primary circuit is 
completed, and may be broken in any **lW place l 
but unly Hu: smallest effect can lie produced wish 
the coll in this cundhkm, for by dosing the \ orating 
break the condenser is short circuited and rendered 
useless. Hie only way to use a hand break wish a 
coil of ordinary con strut-tin a is uni to close the 
spring break, lull to “pm it, ami attach lead-* io 
till? two pillars of is. or to sum* fillings in melalbc 
11 UHH fc i'Snui 1 here will si respectively 


(C) Jeff Behary 2019 


74 























XV'II 


KLECTJKJLVTIC JlkMKS 


V 1 ' • lCC,>wn ' br^iks to be used with m iqd 
J, \ non (toil would be complete without »d,’. 
mention of the Electrolytic Interrupter rec^i'ib 
tletistxl by Dr. A. Wcbndt. Its *»]„„ cte ^ r|il , 
upon ihe discovery, said to have been made l'„, 
Spottisw -Hide, that if a sufficently powerful dectrii; 
current is jiassed through a ceil con raining ;i 
electrolyte, the twn electrodes being of very unequal 
area, the current is no longer continuous, i ml 
intermittent. 

The application of this discovery to coils ^ 
yet (June. iS 99) t r Mj recent for one to fed certain 
that the hr^t arrangement has been devised, but the 
f j i h mi n,K con s r ruct ion wfi Ians iver, T he o >r it It ■ n s r 
is di connected from the coif, and the break re- 
nuivr-d or screwed up (the condenser bc.rn*r now 
unnecessary) in such a Way that the two ernls uf tin 
primar) coil ran have wires connected with them, 
Leads are takrn from them to the two pi tie* <ii ;i 

nn 


Kt.Kf -rHOI.VTH- ItHI-LAKs 




Powerful iMticry *r„ thi-ciutf! ™ r r*Ui 

wve. the stretii mains, if that of i i|Tr4 ’ u 

[k avitftabLe. £11 unc ■ .f the tank an decirqtyt^ u 
is inserted crmstaEng of 11 jar Lir willl 

dilute sulphuric ncid (rather ft, f ^ KrtS mn 

dwtiviiy). one clccurnde l*ing a piece n f 
lead of any convenient klec, say six or eight 
sqtutrc inchw in urea, and the other being om- 



Fi& “Ou^ttii i>f hr, WiifvnolliS UlccrnttyT-- boil A. jiimirj > ' 
cnil; EU tpaLlcry; C, of ilHilU; Mllphqiiic Kid,. in ■’hicfi i*i 

liiiiiicEMil L, Efiiili'iv r.ilh ^k’. aimJ !\ |£uirmni win sra *J<r. 

or more .short platinum wires, l'h<; wires, may 
be about No. tS S.W,tV. p and they may pr--i-.vi 
half an inch, mere or less, into the liquid, IV 
platinum wire or wires nuwt br mm ]' 1 t-V iUukIv 
(see Fig, 3 a). 

Things being so arranged, the current at (.nice 
becomes imer mil lent. the piii.-il I* iig. sny 'T 1 ^ 
and the mterrupium very complete l he number 
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I.MU 'l INiuvi has rolls 


of interruptions P«- second remain* l L , r , 

^'Iih a gu-eri arrangement or u, c an .J. L,f " 
varies with the vantage of the ctWHuJJ*. * ''" 
the phamum wire-anode and the length Uj ' '. W "t 

t w inm **** »■ 4 wt: 

f” Ut 1 000 J'«“ !«*** P«r second. I* . .. 

I* Stipp«fcJ that the effect |M’Oi.lnciM.l in . 
secondary circuit would be insignificant, ,>„ account 


"i the small time allowed for the 


•wiKnetisjui.. 


ihecuiv, but t?x.f*rmneni sh&* nn the n- Miinry thru 
ihe efltcl is briMf.Lii Lj Ridfogri.plis are ta^n'^Jh 
it shon oNpuHwrc and, according tn IJ'Arsonvid, 
[lie X rays - have a penetrating power far bny. unl 
the usual” An nJiemnting current may be used, 
but. nevertheless, the current in the primary E s 
apparently unidirmiumd For the proven. j. n nf 
oione the Wehnefi interrupter seems very suit¬ 
able, giving quantities of the gas 11 incomparably 
greater than the ordinary spring imermpicr" 
f O Arrival)* 

One way of arranging the anisic is to seal ;i 
short length of platinum wire hy means of enamel 
into the end of a glass tube si few indies Jung, mu I 
to fi* tlte lube in a dip-stand with the sealed end 
downwards and the projecting pari nf I he wire 
flipping into die acid : then grind c!ntiUi:i ran lie 
scored by filling the glass lube wiih im-rntry 
■i;nd dipping die cup per lead into it, Or ilw 
platinum wire may Etf; passed lightly ill rough a 
piece of ebonite Used as a cork,, which arnnige- 


I I I ■ in* JLVTtC IlKl-.AKS 


%19 


,,,, die advitW .hat It ««™» liv ing* 
3*^*1 which projece into the Uq»«l « 

[lril wtji,ck to the use of thU break 

Tb ' 

j s pc - l b * sc ,; ni ., M present not to have beet. 
lld ui:i m> ’ f|Ui - nW j > , s> i,y increasing ibe number 

d f TtL.Ui p»enw a.id warming the soW™ 

" P -:„ V lottery [Kiwur can be reduced, but ortli- 

g^r (:S ,ureor about 30 volts at le»t ^ *" 
t iJU- corres^ndiug to about 15 

f dK..r rr cells <d Grove. 

The effect may Itc mwKfUd as lo frequency, an* 
often improved, by including mote induemnee m 
ihe circuit than the coil lunsishwc U a thick cud 
of mom wire wound on a hollow l*ibbin be cor 
nMlec t in series with the induct** cod and break, 
audu loose iron core be inerted 10 a greater ot Iv^s 
distance inside ti, every change "i pusAuw <A the 
cnre modifies the frequency and changes the pitch 
[>f lJlc ntlte produced by the interrupters, h»rmmg a 
kind of electrical slide-trombone. 

Mr, I?. \V. Caldwell has published in the 
EfJriwt Review Ne« York the tlKovery that 
litis break may be mmlilVd in an interesting wav 
Instead of making one cU-cirodi- much '.tnaiU 1 than 
ihc other, ho makes Imth <U mmlcr.iU' >ir.‘ and both 
nf lead, lull divides the civetv.dytic Kith by a't m 

-1 lining partition having one or mone smell hop 111 
it. Ik- points 1 ■ l 11 that ■> simple wav to effect this fe 
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M" I-^RCrK INIlUCTf&N tQILS 

» * f ^ J J h j.le m nr near the „ r 

»“>*• ■» "ff’Ch is M^n^ded, by ,1 *tre i ’• '' 
tbrntj^h » cirt .me cfc.ir.•<!«•, The mbt ; ^ 

* llow<fd 1,1 ^ iL in which fc r Ci l Mi!' 



OEKrrd^rtrrKhf. Beaker and .tube sire to Ik: inf] ■ .f 
^ ^ f ! l,jr ^ He has tried various dccErofytcsf, ri in I 
pH-far* cil|uc«- sulphuric add 

Mr Swim on h r i\ arranged a cor mm rent nucKlifir-i ■ 
tmioji df the CpJdwdf break by which the- resistance 


EUXTROI rVTK : BRE AKfi 

<h f die primary circuit ami the speed of the inter¬ 
ruption may be exactly rcgul'MEiL It U ithawn: h 
y_ und cOnsisin of an outer cylindrical vessel 

. uf^loss hi which is iiiuii- fv.l -.n- livuirn «■!■■ ir-,.].- 
tuL ii]C£ied with a terminal brought rmt through an 
( ,Lk jI rite covcfr l H Vi 1111 this I.: Ljr H ike m jvgr I m tigs sdHf- 
Uti inner vessel like a large ust-mbt*, but of thicker 
gjjjga. cQUtahihlg lilt: other Iwk-.n i li;cLfode. O.m* 
numi^iioti is established lsotwcuii the iwu Vk-stch, 
hy a Hale fus^d in the bottom of the- inner one, 
jSus hole Is about ± of an inch in di.imeitr. Su far 
the apparatus resembles GMwrfi’s.. but the new 
feature is a vertical glass rml drawn out at the 
bottoiii to a lotig conical jiekiL like a cedar pencil 
■phis rod passes ceniralfy through the ebonite cover, 
ami Els conical point passes through the hole in the 
bottom of the inner vessel. Hy turning a milled head 
which surrounds the upper purl of this glass rod -mu 
Es threaded like a mu engaging a sleeve cl .imped lo 
the gl:tss rod, the latter ls raised or lowered, causing 
its conicud end to Sill more or less the hole in the 
inner vessel, or, if desired, practically in close it 
altogether. l\y the use of this device iht strength 
of the primary current and the rapidity of the inter¬ 
ruptions can be exactly adjusted its desired. It will 
Ik noted tliat the Caldwell form, and equally Mr. 
S w Inti m P s arm ago mem h bet ng sy in metrical w i th 
respect to the two electrodes, it is immaterial in 
which direction the current flows through them. 
The little upoui seen near tlu top of the hmet 
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MJ 


LARGE INDUCTION f OILS 


vessel li 
Wiltt-T. wJ]jeh 


to provide « overflow for the addul*,, 

l,ch r.ses in H rapidly during , 1ML . J , 

spfun mirti he hi^'h cimugh to ensure ihm p.„ 
ll-ju Hkrs place by dn-ip s and nut by im ' 

sirtram, which would short-circuit the aw , m " "’j 
prevent It Fitirti Working , 1 . . 

1 Sec far fllrttn* detail*; tfdMWU, EU.-traUsh* S tit . Jt 

Ml m 7«-7<. '*■«: ffifawwl, Camfta Xt^u-. 

SW-S 1 1 - **w> ; Stfmr Jhff&ts, April, 13 ^ 5 , "I 1 - 

Cnpealk^ Gmf»t £/*&*, April ij, 1899; -Vtnui-nar 
Xtndt. j, ink rntmltF , Thf Ehifriaaa, May j. ‘ \ {" 

June i. 1899, p. tSj: Tkt EUitriml JfttAw (Esjl'io!:'"" J 

P- •‘JT. end Msjc p. X J4 ; SwEoton, /■>,,. ' V, 

&i.\, June, 189 * p. Jip, and June jr,. , .. lylJ 




xv in 

CONSTANT* OF THK COIL 

t '|' iTTrxy be interesting in conclusion, -and will 
enable the ionaicur cdhomker to jttdgL- i.f 
his work, tn collect here win :1c of th^ ^iiifttants of 
a coil made hi the way which has ttuw been fully 
described. 

Com. 

Wire g.iuR-j No% JiaW.C., Icrfith *8 in., dizuswrci 1 ; I m., 

wci^ill 7 lbs. LJ 

PmBtAfiV, 

Ckugft N-&. 14,sln^lt iilli-cov^ml H.i' eapptc. 

Firit layer. i«jj tuinv ResiNt-tEu:-^ '15 ohms lAppftlL^ 

SiyfunJ Liycr, 1 H 1 ) turns. StciiSMe, 't j ohms Upyrfpv 

Third IftfCft i-B& Mimii. RjaUtanee, ijflfcttu (*FfwiKO 

kewmciE? of Til*- Twhait, 

AIL in piUAlk'l, gc ohm- 

Uusd! :l‘i in I wo layers—out through otic and IttcL by ihc 
tw‘u g a nhrn. 

All iu -uefiosir 45 1 ohm 

Lsagfih of |Brinii»T\, itfi* feet, 

Wkiyjlii^ z lln. t]i» 

m 
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(.ruv | IBM 


'M| 


M il if EfeOKiTM runt, 

UagfK -J in.; thjeknew. f fe, s out,,^ dtsn.,;!,.,. . u 

|l. IWl. . .. .i/,, u f (bill j„ , . 

Niunl,., ut fell., {„) a, (Aj ,,, ; tuIll , „*££ 

IjTnJlfiV viriaa- about j; * 1U nic fctl 
'■ atwLii .y ntlnoljiad 

JmulnLiun, two ftfckfi«** ^tpumaal bank JJHi , t j, ,, . 
Secojktm h v. 

TrtaanBiulrtofifiiulirVafi, if tin. 

,f j>MJ at wm* So. jj, j lb... I „z, 

1 uii] number «f ttirttt, 7^ 1 ^a. 

J 0t.1l J^hAbam iy jn \Um. 

J !bul haivEonra, i^ = ja nhms, 

luuffincil, .(ktb*mhJ to two thickiicasci when i|„, P_J> ; 

t!Lin!i:rer .if sccundjiy <rriI i rl . llt 

7 ' ^ 51 " L af ttw ««*• ij,imi cl ,r 

3: in, a: LrHf rfiuJ-jZr, inErcnjktng to 4 [n . jl Lnds 

Sfark length, liniiund by pusition oftenmuh to i.jj in, 


appendix 1 

On Tun Qu>::„m Kl >' I in* .Mm, Utb |-„, u<fs W( „ 
‘.IM IJtMMAI.lv I H-lU.irl.r^" 


iV * the tp&dim off ij* be*r num^T off Uyett ref wire fat Hit 
pnnury nF an induction i:rjiL mahi* nut 10 ftwn ddWWr 
( j ,rr >:ij, Jjr a- fill -..'nls nut tn I*- j< tonally fcri'Vrai. h «„ i:niCT | 
w *rEli while l*t mills; a CTpfciinprhlT! tin thK pniji! Dut Lhf 
mam. T i i A CAm^lkflhd Ota?, a, tnuty ot h ct <nnvfal«ui may 
™ be bwUie* ihi- otw wltteh ft ft demited td wa w^ 

wLch as Ihe, rdU^e tind total fc^lstsiiw of 1he hiUbay etnplj^v.t, 
th^ mw .1 ud build ref I he eull,. the cnpadiy csf u, (oudj,ti%eT + arsd 
tlui it* tre V. Iiidl tfein creik it lo b- JiUl. WVil ,f Earn, pr^ai-ed 
aIS ibo coiDlianAELwfM of ibrac i*€SttdEticmi W\n% 

irtvinlipt^il, qiH] thlirelkm? (bt: ^qreti mirliUi w L -re Blaile wllh one 
«ily+ rii., six Im^L Gfove ociu ilk i^oikI ci.wlirinh. Th f . 
«f thev fiuy In- taktm cr> have it I, .i-d 

fuAihlimre run vefy diff-Licrii from rem: uhra. 

'Ills' t-iiil ikir.,J wa% the ont tfcforiL- rcU rn>| Vi in rhii luiull « 
ilk wbklk thrEr iLEc thr. t - UyCT* of pricftaly, ihi lx* j-ndl uf ..jr !i 

«r which arc hrau^lH ^ul in tcpumtc kuirff^-trnnr*. s,, m.ir^ 

bintiidB-sCrep-i Wf.u cunikiiiii-ij J - 1 of niefcury citpt foirotl 
Ity Cavities IM a block nf vtxxl and reihi'T *Jip* of wood wrir 
Iwtring imial|pijniLLi.vl cofijH-T nins fAit^icd l-i SVn- 
■■lijshlly yiFreJwClJrtfi f|-nm live hiwet kqrlart, and iTTan^l ihA« 
h ]iLiri nir I he fliiprrejjru.lt' ilip upon Ihc Dttefeui'jr dipt 
dir rnlliswiii^ thffe* tisinEi^L-utcnlJi co-uW l.n pr^!, •..! in . 
dHihcht 
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r.AFtGK IMHU’Tlov rruj.s 


Kit,! «n^|K'UI: All 1 UJ ,. ri u , ^ 

*** Ml ns I IK (he ecjuitodcnl m om b yr . r , I'*-. 

rtthmw'-. niid may be tin- 1 

S«.x‘ijn<] ami.g.-menl ■ Hie tfitticni enrerimr 
M,fl (eraiinaJ, pacing rlimmu^li «„ te | ll} , t:r , |,r, ‘' ■■'* 

bta^RUd then psalng lit pralM Hkhmsli gh E m ., r , p , T 0| - 

(It -IU be rcw.mt™*! th« .11 ttatapj 1 

hdiix-M Thhi in itp.wlent unAlng il„- , „,j ' " r| 

of lir.> inypr* or innh'iMe rtdtlance, .mU niuv l„ ""• 

w nra-imu«enii!iu. * H Ml " 1 'Ur 

'CUiril nrmnp.-mrrtt: Tin- ciurpw JJdJwinu jfi n m , 

Jill lh*’ Ujwie. m umj.iI in enlk This nuy | te mil**, , ,. ‘ 

am intern ml “ rih - h 

El then became nccamty EU sdeei, from eSsc nniinifK,i), a 
which .1 cdl may be put, some *hkh should \ h ly - ; 

ji-h^uUJ hrifig nut itfW.jfe if possibly whaler rJifferen^ 
imrfiE be rrp ihe lekiviouir cif Ebe cui] under ihu vatyin - " " 
ditions. It ™ dBL-JchHl ^ try font eflccu-( T > the ' 

lentil of spark producible between * jwiiii; and plan- : ,, , lhl . 
3 il'%iIs"il; t-HW.1 uf :l shiirt sprk on n platinum wire .ittnt h-jdL e-p n,! 
n^ilve duct rode; (3) llieexciiaEion of a Rffnl^n ml-, Ja -,. >Ll ,| 
on a lltL-oresccnt scr^n; mid (4) the appt-imnce in ihe -sjM-cLro- 
Mropc of the me I,iliac lines of [rail, aluminium, and inn^m-duiii. 

Jn nnjic of ihi'w uH'ii was the third Layer found to jircwtLL ,n,« 
advantage. Ay regard* Mgrli of by pra|*-T management 

of the break, she coil would give the loogte! spark which Eh ■ 
pod lion of in ascandtry Ecrminiils permit led, with cither nvn 
layers Or three. With Olio layer tin: -Sfiark was barely* an inch 
bsi. 


With ihc shots spark the luting effect on thv platinum wire 
ioraiina] w.e, dex idl'd ty greater whh ibo |J one r ' arningement than 
with either of 1h>: olh-.T-v mid of those ihc ^two - 11 *miift:niL-in 
was better (bail the three* * 

With the KbntMofl tutu:, and wuh the spectroscope, no advftnt.^.. 
could be found in .1 third by«t, and in any cdsfc: Hitch ^ the u^.- 
of tJir spcctroscopi cii ihc plkonphorosoenl scriarfl, where eye 
fjbM fv.il 1 rmii h;i\r to I* nuido, ’In- greater rapidily of *■’ 

rlr hri-iLjc *hiti (wo byi'is instead of three are tk«d, due t'i 
dimlnuhed inductance of the priin.iry, in advajiiagtjowj, aa amn^; 
y muri* ccmTrnnOLo irnpr- ision cm tbr- eye. 



ftPl'KKblX t i4J 

Hi- cunctmi.im U ilm („ r Hil. „i ttmtemmi *rf Ikr«, t f.- tr (,„„i 
| iut | »3n % „i 3 If. 1 - twurfiimnilp inil (hr llfWli.. K rlfiTls 

7": ll ™"‘ l ;,Uk n.u Ite c.n«..ltni thru 1,1 a nk| , rtlw ,^LW 
lUpifiiirdfm tWK» Uyrrh prlkly lh- ^coudatf un k linuyU ar*, 
i«» d«i.- taw by ilbP ivjwi . r.-. i a|lh .1 h> am -mSi^r Uj-,-i ai wt in 
in<llkiiiiii 4 while U «ll4: lnatm j« lurttml ■Iwr^ mr imtu lnw'fi* 

Ul drirt niACf Sri |Min1b:L, notnc iim|i1i[H*«iLm n-^ulu Item 

llw E n,v " fc " ll! V »l Wtml.riw lh, inahkli- .1 ri x hl hsiuicil hidli, Ml d 
tiiai miinf by nr a Irrfe lhunSitL mm-, thtii hriiL^iu^ buiu ^pj,! 

rif die ptlniuy llw? sun* «n 4 nf ibe mil nwl jvf.litifi* ihr 
trc. rsdiy cri rrMktn^ niiir ih.m mn- 1 Imnh- jnllnr r>. > rmwy ihr-n- 
wLmi to 1 he but. 't*his [iUIrr nuy bo, m pi|i^muir 4 riilyrr si the 
tuvak i-nd nr ih* mhr- r tmd nf thu hdbhb, 

Ihia II either Inr ,, enkuilir ' <ir my othw c^pafmenti ir h 
.1: -.ir. it rib lute the opUea ut iidug lb- (no layL'is ,tv r,nr ? ih^r. 

I he layer* d 11 mid Imih be wound, hi sb: -^me dh-n linn, Ixah 
3\ HgkiU ur both rU Iclthsiutcrt Ibttirjm, thill Ebe esids OiTfiSd 
under the kv act(} bmunht wl ai dh «mj furthe* 1 : fmiii ihi: 
hi cut atlSclLcd to it nninaU Bjmnjjced in ihc nixnr.f 1 

previniLsly recomwemktl for <■ > (see 5- ttoj. 

It ^iil bf- noted that,, in iIn csperimenlHi alirve ileiodietb as 
there: w.-fLi f[i(iprmiautcly> iyo turns in tji !. Uyr r t ihr- muliiswx 
of u^icb layer Ik- mg aljoul i^e oliEia, Llul nf the 1 ulicry 1 f« L m, 
and lIui uf Lhc hawk nt*g 1 igihk. th*-* munfljvr nf ^juaijjt-rc Stuns J 
round the core in iIlc ihtcu artun^mcrin rtnp^abfdy were, for 
steady eurtem'i, Ji.oiJi, xml Sh-. cm □ u.a tin ■■. 

foru iiave Iwcn. twice ay highly ma^neii.-cai 111 srein^cm-rLi " sln-i?? " 
ai In arran^eraerii tt fflne n With iecuinukti.is* <it Uj» rcdstaibec 
Insttiad of t irare cells, thu differetjee whiUL tuvr bum « ven himc 
acuiLed. Hence it l> cleat dial tk inu-n jr iv of Lhiet Uycn lo 
I wo miKL ly± iSue Ui ds n increfl.MiL icIfdrKfiuctuin in. the ” thii-c ' 
arrrmgeuicnr, and die ccuuc^uuikt I. - Eiy-jd coilapK’ -i.f 
magnetic Lines on LirL E j«kin^ drcyil. 
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a .minx ii 

... 

■Jaai aq L jL ^ "; a y-,».». 

l»LrniiuK« iLr ii,,. jMjrimh ' * ,Vh v ’ inriin * *" ** 

M « due ti-viihjj; hniii ry, £i ih« ulYttHnwIer r ^ . . .. i 

& jgftf*«•« Ua, .3 S KiiJHSS 

*CtWMji I lie 5 J i. 11T r n a n-j qumhicLm, jj |/ t 






h'1>r, 34.-—Uki^iriTii »rf CflrtttlBeiinrn -'T Mramhnc Tapt-' ?y k «, l 0 
(kfUMf. v. V. V, V,. WtailiiDne \ Ik Imiriy i C wii 

iloL-Kr; G, liTilviKi^jmdcT 3 K, i A fttVi frm\* ! PnktiiKV Ua S 
I, hHlhtfi-frfk i |*p\ plilJuimj nsrclj-’v I i u iht 

KiaLI rcy null j-jiJ mi renew eEttttiu mX *>wrwn > 

R H anrj K, CITC known rc*£flanci - K, t* tbs 
rtsviljirice, or bo* of eoSlk 

Tha *t*im of she fork i* in el«sricdi cwmeOwM «rftfc mt i»tk 

tif die ccirultiNKr, the fllhct wile Of whmh k^nt.-k.i wish lilt 

pglnt v |r Ii will in -iL^rfved Hut mch lime the R 
.LguinhE (1 (Ins cuiiifceiner iidisH^dl hj’ the tliiRrcivc vl jwhmtMl 
between V, emel V , tiul wirll time it -'dV*. |» ^ " 

short diciiilml and di«hai;iH< t:iiii*>|u*nlly in mufmrtlwrt 


APPENDIX II 

To \htrv TTIfc UM'ACm OF l GaWDEJVhKH 

']‘iir.K b are several ways of doing ihk. Perhaps the tn«,i , fcs „ ttl 
M wlth J iJ Ballistic (Jilvanomcitr/ 1 The mmltod L fujiy ,i- s 
rri^wel in the practical E«xt-l»cdu Ayrlon'a "IWn ii 

Lk'iilriatj> p. jj$; Henderson* ” Practical Eleelridly !L ,uL 
MJipiutim" u&L tL,, p, j^a). ft consist* in dinging n,.’ 
condenser to a definite potential, ttfubnigirtg it dunugh the 
galvanometer, noting the deflection, and fiflurwariii finding vrhui 
rokiiici: has to be inserted in place of 1 he condenser in nrdu 
that the umi? difference of potential, or a known firamion iif ii n 
may produce a steady rh 'flection ctjuaE Eo the throw fd the ncurlk 
pruvin:i>iy n^M. Full praaicaJ details of 11 1 i ■; method, with i hr 
fotmiijU for raJf:ublsoft f will be found in iho works refeirnl; 
and elseirhen^ and the nn*ihod i.-i c .ipalilu of privily vciy ai amde 
nroaltfl when camfoEy applied. 

But the following melhod F blfefiy dtisnrihed 5 n ProftJpsfjr hi. I 1 . 

Th^mpscin's “HcmctiUry in Kl. ' iii'iiy-»"l 

p. 4*5 (1895 ^diiifjnj, and probably (Jsutrffcw, is on tli-- *li».|.- 
tjum, and diipanKi with ih« h»lli«i« piwmtwwiter*» drwnmc 
niece of ap|»rsnns to work with. ... 

Tins necwmrj- apptnltu comprint* a lanintf-fork niHinuuned 
in Tibntkm by an indeporKfcnl . nrreni, «i WW* th f a *™|' 
a pUiinum aitacM to one ... viiirin. 

K»|j> njotmM in Mich ;. manner as In inifitnl*! tin.- v ' 
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l-ARGK INDUCTION COII.S 


’ ,l ‘ ir 'i '' " n frutn v, v„ while n 

V, ia V, through the nawtanoB baT4"""* 

** 1 * ¥fbnian K raptdly, the needle al the llh 

******** the Wfemte jm,n,l.. L -.. , , '* "" 

charging of Lhc condenser. and It is Da&dhlc m E „ n ‘ L 
tv^tancu R, until the needle is ttrtnfrJted l|„.„ l,N! 

meter fcey b depienenl " "" W 1 lJ 'i" 

To oh™ lilt .. suppose fur a moment that « h . ,, „ 

S 5 LtT c'r'rT^T ‘ J “* " p, r i ' <] '** K 

-1 il l A j L, t (. _ be the cuvTBiita iKhhucJi k k I 1 r 1 

spevm'dy. Then by Ohm's Ijuit ‘ ' ' K » K * * • 

v , - V, - c, K, 

' ; ' C, K, 

V,-V, = c, k. 
v t v, = c, it, 

Itul siiw R, h.i- Ik'lii so adjusted tlut the galvanttnu-ter i 
umiiiivotl, tiiz nsusE have 

V.--v, 


Now Mtjrpne K, fepthr^i njr tlw ewKlensor whose *#1*'% 
»c «r«nt to meauturo, uuthtd to ji fnrlt link inn N opfllpk tu 
|WT Vfcmifl. Then rhe fnrmitkt for a cewknwr l»toK 


K =- 


A 

v' 


where K f[«' '»«» 4 * 'M'""/. A fe 

tflfcmra of tKdenlW qf H* ton lldto, *< numi * f ofoCrul<m ’ b ’ 










i. = c, 

R , 

(tf 

} 

. 


R, 1- 


,=c.v 

■fe + k k 

<*) 


^ 1. 
K, li ’ 

i fc * 1 

(3) 



ALWND1X \l 


151 


(lahuLllft iwr w;rninj, tik: rf&jcUvc 


V p V h 


^Htcm in hrdiur.h 


c, N A 

-st; t.v. v,, 

v, - V, -- 

I'ut rrmm C n> V v, = r u 
-V,-V +! 


ttttcwx;^ by Oiviiioii B, 


t 

N K' 


1 u 

ThtfL-rciic from (3) N k = ^ w 


nr K - 


k l n rV 


If the Ccinderiscr ts nert. too small, R s may In- ;mifc cquil i > 
k.Li'i'.t we (li& wty liinplk bMtlk 

* = *'*;• 

; \* we a tv nvwVJftng thu currents in amffcr. * .mi! Lhi ft 
misu-inces in ohms* the mult r nm in iarails -i^L muH 
multiplied hy 11 milllCHl. giving us fimtly— 

Cjivu-iiy in mieKrffliwIi. ^ l- 

\ siTTk|iLi' w,iy nf Arraiigirti; the "■ *ui'h a wiv 11 ikH 

lodiNturb ilu- jesrlnd ^ the fnfk h 1 W" v 

^.kwt i-hmiiti 1 . and ,U,lach li ■ uni or cm "p|v^lr'*]«. . 
little Mitew* or rivets. Tittle pie.;.- <' •' ''' :v * 

jeetinn .iIhuN m dtgttth cl Bfl in* bef»A ^ ^ 

■ ■r tin- huh-.‘ s 

wire Itwdbtf to * couple m l»tii<Ttn<! - »■*> •» ^ 1 f “T 

.. £Lkm> .. .. •■"'",X' 

allow of its heiuJIU beiti« ftdjustol to ‘ uit ,l1 ' ' 
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6} 
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1B ha^twiardii fnr. -H 
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IF Mini, 1.12 
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tachhafii i.*S 
h ndan^ i L9-I I 1 

M w LPUtian 3 ei mini*. 

W$ 

M „ tleii£jrt for, m 

radlu^S <h| J.t 

n nimlilktl «Vp|^, I* 
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CiU^ULL'l ektlrMnit UoJl, 
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QllftridfS *4 line, la be Jidikd, >?, 

■ 14 

Coil 4 awitaatlk trl, L43. 

., what it kl* 13 
OrtlUUddon r, ijnmt, ft] 

n iflwdkficif tan, *n 

OwmIcpht : t’ctlti In. ]4 
capsaty, r-u 

„ H *l*pcndi rm mar- 

rtriP of %b£4ta* 

J1 

„ nrateuTOti. 

„ irhrtPiUj B* «»■ 
£TM«. 35 

comd** m 

Co*mrctkill« miikr l» 

Cfriitwfr 01 <**V 

-> «SO*** '••' iL ‘' v ' 

Cut s jtttwaliiifi. tT 
„ diuamik«K ' 7 

CnA i '1 ^m^UutUiA, U| 
ill 



*5J 


LAR(TE fSUUCTlnx COH.S 


flVttinchra, irVill ^ lH PF*'M ft 

awnmuil tliiti Jupcrfod Li nnchttii^d 41 11 "«V l» 





Fp:. 3J.-aj(pMf.f Ehrtiljft wSLh ™p,.,f pkiinu,.. *Srpphij«Ui« 

Efcrp -=Bi1 P f.irminj- LKl’ CMtaJai p p * in |^ 1E , ^ 

it should noted that if Ihd fork U pf I-I^h ruakfi u 1|2 
figunts stnmped ujran ii n^rcamE Lhu mmibcr u j 
vibrations per secondj and this number mm be halved to 

gWt N. 

Fig, 35 jtliowif \Uc cuntiicl-EippmUuf U[), 
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P= 3 j Bjl- and SflLiki' -ill ptiCirNHi.vl 
dftfiPCHrt tUilI iplrfc'JLTia, r ?h. ti> 

f4 Mrttnii and ^andary 
loft*, h<JM tenured, 4 S 
tUTW^' N p r ij!tr. Sl ijjv.tr Lmp-tirl- 
35 toe rf. 

ELFiTTtO'LTTTC break*. Tjft, ft H%f, 

Kiwi Nil* tacd, ioo, j’j b g, 

^ „ Kun* nude, 'jtt, 9 ! 

n l£j«n>, XG^i 
* iubtv :«p 

Ebomtoc; by ircigbE thivir 

Ilian (bin. jj 
- P-iver far ltiLI, 

rl demtbJe wbnr healed:, 25 

„ how U 1 gj 

iw.j i^*uUenw 3 il for. z$ 

K«ld» *J * 0,1 salary, IhkJarT wire 4 

doubtfuJidumucc, *4 

Vt*TUU%u, in; 

Flu* foe hubfer, fc^in >:«r?ljr. »j 

H iiti fcrr CJ k . 1 ,|J 

M „ o«innjeifi trrrrH-ni atULii- 

N& ||5 

fsitL’lJlTfej* erf primurv, 

M •cc.vmiiO', '/' 

« *, fntfhvfefttc of Oj 

Intr*r&pltti, it/ l£ft jIi 
l#a#n f m\ lijrnmcT brcufct, ^i- 

JrrfKTi, brj» madr, fc> 


^r iitHaf-Ki fir ■firrciu y hi u;ii. 


INDEX 


fan, 


*55 


E. ATHI 5 V, thrill nr.imk-r 4 J, hi J^lntli-, 

KW 

I^xip* In | In- m.TJiUljrv, Uijxv .... 

75 , 7 * 

M ii-iriM- fijf ■.vilL^thlJ -L^,r„i^ rv , I 

a?. As 

SjjLift ftmulflMrjg LilIi-t, ?4 
"’ ir n ULrtll' hJ (if (iidkii U 

-M 

Mi-rrury hrc-ifei. 1 pg-tji 

« .. L'.iiiEriPii jn ui I j 1 | J i i 

h UlIMt Will liiuch 'MlldLT^ 1 i> 

AE> iiirvtln^> Elk- -etdi.iii*, g; 

OumuilCE. r,n pnMiU.il difc'ercnc* u, 
pr<:duc;L- pjiven -pniL-knjrij^ ijtf 
CIeiIlt .4 f.iistripi.ijnci, 14 
Olllyp lii::jij[Lij*n of teeoikfciry, ^ 


P4PWM , ^libiLT: ■ <E r (r-r bhubllii^ H-cnti' 
cliry. «‘Vi 

< UUEmtf -inI iSiiL i, fij 

r fcrf ittltjdrbMT. j J 

■ JnpodjnuL i d" iLrytnjf, 33 

., jMrjfbhihft jj-*s 
n trstluj;, «r 

i fc jrj[lin, inuLibUltg WtUl, rB, J-J 
,, LtcdlrbcliL wf. 2-M 
J J i |Jeu>, Itk uUckjo-Cr vlldt nt pEiinnry, 

Hhitnium, lh/ ■I' tsrii -n^, jfi 

Pck-pk^e 4tni brv^k-l»rtd, nu^nLiSr 
t- dly (Kin oi dire, 47 
Polcnlhd diIftrente in pr-xiikc (jrtm 

-S'jrk, 

Pfimafjr tdl, 

», „ inSyjriSiij{y of wimliikK 

I.Lyi-M- Ilk ri.bllfpe mjr ShJ 

.I „ hrd muidfci- ^4 iiSjtr*, 

MM 



Ib-inwry '■ulK e 34 «iSr rrf wire |«rr. in 
w „ in ufMirAW Uyurit ig 

p, in mt-lI ujJ (4 wi|wHHl«f^ :u 

ri K rciiiEanec, 211 

(1 „ wire lur. ju 

,1 u Iv^l Ins 4 l*i *“il 1 (• iin of, 

M ICPmbMh, Ii>| 

Hc^Sl trwumlf Mufti fur ^iMet lug, N’ r 

114 

tiled yJ;ei« c Gftive'niyllv jn 
h H pnmWhy-M, i 4 ) 

,. -r-.tmdiry fc 144 
fnr [iKial.iSMLU primary. .' L ;!t 

l^ilkimlc n I i - 1 - • •■:. lldt llr.lL. 

M-il ■ - • ■* . .1 ■:. •'?. 7-1 

„ „ iiwuhhhti Wi-lh paper 

and DjUim.ru 

(k it nadilrie (of wlndlitt 

5^1 

.. ir Lah^hrii*. W avoid, f>a 

1. +h f°r. n 

Sc clift 11* m ■k.U’MidziTv, adVafiLi^i' n| 
draubk-. S| 

S^rVt i«-‘ii ■* '-4 M-'D-iniLit linn ieiftlltd. 

?i -«3 

Settfcmi nf iceoTtji-in.-, HLaiiTLlSnjt, ■ > 

W 

Nt4'llQH l « H-i iLD.icn'Uiry. ■ mEvh ift^ii-*- 
Uofii »)Tp 

^pdkni« id itiloniUry, Ll^ uh^. Sf. k-i 
S llnt, Tcpl.ltifclji I'L^I isi'.iiiL 1* r urt 
dutv EirV.ikH, E ftl 

Shriller inti'll tii 4 li-nn-U HMPWJF. 1,11 
So4ckrin]{ ILiiIlI inwr h- hti u-llJ^ St 
„ Ihlb wites. Si 


it# m> ■MViritf «.p 

^wriMifflkimiunrwtri 

1411 


rLVU,ran uT ifttandjrr wire. k i W |., 
U'inrd uediail, 

Ttfftllnalx IrwangtiiwBi . 4 : pnmm-v 
T^i 

Tirdbig iruubjH-jT,' i 4 rftfiurp, ^ 

.. WdlrrtM, «1 

Tlll,t% 4 j wire- jI HFnd* -if nvn-rifc ^yf Y 
iiinl 4 iii! :ii 1 v ■ 1 

niHi wire, Niw la .illJili In ^rrminj.l. r 

H 

* „ lKfl* 1 n*rd 4 cr.ii 

Tie-dip^ f pr t-iisp,^f(rr 
uf fhln wirw. ity 
tuhe, auiir lR^il 4 tinE, ^ 
T«T#ttg-bnt luiftbod >4 Tti?ii«rm( 
vapwilki^ l-ilhtji 

Wbifltt nf a call tmm-UttlJy. |ffl 
Wrtinfclt, 1 Ili u.;..: i_ btaX. 1 Jft, /! 

**t- 

Wlndim Llur pimurn, : 3 -M 
^ « Kcouibn.', 71^7 

Win-lint; miihin:.-?^.- •*^« 4 *r i r 1 
^ „ frm *&L :^S 4 

:+ 

Wlw S*t ^ l<> 



j. Shin, all-^hin^ L, kraNna-K ^5 
w it Id arad tin|pi«e, <K 

/.UK ditaidr. mwr 1 '- H W. 

114 


imw wnm rt*-«<■*« »'« 



(C) Jeff Behary 2019 


84 


















A CATALOGUE OF BOOKS 

AN I, ANNOUNCEMFNTs or 
mhtiiuek and COMITY 
PUBLISHERS : LONDON 
36 ESSEX STREET 
W.C. 

CONTENTS 

'lu 1 HLuiaijiii HtKi. 

Ur| ijr1 

LLL1jp.rH4.ritii a I‘ifi (tf#T Ken. 

II 111 iihTt , 

■DIDCULf ITT, r 4 

TIAVEU, Amimil Eh * TriFw. i*,*. 

MAVAi. A NE p MlLJf 4 HT, 

LITEiATVlf, 

miufonm 

*4 

TMifliusT, 

N 


K»KI r 04 kftri EHII UIAI- 
TMie iHAeniMC LLHUH^, 
■rmnuiTV miMHi ui^i, 
IOCIAL ^tH^TT4HA Tu-lliT 
€1 AILI^ai TUMIUTIjlf, . 
P&llCAWiH mi i i'h- ill 


n 

pi 


MOVI-JIHKR 0)09 




(C) Jeff Behary 2019 


85 























(C) Jeff Behary 2019 


86 






























(C) Jeff Behary 2019 


87 








(C) Jeff Behary 2019 


88 


/A 



(C) Jeff Behary 2019 


89 




LtaJ 



(C) Jeff Behary 2019 


90 







(C) Jeff Behary 2019 








~ * 

The X-RAY Technician's Creed 

"We believe that every X-Ray Technician should work under the direct supervision of, and be di¬ 
rectly responsible to, some member of the Radiological, Medical, Surgical or Dental profession, such 
member being generally recognized in his profession as being qualified to do the work attempted. 

"We are opposed to the so-called schools (whether conducted by professional men or laymen) who 
urge the attendance of any or all laymen with the promise of speedy preparation and handsome remun¬ 
eration for their services. In other words, we are opposed to the commercial school. 

We believe that the standard for all plate and film work should be established by the professional 
man doing the work of interpretation, and that it Is our duty to qualify ourselves to produce the desired 
standard. 

"We believe that no expression of our opinion regarding treatment, diagnosis, or interpretation con¬ 
cerning any patient with whom we work should ever be given to other than the professional man to 
whom we are responsible." 
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CROOKES TRUES AND STATIC MACHINES- 


Bv S. H. MONELL, M.D., 


n-EQDKILni', > V.4 


ciriKK IsSTKlXTtHI OF Tim Tim^KLVW FitlT-CJL^aL.'Vfl 1 KIIC"it (T4 J CUKKJii. 
m.R-irniO-TimuAntVnc* w(a uozsTcts tihanuKAMY; fuuw ok 
S*Vl '. .‘■t:*, AWDitKV lir ucnttfsti, tiaKCS COLNTT *r*PIMlr 


Thk Mrntoii. Rslotlr of November ^Stli reports tire 
Use -of .t-ms in detecting thoracic aneurism, and 
slates, a* evidence of the power of a Crookes tube: 
'"The shaker had put a healthy young man, wearing 
all Ilia clothes but his coat, between a tube of special 
construction and the fluoroscopic screen, and in twenty- 
seconds he could clearly see not only the ribs, hut the 
heart pulsating, and the latter was so distinct that it 
was possible to ietl the ventricles from the auricles." 
Probably no physician who has read this paragraph 
has failed to recognize the possible value oF sisdi an 
aid to diagnosis, or to wish to procure an equally effi¬ 
cient tube for himself, There yet exists, however, 
great diversity in Crookes tubes. No standard sizc% 
shape, or degree of vacuum can l>e determined unless 
a standard current also has been decided upon. Each 
means of clear tea E excitation demands a different 
adaptation lo itself of the size and shape of the tube, 
the size rind relation of the electrodes, and the degree 
of vacuum. This ba.v led to much misunderstanding, 
to many conflicting anti unfounded statements by 
different writers, mid to many disappointment* on (lie 
pin t of buyers of tubes, suited, perhaps, In other meth¬ 
ods of excitation, but ineffective in their own himtR 
In the paper on KocntgeiVs discovery' which I rend be¬ 
fore the Kings County Medical Society on April 21st 
of this year, I then said: * l A jiowerful static machine 
with Leyrk-n jars and-transformer coils will do fairly 
good work* 1 111E Far from the best” 

This opinion was shared by nil the leading workers 
in the held at that time. It was based upon the tubes 
then made, hut it is no longer true. Until June my 
own observation and experience continued to confirm 
niv belkf in the superiority of the coil apparatus I clu- 
scribcd in April. During the past four months* how - 
uver, L have made a large number of experiments Id 
determine the .actual fact* in regard to tubes and tim¬ 
ing apparatus for physician^ use, so that the physician 
who has a choice between therapeutic and non-thera¬ 
peutic electrical apparatus may employ the one that 
will serve him best and profitably. 

There i* a general confusion of ideas among makers 
as to what conslUutL-s a " high efficiency lube." borne 
are satisfied with a display of tEie bones of the hand* 
Very few makers or expert operator* really kmw the 
full capabilities of a stiperb tube, for fcv. have hui 
them developed. Common tubes of ordinary 4 vacuum 
are now plentiful. They will glow with coils giving 
from two to six inch sparks, and gratify the wayfaring 
man. who is amazed to see Ivis own bones 1 or they 
will produce negatives of even the trunk of tEie body 
in the course of time. THc.se ordinary effects arc of 
but insignificant value in diagnosis. Tubes suited to 


larger coils, giving ten to twelve inch sparks, may also 


easily be obtained. Double-focus tubes and alternat¬ 
ing currents tare also available* and are often regarded 
as exceptionally efficient. When these tubes are pur¬ 
chased by physicians who have static machines and 
have read chat they can be used to produce a-ray 
effects, the result i* almost inv.irichly dtsappointing. 

To explain why this is so, and to enable medical 
useis of Crookes tubes to employ their own apparatus 
successfully, are die object* of this paper. 

When the bulb of a tube is of a proper convexity, it 
will throw rays upon a sercitu held at many feci—ten 
or even twenty—from the tube itself. .Such a rounded 
convexity is required to make fluoroscopic examina¬ 
tions through thick bodies, i’ot if the bulb is acutely 


* 



* 




(C) Jeff Behary 2019 


1 































February 6, 1897] EH IC AI. 

oval the rays will quickly converge and the maximum 
of efficiency fade* at onie within a very few inches of 
the rube. If the internal electrodes are too far apart 
or too near together, they impair the effect- The 
space between them best suited to die large HoltiS ma¬ 
chine three inches, with a margin of one-half inch 
either way t according to the sizc of the tube. Very 
s 111 all or large tubes are unsuiled to static machines, 
as a rule, although tlie construction and vacuum may 
lx: so well adapted to this cuirenl as to make excep¬ 
tions of special tu 3 ?cs. Medium sizes have been the 
best that I have seen. 

When the external terminals of a tube are connected 
directiv to the prime conductors of a, Holtz machine, 
we have an immediate and infallible lest of the vacu¬ 
um, What the correct vacuum should be cannot Ik; 
Slated in terms of fractions of an Atmosphere, but the 
demonstration of Its degree is as absolute as imiLhe- 
matics. If it is a very low vacuum, the electrical dis¬ 
charge wit! pas* 391 a bluish stream between the elec¬ 
trode s, mid no luminosity will glow' In the tube. If u 
is a little higher vacuum, the visible blue stream will 
disappear, and in proportion a* the vacuum rises the 
green glow will increase in brightness. An the same 
time the spark stream between the prime conductors 
is also indicating the vacuum to l>e very low, or some 
degree between very low and very high. 

A current will pais through conductors in tile direc¬ 
tion of least resistance. It the vadium is low its re¬ 
sistance maybe so smalt that ii may equal only a 
small fraction of an inch of air gap. A vacuum *0 
high that a six-inch spark coil will send nothing 
through it, may demonstratt no more than a one-hall- 
Inch spark stream between static |Jolcs, A suitably 
high vacuum should force back by ils resistance at 
least one and one-half to IwO intdies of spark stream. 
The given glow' in the tube will then be exceedingly 
bright, anti x-rays can be developed (if very high effi¬ 
ciency. No lube that does not furnish this demonstra' 
non is adapted to large static machines, and if physi¬ 
cians will ascertain the facts before buying tubes they 
can avoid both disappointment and expense. 

The outer terminals of a proper static tube must be 
ten inches or more apart, and attachment to machine 
should be made w ith insulated u ire of about No. jS 
in size, as the fine wares so often employed sway l " 
readily and leak off the current when the attraction of 
opposite polarities brings them near together. 

I have kepi a written history of the behavior of 
twenty-sb£ l tubes, tested in recent mi mi c Sis, in my ofllcu, 
A tube of lower vacuum than it should possess1 for con¬ 
vective discharge excitation, will produce efficient ■- 
rwys when the oscillating static current is used with 
small Leyden jura. The maximum of steadiness and 
radiance can be found by short-circuiting the poles 
and then gradually drawing them several inches apart 
uut®lie best effect is developed- The plates of the 
machine should revoke as rapidly as is consistent 
with safety. This met hodis open to objections. It 
is noisy and the oscillations try the eyes. It sets up 
some heat in the tube, but very little as compared 
w i 1 h the street eu irrent. The convective method 1 s pref¬ 
erable, When the vacuum h just right the terminals 
may lie attached directly to the prime conductors of 
the static machine, without employing any jar*, coil, 
or other device. Revolve the plaits rapidly, and on 
drawing the poles apart the tube will instantly light 
up with the brilliant green phosphorescence so famil¬ 
iar now to all. 

IE the electrodes are in proper relation all ibe cur¬ 
rent will be focussed upon the anode, and the bulb 
will appear in twin diagonal herafspheres—one in 
eclipse and the other luminous as the sheen of a strong 
light. IE, now, the fond is examint_d through the flu- 
oroscope, ihe bones (hat were merely a black sliadow 
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with a tube of low' efficiency will be nearly as white 
and transparent as the soft parts. Ihe beautiful 
mechanism oE the wrist-joint urill appfor in clear de¬ 
tail. A gToup of metallic objects on [he back of a 
pine board will show through a book of sixteen hun¬ 
dred pages, or a heavy brass tray, such as I use for a 
foot plate with my siatk machine. When a tube doc* 
this, 1 know it is a good tube. By further arts of 
management, such as all tubes require, efficiency can 
be still further developed, and demonstrate the ribs, 
the spinal vertebrae, the movements of the huart, and 
all other effects so far attained by any opetutor with 
any means. 

The tube docs not overheat, and there is nu appar¬ 
ent tax upon ii or link it to the time it may be run at 
full (lower. It docs not break down under strain, and 
it cannot be overloaded. The convective current 
makes no noise. The glow of the tube is as steadfast 
and unwavering as union light in an unclouded sky. 

This economy in the durability of tubes is a factor 
of great importance beyond the first cost of the lube, 
for a tube that lias proven its high worth and excep¬ 
tional capacity is priceless. Money alone will not 
replace it if it is injured or broken. Moreover none of 
the alleged injurious effect* of a-rays* reported hastily 
and with moire or less sensation, arc caused by the 
static current, k seems wc&lnigh Impossible that 
alopecia and dermatitis should be attributed to x-rays 
by practical medical observers; but ns they have been 
50 attributed and no one has, to my knowledge, pointed 
out the error of this view, the simple fact may here he 
stated that these electrical or heat effects, which re¬ 
semble sunburn, result from die action of heavy cur¬ 
rents operating large cells and are not due to x-rays, 
Roentgen's classical report contained the statement, 
'-The rays have 110 calorific effects: ’ and 3 am not 
aw ;ire that any one lias yet shown Roentgen to be mis¬ 
taken* 

The advantages of safety, facility* lire of Lube, com* 
fort in operating, absence of heat effects, nod stability 
of the radiance are among those afforded the physician 
by the static machine. The questions of cost and 
availability are also [o be considered When no tube 
was made that would operate well with the static ma¬ 
chine, the coil was obligatory; but the large coil out¬ 
fit cannot be used by the physician in medical prac¬ 
tice and Is a useless luxury when not producing x-rays* 
The superior value of an office or hospital equipment, 
costing no more titan an approximately effective coil 
outfit and capable of a wide range nf therapeutic uses, 
is self-evident* Such an equipment is to be found in 
the improved Holtz machines now made. This type 
of electrical apparatus can be operated by the surgenu, 
or general practitioner, or specialist far more readily 
than can galvaiie or faradic batteries in their thera¬ 
peutic work. Instruction In its management can as 
readily be procured as instruction in the use of any 
medical or surgical apparatus. Hut its double advan¬ 
tage of v^ilue to the physician in two field* instead of 
tht! single utility possessed by the Ruhtnkorii or Tesla 
Coil would not suffice 10 displace the coil if tine latter 
was much lhe most effective in x-ray work. The time 
is nearly at hand when leading hospital* and physi¬ 
cians throughout the country will be deemed^ behind 
the age if they arc not prepared to cm piny this aid to 
diagnosis, ft I* therefore important to point out the 
satisfactory fact that electro-therapeutic and the max¬ 
imum of x-ray efficiency are obtainable with the same 
apparatus- ter wst 1 the Static machine. I am aware 
ill at nearly all the weight of authoritative utterance up 
to this dale is against this conclusion. Nevertheless* 
I have never failed to demonstrate Its accuracy since 
I have been able to procure tubes made partly after 
mv own suggestions and adapted to the static appara¬ 
tus. The whole matter lies in adapting the tube to 


(C) Jeff Behary 2019 


2 






J92 


MEDICAL RECORD, 


[February 6 , 1 S 97 


the apparatus, and not the apparatus to tlic tube. 
Whan Hii* is successfully done the demonstration of 
superior efficiency is coinpfete. 

1 ificently showed Certain effects tu an capest maker 
i.] Crookes tubes* and asked him what a coil would 
cost which, would produce equal effects II is reply 
was emphatic dial " no such coil could he bought at 
any price* uat even for a thousand dollars ,' 1 On an- 
cahtr occsision another leading maker stood in open- 
eyed astonishment l>efore a tube in niy office, which 
was excited by my eight-plate thirty-inch Holt/ ma¬ 
chine. The plates we*e run at high speed by an 
electric motor, and the screen glowed as if striving to 
burst into incandescent lights He had seen the best 
effects produced in the laboratories of distinguished 
electricians* and he was an accurate judge of progres¬ 
sive advances in this field. Hi* not duly came to my 
office predisposed in favor of coils* but had been hi- 
formed by world -renowned authorities ihm the static 
machine would break tubes and was inferior to the 
poorest coil. Without n word o[ argument on my part, 
hv gazed at the to him marvellous radiance so easily 
and instantly produced in hii own tube, which. his 
own coil would not excite at all, and made Hit follow¬ 
ing remark in a deliberately impressive manner: 1 
miff set that the best way to esc ice a Crookes lube is 
with the static machine. Sn wil will equal it/' 

It is my belief .that with a sperm] static lube I can 
demonstrate the truth of this conclusion to WC ty com¬ 
petent observer, t have never broken a single Cube 
in any of my experimental work with this apparatus, 
although I have at r.irinus 1 hues employed in tests be¬ 
tween forty and fifty lubes of different makes and con¬ 
st met ion. I have never discovered any of ihe inju¬ 
rious heat effects reported by those v-sing street 
currents of large amperage, and mv tubes operate for 
hours at about blood tempera lure. Some cxperlment- 
era early abandoned the static machine in .v-ray work 
and turned again m the coll; others have seen demon¬ 
strations of all methods by some of rite best experts in 
this country, and have relegated the static current to 
second or third place. There ate several hundred 
physicians to-day who would eagerly employ Roent^ 
gen's wonderful discovery by the aid of apparatus they 
already possess* if they were aware that it could be 
done. To a hospital the advantage nf utilizing a ther- 
npetftic machine already among the essentials of its 
equipments is manifest for few hospitals can adord 
additionnl and costly luxuries for diagnosis alone. 
Moreover, any coil, or tube which will "do less than 
s^how the heart beat* or fail to produce a good negative 
of the trunk of the body of an adult with an exposure 
c*f five minutes, does not possess the high efficiency 
1 he medical man requires. 

Hut three things are needed to place this degree of 

efficiency in die hands of all who desire: 

1. A Holtz machine of the thcmpcutic type and 
size, operated by a motor. 

a. A tTookes tube specially adapted to this form of 
high potential current, 

3. A practical knowledge of technique. 

[ am sure that this will he welcome Information to 
many physicians who hesitate at the extra expense of 
a good coil. Of the accuracy oF the statements here 
made T have had the most convincing pmof during a 
sufficient period to remove the uncertainties of ha sly 
judgment. 1 have demonstrated the facts both to phy¬ 
sicians attending my clinic and to manufacturers who 
have been previously sceptical, I am prepared to 
maintain: 1st That no method now known, however 
costly, will surpass the efficiency of the Holtz machine 
with tubes suited to it, ;d. That the Holtz machine 
and tubes adapted to its maximum discharge will 
readily and economically equal or surpass the besi x- 
nty effects producible by any or all other means of 


electrical excitation with any design of tubes that can 
now be obtained. In the interest of medical and sur¬ 
gical instilotions and practitioners desiring to utilise 
.v-rays, these facts should be made known. 

S-£j L'niun hTiacT. 
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AUTHOR S NOTE. 

This book is primarily for the use of physicians taking 
the Author's Lecture Course and Clinic in Electro 
therapy. 

It is difficult tor the listener to take notes which are 
sufficiently copious and accurate for future reference 
for which reason the fundamental part of the course b 
hereby set forth. Many of the explanations necessarily 
are omitted, but will lie recalled from the data given in 
the text. 

The author has given particular attention in his Lee 
ture Courses to methods of simplifying the work and 
making the tacts more easily understood, to this end 
various original figures, graphs, tables, etc., have hern 
devised. Because these are being daily employed h\ flu 
author, attention is called to the fact that they are pro¬ 
tected by copyright, and their use by other authors 
lecturers, without permission, will be vigorously prose¬ 
cuted. 

There are many different methods of physical treat 
merit employed and each has its adherents. T have pven 
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Ibt; technique which I prefer, ur which experience h&g 
shown to be reliable* At times other method;; arc re¬ 
ferred to but as this is apt to prove confusing, I have 
given usually a single method. 

N. M. K 

MarnluiJ] Field Annex* Chicago. 
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CHAPTER ONE. 

Introduction. Definitions and Classification. 

The War and Physiotherapy. The war accomplished 

^ le RfUlSe of Physiotherapy, through 
convincing many physicians of its value who never would 

have be011 evinced Tinder civil conditions. If has also 
afforded us statistics ot real value Covering the percent- 
a^ro of successful results obtainable in many diseases. 

The U. 3. Government also came to appreciate the 
Valin- of physical measures of treatment so that all gov¬ 
ernment hospitals now are equipped with apparatus I'm 
giving these treatments. 

The Leading Universities are rapidly establishing 
courses of instruction for the more thorough study of 
these useful methods and The American Medical Assoei 
at ion has given its official recognition. 

Scientific Electrotherapy. Progress in Medical Elec 
iririfv and in Physiotherapy lias been as great, propor¬ 
tionately, as that in commercial electricity, and the 
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pjivsieiiui who does not take heed, soon will find hints Mr 
Jo f t beliivid by his more progressive? competitors. 

The Author is endeavoring to "do his bit” in estab* 
lishiug Physiotherapy on a sound scientific foundation. 
Originally purely empirical methods were necessary, but 
iunv that the different modalities are understood and 
[heir definite action classified, we are on a different 
footing* 

Empiricism always will be required, but with the 
physiological action of the various modalities understood, 
it will be intelligent and scientific empiricism* 

The Laws Governing Electricity are as definite and 
exact as those ol mat hematics and it may be employed 
'writ assurance oi a definite result, if used as indicated 
bj the physiological action of the various forms. 

Electricity is Not a "Cure-All” nor is it a Practice 
of Medicine, but it does some things better than they 
1:3,1 be done by any other therapeutic agency. In other 
conditions it is as good, although not necessarily supe¬ 
rior to usual methods, giving an added advantage to the 
physician and in no-wise interfering with the action of 
other remedies. In still other conditions it has so far 
proved to be of little or no value. 

ft is; therefore, important that the physician shall in¬ 
form himself of its* scope, so that his patients may have 
the benefit. 
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Condemnation of a method, when the physician is 
completely .gnonmt on the .snhject, is gvossly wMt ^ 

borough investigation will convince the most skeptical. 

Author s Method, It is my endeavor to teach the ac¬ 
tion oi' the various currents, after which their choice 
and application will be apparent. When certain pa¬ 
thology presents itself, the physician will know that the 
action of a particular form of electricity will be indi¬ 
cated} to try and overcome the pathological condition 
existing. He will understand also the combining of two 
Or more modalities each to do its particular part. 

Diagnosis and Pathology are equally important r what¬ 
ever therapeutic agency is employed. It is so in Elec¬ 
trotherapy, and the better these subjects are understood, 
the better will be the results. This is not enough, how¬ 
ever. Physiotherapy also must be understood, and ap¬ 
paratus employed giving true and characteristic currents 
of sufficient volume* 

One cannot buy a machine, learn how to turn it on 
and off, and set out to practice Electrotherapy, Tin* 
absurdity of this is apparent. 

Protons and Electrons. Ions are minute particles of 
electricity* Those which carry a positive charge are 
known as protons; those having a negative charge, elec¬ 
trons. An atom is composed of one or more central or 


(C) Jeff Behary 2019 


9 




l&Kk It art's MANVAU tJE r 

13 

nuclear protons with one or more electrons revolving 
around it, somewhat as the earth travels around the sun. 

Electrons* when disembodied, travel at a high rate 
of speed, from 600 miles a second up to approximately 
that of light {186,000 miles per second). Unless they 
travel at the rate of at least GOO miles a second, they will 
adhere to the first atom they encounter, otherwise they 
have the property of passing through the atom and 
through bodies considered opaque. 

This is in line with the newest conception of matter. 
Electrons have been measured. Each of our chemical 
dements contains a definite number of protons and elec¬ 
trons. If hydrogen is taken as 1, helium represents 2, 
lithium 3, and so on. Uranium has the highest number, 
02. and therefore the greatest number of electrons. Up 
fi> 1926 only 87 chemical elements had been isolated and 
in the first edition of this book I stated that since there 
wi re five missing numbers in the scale between 1 and 92. 
five additional elements ultimately would be discovered. 
In March 1926, Hr. Hopkins of the University of Illinois 
announced the discovery ol No, 61 which has hecu uameil 
illinium. In a bubble of hydrogen gas there are billions 
of atoms and an electron is fully a thousand times smaller 
fh«u the smallest atom. 

It has been said that if this bubble of hydrogen gas 
were magnified to the size of the darth. an atom in coin- 
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parism, would bo t he «*, „f g lomus ball »„ f i „ electl . 0 „ 
the sise of a pin-head. 

All chemical elements are either positive or negative 
and it is because of this and the attraction held for one 
another of unlike kinds of electricity, that we have any 
chemical e o m bin at ions, 


Electrical Units. There are some units nf measurement 
in constant use which 1 ho physician should understand. 

The volt is the unit of pressure; that which tends to 
move electricity from place to place. 

The ohm is the unit of resistance and measures the 
obstruction offered to the passage of the current. If the 
volts just equalled the ohms, we would have no current, 
but as voltage predominates, then current results. 

The ampere is the unit of current strength or inten¬ 
sity, the rate of flow. In the minds of many, amperage 
and current arc synonymous, but it is observed that ii 
is Only one factor. 

The miHiampere is 1/1000 of an ampere and is the 
medical unit. 


The watt is the unit of power and measures the capa¬ 
bility or efficiency of electrical apparatus. 

One watt equals one volt times one ampere, it is 
thus seen that the working effectiveness of a machine 
does not depend on voltage alone, nor on ampeiugi iilmn , 
but on a product of these two factors. 
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74 ti watts is one electrical horsepower. 

Not«: When the Latin prefix milli meaning one thou* 
samL is used, it signifies to divide by one thousand. Thus 
a milliampere is one one-thousandth of an ampere • a 
millimeter one one-thousandth of a meter, etc. 

When the Greek prefix kilo also meaning one thou¬ 
sand is used, it signifies to multiply by one thousand. 
Thus, a kilowatt is one thousand watts; a kilometer, one 
thousand meters, etc. 

Need of Good Foundation, In whatever line a man 
may be interested, he can accomplish good results only 
when he possesses a thorough basic or fundamental 
knowledge of his subject. This is particularly true of 
Electrotherapy and Physiotherapy in general, 

A physician will say to me, “1 only do nose and 
throat work, can t I learn the technique for these dis¬ 
eases without bothering with all of this elementary 
stufi' ? If intelligent and scientific work is to be accom¬ 
plished it makes no difference about the specialty ; a 
thorough knowledge of the basic principles is necessary, 
tthpn a specialist acquires the knowledge of the action 
of each form ot current, he will then be able to apply it 
properly not only in those diseases that l give him spe¬ 
cial technique in, but also in any of the conditions cov- 
'red by his specialty. 
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CHAPTER TWO, 

The Galvanic Current. 

The Galvanic or Constant Current, is the only rme of 
the currents we consider which has a genuine chemical 
action. It is also the only one having definite polarity* 
Et is this polarity which gives it its chemical power. Ii 
has a positive and a negative pole, each being the direct 
opposite of the other, just as much so as day and night. 
Whatever one pole does, tlie other does exactly the oppo¬ 
site. 

As all chemical elements are cither positive or nega¬ 
tive, it will he seen that when the poles of the galvanic 
current are placed in a solution, all of the negati\r eb l 
nit*iits will he drawn toward the positive pole and all ok 
the positive elements will go to ihe negative pole, thus 
splitting up the solution and accomplishing chemical 
analysis by electricity. 

Electrolysis. If we take the term ele<|ro.chemical 
analysis and abbreviate it. to elect 1 o-analjsis and 
cut out the letters “ana,” we have electrolysis. 

This action only takes place in a liquid or semidiqm 
substance. The solution acted upon is knov n 

17 
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electrolyte. Thus wo can gat an electrolytic action „n 
tlio soft tissues of the body, but, not on bone. 

Additional Polar Effects. In «,ur classification of 
canic etu'rents, wr noted that the positive pole was acid 
in reaction. When applied to the body the acid which 
r. inns IS hydrochloric acid. Similarly, the alkali which 
forms at the negative pole is caustic soda. When certain 
metals compose the positive pole, minute particles of the 
mmal are given off-such metals „,v said to be polariz¬ 
able metals, copper, zinc, and mercury are examples. 

Metals are not affected this way at lire negative pole. 
A simple test is made by attaching two strips of copper 
to the two poles and placing one on each side of a piece 

0t , “ eat • Tton 021 a amount of current and let it 
pass for a few moments, then examine the meat. Under 

' 10 p0 ' SltlVe P ° ,e ' a F eeu copper scum will be seen as a 
11 of thc polarization. No such evidence under the 
-gattvc pole, although it also was of copper. Polarize- 
a u s p ace in the form of a nascent oxychloride of 
°' Whatever metal forms the 

Dial in" 1 " W talS " f l,,gl ' i,tomic " eight, such as gold and 
• mm., are called uon-polarizable because apparently 

- P ...on of them is given off under the action of the 

positive poftf, 

I hvt pole rs in its action; the nega* 
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tivc pole relative speaking, in not. On the contrary it 
affords u suitable alkaline culture medium lot muy ^ 
teria. A theory is held by some electzothcrapists that 
bacteria tire either positive or negative in their charge 
and are therefore carried to the pole which is the oppo- 
site of their own charge, I cannot concur in this theory. 

Polarity Tests. Wince polarily is so important, it is 
obvious we should know simple and reliable methods of 


distinguishing one pole from the other. With moist lit¬ 
mus paper we may see that the'characteristic acid reac¬ 
tion of changing blue litmus paper red. will indicate the 
positive pole; the reverse the negative. 

A simple and reliable test for the negative pole is 
made by inserting the two polos in water and turning 
on 20 or dO tni llia mperes of current. Bubbles gather at 
each pole, but as there are twice as many positive hydro¬ 
gen particles as there are of negative oxygen, and as the 
positive hydrogen goes to the negative pole, there will 
lie twice as many bubbles in evidence at that pole. 


A simple test for the positive pole is made by watch¬ 
ing the swing of the needle in the meter, it it swings to 
the right, the right hand binding post is the posxivc 
pole. If it swings to the left, the left-hand post is the 
positive pole. By this means whenever one is turning 
on the current as the meter is observed bn (losar-.*. 
also may be a check-up on polarity. 




ijj KBUR hart's manual QF 

1 make it a rule to have a reel conducting cord on 
tin? positive pole and a blue one on the negative, f 0r 
convenience in rendering it unnecessary to trace out tin- 
cords to be sure of polarity. By then cheeking with Un- 
meter, no error is likely to occur. 

Caution! When apparatus is operated on the direct 
current, if a plug is pulled out and the prongs reversed 
in re-inserting it, the polarity will be reversed. There¬ 
fore, be sure and always check your polarity by your 
meter. Check up your polarity by the test for the nega- 
tiie pole, when you lirst try your apparatus and note the 

swing of the needle which will then be definite for that 
machine. 

Phoresis depends on the electrolytic action of the cur¬ 
rent m dissociating elements and then in attempting to 
carry the element desired into the tissues by combined 

repulsion from the like pole and attraction to the oppo- 
she pole. 

The rule is to place the solution employed on or under 
the same pole as the polarity of the desired element, with 

. G as nearly as possible directly opposite. 

example, in simple goitre, an iodide of potassium 
- ution has been employed over the goitre from the nega* 

. . ^ ^ r ' T ^ ccatls *' iodine is negative* the positive pole 
*ing placed at the back of the neck. The theory being 

* 1 e which is positive, will be held at the 
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ntgaiivt' poh\ while tlie negative iodine will be repelled 
from this P<de and drawn toward the positive pole oppo- 
site, thus being introduced into the tissues. 

Recently it has been claimed that l his process does 
uot carry elements farther than into the skin and that all 
therapeutic benefit comes from absorption of the element 


at this point. 

One thing is certain and that is that although elec 
trons when disembodied travel at a high rate of speed 
elements themselves travel very slowly and thus a long 
application of the current is necessary if we expect to 
»*et any phoretie action* 

An easy way to remember which pole to place a solu¬ 
tion on for eata phoresis or anaphoresis, ls to 5je, “ 111 
mind that iu chemical nomenclature, with few excep¬ 
tions, the positive part of the combination b«l~« 
and the negative part second; thus m potassium u> 
the potash is positive, the iodide is negative. 

Take a number of chemicals and write them down 

below t 


Positive, 
Potassium 
Coca in 
Adrenalin 
Sodium 
Copper 
Zinc 


Negative 

Iodide 

Muriate 

Chloride 

Salicylate 

Sulphate 

Sulphate 
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Tons ill ii- what pari of t ho solution you wish to drivu 
into the tissues anil put it m tins pole corresponding to 
its own polarity* Thus if ad renal in or coeain are de¬ 
sired, the positive pole is selected; if iodine or salicylates, 
the negative. 

Solutions for phoresis are usually weak ones; one or 
two percent being the rule. The higher the voltage, the 
greater the rapidity and depth of penetration. 

Ionization and Definition of Cataphoresis and Anapho* 
resis. If a negative element is driven from the negative 
pole, the process is called anaphoresis and means flow¬ 
ing up*" If a positive dement flows from the positive 
to the negative pole it is-called cataphoresis and means 
■■flowing downy’ l 3 horesis is also spoken of as ioniza¬ 
tion. 

Surgical Electrolysis* When electrolysis is employed 
fhr the removal of growths, hair, etc., the process is the 
equivalent of a surgical procedure. Although electrol¬ 
ysis will lake place with either the positive or the nega¬ 
tive pole, it is advisable to link tlie thought with the use 
of the negative pole, which is always the one employed 
when the application is made to a visible portion of the 
body* 

The reason for this is that the negative pole leaves n 
very slight and very pliable scar which is essentially 
perceptible, [f the positive pole is employed, a hard. 
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firm cicatrix results and also slfuld a polarizable raet al 
be employed, 11 deposit is observed in the skin. 

Electrodes. In employing tile galvanic current, cov¬ 
ered electrodes are employed, except where definite ac¬ 
tion is desired from a metal electrode, us in electrolysis 
or metallic polarization. Otherwise if any intensity of 
current is used, pam and burns will result. 

‘Remember that an equal amount of current conies 
through each electrode. If one is smaller than the other, 
the intensity thereby is increased and it is spoken of as 
the active electrode or pole. 

A complete circuit is required for the galvanic cur 
rent, that is. direct unbroken connection from one bind¬ 
ing post to tile patient and from another point on the 
patient back to the other binding post. Any break in 
the circuit stops the current. This is because of the low 
voltage of the current. 

Covered electrodes must be soaked thoroughly in or¬ 
der that they become good conductors, A weak salt 
solution is better than plain water, the mineral bring a 
better conductor. Also, the use ot hot solutions de¬ 
sirable. 

Electrodes are held in close approximation to th' 
hare skin., Sometimes the patient lies on one ot tin 
»rod«. the weight of the body making close contact. At 
other times electrodes are bound on, pi cased firinl. 
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Fig. a—Method trf [RMirting Needle in Varimia ] 
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Hit'ir Mood supply over a larger a 


and is diagrammatically illustrated in F ig, 2 " £ 

Years ago, in order to avoid the ne^ty of the re 
peated introduction of the needle and the frequent turn 
mg Of the current on and off, I devised what I have called 
the - fan method.” for these growths. The needle is in¬ 
serted through the middle of the base, passing to the 
farther edge, If the point protrudes, if makes no real 
difference, but I stop just short of this. The current is 
turned on as before, for a minute or more, then the needle 
i« drawn back, but not out, and then inserted a little 
away from the first line, thus gradually covering Ihe base 
of the growth like the rays of a palm-leaf fan, as seen in 
Fig. 2, The current is not turned off, nor the needle 
removed until all of the work is done, thus saving much 
time and trouble, fn order not to have any undue effect 
0n the skin outside the growth where tlm shaft of the 
needle would otherwise be in contact, a littla piece of 
sheet-rubber is insei'ted between needle and skin, efteetn- 
insulating it, 

Antiseptic solution applied as before and pafirnr c.lii- 
doiif-d about rubbing off the growth in washing. 


Il 
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There ts always a little oozing at first and the forma 
lion of a crust or scab which separates in seven or eight 
days. If it is pulled off prematurely, a second erust 
forms which may result in a slight elevation being left. 

After separation the skin is reel at first but in a few 
weeks whitens out and the spot is scarcely discernible. 
Occasionally the growth docs not separate at the usual 
time. TVait until ten days have elapsed and then remove. 
It will be found thoroughly healed. 

Superfluous Hair, The principle involved in the de¬ 
struction of the hair follicle is the effect of electrolysis 
directly on the elements composing the follicle and also 
its cauterisation by the caustic soda liberated at the nega¬ 
tive pole. 

Presumably the physician is not going into extensive 
work in the removal of superfluous hair, but will employ 
this method more particularly for those eases where only 
a few hairs are to be destroyed. 

-Not in I I'l'ijijently a mole which calls for removal will 
have growing out of it, several coarse hairs, and to re¬ 
move the mole and leave the hairs would not be much of 
an improvement, Consequently- the hairs are treated 
first. 

The positive pad is placed on chest, arm, or under 
ihrudders, hk before, and the negative cord attached l» 
f he needle holder. The needle must pass down into the 
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folliflle - TW *; lie '"•»«* o» e -*«t eeMh . 2 " 

on til* B'-orase, »nd qare must | w en( , " " f inch 

will pa® much farther than necessary^ tKe needle 
slowly turned on, employing two t* i v ' “ '* 

according’to toleration of patient n ,„i ''' 1111,1 lw “Perea, 

Three will be enough for most eases. ™"* m *** ° f hair, 
for twenty to thirty seconds, then it i • ! is n " 

needle removed and gentle traction made” oTth^'t 
.ith a pair of tweesers. if tllB EeedIe ^ ^ ^ 

traduced and there was sufficient current the ha’ 

,»ull out readily, the dilating actio., of the ' ™ 

playing its part in facilitating this, The follicle conn's 
out whole and a black, cauterised spot is sec, on the end 
If the hair sticks, replace the needle and give all0ther 
twenty or thirty seconds' treatment. This surely will be 

enough current and the hair may juat as well he piiUed 
out. 


Mirny times this will reveal the fact that due to anom- 
aiies 0VPr ' rllie h the operator has no control the follicle 
not in line with the hair shaft and was not penc- 
trated nor destroyed by the current. This hair will grow 
hut it will be two or three weeks before il will 
grou long enough to be in marked evidence. 

Jf there is any question, use a magnifying glass and 
^ ,l a tiny ring or sear wherever the needle has 

riJ ^ ,,s, ‘i'ted» If a hair lias grown out of Ibis ring, if 



is ;i ivturu; otherwise it is one that never has been treated 
before. It is claimed that wlier*; a large amount of this 
work is done, even hy expert operators, that thirty per¬ 
cent of returns is the average, owing to the peculiarities 
in the growth of the hair. 

Broken Veins and Acne Rosacea. Where veins arc 
broken, leaving a small spot as we frequently see below 
the eye, this area may be destroyed by inserting the point 
of the needle and applying three to five midi amperes of 
current for about one minute. The spot will blanch under 
the action of the current. Of course, the negative pole is 
tlie active one as before. 

Similarly, hy using a fine piece of platinum wire for 
the needle, it may be inserted into small var loosed veins 
such as arc found on the nose in acne rosacea, or are 
frequently present on the cheeks, and these veins de¬ 
stroyed by negative electrolysis. The blood will be ob¬ 
served to rush out of the vein as the current is turned 
on. 
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chapter three. 

The F&radic, or Induced Current, 

Induction. If we wind a coil of wire around a bar of 
isolt iron and then pass the galvanic current through the 
(.■oil. we find, that the iron has become a magnet, and con¬ 
tinues so as long as the current Is passing, ending 
abruptly when the latter stops. This is known as the 
electro-magnet. (See Fig. 8.) 

ll now another coil of wire is passed around the first 
coil, but not touching it at any point, it is found thaL 
whenever current is produced in the first or primary 
coil, a current is also found in the second, or secondary 
coil. It is brought there by the influence of the primary 
current, and is known as an induced current, ami the 
process is induction. This is tile characteristic of the 
fa radio current. 

Furthermore, if the current in the primary coll is in¬ 
terrupted by alternately closing and opening the circuit 
f called making and breaking), it is found that the in¬ 
ti need current travels one way with the "make, and in 
the opposite direction with the “break.” 
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Thus. Hie primary current is au interrupted g8 i Tttnie 
current, possessing definite polarity, while the secondary 
or induced current, is constantly shitting hark a „d f or n, 
slid possesses no constant polarity, 

Ii doesn't stay positive long enough to do what the 
positive pole docs, nor negative long enough to have its 
effect. 


What does take place when the terminals are applied 
to a muscle, is that a contraction takes place with each 
change in the direction of the current. Thus, the faradic 
current Is a massage or exercise current. It is found that 
the contraction occurring with the “break,” is much 
stronger than that produced by the “make, 1 * and thus 
ue have an irregularity in the action of the current. In 
other words, great irritation with slight stimulation. For 
this reason the faradic current lias been superseded to a 
larpe extent, by the sinusoidal current, which is also an 
exercise current, but which is smooth and symmetrical 

The reason for the sharpness of the faradic eurreut 
is that the change in polarity occurs when the voltage 
is at the maximum. It already has been explained that a 
s udden change in voltage will produce definite sensation 
*tr even shock and also muscular contract ion. 


In the sinusoidal current the voltage rises to its maxi- 
r,J! iro and then drops back to zero at the time polar! M 
changes, thus giving no shock. 
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CHAPTER FOUR. 


The Sinusoidal Currents. 


Alternating Currents. Alternating currents are low 
and medium frequency currents where the current is con¬ 
stantly changing its direction from positive to negative, 
making a succession of positive and negative waves. 

An alternation is the complete reversal of the direc¬ 
tion of the current; that is, either a positive or a negative 
wave. 

The current starts at zero and goes to the maximum 
voltage on the positive side, reverses and hack to zero 
and then the same on the negative side. Each wave is an 
alternation and a muscular contraction occurs with each 
alternation when the current is properly applied to a 
muscle. 


Two alternations make one cycle, or the complete 
round of the current, one positive and one negatee . 
Fix it by thinking of circle. The frequency of a current 
is tlic number of cycles occurring in one second of time. 

Sinusoidal currents are so called because their wave 
follows a sine curve. They are symmetrical in character; 
that is, not only does one positive wave ha^e exait } 
same form as each and every other positive wave, and 1 lie 
same with the negative waves, but each positive wave an 


:st 
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fljHjji negative are alike so that if the wave tracing 
were inverted it would appear just the same. 

Since a muscular contraction occurs with each wave, 
if they are all the same, so will the contractions be the 
same and thus we any that the sinusoidal current is 
smooth and symmetrical. Here it differs from the faradie 
current in possessing great power of stimulation with 
comparatively slight irritation. 

Those currents are considered in two groups, an alter 
nating, and a galvanic group. 

The alternating current group are true sinusoidal cur¬ 
rents. while the galvanic group are galvanic currents 
made hv a mechanical device to assume the form and do 
the work of the true sinusoidal currents. Besides this 
we have imposed one form of wave on another, making 
a current of different characteristics than either of its 
components. 

I group the two types separately because it enables 
one to remember easily that with the alternating group 
either covered or plain metal electrodes may be used, 
while with the galvanic group only covered electrodes 
should he employed. 

Some new and apparently effective currents have been 
produced by interrupting the various currents and also 
by means of sustaining llm effect of the current at it* 
maximum point, (('ailed sustained peak,) 
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Classification. 

1. Rapid Sinusoidal, 7000 cycles per minute. (F 

Ntste the rapid rise to the maximum voltage. 
ivr« tlie whole effect of the current suddenly i 
nerve* A little will stimulate; but when continu 


■i —Ttii? lkii|iiil Sinusoidal Current, 


stimulation which is inhibition, results. Therefore, we 
say that the rapid sinusoidal inhibits or obtunds. It re¬ 
lieves pain but at the expense of fatigue. 

2. Interrupted Rapid Sinusoidal, 6 to 110 pulsations 
per minute. (Fig. 5.) 


TUv Interrupted tfapid .Sinusoidal Current 


In this form by media ideally interposing a rest period 
between each double-cycle, the effect oi fatigue is largely 
overcome, while still permitting Ihe powerful influence 
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.. " e voiugc. 

Thus we have stimulation, or stimulation without ovw 

stimulation, In other words, it is h true tonic to \\ [f . 

nerve mid is the best form of sinusoidal current we have 

for the regeneration of impaired nerve function. 

mall or whw the nerve is nor what the name of the dfc. 

y° n a^aya on the right road if you mnplov 
the interrupted rapid sinusoidal current tor *1 


'l Surging or Alternating Sinusoidal, h to 110 pulsa 

Tim is per minute, (KEg, G.) 


combining (he rapid and the slow sinusoidal type 
Waves in ono s we produce a current which is of great 
penetration and which differs from the other forms be- 

l:a,,se o{ th<: “i«*" that is apparent. This is the result 
of the struggle lor mastery between the two wave types, 
the rapid and the slow, as to which shall rule. This 
.I'-rk ' has been recognized as ideaj for the breaking up 
of adhesions and deposits, especially when first they have 
»ui softened by the powerful heat ,.r n ,,.„ 
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I* 8 ™ *“ '»»*• I""** ®f breaking a stent string, where 
instead of » steady null, one would snap it by a sodden 
jerk. The analogy is plain. 


n. galvanic group. 

1. Slow Galvanic Sinusoidal, 6 to 110 pulsations p?r 
minute. (Fig, 7.) 



I'jjg. "—The Slow Simi^oidfil. 


A galvanic current made to act tirst on the positive 
iLiid then on the negative side, by passing through the 
rotor. Observe the long, but comparatively shallow wave 
with its powerful hold on the muscle. Here is produced 
a current that is a powerful tunic to the muscles with it- 
long, steady pull. At. the same lime through muscular 
contraction, the circulation is aided, infiltrates squeezed 



Fig. g:;—The Surging Galvsinlr or rnidh'prtwnfll flnlvanie Wave. 

out, and secretions increased. This is the current of 
r-hoiee, as a tonic to muscles and secretions. 


"1. Surging' Galvanic or Fuidirectionn! Galvanic Wave, 
3 to 55 pulsations per minute. (Fig. 8*) 
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lls Ls lu> ^ siuiisoiflal current, but is ela^silied here 
lutause its wave is similar in character to that of the 
nIou sinusoidal, but it is only on one side of the line, 
consequently it possesses definite polarity- Thus polar 
or chemical effects may be combined with the property of 
tonic muscular contraction. In certain profound atrophica 
Hii^ is found more serviceable than the slow sinusoidal 


3, The Super-imposed Wave. (Fig. 9.) 

This current is a combination of a galvanic and a 
sinusoidal current, coming in opposite directions. It has 
the effect of a “push and a pull” and is felt first on one 
side and then on the other. A tonic-stimulant current 
valuable in ptosis and intestinal stasia, A favorite cur¬ 
rent for treatment of “fiat-feet.” 

ML THE NEW <H-BRENTS. 


r i|?. ta—Slow Sinusoidal, Interrupted 

The Slow Sinusoidal, Interrupted (Fi 

* lw siri| iaoidal with a mi use hntu^iM. t 
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a lunger use oi it without tiLtjguc* ti to 110 pulsa¬ 
tions per minute. 

“■ Slow Galvanic Sinusoidal, Sustained Peak (Fig. Sib), 
tn this tor in the current slays cm at its maximum getting 


Pig- 9b— Slow NMvjinio Sinimiklat. Sustained Peak, 


a more powerful influence in muscular contraction. Tiic 
currents having the sustained peak, arc destined to he 
extremely popular in treating severe cases of intestinal 
stasis. 


Fig. 9e—-Alternating Sinusoidal, Interrupted, 

The Alternating Sinusoidal, Interrupted (Fig. 9 h 
pillows of longer ami more elective use n! iliis Tfiluabb.' 
form of sine current. 


Alternating Sinusoidal, Sustained l'£>ttk 


(C) Jeff Behary 2019 


43 



mim 


ernatmgf Sinusoidal, Sustained Peak 11- 

effect of this deep and powerful massi 
maximum point of efficiency, Used in 


—Galvittiie Wave, Sustained Peak 


ti. The Galvanic Wave, Sustained Peak (Fig. 
rh*> surging galvanic wave with its action sustained 


INTERRUPTED GALVANIC 


i oi galvanic current (Fig. f%) is include* 
cr because it is used as an exercise current 


Jeff Behary 2019 




Bwmi&e of n lt3 pievpisndiculj 
n>ni with the making and bre: 
is produced the most power ft 
u-e have. I fillE it lf the last wo 
That Is why it is our "stand-Uv 


i'inc ji ud fall in. ihc (oir- 
nt; o i the current thwr 
elect ideal stimulus thai 
hi muscle stimulation 
in I lie various pmoil VSl'K 


?’ig. —Interrupted Galvan it 


In General 


It’ the sinusoidal currents are applied in 

accordance with my suggestions above, a higher percent * 

age of successful results will be obtained than if thev 

+ 

are used in a haphazard way. 

Sinusoidal currents are employed in chronic, not in 
acute conditions. (One would not exercise an actively 
inflamed part.) There are some exceptions where fine 
muscle fibers are involved. 

The dosage is always in accordance with the patient ’s 
toleration. 

The use of these currents through the heart area is 
contra-indicated ordinarily and fatal results have been 
reported. There is more danger from alternating than 
from direct or high frequency currents, owing to ihc 
powerful concentration of ions which they produce. 

The average application is from three to five minutes* 
fj 1 *'castsmitlIv nr> to ten or fifteen minutes is employed. 
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EuiuiiibcL tlmj any exercise current if continued long 

. .. will produce over-st imulatiou or iuhibi- 

Hoi] tlmmgh fatigue. This is the reason for the eom- 
paiatively short time of applying these currents, 

A slow type of current or one producing relatively 
lc^ contraction^ naturally may be used longer than one 
producing rapid contractions, but always bear in mind 
lhe danger of over-exercise which may defeat the result 
you are trying to obtain. 
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CHAPTER FIVE. 

High Frequency Currents. 

Definition. A high frequency current is an oscillating 
current of 10 T 000 or more cycles per second. 

General Considerations* High frequency currents oc 
cur in three Jorms, Gudin, Tesla and d’Arsonval, which 
diffci fiom one another physically in hut one respect* 
the proportion ot voltage and amperage. This, how- 
ever, makes a decided difference when we consider them 
from the standpoint of their physiological action. 

In any high frequency apparatus of whatsoever make, 
there are certain fundamental elements: transformers to 
raise or lower voltage; spark-gaps to introduce resistance 
and produce a definite condenser charge; condensers to 
regulate frequency; and the necessary connecting wires, 
switches, etc. No more current can be taken out of one 
of these machines than is put into it, but the relative 
proportion of voltage and amperage can he regulated 
as desired and also the frequency- 

The efficiency of any machine is represented by the 
wattage produced; that is, a product resulting from mul- 

1j plying voltage by amperage. 

4ft 
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All 

As voltage is transformed upward, amperage goes 
,3,nvn lower, and vice versa* This is an inflexible rule. 

In the three forms of high frequency, the Oudin cur- 
rem is one of very high voltage, averaging from 60,000 
to 90,000 volts, while lhe amperage is very slight, hi 
Mm Tesla current there is medium voltage (35,000 to 
45,000 volts), and also medium amperage* In the d*Ar- 
sonval current the voltage is low (10,000 to 12,000 volts), 
wliitb allows the amperage to be at the highest, possible 
point. 

An easy way to comprehend the difference in these 
currents is to think of an old-fashioned “see-saw/ 1 Fig. 
10. The board in the “see-saw” can occupy only three 
general positions. One end can be high in the air T when 
the other must be near the ground * or the conditions 
lay be reversed and the cud that was in the air brought 
down to the ground, when as a necessary result the pre¬ 
viously low end goes up in the air. Finally both ends 
may be balanced at a relatively even height above flic 
ground. 

If we place voltage on one end of the board and am¬ 
perage on the other, the three positions will exactly cor¬ 
respond to the three forms of high frequency current. 

When the voltage end is high in the air, the nmper- 

*gi! end is down low, and this is the casts in the Gudin 
current* 





i ijf. 16—Showing the VariutionH in Voltage atid Anipfirage in the 
ingh l r«|uencv I'urr^ntH l>y CompuriHOii with th# I’nsitiftna oj a 

' ft see-8fiw" h 
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When both ends are practically even, then the t±< m _ 
tlhion is similar 1 1 » the adjustment of voltage and amper¬ 
age in the Tesla current. 

When the voltage end is down low, the amperage end 
is high in the air, and this is the condition in the d’Ar- 
sonval current. 

Note that Loth unds of Hae hoard cannot be high in 
the air at the same time, neither can we have both volt- 
a S e ’ and amperage high after the Current is transformed 

When one goes up the other must come down. 

Significance of Voltage and Amperage. Voltage means 
penetration and amperage means heat. By keeping these 
points in mind it will help in selecting the form of high 
frequency current you wish to employ. 

For Instance, the sheath of the nerve is one of the 
most resistant parts of the body to the passage of elec¬ 
tricity. Although ordinarily the voltage of the Tesla cur¬ 
rent gives sufficient penetration for this purpose, in any 
ease where doubt exists, you know that the Oudin current 
uill penetrate because oi its higher voltage, but the 
volume of current will be smaller. If you care to test 
how far away a vacuum electrode will be influenced (il- 

laminated) tftG ^irrent. you will note that the great¬ 
est distance is from the Oudin, next the Tesla and finally 
the least distance is from the d’Arsonval, In other words, 
in direct proportion to the voltage. 



(C) Jeff Behary 2019 


50 







t”H VSIOTH kfcApy 


53 


On the other hand, when heat is desired it g0liB with 

ht ; H " K,U1, | t 01 amper ^ e -'1 * therefore greatest * tUe 

! A ”Tn Cm ' r ™'' thE sc “" d -J the Oudio 

least ot all. 

The first high frequency current, produced was the 
d Arson val, 1 lien the Tesla aad finally the Oudin, the 
names being those of the men who discovered the differ¬ 
ent forms. It is interesting to note that d’Arsanval in 
his experiments which led to the production of the high 
frequency current, produced the first sinusoidal current 
as what might be termed a “ by-product. 

Germicidal Action* All high frequency sparks are 
directly, positively and absolutely germicidal. This has 
been demonstrated by destroying cultures of all of the 
better known germs. Il is easy to verify this statement, 
and it indicates the reason for employing the spark in 
many conditions where this germicidal action is desired. 
Because of its greater amperage, the Tesla spark is more 
powerful in it clion than that obtained from the Oudin 
circuit* 

The Oudin Current. Because of the alight amperage 
or heat of this current the spark has been known as the 
•‘cold*’ spark, it is not as cold ns the name implies, and 
you will find no difficulty in lighting a gas jet with it, but 
in comparison with the Tesla spark il is relatively mid. 

A simple test is to take n condenser electrode and 
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( akiini't High Frequency. 
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rtttuch it to the OucUm terminal. Turn on enough cur¬ 
rent tn give u fair spark from the electrode. Now leave 
flie machine set as it is. but attach flic electrode to one 
pole of the Tesla, change the selector switch and throw- 
on the current. £ee how much hotter the resultant 
spark is. There is exactly tlie same amount of current 
coming through the electrode as before, but it has been 
transformed so that its voltage is lower which has per¬ 
mitted its amperage or heat to rise to a higher degree. 

The high voltage of the Oadin current gives it the 
advantage In treating neuritis and neuroses. 

When applied with a metal point its heat dries or 
dehydrates the tissues. This is called desiccation. Because 
of its small volume it is always a uni terminal current. 

The Tesla Current. The greater amperage or heat of 
this current causes an increased action on the part of the 
secretions and influences general elimination. This is 
particularly true of the purin bodies (urea, uric acid, 
crcatin and creatinin). and its action may be checked up 
easily by an examination of the urine before and after 
a half hour of Tesla auto-con den sat ion. 

It is indicated in the form of auto-condeusatioa 
wherever increased elimination is desired. In all toxic 
conditions it is the method of choice. Tts heat is not suffi¬ 
cient to cause organic changes. It is employed in 
tional conditions. 
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Te8ia ■“to.ooiMteu.Uou is one of o ur most IelkMe 
mvilKHls for aiding in the absorption of exudates whey 

eVCr located ' Think of for aiding j„ the absorption of 
blood-clot in apoplexy; in hemorrhages into the posterior 
chamber of the eye; in chest exudates, etc. 


Locally it exerts a greater influence on swelling than 
any of the other currents. Applied by the indirect 
method, both by means of the spark and the localization 
of heat, it will take out the swelling from a sprained 
wrist or ankle to a definite and noticeable degree during 
a ten or fifteen-minute application. It will do the same 
for a bruise or a u black-eye.” 

Directly applied it shows its great power of shrink¬ 
ing tissues as in cases of rhinitis; soft, boggy tonsils, etc. 


When used with a metal point* its heat is greater 
than the Gudin current and it burns rather than dries, 
and this is called fulguratioiu It is used either as a uni 
terminal or bi-terminal current 

The d'Arsonval Current. This is our great heat cur¬ 
rent. Having a lower voltage than either of the other 
currents, the amperage is correspondingly higher, in 
short, the highest that has ever been applied to the 
human body. This is the true diathermic current because 
hi diathermy we are after heat and this furnishes the 
greatest amount possible. 

Because of its great heat it has the efiect of sol ten 
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tiiH fibrosis and deposits; of influencing sclerotic eondi. 
lions, in short, its powerful heat is capable of accomplish 
in# organic changes which were not possible with the two 
other currents. 

At the same time, this heat will liberate toxins in the 
system faster than the current ’s eliminative powers can 
take care of, consequently in the general application 
(auto-condensation) it should tml lie used until elimina¬ 
tion is well established or it will definitely increase the 
toxicity of the patient as will be evidenced by dizziness* 
which is well known as the first and most definite symp¬ 
tom of intoxication. 


On the other hand* in arterio sclerosis this is the only 
current that will have any real influence on the sclerosis 
itself, but it should follow' Tesla auto-condensation anti 
not be the initial form employed. 

Locally applied it exerts its softening effect (for heat: 
is a great solvent), on fibrosis and on deposits, thus pie- 
paring them for the action of other currents, such as the 
surging sinusoidal. It has a liquefying action on sputum, 
pus, etc.* and dilates and distends blood-vessels. 

When localized over a small area, its heat is too much 
for the resistance of the tissues, and u cooking” takes 
place which we call coagulation. 



All ol this will he referred to 
iJiaihermy, The d’Arsonval 


again under the heading 
current is always hi- 
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,e “ • “ " 1,1 bu , ’ otc “ «»# tt« diiclm current « uni 

'-r ;; ly ’ ; A, ' s,,i,vai bi - ter ^ * : 

"T** b6tWae “ the tw ° »'d their extremes of vol.a<m 

r d “T?**' partak <* 01 the characteristics of its ne4 
I,or on either Bide and may be employed as either , ' j. 

,wmma 0r * bl ' ,ermiBal wmai For years ive have 
,,sed the terms "nipo!«r and bi-polar for the M.,|, fl ,, 
quency current: but this is, of course, incorrect a 5 thi 

current possesses no definite polarity, bnt is constant!, 
usdllatiiig back and forth 


Vaviofrequency Diathermy Outfit* 

Synopsis of Technique, AH of the methods in vogue 
511 the present lime for employing high frequency cue 
■ ’■Ms, are summarised in the accompanying \tih\u, and 


later individually discussed. 


(C) Jeff Behary 2019 


57 








(C) Jeff Behary 2019 58 







I'll VSHVI' U 1-HAI‘V 


6 1 


Uni terminal Technique with Oudin or Tesla Current. 

As the present time tin- uni terminal method with the gl»*s 
vacuum or utm-vacuum electrode is limited practically 
to its use for surface conditions, such as skin diseases, 
and to some extent in neuritis, etc. Formerly this type 
of electrode cos used also in the cavities of the body, 
hut this has fallen into disuse lately lor two reasons: 
tirsf the danger of the electrode breaking within a body 
cavity, and second because diathermic methods with 
metal electrodes not only overcome the first objection, 
but also afford so much more heat that results are more 
prompt and effective. 

In using a glass electrode over the surface ol the body 
it is passed back and forth in light contact with the 
skin, thus giving a mild spark or efUeuve readily toler¬ 
ated by the patient. If the electrode sticks on the skin, 
dust on a little talcum powder or lay on a layer of gauze 
over which the electrode slides smoothly. 


In *he case of itching surfaces the electrode is raised 
part of the time to give the sharp effect of the spaik 
which is very grateful to the patient and gives at least 
temporary relief to the itching. A definite length spark 
may be secured by laying on two or three thicknesses 
gauze, the spark passing through without difficulty. 

There is no accurate rule for dosage. The uni _ . 

* Hip* rag* or heat Is ton small to be recorded ieaMy 
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a hot-wire meter* In the early years of the high f re . 
queney current, being confronted with tiny difficulty, 1 
originated the very crude method of estimating the cur¬ 
rent from the length of spark which could be drawn 
From the electrode. 

You will observe that the spark will jump a certain 
distance from the glass, say a quarter of an inch, anti 
that with the same amount of current passing it will be 
impossible to secure a longer spark. 

This can be done only by increasing the amount of 
current coming to the electrode, Taking advantage of 
this fact 1 established the rule of gauging the strength 
of current by the length of spark that could be drawn. 

When directions say £ *l'se a sufficient amount of cur¬ 
rent to produce a quarter or half-inch spark,” it does 
not mean that the electrode is held away from the stir- 
laop so that the fulldength spark will pass. On the con¬ 
trary* unless expressly stated otherwise, the electrode is 
kf*pt in light contact with tile skin, thus affording plenty 
oi current, but not producing a spark of sufficient length 
to be painful* 

Tins method oi dosage is faulty because it docs not 
take, into consideration the thickness of the spark nor the 
amperage of the current. Thus, with the cold type spark 
of the Gudin current, a half-inch spark could be applied 
u *^ ! its full sparking length and not be very sharp 
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Wie “ s,vitet,i "f over to tlie Teal* wit], .. 

current, the greater amperage of the l S, ” Ue imhal 

tuafee the same length spa ,. k too „ h “ "’° uld ° rte " 
application. ■ n comfortable 

Despite these objections, no one seems to have .1, 
,„,d, w,, —tad, „ d „ „ d 1 

been generally adopted. 

D«ieeatio n and Figuration. When a metal point is 
substituted for the glass electrode, the current is so in 
ereased in density that the intensive action of the amper 
age or heat is produced, being the dehydrating or drying 
effect known as desiccation when the Oudin current is 
employed and the burning effect called figuration when 
(he Tesla current is used. This becomes really the surgi- 
cal use of the unipolar currents and is employed in the 
destruction of small growths of all kinds. Desiccation is 
preferable for the smaller and softer growths because it is 
comparatively painless. (-Fig. II.) It is also better for 
growths on mucous membranes. There is, however, com 
paratively slight penetration to its heat effect and so for 
a deeper eHVet and in larger growths, fulgniration is 
Preferred, 


lo using either method test the spark it will produce 
holding the point of your electrode close to a piece of 
metal. One of the knobs on your machine will answer, 
Thus you can regulate the size and intensity of your 
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spurk to a degree that seems suitable for tl 
apply interrupted sparks around the •* Mm 
growth and then to the eenter. u e surp ... , 1 the 

the entire margin so that all of ,. he “ 

away, Tlte point of the electrode may be, if pre Wd 
in direct contact with the growth or even inserted b t 
the use of a short spark is more frequent. A loeai a „ 
aesthetic may be employed if desired. The penetration 
of the process may be estimated by pressure over tlte 
treated growth with the finger. The part acted on has a 
hard feeling and a little experience will enable one to 
judge whether this seems to be thick enough to reach to 
the base of the growth. 


A growth treated by either desiccation or fulgura- 
tion will separate and come away ordinarily in seven or 
eight days, leaving a red surface, but no sear. After some 
weeks it will become white and scarcely discernible, 
W hen the part treated comes away, it' some of the growth 
remains, it Is treated again. 

I have successfully removed by figuration, growths 
fts large as two incites in diameter and nearly one inch 
thick. This calls usually for several applications. 

frome prefer to trim away the growth as soon as it 
has been treated, applying a few sparks to the base it 
there is any bleeding. I usually follow the melhod of 
tbig Nature do the enucleation. 
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1 abintd Model Diathermy Machine, Resogap Control, with view 
[ iidci I-foori nml of Switch-hoard. 
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The pain its due to the accumulation of heat in the 
tissues and if this be rapidly conducted away the pain 
wilt be lessened perceptibly. Tousey first suggested hold¬ 
ing the growth with a pair of tissue forceps and thus 
carrying off the heat and dee leasing the pain. I have 
found that holding the area between two thimbles, (one 
on thumb and one on second finger), accomplishes the 
same purpose in areas where it is hard to use the tissue 
forceps. 

Indirect Tesla Technique, On account of its great 

flexibility and adaptability, this is one of the most satis¬ 
factory methods of employing the high frequency cur¬ 
rent. 

The patient is placed on the folding auto-condensa¬ 
tion pad, either sitting or lying, as preferred, and the pad 
is connected to one terminal of the Tesla current. The 
result is the inducing of a condenser charge in the pa¬ 
tient s body. If left this way a form of auto-condensa¬ 
tion really is being given. It might be called unipolar 
auto - condensation. 

If the operator brings his lingers close to the patient, 

the charge in the latter’s body will jump across the small 

air-gap and ground itself through the operator’s body. 

The operator acts like a lightning rod to carry off the 
charge, 

thf operator s hand is applied quickly to the pa- 
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tlent s skin and held 

. grounding of the 

f,argc takes place, but is not felt because there is no 

tlit.V I'nr n tnnvlf + n tlooa 


charge Uliies jviuiu*. I Mil is not 
opportunity for a spark to pass. 


It, now, the contact with the patient be reduced lo 
ihat of one or two fingers - since all of the charge passes 
off through this Small area, the intensity will he so great 
that marked heat will he felt under the operator’s fingers. 

If this heat becomes so intense that it seems about to 
burn, make contact with additional fingers or with the 
other hand, and by thus spreading out or increasing the 
area through which the charge escapes, the intensity and 
heat are immediate]y lessened. 

Thus it may be seen that we can with the use of one 
hand as a rheostat, govern the amount and character of 
the charge escaping through the smaller area, so that we 
may draw a sharp spark or a fine spark, or have mild 
or intense heat at will. 


The charge may be drawn off through a vacuum or 
iioiI-vacuum electrode held in the operator's hand, also 
controlling the amount, if desired, by the other hand. 

In a similar manner a metal point may be held and a 
spark drawn by it for use in figuration. This is called 
indirect fulguratiom (Fig, 12). 

The advantage of the indirect Tesla method is that 
you may have, at will, a fine or a heavy spark, ini Id or 
intense local heat, all instantaneously without the neces- 
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Sii.v I>I regulating the mtpui fra. . „f tM . it 

is once adjusted; merely using I,and !ls a ,.| leoatat 
The indirect spark may be used j„ all y condition 
where the direct spark would be employed. 

The localization of heat by tills method Is particularly 
valuable where small areas are involved as in frontal 
sinusitis; acute tonsillitis or laryngitis, etc. A combina¬ 
tion of mild spark and heat localization is very efficient 
in all conditions where cellulitis is present or where there 
is extravasation of blood in a bruise; thus it is signally 
useful ill sprains and contusions. Also in skin diseases, 
neuritis, etc. 

The terminal to which the pail is attached is always 
iJlp large knob from the seeoudmy Tesla eoih 

IT the patient is connected to the single Tesla terminal 
by holding a large metal handle, the indirect method is 
also possible, but I do not consider it as effective. 

In some apparatus the unipolar Tesla k called the 
Omlin current. The true Oudin current calk for a res¬ 
onator coil, and because of its very high voltage, it must 
be placed on tin- outside of the cabinet or else its voltage 
will have to he reduced below 60,000 volts. 

Auto-condensation. lit auto-eon den sat ion the patient 
is placed on the auto-condensation pad, chair or couch 
and the latter connected to one terminal of either tlic 
Tesla or d Arsonval current. Then lho patient is cem- 
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meted directly to the other terminal. In other words, 
lhe patient's body takes the place of one metal layer in 
n condenser and thus the auto or self receives the con¬ 
denser charge. As the polarity is rapidly oscillating hack 
and forth so the charge in the patient's body is con¬ 
stantly changing from positive to negative and this es- 
tablishes the phenomenon of “cellular massage” with its 
consequent effect on nutrition and metabolism. This is 
greatly enhanced by the action of the considerable 
amount of heat which is produced in the patient’s body 
and which may be shown by the use of a clinical ther¬ 
mometer. 

For years we have been making the direct connection 
to the patient by means of a metal handle held in the 
latters hands. The meter measuring the current is placed 
usually in that part of the circuit leading to the patient. 
It is a hot-wire meter and really measures the amount of 
heat produced by the current through its effect m caus¬ 
ing expansion in a silver wire. Although most meters are 
carefully standardized, tests of different manufacturer’s 
mctei’s on the same circuit, often reveal considerable 
variation. 

When the patient is holding the metal handle it is 
necessary to place a pillow or cushion under the handle 
to avoid the possibility of a short circuit through to the 
body, through contact with u corset steel, keys, chains. 
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nr tinv metal iit iIn* ptitiiJiE, i,] i g. 1 n.) Metal thre^td^ 
in the embroidery on a woman's dress will cause annoying 
sparks as will sometimes the presence of metal hatrpi UH 

The latest technique consists in employing a l dr ^ 
(say 5x7 inch) block tin electrode directly over and in 
contact with the skin of the abdomen. 

The reasons for this are first because with the handle 
the current passing in will be felt as heat most strongh 
in the narrowest area, which will be the wrists. This is 
obviated by the block tin abdominal electrode and al the 
same time the viscera receive promptly the effect of the 
current which is where it is particularly desired. This 
method necessitates disrobing but is advised, especially 
so when d Arson val auto-condensation is used or where 
fl long treatment is given. 

In the treatment of high blood pressure ii is important 
th at this block tin electrode is placed over the liver. 

The immediate effect of auto-condensation in addition 
to increasing bodily heat is to lower blood-pressure and 
it the latter is taken before and after a treatment the 
average reduction will be found to be about ten points. 
This reduction will not be maintained and in three or 
lour hours the pressure will be partly back to ihe original 
point, and almost or quite so by the following day. 
vvilJ be discussed further under the treatment o! higa 
blood pressure. 
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^or years we have employed auto-condensation with- 
out realising that there is a distinct difference between 
Tesla auto-condensation and d’Arsonval auto condensa¬ 
tion. Fortunately, trouble lias been avoided because 
nearly all of the machines have been of the Tesla type 
and so that was the form of auto-condensation employed. 

Tesla auto-condensation lias higher voltage and lesser 
amperage or heat. The heat is of an eliminative charac¬ 
ter and increases functional activity, Tu fact it is mir 
great treatment where elimination is desired and indi¬ 
cated in all toxemias of whatever sort. Us heat is seldom 
sufficient to produce organic changes. It is particularly 
effective in increasing the elimination of the purin bodies 
(urea, uric acid, ereatin and creatinin), as referred in in 
a previous section. 

Tesla auto-condensation is indicated wherever absorp 
tkm of exudate is desired. Whatever other method is em¬ 
ployed, Tesla auto-condensation should be combined 
with it. 

The average dose of Tesla auto -condensation is 500 lo 
900 mill! am pares for twenty minutes. My suggestion is 
to employ the amount obtained by operating the machine 
at about three-quarters of its full capacity. It is not so 
much how high an amperage is used as it is how long 
the current is applied; so to increase the dose, lengthen 
ing out the period of application is preferred. 
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The same amount of current tlir<mgli the d’Arsonval 
winding will give the pniient ft greatly increased amount 
of heat. 

The heat in d Arsonval auto-condensation la go great 
that it will liberate toxins faster than its eliminative 
power can take care of. consequently the toxicity of a 
patient will be increased and will he indicated by dim¬ 
ness, as previously stated. 

Thus it will be seen that in all conditions of toxic 
nrigiu (and that pretty nearly takes them all in), where 
suto-condeusation is to be employed, we must start with 
Tesla auto-condensation, changing over later to the d'Ar- 
sonval type, when elimination is well established. 

On the other hand, the very powerful heat ot <1 Ar- 
sonval auto-condensation enables us to accomplish or¬ 
ganic changes with it, which are not possible under the 
milder heat of the Testa current. Thus, each lias its place 
and each is equally valuable, but they must be used care¬ 
fully us indicated. For instance, in high blood pressure, 
which is of toxic origin, the eliminative Tesla t.\pi 
be employed first, but if actual sclerosis is present H wi 
only serve as far as results may be obtained from elm* 
nation, and will not affect 1h- '■''h-rosis. Then comes 
time when d'Arsonval auto-condensatiou may 0 
with its powerful or diathermic type ll « t - l,ctl " 1 ' ' 
the seteroam itself if it be * l()t 
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Whether a thick, medium or thin auto-condensation 
pad is used, matters little at the present time. The origh 
ual f orm was a zinc-hot to m steamer chair upholstered 
with a thick cushion stuffed with silk waste. I originated 
the first folding and long thick separate pad, and the 
first of the very thin pads. The thick pad has a greater 
condenser capacity and works well with a high-\oltage 
current. The thin pad as now made, has plenty of ca¬ 
pacity and is much more convenient. 

The thinner the di electric or insulating material in 
the pad. the closer the two opposite charges are to one 
another, and the greater the stress, so that the same 
amount of current will give a higher meter reading than 
with a thicker di-eleetric. The original objection made 
to my thin pad with the mica di-electric was that the con¬ 
denser field was too shallow. This has been overcome 
by modern apparatus, and the field as now produced, is 
twice as much as is necessary. 

The dose in d'Arsonval anto-eondentation is from HK 1 
in 1500 milliampercs. 
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chapter six. 

Diathermy, * 

Diathermy is undoubtedly the most popular form of 
lugh frequency in use, and I do not wonder at this when 
1 see some of the astonishing things accomplished by it 
nor am I surprised that a statement of these facts proves 
a great strain on the credulity of the physician who hears 
about them for the first time* 

Diathermy means heating through, a name given it 
by Nagelschmidt, although the current employed is the 
original first form of high frequency produced by d ’Ar¬ 
son va l and the method was first known as the direct 
d Arson vah Other names, such as thermo-penetration, 
electro-penetration, etc., have been applied, but dia¬ 
thermy is the one which has survived. 

Heat is the great property of diathermy; heat that is 
produced within the tissues themselves, and which may 
he directed to reach any desired area. 

This heat is arrived at in a different way than we are 
accustomed to considering* If we apply a hot water bag 
to a patient or place him in a hot bath, the heat is con- 

si 
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ducted inio the hotly. If a ,* 

, , e ‘ cau «lle-power lamp i s 

directed on the body, we have convective heat, la dla . 
thermy the electrical units are converted into heat units 

through the resistance offered by the tissues, and we have 

conversive heat. 


Let us consider what takes place when we apply dia¬ 
thermy with two electrodes of the same si*c. Recall the 
fact that (lie Same amount of current is passing through 
each electrode, but: that the current is not flowing in one 
direction, that is, irom one electrode to the other, but is 
oscillating back and forth through the condenser and 
spark-gap, and driving in simultaneously from each elec¬ 
trode and passing toward the center. It may be likened 
to a bombardment from both electrodes. The resistance 
offered is producing some heat all along the course, but 
the greatest amount is in the center where the heat is 
being produced by the conversion of the current from 
both electrodes. We have been in the habit of illustrating 
this by drawing imaginary diagonal lines from the edges 
of the two electrodes, and in the middle where these cross 
is the point of maximum heat production and intensity. 
(Fig* 14*) 

Since the d’Arsonval current has the lowest voltage 
of all of the high frequency currents, it lias also the great- 
est amperage or heat, and is* therefore* the true and best 
current for diathermy* 
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The Tesla current is employed for the same puip 0K 
m many machines, hut by reason of higher voltage doe. 
not produce the same amount of heat. It is often mis 
labeled the d'Arsonval current, but should be called fles! 

diathermy, and then there would be no mi sun d erst and 

log. 

m 

Now the high frequency current differs from the gal¬ 
vanic and other low-tension currents, in that it passes in 
the shortest or most direct path between the electrodes 

whereas low-voltage currants follow the path of least re 
sistance. 

1 have often been able to show in coagulating meat 
U1 a potato, that what evidently takes place with equal* 
sized electrodes is that as the current is passing from 
each toward the middle area, the current from the center 
ot each electrode goes a little in advance of the rest, and 
as these two lines meet, they establish a path of least re¬ 
sistance which is the most direct central line between 
the electrodes* The tendency then is for the rest of the 
current to converge toward this beaten path, and that 
wh\ \\u frequently see an hour-glass shaped area rep- 
usenting the part through which the current has passed. 

From the central point of maximum heat intensity, 
the heal area begins to spread out toward the electrodes, 
f his is why w'e are ofttimes successful in reaching a 
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>ve not been 


lesion with our heat when nnv electrodes ha 
correctly placed* 

We are apt to lose Sight of one important fact, and 
tliol is dial I he action in the living tissues is modified 
somewhat over that whieb takes place in an inanimate 
object, such as a potato or a piece of meat. 

The living tissues have varying degrees of resistance 
and we have the blood stream which is a good heat con¬ 
ductor to carry oft' some of the heat from the point where 
it is generated. It is probable, therefore, that could we 
see exactly what takes place in the living body, we would 
see many laterally diverted points of heat intensity pro¬ 
jecting away from the maximum point. 

Bones offer the greatest resistance'to the passage of 
the current, arid so are slower to heat, but retain the hear 
longer. Fat is next in its resistance. The skin is usually 
least resistant. The heat will naturally become greater 
in less time in the soft tissues by reason of their lessened 
resistance and in a sense we might consider that the cur¬ 
rent travelled around the bone, following the easier path 
offered by the other structures. 

Going back to our original test with two even-sized 
electrodes, let us now see what will happen if we make 
one electrode one-fourth the size of the other. By draw¬ 
ing in our diagonal lines, we find that they cross one an¬ 
other one-fourth of the way in from the smaller electrode. 
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If the smaller one is one-third the area of the larger 
ihey will cross one-ihird of the distance in from the 
smaller electrode. Thus if is seen that through regula¬ 
tion of the size of lhe electrodes we may produce our area 
of maximum heat at any desired point, making seme ah 
Iowa nee for the character of the tissues. 

The foregoing statements should be modified some- 
what by using the term “approximately/’ That is we 
may localize our heat approximately where desired within 
ihe tissues, and do not overlook the effect of heat con¬ 
duction through tiie blood stream. 

If now, we make one electrode a point or a small disc, 
since this small area must handle as much current as the 
larger electrode,'the current intensity or heat becomes 
too much for the resistance of the (issues and cooking or 
coagulation takes place. When this destructive action 
occurs we call it surgical diathermy. When the heat is 
Not raised above the toleration of the lissues it is called 
medical diathermy. There is a point close to toleration 
hut short of eoagnlfilion t which might be called bacterf 
cidal diathermy. 

There are some germs that have a thermal death point 
below that of normal cells where this fact may be taken 
advantage of for the destruction of the bacteria. A 
notable example is the gonococcus which has a thermal 
death point around 104 Fahrenheit and it is therefore 
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the skin, wc take two or three minutes 
rntlJiamperes. If we start with cold rT ' 7 , Up to 800 
i. hfe .!»« .« “ *■ 

“ ■“““"O *™tf or It rty "'* S ~ 

thirty being the »ver» ge , „„d the* about mlnutM ' 

smned in slow ly coming back to rero w.. * “ ll,,Ute C<m ' 

*—*■ *■ -com,..X“sr line 

The reason for the gradual turning on of the current 

. " e “f “ 0t «* «P skin resistance or 

awaken antagonistic reflexes to resist the entry of the 

™ aUt1 i,S -version into heat. We are trying t0 
gradually slip by body defenses and slowly build' u P °,he 
eeqiiisjte amount of heat. 


The gradual turning off of the current, I am inclined 
tQ thjlik iK of srm ter theoretical than of practical im¬ 
portance and 1 often disregard it in my own practice. 

Stimulative Diathermy is just the reverse. Here we 
dcsiie to .stir things up as much as possible and to call 
f mt all available reflexes. Having decided on our dose, 
l j ]cli should average about one-half of the maximum 
limit possible, we abruptly run the amperage up to this 
amount, hold the current on from five to nine minutes 
d ml then abruptly turn it off. A still more effective way 
1 * * ,ini ' T on for three minutes, then off, and in half a 

minute repeat, giving say three of these three-mi mite 
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periods* Tlie principle in stimulating diathermy is to 
make it short, sharp and snappy* 

Ellies for Dosage of Diathermy, There are three well- 
defined rules for the computation of the dose of dia¬ 
thermy to he employed. These follow Joule's Law. The 
first rule is that the maximum dose employed shall not 
exceed 100 milliamperes per square inch of the surface 
area of the smaller electrode* Beyond this point coagula¬ 
tion will take place in most individuals, so this is the 
danger line. The dosage is always based on the size of 
the smaller electrode because here is the greatest density 
of current. In earlier years to increase our dosage we 
tried to do so by increasing the amperage and thereby 
often came to grief. Therefore, to be on the safe side we 
decided to establish a margin of safety between the dose 
we regularly employed and the maximum limit which 
might occasionally be approached and therefore we use 
ordinarily from two-thirds to three-quarters of the maxi¬ 
mum dose or say from 65 to 75 milliamperes per square 
inch of smaller electrode* For example, an electrode 3x5 
inches would have 15 square inches, therefore the maxi¬ 
mum dose would be 1,500 milliamperes and the average 
dose from 975 to 1,125 milliamperes. 

The second rule is that the intensity of the current 
varies in indirect proportion to the increased amperage. 

This needs a word of explanation. Ti we were giving, 
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for example, 2lXJ milliamperes an.i 
to 400 railliampem or tiviee tlie oviirhini' 11 ^ C " rrenl 11 P 

" hen 111 reabt >’ lt « «»• square of the increase , 

tipi led by itself and therefore font- times Zll X"S 

„ ™ »P to rn .hick tvould h, three tto„ ,h, s “ 

dose, the intensity won Id ho *♦ 

■ m» ue ntne times as great 

This gives us an additional reason for our margin of 

safety because it readily will be seen that when we get no 

.mo the higher figures the intensity increases decidedly 

for every additional hundred miUiamperea. 

The third rule and the one which gives ns the oppor- 
rumty of securing aU the heat required without subject- 
mg our patient to any serious danger, is that the heat 
varn-s in direct proportion to the length of time. More 
time, more heat 


hroin tins it would appear that whatever the dose em¬ 
ployed, it a sufficient time elapsed we would finally secure 
an adequate amount of heat. Of course if the dose was 
too small it might take hours and so we have our average 
ar| Amount that usually will produce the appropri¬ 
ate heat in about half an hour* 

Thi- principle involved in this third rule is compre¬ 
hended readily by thinking of two ten-kettles of water, 
i>htJ 'd which is over a slow wood fire and the other over 
,J \firsi*> tfufi f n either case, the tea ketlle will boil 


(C) Jeff Behary 2019 


90 




£2 


EHtHJiAHT's MANUAL OF 


hut with the slower fire it. will take considerably longer 
for the heat to raise the water to the boiling point- 

This rule also explains how a dose that for some time 
is not noticed by the patient will suddenly begin to be 
loo hot, and necessitate a reduction in amperage. 

Patient's Toleration. No matter what the dose em¬ 
ployed may be, d the patient says it is too hot, pay atten¬ 
tion to what he or she says and avoid trouble. Idiosyn¬ 
crasies to electricity exist as well as to other therapeutic 
measures and then there may be some fault in your tech¬ 
nique. 

Suggestions. As a rule, the smaller the spark-gap dis- 
lance you can employ and get your required dose, the 
smoother the current will be. 

Introducing accidentally or otherwise an additional 
spark gap in the patient ’s circuit, will give a faradic sen¬ 
sation to the current in either auto-condensation or dia 
t her my, 

A fluctuating needle on the meter indicates some 
break or poor contact point in the circuit or an imbalance 
between volt-controller and spark-gap. 

Preparation and Adjustment of Electrodes. The elec¬ 
trodes arc made principally from block tin, the 22 gau^ 1 - 
heing used more than any other size. The 26 gauge IS 
thinner and will adjust easier over uneven surfaces, Meah 
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and foil are used also and sometimes the cove 
electrodes ot ail the kantbern type. Verf ^' 

In addition any metal electrode may be „ sed fn 
special areas, such as for vaginal or rectal application^ 

The electrodes are cut from the block-tin in suitable 
sixes, the point to be kept in mind being that the sur¬ 
face to be applied to the patient must be absolutely 
smooth, as perfect approximation of the electrode is es- 
sential, Corners are rounded or bent over and rough 
edges smoothed with back of scissors or with emery 
paper* (Fig, 16,) 

An excellent method is folding back a narrow margin 
call along the edge, giving absolute smoothness and also 
firmness. A flap, or tail piece is provided for the attach¬ 
ment of the metal clip which carries a socket for the in¬ 
sertion of the conducting cord. Sometimes sockets are 
soldered on. 

If electrodes become bent and uneven they are 
smoothed out easily with a rolling-pin or a heavy round 
bottle. They are easily sterilized by boiling or by immer¬ 
sion in antiseptic solutions and when they become dark 
ar| d corroded may he freshened by boiling up ’with a lit 
lb" soda in the water* 

'When applying the flat electrodes to the body f hcy 
herald be placed opposite and facing one another as 
***% as possible and a mental calculation should be math 
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•eniuig who ro n 10 imaginary 
*s would cross to see whether 
maximum heat is desired. 
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desirable to lather both ilie skin surface and the elee 
trode, the two lathered surfaces insuring better adjust 
inent than if the skin alone is covered. There is no 
jection outside of the bother, to the use of soap lather at 
any and all times, but more recently it has been found inn 
necessary in many of our cases. Usually taking the elec¬ 
trode out of hot water with tlie few drops clinging to it 



IBB—MeUtcid of E inpvavising Diathermy Eler?tnnh^ ■ r<»in 

Block-Tin, 


and placing il on the skin will give sufficiently close con* 
tact and as the current is turned on slowly the patient 
will soon furnish in the form of perspiration, enough 
moisture to insure definite approximation. If the surface 
be a hairy one, as for instance, the chest, then the hail 
will have to be lathered thoroughly to make it a con 
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due tor, otherwise it separates the electrode f ar 
from the skin to permit sparks to pass. 


^iiotigh 


yome operators use a layer of well-saturated ,| lami)is 
skin under their elect lw l es . | pr , tfeP , ]ire( . tlr ^ 

tlie skin. 

If the skiu is oily, it should he cleansed. Oils and fat 
interfere with the passage of the ourrait. If there is a„ 
abrasion of the skin, cover it with collodion as it will offer 
less resistance than the unbroken skin. Scar tissue also 
has only about one-third the resistance of normal skin. 
If [i sh lIi p oi point irom the filccttoclc presses down 
into the skin, it produces a local anemia, and greater heat 
will accumulate. 

Various methods are employed for holding the elec¬ 
trodes in place and it often will ta.\ your ingenuity In 


secure suitable adjustment in some localities. 

Wl ten treating the chest or abdomen the patient 
usually lies on the table on the larger electrode, a cash- 
inn or pillow under it to serve to adjust it to the curves of 
the back. The anterior electrode is held in place by the 


weight of a sandbag* Sandbags should only contain about 
luilf the saiul they will hold, thus they will flatten out 
°vej' the electrode and not roll. Loose covers tor sand 
l j ags which may ho laundered arc an aid to cleanliness 
^utl sanitation. 


Ituljliitr sponges have been fount I wry con vim ifor in 
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•iding in getting good electrode contact, n 
a ro fiIso satisfactory. 0 


in 


w ater hags, 


In treating the back it is easier to have 
lie face downward on the larger electrode and h av T 
smaller one on the back held by the sandbag. 

In some places it is easier to retain electrodes by bind 
ing them on with an ordinary bandage, with elastic 
bandage, or with strips of rubber or chains of rubber 
bands. In using ordinary bandages do not bind too 
tightly. Make allowance for tire slight swelling pro- 
duced by the lieat of the current. 

I have found that strips of adhesive are at times use- 
fill in securing small electrodes in place. 

Where the indifferent electrode is to be of large size, 
the folding thin auto-condensation pad may be nsed for it. 


General Action of Diathermy, The general action of 
diathermy is that of mild, medium or powerful heat defi¬ 
nitely localized and produced within the body itself. 


There is a stimulation of the circulation, both arterial 
K, id capillary, increasing the size of the blood-vessels and 
increasing internal heat. The lymph channels are also 
dilated and there is serous effusion in the areas s ,H - 
rounding the blood-vessels. General metabolism is in 
creased, phagocytic action is stimulated, and there is s 
^ j neraJ relaxing or nnf.i -spasmodic effect ami tin 
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I -’f P»i“- Tl,e lll,,el ' l«obrtbly being due to the direct in- 

ttuencc of the heat on the nerve-terminals. 

There is the softening effect of heat upon fibrosis ami 
upon exudates, in fact the well known solvent and lique- 
tying action of heat* 

Bacteria are affected both by the stimulation of 
phagocytosis and the direct influence of powerful heat. 

Contra indications. Because of the distension of blood 
vessels produced by diathermy it should not be used 
where there Inis been a recent hemorrhage. Thus al- 
though its use immediately following an apoplexy would 
hr indicated for promoting softening and absorption, it 
would be unsafe to employ it at ibis time because of the 
danger of causing additional hemorrhage. 

Similarly In pulmonary tuberculosis when hemor¬ 
rhages are threatening or occurring it should not be used. 

It is not employed in gastric or duodenal ulcer. 

When pus is confined in a limiting wall or sac, dia¬ 
thermy is never used because of 1 lie danger of rupturing 
the sac. 

Ordinarily diathermy is not applied locally through 
the pelvic organs when a woman is menstruating, because 
it increases the flow. On the other hand, in scanty men¬ 
struation it would bo alright. 

It may be used cautiously during the first three 
months of pregnancy but not afterward. 
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Com rk&roial A C. 

Loto volfogs 
Lott*fnvut'ncy 


Hiyk voltage. 
Low p^gfT&ncy 


d'Arsonvnl coil 


Teola. reoQHafor 


Gudin resonator 

iU'iui Ij i#M-ij j[ r Jigw Fli^jh Fi'f'ij ii enty Currents An* 
Kvnh'pfl. 
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CHAPTER SEVEN. 

How the High Frequency Currents Are Producec 

^entials Jn any high frequency apparatus the 
three essent.al features are transformers, condenser < 

The transformers raise or lower the voltage of the 
current, the spark-gap regulates tile filling or buildiu» 

up of the charge in the condenser, and the condenser 
governs the frequency of the current. 

It is desirable that the physician should understand 
the evolution of the current and he able to look inside 
of his apparatus and see whether the necessary couibimi. 
tion exists to give the desired currents. 

High frequency machines operate on the alternating 
current, the ordinary 110 volt, 60 cycle current being 
the best for that purpose. When the supply is the direct 
current) it is necessary to pass it through a rotary con¬ 
verter to produce an alternating current. 

The line current passes into the transformer and this 

is so wound that ordinarily the 110 volt low Irequencj 

current is stepped up to about «h"hOOQ volts at maximum 

# 
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capacity. No change is made in the frequency, which i s 
still 1 off- I* * s t^ Cn carried through the spark-gap into 
die eoudeuser where its irequenoy is raised to from 
sO(MHX), to sometimes as high as 3,000.000. 

When the current is delivered from the condenser it 
will then be of comparatively high voltage and also high 
frequency and will have become an oscillating current. 

Fi nm this neutral point the current is then, by means of 
n selector switch, carried through the necessary trims 
formation or windings to produce the three typical car¬ 
ets, the Oudin. the Tesla and the d J Arsonval. • See dia¬ 
gram, Fig. .) 

In the Oudin the current is one ot from 60.000 to 
90,000 volts, therefore the 35,000 volt current ™*t 
stepped up again through another transformer to raise 
it to the necessary voltage. This style of transformer it 
known as a resonator, because the secondary ml » * 

the resonator type. . „, m 

For the Tesla current with its average of 3 d.00 

15.000 volts, the transformer "Im-h h ' lsUa /. lt _ 
“pan-cake” or watch-spring current, 

age very much but refmeB diathermic cuf- 

Wlien it comes to the d ’Arson va prop osition. 

rent we are confronted " tM (l ^ t0 12,000 volts 

Here the voltage should lm iL ' >cnt * n ^easary to 

and we have already 35,000 volts, ** * 
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lower tlie voltage by passing the 
of coarse wire called a solenoid, 
and increases tlie amperage. I 
of putting in a separate coil, 
utilizing the primary coil of the Tesla 
former 


a coil 
s the voltage 

fues, instead 
this is accomplished by 

or Oudin trails- 

This lowers the voltage usually to about 20,000 
volts but is not a true d'Ausonval current. 
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Ihe primary consists of a comparatively few turns of 
coai-se insulated wire wound on one shank of the soft 
iron rectangle which constitutes the core and which is 
made up of various pistes fitted together and dove-tailed 
ni the corners to make an oblong square or ' ‘ picture - 
frame” type. 

Ihe raising ol the voltage depends directly upon how 
lrninv more turns of wire there are in the secondary than 
in the primary coil. The wire in the secondary is finer 
but this has nothing to do with induction. 

Both the primary and secondary coils are insulated 
from the core and then the whole transformer is placed 
in a semi-fluid possessing extremely high insulating quali¬ 
ties and thereby obviating any undue heating and conse¬ 
quent loss of energy. So much for the initial transformer. 

When it comes to additionally transforming the cur¬ 
rent from the neutral point referred to in a previous 
section, to produce the typical currents, other forms nt 

transformers are employed. 

For the On dm current, with its extremely high volt¬ 
age, the transformer produced by Gudin and named after 
him, is what is known as a resonator {big. 19.) It con¬ 
sists of about half a dozen turns of very heavy, bare 
wire, the turns insulated from one another by a consider - 
able distance, averaging an inch. This coarse primary 
coil surrounds the lower end of the secondary or i es- 
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onator coil and is sufficiently large i„ cir eumfereu( . 

Have the intervening air space serve as ail insulator'he. 
(ween the coils. The resonator or secondary coil consists 
of many turns of fine insulated wire, and terminates in 
a knob at the top. The voltage is so high that this coil 
must be outside oil the cabinet or the current will leak 
into other windings and the upper end must also be wetb 
removed from the upper turn of the primary coil. By 
definite mathematical calculation the ratio between tie 
two coils is such that the electrical current is further 
enhanced by the two coils being in tune and operating 
on a method similar to that o! resonance in sound, hence 
die name resonator. This transformer gives enormous 



voltage but very slight amperage. The volume is only 
sufficient to he used in a unipolar manner from the knot* 
terminal at the top of the resonator* A device called a 
tuning arm, for including all or only part of the turns 
of wire in the primary, regulates the volume ot current. 

The Gudin resonator acts partly by induct ion and 
partly by conduction. 

fu the Tesla current the transformer ^ 

or four outside turns of coarse wire as a primflO ^ 
n umber of fine turns as a secondary- ^he ^ 

like h watch spring. (Fig. 19a)- ln ,h5s tr * lisi ° rmei 1 ' 

•aid of the primary connects with the secondaij. 

x * i m t i, (l Tesla secondai. 

iu most mu Himes the term mill or tih 


(C) Jeff Behary 2019 


108 




fbfk hart's manual of 







2019 














h 





111 

goes to the larg* knob or, the outside, to whict 
nu-nt is wade for the uni-tenniual Tesla clln . c|lt 
where the cord to a vucmm or non-vacuum elccti«„U !! 
attached or where the connectiita » made to the handle 

holding the needle for fulguration. I, t indirect Tesla tht- 
aut O' condensation pad is attached to this terminal. It 
gives a current of medium voltage (35,000 to 45.000 volts . 
thus having a lower voltage than the Oudiu current but 
a higher amperage, It is sometimes wrongly labeled or 
called an Gudin current. 


In Tesla auto-eon dens ation Hit- pad is attached to the 
terminal from the secondary coil and from the terminal 
of the primary. The current is carried through the meter 
and then to the electrode in contact with the patient’s 
body. Thus the entire output of the Tesla coil is em¬ 
ployed, If there are terminals that just take in the 
primary coil, then connecting to these gives Tesla dia¬ 
thermy, the primary coil acting like a solenoid to lowei 
voltage and increase amperage. It gives a good diathermic 
eurrent but of higher voltage and tower aiupciagi. tluui 
d Arsonval diathermy. 

Finally, in the d/Arsonval current, where it J * 111 Ul 
sar 7 to materially reduce the voltage* it Is propel 1> 
using a solenoid or coll of coarse wins consisting^ 
4 good many turns. (Usually about 20 to ^ e _- s 
' H bfire and the turns a reasonable distance a P ar 
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is a primary coil and being of muc]] , ' 

lurns than that in the secondary 0 f tj lic a,ld tewer 
former, it steps the voltage down to tile'll) m"*' ' r! " ,S ‘ 
volts required for the d'Awouval cllrretlt ' ... 1 - 000 

The il 'Arsonviii current is always „ 

t l.e greatest amperage or heat because it has 
voltage, and is the true diathermic current lomZ 

110W volts appear* to bo the lowest poetical vott.J 

employ. If lower, the current is apt to take on a rJndio 
character. The terminals tap the solenoid OD both ends 
to give the complete output There is usually a middle 
tappmg to include about one-third of thp solenoid 

,Jsing thi * mudl of Glenoid gives a mild current 
suitable for use with small electrodes. If the middle and 

right hand terminal is used it covers about twn-tbirds of 
fhc coil and is a medium current. 

The Spark Gap, In some portable niaehiims a lower 
vo!nigt‘ hrn been sueees^fn3ly employed. This very mi 
ixnlrnit part of flu- apparatus eon trots Mm charge in ill. 
condenser. By interposing air-resistance it builds up the 
thaige to any desired degree. It must, therefore, hr ahlr 
stnml an enormous amount of heat, and to have siitli- 

+ 

- lu,f s P a, *kiug surface to take care of tin 1 condenser dis- 
' Obviously a small surface would render inefficient 

I’ e ° m1 <*»er of considerable capacity. The spark-gap has 
called the lungs of the machine. 
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Muny forms of spark-gaps have been manufactured 
iif more or loss value- The present preference is for on< 
[hat is simple and uncomplicated, both mechanically anc 
electrically, composed of high refractory or heat-resist 


[■ ig. —-Plate Condenser 


f? metal, air-cooled and non-oxidizi 
(equate sparking surfaces. This g 
aiiitaiu a high rate of efficiency, ca, 
' ed “distantly for hours, and requir 
eaning or adjustments. 
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n ,(e.s the frequency of Hie current In the large* ma 
rhiues this runs up to about two and one-half million. 
It also explains how a small machine can never have 
the frequency of a large one because there is not room 
for a condenser of sufficient capacity, in fact in eases of 
variable frequency lowering the latter lessens capacity. 

The original form of the condenser was the Leyden 
jar (Pig. 21), which in its early form consisted of a wide- 
mouthed bottle, with a layer of lead-foil on both the in¬ 
side and the outside, these layers extending up over less 
than half of the sides of the jar. When a positive charge 
of static electricity was placed on the inner layer, a nega¬ 
tive charge immediately appeared on the outer layer, in 
dueed or held there by the attraction of the positive 
charge. The opposite charges attract one another but 
cannot get through the glass to neutralise. The glass is 
vailed a di electric. The electricity acts through but can¬ 
not get through. The charges on the foil are crowded 
or condensed on the surface, hence the name condenser, 
This relationship of two surfaces carrying opposite 
charges of electricity and separated by a di-electric, is 
flu- characteristic of a condenser, 

At the present time the flat or glass-plate condenser 
iisvd more than the Leyden jar, because by multi ply big 
Hj'- number of plates a large condenser surface or capacity 
uoiy be obtained without requiring a great deal of sp ace 
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and then the glass in the plate form is hf . a 

s( . apt to be penetrated by powerful fl " d a ° l 

Thi S form, which is known as the PraakKn e , ass r , t 
condenser, is immersed in oil and encajse(J fa a ' P la ‘ e 
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CHAPTER EIGHT. 

Light. 

General Action. We W eeen tU at 0UI Viri 
.ties operate to perform some function tint i* 

“ the bodfly eeonomy. These actions 

'T “} e Z lh6y arC *«M. meclianical „ 
thermal. Thus the galvanic current i s chclnieal t) 

sinusoidal mechanical, the high frequency principally 

Now we come to the consideration of light, both that 
of the visible spectrum, which we call the radiant or 
therapeutic light, and that beyond the visible spectrum, 

*ahed the ultra-violet 

Visible light has two functions: it is both thermal ami 
C emieal ; ultra violet is chemical only. 

e sun is our great biochemist and the pivot on 
/ ^ture^ great cycles revolve. Light, heat, radiant 
gy* hj om the various lamps utilized for treatment 
Purposes we may avail ourselves of the therapeutic value 
Q thf - attributes of both the visible and invisible waves. 
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The Visible Spectrum and the Plmmo 

tram If we p«« the beam of white ]j*J ® rap ' utio Spec- 

wv jfin] h spill up 

sp-'rttam; red. orange. yei| flw , 1llc visible 

** *.*«** £ Z^T' . 

and rlic lowest rare of vibration. Th,- ■ e&ethli 
"< Ml » h - r; "- “* «••' »> toward «,"’*”'u Sl "7” 1 

the spectrum, " fin « of 

The greatest «f heat is i„ th!! red 

illustration we indicate the degree of heat l»'t L “ tr 

f0r ” le Md - tW0 f0r *• <•««» Ud «> M lor the ven,,; 
" " eS5eDtial|jr * Wl « 111 smn. There are 

f ***** h ,hi » » f «•<* *P«ln.m. That j, why 
»ve use the red or orange light in the photographic dark- 

roots, because there are no chemical rays to injure the 

plates, 

Ihe chemical portion may be repressed bv one C 
f ° r the bIlK ‘ i"d%* «»d three tor the violet, 

| J| observe i.s n netilnd color, placed in the 
" flu ^ by tlic beat rays on one mde aad the 

^eteueal r&ya on the other, both being essentially negligi- 
,u < in the green itself, 

^ 1 171 ,M - V in bub is fju ft of Hie reasons why green is 

Lj ^ Ygri5i ^ of Nature. The other is that the 

^ ls “fible to aopamte oxygen 

horn the carbon and hydrogen alums in tin 1 male- 


m 
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cull * Of carbon dioxide and water * - 

in their cells, and by the aid of th " ***hs n 

of *• °^ en a,ld building the carbon VT* *■"“ 
bits starch, sugar, gums, lignum ami ce|],|| , "!! ' ! a '°wis 

If we indicate the heat portion 0 f th,T~ '' 
may diagrammatienlly illustrate it by ' 6 " pectrai a wc 
in the green and broadening out t n •* ' W ' Jsc resti ag 

*»- -»—« trsz.* •> 

mi* ... . -»* £ 


A,„„l,,r weds. p.«i„ e o. M „ 

indicates the increasing volume of chemical rays, n- ’ 
means beyond and if we pass to the invisible waves be 

yond the violet we have the ultra-violet which are pure 
chemical rays, 1 


Beyond the ultra-violet are found the X-ravs and the 
gamma rays of radium. 

The visible spectrum covers the field of the white 
>g t. Below the infra-red we have the high frequency 
ftctu 1 C Wll ^ C-SSa All of til is is directly in line witli the 
the ^ ave ^gths and in general the longer the waves 
^Greater penetration. This decreases as the 

S ^ 02 ^ en 011 trough the ultra-violet, Tlie X-rays 
lie far beyond the ultra-violet and here pwe- 
mT inCreases ' 11 is probable I hat they travel through 
as do streams of electrons. 



■ 
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Now, schematieally be !ow the high frequency w e m „ 
place the static, sinusoidal, faradie and galvanic cur 
rents, mechanical vibration, massage and hydrotherapy 
thus completing what J call the physiotherapeutic spec 
train* (Fig, 24). 

Therapeutic Properties of Radiant Light, The radiant 
or therapeutic light lias all of (lie therapeutic properties 
of heal and chemical rays possessed by visible light, if 
the source be a carbon light not surrounded by glass, 
tlitre are also some invisible or ultra-violet rays given off. 
but these an stopped by the glass of the incandescent 
lamp. 

This latter is usually employed in tlm form of a InOO 
watt bulb and has been used for the greater part, for Its 
heat effects. This calls for an average exposure rtf 2(1 
minutes. The heat rays bring longer are immediately 
and distinctly felt. If the chemical effect of white light 
is desired a long exposure is necessary because of the 
comparatively small volume of chemical rays. However, 
those that are there have u greater penetration than; the 
ultra-violet, a fact which ordinarily is overlooked < M11 ^ 
which means much if they are employed in conjoins lb 1 * 1 
with the nilra-violet, where greater penetration is de=»i 1lt ^ 

M you step out into llie sunshine the first edeel y ] 
h’H is that or heat: it takes sometime before tanning^ 
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Mistering or eJjftiiicaJ effects take place 
guide for the employment of the tkerap< 
Units of Measurement The first nn 
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into one thousand parts, forminr. „ . 

j o (i unit t 

millimicron, represented by the double ^ as th * 
is on^-iiiiNujuilj of cl iniIIimeter. ^ ^ "wh.ic.jj 



Uosk Type I feat Lamp. 

, Its abbreviation is the capital A and 

aie 10 A in ojie millimicron, consequently the Aug- 
om i> one ten-millionth of a millimeter, 
literal Application* A ten to twenty minute appli- 
on is used ordinarily before the use of the air-cooled 
kittp, by lending physiotherapists. A twenty 
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minute or longer exposure is beneficial for th<. r ,■ 
pain. Long treatments up to one hour are employ^/ 
tlie chemical effect, in infections, etc. op 

Contra-indications. Where used to obtain the 
rfteet it is not advisable to use over large areas I ^ 

M* Should mfUm ^ 

■ rr<a 4 1 j I\ alter a hearty meal. 
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CHAPTER NINE. 

Ultra-Violet Rays. 

General Range of Visible Light and Ultra-Violet • 

given herewith in Angstrom units : et ls 


Red .. 

Orange 

Yellow . 

Green . 

Blue. 

Irnligo . 

Violet .. 

Ultra-Violet ♦ 



.7230 to 6470 

-«. 6470 to 5850 

..5850 to 5750 

..5750 to 4920 

., 4920 to 4550 

.4550 to 4240 

.4240 to 3970 

—... 3970 to 600 


The near ultra-violet covers from 3970 to 3000; the 
m,ddl c ultra-violet, 3000 to 2000; and the far from 2000 
down; the limit which quartz transmits being about 1850, 
huckiesh makes only two fields, the near and the far 
v Uth 3Q00 as the dividing line, Pacini found the bands 
^ nf 'h * iad the greatest favorable effect (biological) on 
m *tabolism were 3022, 2967, 2925 and 2894, while the 
R t Powerful germicidal band was 2536, 

129 
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Air and Water-cooled Quartz Lamp with Srlf- 
contained Cooling Device* 
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Air and Water-cooled Lamps Have Identical Spectra, 
l-'or years I have believed and taught that the air-cooled 
lamp gave ultra-violet down to 2100 Angstrom units and 
the water-cooled from about 3500 A. down to 1849 or the 
limit of quartz transmission. Recently it lias been definite¬ 
ly shown that the spectra produced by the two lamps are 
identical and the same field of ultra-violet may be covered 


by either lamp. 

The reason for etnployuig the air-cooled lamp tin 
general irradiation and for larger surfaces and the 
water-cooled for small areas and orifieial work and wher¬ 


ever the short rays are desired is essentially a matter ot 
convenience, it being easier to get the small water-cooled 
burner in close proximity to the tissues or to use it about 
the orifices, while larger surfaces are more conveniently 
radiated and with a greater volume of long rays with the 


a i r-eooled lamp. 

A recent arrangement giving great adjustability <■> 
the air-cooled burner has to a considerable degree made 
this form capable of covering the general range ot the 
short rays as well as that of the longer rays where the 
physician docs not feel that he can install both forms. 

I am now making use of the terms long ultra-violet 
and short ultra-violet in preference to saying -'ii- 
water-cooled* 

If an ultra-violet generator is placed at a distant 
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forty inches, nil of the short or destructive rays will be 
prevented from reaching the shin being unable to pene¬ 
trate that distance through the air, consequently in using 
a burner at thirty to thirty-six or forty inches distance 
only the long or up-building rays will be used. 

If the burner is placed close to the area treated theu 
the short bactericidal rays will be those which will pre¬ 
ponderate in their act i oil 

Why Long Rays Regenerate and Short Destroy, The 
long rays have greater penetration and pass through the 
protoplasm of the cell to reach and stimulate the nucleus 
and cause cell regeneration. The short rays arc stopped 
by the protoplasm, produce coagulation, cut off nutrition 
to the nucleus and result in destruction of rite cell. Thus 
the long rays are biological, and regenerative; the short 
destructive, abiotic, bactericidal. 

The Long Rays. The out-standing feature of the long 
rays is their great influence in increasing the hlood- 
ealcium index. It is this fact which makes them valuable- 


in so many diseases where we have calcium deficiency, as 
in tuberculosis, rickets, skin diseases, asthma, hay fevei, 
rapidly growing malignancies, etc. 

The long ultra-violet rays to a very definite degree, 
favorably influence the metabolism of phosphorus and 
iron but not to as great a degree as they do calcium, Thei 
also build up general bodily resistance, S ^ UI1S 
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be some difference of opinion concerning' the penetration 
of the long 1 rays. It is claimed usually to be about out* 
itdllimeter except when there is pressure on the tissues 



A Tonic Treatment. 


to drive out. the blood when it is said to lie a little more 
1 ban four millimeters. 

The Short Rays. The short or bactericidal rnys arc so 
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powerful in Iln ir gei-Diicidal action Hint white they t . all 
be brought within direct contact it is a ma , tcr of ' tnm 

ten to twenty-eight seconds only for destruction of the 
bacteria to occur. 


Wt> are handicapped in tin*- employment of these rny< 
by their very slight j,-n-t ration. If these short rava 

m 

possessed the penetration of the long infra-red • 
would be seen that throreiiralh we int eradicate nil 

bacteria within a given area In m single treatment. That 
would hr limited though by destruction of normal cell* 
hs well. but there is present ml here u problem which I 
have given thought to For some time and which will be 
solved some day; that i* T1 11 ■ >uper‘iiuj"t'drig • the dm’! 
utt ni-violt'1 on longer uiul Iimiv peii« • r,i > mil' w;lv. b-nglhs 
to make their use feasible in deeper-seated luiVetious. 

At present we use short rays locally where we can 
contact or modi the infect imi for their lorol grrmictila 
action mul at the same time give c'cm-rat irradiation with 
the long rays, to increase systemic resists nee. 

An Overdose of Ultra-violet Possible, In the earlier 
use of the long ultra-violet rays we were in the habit n] 
starting with an exposure of each area «»t ah'an 2 
minutes at 30 nr 36 inches, increasing one minute at each 
succeeding exposure until we frequently run th* 1 time up 
to 30 or 40 minutes and often brought the iomiei 1 h»*< 1 
1,1 the skin because we found as pigmentation took phi 
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we did not get the blistering from close range that would 
have resulted had we started with the generator dose to 
the skin. 

The reason for this is that the ultra-violet produces 
deposits or granules of melanin in the skin and these 
fluoresce under the influence of tlie ultra-violet and give 
off secondary ultra-violet rays. 

According to Stokes' law. the secondary rays when 
fluorescence is produced are always longer than the pri¬ 
mary rays so that the short destructive ultra-violet rays 
are lengthened out into the harmless long rays. 

All operators who have had any considerable ex¬ 
perience with the earlier technique will recall many cases 
that were progressing satisfactorily under the technique, 
suddenly take a turn in the other direction and apparent¬ 
ly be made worse by each treatment I was at a loss to 
account for this in my earlier experience but fortunately 
did what was the best thing to do; stopped the treatment 
tor some time and when [ resumed, started with the short 
treatment and gradually built up again. 

Alore clever men have worked out the reason for this 
as showing that an over-dose of ultra-violet is possible. 
Keally an over-sensitkiitinn as with an over dose of a 
vaccine (anaphylaxis). 

Consideration of this has brought about a radical 
change in technique so that at the present time in the 
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r nivpr-iiil f omhinpri lltra violet and Therantiutic Light with Ea> 

Directed to the Vagina. 
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Abo BolJier blirre* in %t&rtjtig ^ 

***• ot ,h « * kifl - l,b * «V» from kn«, J olril 
hip to kn«-f* .. 

“hiding trouble ttm~ OT , r ,, m< . , o Jh ^ 

fttirnuIII 1)OU nf th* f fjJtrav-"l*i 

I 1*1,rv, W. Will ultimately ^ toldMDCn^ 
batHMl on tfc* number of «iuare utehm of —e M , j 

JII-I Wl IHt (lulhrmn 

«"* •‘I'**' 1 , mrh, ami further atamlardimd « — rilm> 
with lb embaimt v -i,, mr n f tl»r burner, 

TIm New Tach&Jqua !1 h- r method whM ha» Nan 
employed f»r many tear* ronwrte.1 m •tartm* wuh an 
average tiT nbout |v > 1111 .», .,1 tlnn on fa , (, 

*n-«, ini’fratinf the ri.. >te ..i ,»,h . , 

fX|K«||W, often rhr <lnl«ftff n tuihf 

iwnirn-il Yhr . vj- - m were r>ol infrequently m up 

tn tlnrt^v or fortj nmmt. 

ltr\i ‘l«iij«Jf>r in-himii#** • •*» n, •t*rfir<g > 
thirty inches with an -\p<<*iin r»f m.lj thirty 

with a new and Hill burner and firing thr »a®t 
iWo fur three roiwvtim* treatm^i!' thf;» sn*T***ing 
°*i^haif minute m time rrrn third trratmt at uni J * 
ni »ximu& of fire or mx mm it- i- iva^r.ed, jhx! no is r> 
than this at any <uoeeeditig dan If an older and Na 
burner is used start with two or three minute* aad 
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Ml 


Or 


increase one minute every third treatment up to 

fifteen minutes. r a 

You may standardize your individual burner and find 
nut just how Jong an exposure it requires to produce . 
certain reaction and thus he able to ll8e j, according 
Here is a simple method. ^ * 

Cut three small holes, say ]£ inches in diameter in 
a piece of cardboard. Place your lamp at say 30 to’ 36 
inches and expose one-half minute with only ( „ le hile uu- 
covered; then another half minute with two open and 
finally a third half-minute with all three holes uncovered. 

By this hole No. 1 will have had 1} minutes ex- 
posure. No. 2 one minute and No. 3 half a minute. 

Tiie comparative effect on tlie skin is observed and 
yoor lamp used in accordance or if no area shows an cry. 
Ilicma, find a dose that will. Erythemas appear in from 
4 to 6 hours after Ihe application. 

The redness is usually classified according to its in¬ 
tensity as 1 : A mild or stimulative erythema, which quickly 
disappears. There is little effect on the protoplasm of 
the cells, but the capillaries are distended. Requires about 
half a minute at 30 inches for first exposure. 

2. Regenerative erythema which is a marked redness 
and decided hyperemia, in fact a reaction just short of 
vesication or blistering. Requires about one minute at 
dO inches, or 2 to 3 minutes at 30 inches, t sed in skin 
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diseases and in infections involving tonsils, mucous tam- 
hranes, etc* 

3, Destructive erythema, A reaction accompanied by 

definite serous exudate and blistering* The air-cooled 
lamp about 1 minute at ItJ inches* 

11 is almost a universal practice with most operator* 
to precede general systemic irradiation with a nm to 
twenty-minute exposure in tlu* radiant or iluTapmtic 


lamp* 


The water-cooled lamp is employed usually within 
a distance of three to six inches from the surface* An 
initial exposure of a quarter of a minute a! three inches 
ordinarily will produce a stimulative erythema; one-half 
minute for the regenerative and one minute for the 


destructive. 

Miscellaneous Suggestions* The intensity of the ultra 
violet varies inversely with the distance; c* g* twice as 
far, one-fourth as strong. When solid quart/, applicators 
m used their length does not affrrt tlw strength of the 
rays as they are carried through in lull slfiiglh. hut if 
a hollow cylinder with a quartz tenuinal is u 
length of the cylinder correspondingly affects the in 

tensity of the rays* 

Parts that are not ordinarily exposed to hght ate 
more sensitive. Brunettes require about KV. ,nnn 


posit rc than blondes. 
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+N t 0 scar rhig ever follows uon-contacted exposures, 
S eV ere blistering with systemic reaction may fellow but 
as only the superficial layers of the skin are affected no 
srars will result. A tong exposure with a quartz appli¬ 
cator and no filter may generate sufficient local beat to 
occasionally produce a real burn and therefore sometimes 
leave a permanent scar. 

A grain or two of resorcin given internally night and 
morning to patients who burn rather than pigment, will 
overcome this tendency and normal pigmentation will 
result, 

Where a generally toxic condition exists, general 
radiation is eon trad n dicat ed because ultra-violet possesses 
an auto lytic action and an already overtaxed system is 
subjected to an additional strain or effort. 

Sponging the surface irradiated with alcohol will in¬ 
crease the effect of ultra-violet. 

# 

Remember that increase in calcium, etc., may be pro¬ 
duced without any visible erythema occurring* A test 
of this will be convincing to those who balk at the short, 
■ step-ladder 1 ’ technique because il appears to be insuffi¬ 
cient to obtain results. 

Carbon Arc Lamps. The ultra-violet obtained from 
iIj- earbo.il arc is claimed In be more lilce that of .sunlight, 
in id to novel- tin* whole field down to tlie disappearance 
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Of ultra-violet. These lamps have Ifteu impiwed . 

in the last two years to powim increaaed wattage and 
therefore greater power anti are quite popular « the 
present time. They produce a lesser quantity of ultra¬ 
violet than the quartz burners and call for relatively 
longer exposures. They may be standardized in the same 
manner as the quartz-burners by clinical test. It is 
claimed that special forms ..r carbon will make available 
the desired form of ultra-violet, regenerative, bactericidal 
or oelluliridaL 


QuarEz-mercury High Frequency Electrodes. These 
higli frequency electrodes, being made of quartz end 
also containing mercury, give at one and the same time, 
high frequency and ultra-violet. These electrodes are 
used from the terminal of the secondary Tesla or from 
the Oudin, jus! as ordinary high frequency electrodes 
are employed. They are available for orificial treatments 
and in a surface electrode tor skin diseases. 

The increased circulation from the high frequency 
lessens the reaction from the short ultra-violet rays whirl] 
are being utilized* 

In many instances ‘1 minutes seems to be a suitable 
dosage In time, but some have found a longer treatment, 
up to 7 or S minutes possible. Advisable to test mil vvhli 
shorter dose in the beginning. 


i 
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Suggestive Technique for Various Diseases* Acne, 

Produce a medium or regenerative erythema with either 
air-cooled or water-cooled lamp to the point of mild 



Quartz Mi'miry High l-’r^iiuMiey Elect riuli's. 


desquamation* Best used in conjunction with indirect 
Tesla sparks. 

Alopecia, Air-cooled lamp to produce a destructive 
erythema* Blistering necessary* Repeat after desquama¬ 
tion has taken place. 
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Anemia. General mild (stimulative) radiation to en 
tire body. Best preceded by 1500-watt therapeutic lamp 
for ten or twenty minutes* p 

Bunions. Water-cooled lump. Use pressure. Start 
with about 15 or 20 seconds and gradually increase time 
at succeeding treatments up to about 3 or 1 minutes 

Carbuncles and Boils, To abort use water-cooled lamp 
with pressure, for about three minutes. When too tar 
advanced lo abort, use long exposure with radiant light 
and then apply the water-cooled lamp three minutes. 
Nick the top with bistoury to lessen tension and external 
resistance, and thus circumscribe the area. Fulguratioii 
or coagulation superior to the lamp. 

Gastric Ulcers. Deep therapy lamp to entire abdomen 
followed by air-cooled lamp. {Stimulative erythema). 
This will also decrease hyper-acidity. 

In addition localize over an abdominal area 6 inches 
in diameter above the uleei" and produce a second degree 
erythema, 

Gynecological Conditions. Water-con led lamp with 
special applicator used for cervicitis, gonorrhea, pruritus, 
dysmenorrhea, simple vaginitis, etc. One-half to one and 
a half minute treatments, gradually increasing time at 
subsequcut exposures. 

Hay Fever, Nasal vacuum electrode with mild spark oi 
effleuve followed by water-cooled lamp with anterior and 


(C) Jeff Behary 2019 


150 




mea 


1 1 



dus vulgaris and lupus 
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Naeyus and Angioma. Marked blistering with ^ 
pooled temp usually used with m lart , , ®. th wa,PI '- 
lieavy pressure to dshaemfctiie. Do n ' 0 P t P .°* tor tmder 
after desquamation. My experience haA ,?*** ^ 
win b *» >■"- 

... rs 

ZZT"* 

Neuritis. Vlelds ordinarily to radiation with air 
.Wed lamp. (Regenerative erythema.) If some bUsterii,, 
should take place, the marked improvement noted 2l 
lading of reaction will well compensate patient for the 
temporary discomfort of the vesication. See other methods 
tor Neuritis in Chapter Twenty-one. 

Psoriasis. General stimulative raying with air-eooled 
lamp followed by local application of water-cooled with 
quaitz lens and some pressure to get a destructive ery- 
thema. Repeat when reaction clears, See Chapter Thir¬ 
teen for technique combining high frequency and X-ray or 
ultra-violet. 

J,V>iriiea is treated with the water-cooled lamp and 
^artjs applicator, p%. $1.) 

Tuberculosis, MeueraJ raying with air-cooled lamp. 
Krauilative erythema. See Chapiter Nineteen* 

Vicars. Chronic or indolent ulcers give good response 
*chr treafment* Cirst use therapeutic light for fifteen 
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or twenty minutes and then water-cooled lamp about 30 
seconds in close contact wiilt ulcer, if possible. Gradually 
increase time at subsequent exposures up to 3 or 4 mim 
utes. General stimulative raying with the air-cooled lamp 



—Treatment of Vuricn^e ('kvr wltli Wati - r-t(n)1d Quart/- 

is also ad vised, and internally parathyroid 1/10 grain, 
i wice or three times daily. (Fig. 32.) 

Remarks. The publications of various manufacturer 
will be found reliable guides for ultra-violet, technique. 
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CHAPTER TEN. 

Mechanical Vibration, Ozone and Thermolysis. 

Mechanic*! vibration pn*(» by itg ^ g 

stimulation or inhibition. Inhibition is merely ... 
stimulation. * * 

A mild or short application stimulates, a heavy 
prolonged one inhibits. 

In addition the vibrator is used frequently with a 
stroking motion which is called vibro-massage and wide!, 
patients usually find very agreeable. 

There arc three outstanding conditions in which I find 
vibration the superior of other modalities. These are: 

1* Congestive headaches, where 5 to 10 minutes 
vibration over the painful area (usually supra-orbital) 
will give absolute relief, 

2. Simple dysmenorrhea where complete relief is af¬ 
forded by 8 to 10 minutes steady, firm vibration over the 
area where pain is referred, 

3, For relaxing the sphincter aui, which calls for 3 
0 ^ Anutas of inhibitive vibration and will be found 
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valuable in enabling one to painlessly insert instruments 
or replace strangulated or thrombotic hemorrhoids, etc 

Oscillators, vibrating chairs, etc,, are useful forms of 
vibration. 

The original theory of vibration was the stimulation 
or inhibition of spinal centers. The interested reader is 
referred to my “Guide to Vibratory Technique 5 " far 
further data. 

Ozone. Whenever an electric spark passes through the 
air, ozone is liberated. Ozone is known under the chemi¬ 
cal symbol 0, and is an allotropic form of oxygen. At 
the same time that ozone is iiberated, nitrons and nitric 
oxides are also produced. The lass the perceptible spark 
accompanying the production of ozone, the less the 
amount ol these objectionable oxides. In administering 
ozooo, it is necessary by filtration or otherwise to dispose 
of these gases. 

Physiological action. Ozone increases the oxygenation 
oi the blood and tissues, increasing oxyhemoglobin anti 
nlso increasing the number of red blood corpuscles, ft 
is claimed that a decrease in white corpuscles is pro¬ 
duced if they are above normal. In strongly concen¬ 
trated form, ozone is destructive in its effect on mucous 
membranes and even to life itself* Germs arc destroyed 
by it jj nd it lias been shown capable of so thoroughly dis¬ 
infecting sewage that the filtered water was pronounced 
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suitaltlfi for drinking purposes, it i j- .. 
ant and even a small ozonizer runnin ' de ° dor ' 

quickly destroy the most objeetionab/odor.* ^ Wi " 
Indications. In one .sense of the i»„-j . 

so essential, it might easily he claimed ’ “ 

indicated at any bodily ailment, and I am of H ‘ . WaS 

that its inhalation would be beneficial to the extenMhll 

n b«»«t a™* 

anemia, all diseases of the respiratory organs Wl *• 
tuberculosis, infectious diseases, and all conditions whwo 
the., is imperfect oxidization and impaired nutrition. An 

c nr been 

Thennolysis. A method of using the diathermie cur- 
r. e removal of superfluons hair was devised a 

. 16arS a f°' to wlllel ‘ the term thermolysis has been 

J™*. ^, eleCtPOlysis > tJ,e h «»- follicle is cauterized and 
^ tojec )y the production of caustic soda through the 

011 ° ,^ le negative pole of the galvanic current. In 
ermo y.sjs, we have coagulation of the follicle by the 

p,) ar If requires a machine constructed with 

special d'Arsonval or diathermic current in which the 

ftn r 8ap uai) l' 6 a( lj"sted so finely that there is scarcely 

needh spaldc ‘ P * le usua I platinum electrolysis 

C “ enl Ployed and introduced into the hair follicle. 
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the patient holding a long metal handle attached to the 

# 

other terminal. With the spark kept down, there is 
practically no pain. About ten seconds is required in 
thoroughly coagulate the follicle, when the hair is pull'd 
out. Operators who have been accustomed to electrolysis 
n il! be bothered a little at first, as the hair is not loos 



rttra-vinlet Timer whirls Cuts CM Current, 

cued as it is with electrolysis and must he forcibly pulled 
out. Neither are there any hydrogen hubbies and du 
time is much shorter. 

The Oudin current lias been employed also for desicca¬ 
tion of the hair follicle. This would also be called ther 
molvsis. 
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Gynecology. 

Modalities Used. In treating gyuecobgical eases we 
employ the galvanic and the high frequency currents 
principally. Although the use of the vacuum or non- 
vacuum electrode in the vagina, attached to one terminal 
Ilf the high frequency current, is si ill employed occasion¬ 
ally. the method has been largely superseded by (lie use 
(if vaginal diathermy. 


The technique for vasinal diathermy consists in the 
inf rnducT ton into the vagina of a large metal electrode, 
"i i lj as the 01 ie illustrated, The cord to this electrode is 
attached to one pole of the d'Arsonval or diathermy cur¬ 
rent, the cord from the other terminal going to a block 
tin electrode about five by six inches in size, which is 
placed as low as possible on the abdomen. (Fig. 33.) 

A small towel is put around the handle of the vaginal 
electrode, and the ends brought up over the block tin 
"■ Icetrode and held in place by the same sand bag which 
anchors the tin electrode. 

15-Q 
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I nna it uraunuie 10 use & vaginal electrode 
siderable size, in order that it will carry a * ood 
nulliamperes. The one illustrated will carry ii, 
to 1500 milliamperes without any difficultly K,., 


Fig, 34—'Klirrliirt'i Vaginal Kleclrode, 


The Corbus endoeervieal electrodes an- made u* mm- 

* 

a thermometer, to indicate the temperature produced bj 
the current- (Fig* 35*} This is not absolutely necessary, 


Corbin 


because in cases where n large amount of heat i> i-.-i|n:r"*i 
we go by the patient's toleration and give all they will 
stand, and we could not give any more if the thermometer 
did indicate the possibility: besides the thernuuiw 
inside the elect rode does not give an aeruiar- idea <*i di- 

^eat generated. 

Diathermy may also be applied to the pelt:- 1 asgan* 
h y the use of a block tin electrode over the bladder ar-a* 
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and another one low down on the back, the lower one 
usually being the larger electrode. 

Cmuberbatch uses a band of mesh or block tin t<i en¬ 
circle the body for his indifferent electrode. 

The technique for the employment of galvanism varies 
somewhat with the different diseases, and will be given 
in detail with each one. 

Cervicitis and Endometritis. Many of these eases re¬ 
spond nicely to the use of vaginal diathermy alone, but 
the more severe ones require the employment of galvan¬ 
ism, and if only one method were available, the galvanic 
would be preferable. 

In cervicitis we have more or less enlargement of the 
cervix, sometimes so much so that it is as large as the 
fundus; with the os open and filled with a plug of very 
thick tenacious mucous, so ropy that often it will string 
rmt for a foot or more. 

Ail of these cases are the final result of infection. 
That docs not necessarily imply specific infection, al¬ 
though that probably will account for a very large per¬ 
centage of tlic eases. There are plenty of other gems 
having their habitat on 1 lie mucous membrane, which 
under favorable circumstances, get a foothold and pro¬ 
duce these inflammatory conditions. 

The treatment for both cervicitis and endometritis is 
the use of the positive pole of the galvanic current, wiih 
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16^ 


“ copper or zme electrode, in order to drive inlo the 
mucous membrane, the oxychloride of copper or zinc, for 

the purpose of getting at the cause of the trouble. This 
IS copper or zinc ionisation. 

For years we have employed copper-tipped electrodes 
isee Flft - f whieJi come in graduated sizes. More re¬ 
cently, zine tips are made which a Iso fit on the same 





Fig. 30—Cupper-tipped !•: tort rode* for Cervicitis. 


staff, because some believe that zinc is a better germicidal 
agent than copper. 

The patient is place? on her back with the feet in the 
stirrups, in a comfortable position, and the ordinary 
metal speculum employed. 

The use of metal in eleetrieal work of this kind makes 
no difference unless the electrode comes in actual contact. 
1/j this ease the electrode is insulated, except for the part 
which is introduced into the cervical can ah and therefore 




edrr if artmanual nr 



(C) Jeff Behary 2019 


65 






PHYSIOTHERAPY 165 

there is no possible danger of the current being commu¬ 
nicated to the speculum. 

The negative pole is a good sized pad placed on the 
abdomen, after having been thoroughly soaked in hot 
salt solution. It is held in place with a sandbag. (Fig. 
37.) The positive copper or zinc electrode is now intro¬ 
duced into the cervical canal, and the current slowly 
turned on 10, 12, 14 or more mill i amperes, according to 
the toleration of the patient. The treatment 'will last 15 
let 30 minutes. Tim miTcnt is tln-u turm-l t>tV. but when 
you attempt to remove tin- ch-etrade, you will find that 
it is held fast, owing to the eon trading effect of positive 
galvanism. Instead of forcibly pulling out the elec* 

1 rodtis, reverse your poles. making this i-lectrodr I'-tupo 
nirily a negative one, and turn on your current for 30 to 
60 seconds or more, when the dilating and relaxing action 
of negative galvanism will release the electrode. 

After a few treatments the drying effect of the cur¬ 
rent will reduce the discharge to a small amount. When 
it gets to be comparatively insignificant in quantity, it is 
advisable to give a few treatments, using the same elec- 
trode connected to the negative pole, to get the effect ol 
neutralizing the aeid reaction hy tlie alkaline effect from 
the negative. This also liquefies the slight amount of re¬ 
maining discharge, and the ease is essentially cured. 
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Large Cabinet Diethermj Mae]tine Giving Various iiiglt Frequeiicv 
Modalities including a Cutting'Current. 
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WlR.ie diathermy follows the galvanism, flu. negaiiv. 
application may not be necessary. 

If these cases were limited solely to the cervix, this 
would be oil that would be required. As a rule, however 
the infection has already extended up into the cavity of 
Hu* uterus, and the endometrium is involved. Therefore 
it. is necessary in order to prevent reinfection of the cer¬ 
vical canal, to see that tike fundus of the uterus also 
receives the benefit of our positive galvanism on the basis 
I hat there is also an endometritis. The same electrode is 
used, but it is carried up into the fundus. If there is any 
difficulty in introducing it, employ the electrode as a 
negative pole which will quickly dilate and enable it to 


pass. 

When it comes in contact with the upper part of the 
Mrndus. draw the electrode back about onc-dialf inch, as 
the greatest intensity of the current seems to be at the 
tip of the electrode. 

Now reverse the poles, so that this electrode becomes 
ihe positive, and treat 15 or 20 minutes as before, re¬ 
versing if necessary, to remove tiie electrode. Always 
have current off when using pole-changer. 

In conjunction, or in alternation with this method, 
vaginal diathermy may be employed, and in very severe 
cases of specific origin, diathermy may be used with a 
special electrode in the cervix, bearing in mind that 
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whenever there has been a specific infection, the temper¬ 
ature must be brought well above 104* Fahrenheit, and 
maintained for a long tune. The Corbus, thermometer 
carrying electrodes, are very satisfactory in specific en- 
docervicitis, but must be used cautiously as coagulation 
lias followed their use in some cases, when thermometer 
reading was within normal limits. 


Leucorrhea. In leucorrhea the diathermy treatment 
has proved satisfactory in a large number of cases. 

The galvanic treatment is best given with the Neis- 
wauger bag electrode. (Fig. 38.) This bag holds about 
100 e.c. of thikl. You may use either copper or zinc sui¬ 
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electrode and anchored by the sand bag which holds the 
negative pad on the abdomen, will keep the end of the 
electrode from dropping down and spilling the solution. 
In putting the bag on the electrode, there should be left 
about one inch between the rubber tubing and the end of 
the bag, otherwise there will be too much pressure at this 
point* Also, when distended with the solution, a small 
part of the bag should extend outside of the vulva, so 
that Bartholin’s gland and duct, which are favored sites 
of infection, may also receive the benefit of the treat¬ 
ment. '20 milliamperes for 20 minutes is the average 
dose. In case of severe conditions or those of definite 
specific origin, the time should be greatly increased, even 
as long sometimes as an hour. 

This electrode is ideal for these vaginal conditions, 
because it fits more closely to the vaginal wall than an> 
metal electrode and because the distention stretches out 
the little rugae or folds in the vagina. It also makes an 
admirable method of treating cervical erosions, and U 
may be used as a diathermy electrode with the same solu¬ 
tion. 

Cervical Erosions, As stated above, a satisfactory 
method of treating these cases is with the Neiswanger 
bag electrode attached to the positive pole of the gal¬ 
vanic current with or without diathermy in conjunction. 
Some prefer to treat erosions by the use of the disc elp0 
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trode, employing it as it is or with a pledget of cotton 

soaked in copper or sine sulphate, between it and the 
cervix. 

The latest treatment tor cervical erosions is the use 
of a very mild coagulation to accomplish their destruc¬ 
tion, ordinarily in a single treatment. 150 to 200 milli- 
amperes is the usual dosage. Mikels was. I believe, the 
first- to employ tills method. I he coagulated area separates 
and comes away in 10 or 12 days. 

Gonorrhea, in the Female. Two methods are satis¬ 
factory in treating this condition. They arc diathermy 
and positive galvanism. They may be used separately or 
in eon junction with one another. In using diathermy it 
is necessary to remember that the heal must be main¬ 
tained well above 104 Fahrenheit for half an hour nr 
longer. This is used in conjunction with routine treat¬ 
ment and not as a sole method, When mixed infection 
is present remember that many germs will start more 
heat than normal cells and cannot be destroyed by dia¬ 
thermy. 

The Neiswanger bag with a copper or zinc solution 
nsed for the same period of time, will be found essentially 
as effective. 

Uterine Hemorrhage, In uterine hemorrhage the 
treatment is with positive galvanism, usually given with 
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the copper ball electrode* (Fig, 39.) To prevent the 
electrode from sticking it may be wrapped in cotton or 

with gold beaters 1 skill. 

* 

It is introduced into the posterior cul-de*sac. The 
negative pole is placed over the abdomen. 20 ini Hi am¬ 
peres or more are used for 20 minutes or even longer. 
Although some temporary benefit may be obtained when 
fibroids or polypi are present, this treatment is particu¬ 



larly suited to the ordinary cases of menorrhagia or 
metrorrhagia, where women flow very profusely, or for 
many days longer than they should and often where the 
pathology is vague. Treatment into the uterus with the 
regular copper electrodes also may he employed, but the 
copper ball is the one that customarily is used. 

In severe cases more than a single treatment per day 
may be necessary. It is my rule to try and get a favor- 
jible opportunity for treatment by the use of stypticiii 
internally, i give one stypfcrcin tablet every hour until 
?he flow is reduced to a mere “'show,’ and then one every 
thivc or l(mt' hours for an additional 24 hours. It is then 
stopped. In the meantime the positive galvanism is cm 
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ployed, and right on through to the beginning of the 

lleXt pwnod * Wh * n lias been almost a sufficient 

amount ol flow, 1 start in with the stypticin again to 
terminate the pciiod within about 12 hours, going ahead 
again with the galvanism. 

In one very severe ease which 1 treated, the patient 
ga\e a history of not having been without evidence of 
menstruation for a longer period than three days, for 
eleven months. She had gone from 1S§ down to lit) 
pounds, I used the method indicated, obtaining a ten- 
da^ intermission the first time, two weeks the second, 
and the third month she went the full intermission. Con¬ 
sidering tlie severity oi the case, tlie results were remark- 
able. 

Diathermy is canto-indicated in these cases. 

Amenorrhea, In cases where there is a suppression 
of menstruation and where you are definitely certain that 
pregnancy does not exist, you may employ negative gal¬ 
vanism to bring on the How, It is used with any metal 
electrode for the negative pole, the positive on the abdo¬ 
men, In these cases the use of diathermy through the 
pelvic organs, is of definite value also, as it tends to dis¬ 
tend the blood-vessels and increase the local blood supply, 

Sub-Involution, Two methods are available. One is 
the use of the interrupted galvanic current with one dec 
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trode over the fourth lumbar center in the spine, and tJu* 
other in the cervix. Contractions will occur with each 
interruption of the current Treatment should not last 
over five minutes. The positive electrode is in the cervix 

A better method is the use of the interrupted rapid 
sinusoidal current, which may be used with one large 
metal electrode in the vagina and a covered electrode 
over the fourth lumbar: or both electrodes may be placed 
on the spine separated a little distance from one another. 
The vital point is that the fourth lumbar center, which ip 
the utetine center, shall be covered by one electrode 
Treat for five to seven minutes. 

Infantile Uterus. The treatment for infantile uterus 
is the same as that for sub-involution, because the ex¬ 
ercise of these undeveloped muscle fibres will cause them 
to increase, the same as the exercise of muscular tissue 
elsewhere. The sinusoidal method is precisely the same 
as in sub-involution, but in using galvanism, we employ 
the negative electrode in the tiny cervix, with the posi¬ 
tive over the fourth lumbar, because of the dilating ef¬ 
fect of the negative pole. 

Dysmenorrhea. For simple dysmenorrhea of the type 
where the pain is present before the onset of the flow, 
ceasing when the flow is established, I find that I can 
get more prompt results with the use of prolonged vibra* 
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tion over tile seat of the pain than I can with any other 
measure. 

The cause of the pain in these cases is a mechanical 
one. These patients arc found to have long, narrow cer¬ 
vix and a tiny <l pinhole’ 5 os, and usually there is more 
or less anteflexion. The pain comes from the effort of 
the flow to get past the obstruction thus offered, and oc¬ 
curs until sufficient relaxation takes place to permit the 
establishment of menstruation. 

Hold the vibrator steadily over the seat of the pain 
for 8 or 10 minutes, until thorough inhibition and relief 
is produced. This gives positive results for the lime be¬ 
ing, but of course, has ho curative value whatsoever. 

For the purpose of getting permanent relief it is nec¬ 
essary to gradually dilate and enlarge the cervical canal, 
through the use of negative galvanism. The regular cer¬ 
vical electrodes in graduated sizes may be employed for 
this purpose, but usually the olive points are employed. 
Start with the smallest olive point attached to a staff 
that has not too much of a curve. This is the negative 
electrode. The positive is a pad on the abdomen. Make 
gentle but firm pressure of the olive point in engaging 
the tiny os. Turn the current on slowly, 8, 10, 12 or 
more milliamperes, and in a minute or so the cervix will 
relax and the olive will slowly pass on through. Let it 
go past the internal os, then draw it back, but not out. 
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and let it pass a second or third time through the cervical 
canal. 

The caustic soda liberated wilt cause a certain amount 
of inflammation, which will subside in about four or five 
days, at which time, say every five days, the treatment 
is to be repeated, using at each sitting the next larger- 
sized olive. In this way the cervix may be gradually en¬ 
larged to a suitable size, to lessen the mechanical obstruc¬ 
tion present. 

Before this has been accomplished, a menstrual period 
will have occurred, and vibration will have to be used 
for its temporary relief. Then wait two or three days 
and resume the treatments. The reason for waiting two 
or three days is that if you employ negative galvanism 
right away, it will tend to bring on a return of the flow. 

In tlie neuralgic type of dysmenorrhea, any of our 
methods which generate heat, will give relief, such as 
diathermy. Positive galvanism used with the copper ball 
in the cul-de-sac, and the negative pole on the abdomen, 
lias proved effective in these cases. 

Also sometimes there has been employed the rapid 
sinusoidal current with two pads, one ou each side of the 
fourth lumbar, using tbe treatment for £ or 10 minutes. 

In the obstructive form of dysmenorrhea where there 
is a tendency to the formation of a false membrane, tlw 
best treatment is the use of negative galvanism, using tin 
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ordinary copper electrode on the negative pole, and intro¬ 
ducing same up into the fundus. L\e a lift It- larger elec¬ 
trode each time, giving a i:» or 20-minute tr.ammt with 
10 to 15 milliiimjn-rea of current, and giving a treatment 
every five days. About five of t h*-r treatments >huuld 
be auiicient for a cure. Tv31 the patient that slut will 
experience a ronsob r.ihli- utoomt I k; :■ si fallow 

ing the treatment, as a rul-. 



iWt.iMe OittlluTiriv 


Urethral Caruncle. Ties is d ^rn> 1 < asd. -mS dnr 
mighty by desiccation. 1'sr ab<«ut an eighih irnd, ■’pack '•• 
Mio roughly desiccate n f t - t I. a v in it -tl ■ • ;*-d by phe 

ing over the area a pledget of cotton soaked in 2* * butyn* 
or in a solution containing l 11 '■ : ’ ■ 

Let tile anaesthetic remain in r c ■ •? for - \ ■*? ,J ^ |! 

minutes before at tempt ing to desiccate. 
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Him he mi v in Sciatica 


















CHAPTER TWELVE. 

Genito-Urinary and Prostatic Diseases. 

Gonorrhea in the Male. The vain* 0 f diathermy in 
gonorrhea in the male is just as great as in Hie female 
fait it has not proved nearly so satisfactory because of 

the difficulty in localizing the heat as desired in sufficient 
intensity. 

It is at all times desirable to remember that gonorrhea 
has present other germs besides the gonococcus and man} 
of these streptococci and staphylococci will resist heat 
up to 132 or more, so that they cannot be killed hv 
diathermy without killing the normal tissue cells. For 
this reason diathermy should not he employed os a sole 
treatment, but always in conjunct ion with recognized 
routine measures, 

A technique which is useful for diathermy consists in 
using an active electrode cut out of sheet lead, about 
1 4 inch thick; 1 inch wide; and long enough to extend 
from glans back to membranous urethra. 

The indifferent electrode is a sheet of Ido' k tin Ux24 
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inches, or preferably, the thin auto-condensation pad 
may be used, 

Patient lies on back on the larger electrode with penis 
brought up on abdomen, thus leaving the urethral sur¬ 
face uppermost. Plenty of soap lather or other contact 
medium is used, particularly in the crotch. 

The narrow electrode extends the length of the avail¬ 
able urethra and is held in place by a sand-bag above 
and by others crowded into the crotch. At times the 
patient has held this electrode in place. 

The cnpacity of tlic Iead eleetrode usually will permi 1 
1000 lo 11100 or more milliamperes to be used for about 
half an hour. It may be repeated in 4 to 0 hours if deemed 
advisable. The great disparity in the size of the electrodes 
determines the greater 1 heat close to the smaller one. 

The special table devised by Simmons permitting of 
the immersion of the penis in a solution for one electrode, 
Ihe oilier over the bark, enables the operator to employ 
up to 116 and is the best method. It is also excellent in 
orchitis and epididymitis. 

Gleet. In chronic gonorrhea or gleet, we are not han¬ 
dicapped by the conditions which interfere with the use 
of diathermy in the acute trouble. 

The ordinary steel sound may he employed as an elec¬ 
trode by snapping on one of the clips carrying a socket 
for the attach merit of the cord, ft is advisable to have 
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sound to pass through. e 

When the sound is i u p] ace t 

ar0Bnd th « meatns and b ™Z the rubber down into con. 
tact. The reason for this is that at this point L, wlieiv 

the heat often becomes uncomfortable to the patient and 
by following this method, this annoyance may be obvi- 

3ili a d. 



Some also like to use positive galvanism with a special 
electrode for the introduction of oxychloride of copper 
or zinc into the posterior urethra. My preference is for 
the diathermic method and in alternation with the ure¬ 
thral treatments, I very frequently employ diathermy 
through the rectum, as we use it in prostatic troubles. 

Prostatic Diseases, In in fin minatory conditions of the 
prostate, especially those which follow as a sequel to in¬ 
fection, the value of diathermy and the surging sinu¬ 
soidal was thoroughly established by the experience 
obtained during the war. This method is about as near 
a specific as anything we have. 
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Diathermy to the prostate is employed in either 0 f 
two methods. 

The first is by the use of a good-sized metal prostatic 
electrode, as illustrated, which is capable of carryiug 
S00 to 1200 milllamperes of current. This is introduced 
into the rectum with the patient lying on his back, and 
a five by six block tin electrode on his lower abdomen, 
held in place by a sandbag. It may be necessary to use 
soap lather, with the abdominal electrode, as is always 
the case where hair comes between the skin and the elec¬ 
trode, which would otherwise cause small sparks and 
burns. It is easier to insert electrode with patient in 
lateral or 8iins + position and then turn him on back 
before adjusting abdominal electrode. 

The current is run up to 1000 or 1100 milliamperes, 
and held at this point for sin average o£ 20 minutes, occa¬ 
sionally longer, and sometimes it is found desirable to 
increase the amperage. The patient may be placed face 
downward if preferred. 

I find an easier way, which clinically works equally 
well, is to place the patient on his side in the Sims* posi¬ 
tion, with his back toward the machine and his knees 
well drawn up. The 5 x 6-inch block tin electrode is 
then introduced under his hip, with a small cushion un¬ 
derneath, and his weight makes good contact. The pros- 
tatic electrode is then easily introduced into the rectum, 
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and by putting a towel around it an* I..; • 

un over his thiri, bnn » ln g the ends 

up IMP hi, h, he e«n, w„|, hl , h , t(1 

” k “ * ** >° ,h, 

slipping out, 1 


After giving the diathermy, without removing the 
electrodes, disconnect the cords from the d’Arsonval or 
diathermy terminals and connect them to the terminals 
ot the sinusoidal current, turning the selector switch to 
surging sinusoidal. Turn on the current to comfortable 
toleration of the patient and let it run for five minutes. 


These treatments are best given daily at first, but 
quite successful results follow three treatments a week. 

In the senile prostate we cannot expect to produce the 
same reduction in size as we do in those cases where there 
is a recent inflammatory infiltrate, but I have seen pro¬ 
nounced decrease occur even in senile cases. I am very 
careful* however, not to make any rash promises in these 
eases, AY hat T do say to the patient is that where he has 
been having to get up four or five times at night, and 
thus not only having his rest broken, but also taking 
chances of exposure and cold, that by the use of this 
treatment he may reduce the number of times so that he 
^iif probably only have to get up once along toward 


morning; ami this in itself is a sufficient relief to make 
it well worth undertaking the treatment. 

Occasionally where cathcrizatkm has been necessary, 
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you may obi a in so definite an improvement that the cath 
eter may be discarded. The method of treatment is 
just the same, the combination of diathermy and the 
surging or alternating sinusoidal current. In some of 
these eases I also use vibration through the rectum in i]j,. 
prostate. In all instances eliminative treatment, such as 
Tesla auto-condensation, hi con junction. 

Functional Impotency. One of my early observations 
in using the high frequency current to the prostate, was 
the fact that in many elderly men a pronounced rejuven- 
at ing effect followed. This suggested cm ploying the cur¬ 
rent for impotency. 1 use for these oases at the present 
time, the same diathermic prostatic application that is 
referred to above, but in place of the surging sinusoidal 
current, 1 find that the very best form of sine wave for 
these cases is that known as the super-imposed wave* 
This requires the use of two covered electrodes which 
may be placed with one over the twelfth dorsal, which 
is the prostatic center, and the other over the pubic re¬ 
gion, or even low down on the spine. Some prefer to use 
two small pads, one on each side at tile twelfth dorsal. 
T$e the current to comfortable toleration for five or sis 
minutes. 

Orchitis and Epididymitis. The best method for both 
of these conditions is the use of diathermy. Where the 
testicle is swollen to large size, the method of treating 
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through with a block tin electrode back and front to 
curry the heat through the swollen gland, is satisfactory. 

Where the amount of swelling is not very great, the 
electrodes are so small that the amperage is not sufficient 
to got in very much heat without getting above the maxi- 
mum dosage for the size of the electrodes. In these in¬ 
stances it is better to use a large electrode over the [um¬ 
bo-sacral spine, say right by Iwelvc inches, .I have the 

patient draw the scrotum up over the abdomen and use 
a small electrode over the seat of the inflammation. This 
makes it possible to employ a larger electrode for the 
active one than could be used where the electrodes were 
placed with both in contact with the scrotum. The aver¬ 
age treatment will be 30 minutes, but a longer treatment 
is recommended, and the pain-relieving effect of such a 
treatment is very marked, as well as its influence on the 
pathology. In cases where the scrotum cannot be drawn 
over the abdomen apply smaller electrode on scrotum and 
larger on patient’s thigh. 

Cystitis, Several methods have been found satisfac¬ 
tory in tills trouble. Ordinarily diathermy is used with 
the vaginal electrode in women, or the prostntic electrode 
in men. according to the usual technique. In children 
or adults, where so desired, a large posterior electrode 
with a smaller one over the bladder area, may be used to 
carry the diathermy current directly through the bladdei 
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area. Half-hour treatments are recommended, the dosage 
being in accordance with patient’s comfortable toleration 

The use of the Neiswanger bag electrode with posi- 
tive galvanism lias also proved satisfactory in cystitis 
Remember, too, that the Neiswanger bag electrode mav 

w 

he used for one diathermy electrode. 

Urethral Stricture. The principle involved in the 
treatment of urethral stricture is the use of negative gal¬ 
vanism to soften the sear tissue and also to dilate and 
enlarge the caliber of the stricture. The method is suit¬ 
able in about 80% of the strictures encountered. 

The insulated urethral start' is employed with gradu* 
ally increasing sizes of olive points. 

A sound or bougie should he passed of the largest 
size which will go through the stricture. It is a good 
plan to note on the start of the sound about how far in 
the stricture is situated. Then take the sound and com¬ 
pare it with the olive points selecting the olive which is 
next larger in sisse than the sound which passed the stric¬ 
ture. This olive point is screwed on the urethral start 
and the latter attached to the negative pole of the gal¬ 
vanic current and then introduced into the urethra and 
brought in firm contact with the stricture. The positive 
pole is a 4 x 6 pad on the abdomen or it may be attached at 
any convenient point. 

The current is slowly turned on, up to six, or eight, 


(C) Jeff Behary 2019 


187 




!*M VSlOTHKRAl’Y 


or more nuuiampercs m accordance with patient r s toler 
ation. In from one or two to six or eight minutes, as the 
case may be, there will be a gradual dilation of the stric- 
ture and the olive will pass through. It is a good pro¬ 
cedure to draw the point back and let it pass a second, or 
even a third time. As the olive bears particularly upon 
the sear tissue and as that has only about one-third the 
resistance of normal tissue to the current, there is a se¬ 
lective action resulting. The caustic soda liberated 
causes a little inflammation and five days should elapse 
before a second treatment is given. At this time use the 
next larger olive point. In this manner the caliber of 
the stricture is gradually enlarged to a suitable size and 
much of the scar tissue softened and absorbed. Ocea- 


40—StalT an<i Olive* for Urethra! Stricture 


tonally the same-sized olive may have to be used for two 
seances. When the desired result has been obtained, in¬ 
stead of abruptly stopping the treatments, use this final 
size at intervals of 10 to 14 days for a few times to guard 
against possible contraction, which might take place if 
treatment is discontinued too soon, (See Figs, 40 and 
41.) 
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CHAPTER THIRTEEN 

Skin Diseases. 

In General. In the treatment of skin diseases there 
is often an over lapping in the action of the various 
modalities. Improvement follows in the ordinary case 
nith the use ot high frequency, ultra-violet or X-ray, used 
independently of one another, and many times a suitable 
combination will give even better results, 

hen the spark irom the high frequency current is 
employed, it is used either with, the direct or indirect 
method with a vacuum or non-vacuum electrode, where 
the latter is kept in light contact with the surface treated 
and passed back and forth over this area. If the elec¬ 
trode sticks on the skin, a little talcum powder may be 
dusted on. or a single layer of gauze laid over the sur¬ 
face. In the direct method usually enough current is 
employed in the electrode that if a spark is drawn from 
it, that spark will be from one-fourth to one-half inch in 
length. By keeping the electrode in light contact, how¬ 
ever, no long or disagreeable spark is felt by the patient. 

] 89 
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In cases where there is considerable itching, as in 
eczema or psoriasis, the raising of the electrode to pro, 
duce a more definite spark, is found quite agreeable lo 
the patient, as it gives at least a temporary relief from 
the itching. Sometimes it is better to lay a definite mtm 
her of layers of gauze over the surface, and thus insure 
an even spark. 

If the high frequency is used by the indirect method, 
the patient is attached by a handle or by sitting on a 
chair pad attached to one pole of the Tesla current. The 
charge that is in the patient’s body is grounded through 
the operator and may be made use of as either a mild or 
heavy spark, or by holding the finger in steady contact 
over a small area, heat may be localized at this spot In 
my own work I prefer the use of the indirect method. 

In afl skin diseases there is calcium deficiency, con¬ 
sequently a direct indication for general irradietion with 
long ultra-violet. 

Acne Vulgaris, In tke treatment of pimples a mild 
spark, either direct or indirect (Fig. 42) is used locally 
over the area involved for six to ten minutes, daily or 
every other day. 

If using the indirect Tesla, where there is a pimple 
that appears considerably inflamed, it is advisable to 
hold the fingertip for a moment over this pimple to get 
the effect of the very marked heat produced. Once in 
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tavB days a mild stimulating dose of X-ray is used to the 
face. For this purpose the face is protected, except over 
the area to be treated, a 15-ineh target-skin distance em¬ 
ployed with no more than one milliampere in the tube 


Kig. 42 —Iwliiwl Tenln Treatment of Acne, etc, 

circuit, and scarcely any back-up. not more than two 
inches, and a five-minute exposure without filter over 
each area* 11 is important that we get only the stimulat¬ 
ing action of I he X-ray on the skin. 
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When pustules have formed I am very much opposed 
to deep lancing, because it is always followed by a sear 
Take a sterile needle and just open into the yellow head; 
then with the shaft of the needle, take out the pus which 
is ready. After this apply a few fairly sharp sparks, 
which is a mild fulgnration, making use of the germicidal 
action of the spark. 

The high frequency treatments in the beginning 
should be given daily, and less than three times a week 
is useless* Improvement in the ease will be noticed after 
a very few treatments* The patient may be the last to 
note this improvement, because he or she sees the face 
many times a day and does not notice the change as 
quickly as an outsider, 

lu all these cases remember that the skin is under 
the control of sympathetic nerves, also the blood vessels 
and glands* and therefore, it is quite easy to understand 
the effect that reflexes from the viscera, which are also 
controlled by the sympathetic, may have on Ihe skin. It 
will be observed, for instance, in women, that the pimples 
are always worse around the menstrual period. Prob¬ 
ably many cases of acne are influenced by the patient 
■ujlirig pastry and other starchy or greasy food, and re¬ 
flex influence from the stomach, since the solar plexus is 
the largest of the sympathetic centers, is very common. 
Next in importance is the reflex from the hypogastric. 
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* plexus Which governs the sexual apparatus. It is need¬ 

less to suggest that any accompanying conditions which 
may have an influence on the acne, should receive proper 
treatment* 

My experience is that there ate no eases of acne that 
may not be cured by a persistent use of high frequency 
and X-ray. I have also used the high frequency in com¬ 
bination with the ultra-violet ray, with very satisfactory 
results, and if you do not have the X-ray but have the 
ultra-violet, use it in place of the X-ray* 

- 

Acne Rosacea. Electrolysis may be used to destroy 
the veins, or they may be destroyed by the water-cooled 
quartz lamp. Carbon dioxid snow in my hands has proved 
very efficacious for this disease. 

Eczema, The treatment For eczema is similar to that 
for acne, the high frequency current being used in the 
same manner and the X-ray or the air-cooled quartz lamp 
being employed in con junction. Eczema is a disease 
which responds quite quickly to the action of electro¬ 
therapy. 

In ad of those cases where the eczema occurs as a dry 
patch remaining constantly in one place, definite and 
permanent results may be expected. In the cases of 
moist eczema, the outbreak will be healed quickly under 
the action of physiotherapy, but it does not have any P ul " 
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lienliH’ effect upon preventing a return of the trouble at 
jnother time. In these eases the finger or the electrode 
is raised part of the time to give the effect of a fairly 
sharp spark over the surface, because of the marked re¬ 
lief to the itching. 

Psoriasis. The treatment is similar to that for eczema, 
although T commonly follow the moth# of applying first 
the high frequency spark, then the air-cooled ultra-violet 
and finally the X-ray. The high frequency part of the 
treatment may be given every day, hut the X-ray should 
imt be used oftener than once a week, ami the ultra¬ 
violet according to the reaction, which will make the 
application customarily every second or third day. 

These measures have a very marked effect upon heal¬ 
ing up the attack, but no particular effect on preventing 
a return. If there are not too many patches short ultra¬ 
violet with quartz applicator may take phtce of X-ta>- 

Lupus Vulgarus. I now treat these eases by giving a 
very definite fnlguration, preferring the indirect method. 
Two or three treatments will usually be sufficient The 
diathermy-condenser spark, at about 1/1G inch distance, 
lias been advocated and is in effect the same piopositioi 
iis using Mentation. Short ultra-violet n> proiMf Jc " 
st motive reaction. Bordiiw uses diathermy. 

Lichen. This skin disease is treated in the same unm 
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ucr by the use of the direct or indirect high frequency 
spark, and often with the X-ray in combination. 

Pruritus. In a general way, sharp high frequency 
sparks wiU give relief to itching. In pruritus ani or 
vulva?, the use of positive galvanism with a copper sul¬ 
phate solution, in the Neiswanger bag electrode, is very 
satisfactory, driving the oxychloride of copper into the 
mucous membrane* 

hi pruritus ani look for small sinuses under the mu¬ 
cous membrane, and if found, incise them. A bichlorid 
of mercury solution used externally with the positive 
pole has proved very satisfactory in the hands of some 
operators* It has to he used carefully, and not into the 
rectum or vulva, otherwise at some time mercurial poison¬ 
ing may result* 

When the membrane is accessible, you will find mi¬ 
nute red points, and if these points arc destroyed by mild 
desiccation, it will mean definite relief from the itching. 

Warts, Moles, Keratoses and Small Growths. All of 
these may be destroyed by either desiccation or iulgura- 
Hon, according to the usual me I hods, When destroyed, it 
either the Gudin, nr the direct uni-polar Tesla current is 
employed, test out the spark on a piece of metal and 
know just how long a spark is being used* ’With lul 
duration 1 prefer the indirect method, with the patn j ni 
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on tile chair pad .and using one hand as a rheostat in 
regulate the spark, which passes lo the metal probe held 
in the other hand. Experience will teach you the pent 
tration of these methods, and if any doubt at first, be 
on the safe side and do not overtreat, because if the 
growth is not entirely eliminated at one time, it may be 
re-treated until it is satisfactorily eradicated. 

The growth turns white with desiccation, and brown 
with figuration. In either case the part treated sep¬ 
arates and comes away in about seven or eight days. 
Desiccation is preferable on mucous membranes but lias 
less heat penetration. Some trim away the desiccated or 
fulgurated area immediately applying a few sparks to 
the base. I usually leave the growth to drop off after 
the customary time. 

In treating rather hard warts, it will be found that 
the spark will be deflected by the growth, and seems not 
to penetrate. This is usually because of the very horny 
layers of the skin which are present, it being like trying 
to fulgurate the fingernail. 

There is no moisture in these horny layers of the skin, 
and therefore, no definite reaction to either desiccation 
or folguratiom Here it is desirable to put on a little bi¬ 
carbonate of soda and moisten, and leave on for 20 or >0 
minutes before attempting to treat the growth, Th«n 
after this il may be desirable lo pare the growth flown. 
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or soak for a while iti hot water, to get some moisture 
into the layers, so that they will react nicely to either 
desiccation or fvdgu ration. This same method, of course, 
would apply with callouses. At times it is better tn trim 
iiway the harder layers down to those containing moisture 
and susceptible of fulguralion. 

Epithelioma, Destruction by means of desiccation or 
figuration or even coagulation, is advised, 80% of these 
cases will respond to the X-ray, and many of them to the 
use of the quartz lamp, so that these modalities may be 
used in conjunction if desired, hut a simple way is to do 
stroy tie growth entirely by the action of one of our de¬ 
structive measures, figuration being more often the one 
of choice hi early cases. 







CHAPTER FOURTEEN. 

Diseases of the Scalp. 

Remarks. J here are numerous diseases of the scalp 
in which the high frequency current is indicated, because 
ot its beneficial action on the circulation, and consequent 
nutrition of the scalp, and also because of the germicidal 
action of the spark, in combination with it, in most 
conditions, the ultra-violet lamp increases the efficacy of 
the high frequency, but usually must be used to the point 
of blistering (destructive erythema). 

It is not unusual for a woman patient to apply to you 
with the remark that she is combing her hair out by 
handfuls, and she is afraid she is going to be bald. Yo\i 
can absolutely rely on your ability with the high liv- 
quency spark to stop this process. 

The Tesla spark is preferable, and may he used by 
the direct or indirect method. It should not he too 
sharp a spark, or too long a spark, becanse that may 
have a fulgurating effect on the scalp and produce smalt 
blebs. The duration of the treatment should be from ^ 
to ten minutes. 

l&O 
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U is desirable In havo the patient leave with you y n . 
amount of hair combed »ut at the beginning of the treat 
meat, which you place in an envelope with name and 
date, In two or three weeks have her bring in what she 
is then combing out, and a very marked improvement 
will be at once noticeable by the comparison. 

Seborrhea or Dandruff. The treatment of this condi¬ 
tion is similar to that for falling hair, consisting in the 
application of a moderate Tesla spark over the scalp for 
a period of six to ten minutes. In severe cases a combina¬ 
tion of this with a short exposure to the air-cooled ultra¬ 
violet lamp will be advantageous. 

Alopecia or Baldness. For baldness, whether it be 
oi the variety known as alopecia areata, or for the more 
general type of baldness, the treatment Is the combination 
ot the high frequency spark and the air-cooled quartz 
lamp. The quartz lamp is used at a distance of about 
-0 inches, and a long enough treatment given to produce 
marked vesication. It. is important that blistering results 
otherwise the treatment is not satisfactory. The water- 
cooled lamp lias been employed without a filter, for a 
short close application (3 to 6 inches) to accomplish the 
same result. A towel may be pinned around the head Jit 
Hie hair line, to prevent the action of the light except 
where desired. 


(C) Jeff Behary 2019 


201 



rnVSIOTllgRAl'V 


201 


SomC foUoW the Clinique, wl lere there i s .till a m , ,l 
Vnt * am ° l ! nt °‘ J a,r * ° f W8tti “S tte hair and treating to 

«”!r •"* “• •■> «p~ . 

When the paction subsides sufficiently g0 ahead with 
the Tesla spark for about ten days and then repeat the 



Portable Diathermy, Uesogap Con tail. 


blistering with the quartz lamp. If there are any hair 
follicles left, there will be a definite response to this com¬ 
bined treatment, 

A physician in one of my classes exhibited Ids own 
head as a testimonial to the value of the following tech¬ 
nique: Glacial acetic acid, one part, and vaseline four 
P !| r’tSj applied to the scalp, and the high frequency spark 
over the surface at the same time. 
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CHAPTER FIFTEEN. 

Diseases of the Eye, 

Diseases of the Eye, I here are a number oi diseases 
of the eye which have satisfactorily responded to treat¬ 
ment with electrotherapy. Much of the application has 
been with the use of the direct or indirect spark to the 
closed lids. 

Diathermy has been used in two ways, with one elec¬ 
trode over the eyes and the other at tlie base of the hair¬ 
line, and also in the lateral manner, through the temples. 

For pain accompanying various visual defects, the 
rapid sinusoidal current has been employed with one 
sponge electrode over each eye, using a comfortable cur¬ 
rent for from three to five minutes. 

Blepharitis. This condition characterized by inflam¬ 
mation along the margins ol the lids, will yield in gmu v 
ease, to the application of a mild spark from cither tin 1 
Tesla or Gudin current. Pull the lower eyelid down, ami 
with a small electrode there will he no difficulty in apply 
ing a mild spark along the margin of the lid, without 

203 


(C) Jeff Behary 2019 


204 




12 CM 


Mmi art's manual or 


any danger whatsoever of any spark 



passing to the f y e 


Then pull the upper eyelid up, and it is just as easil 
treated. If using the indirect Tesla, the fingertips may 
he used to draw out the spark. Some cases may li ave to 
be treated over quite a long period of time to insure 
success, but there should be no ultimate failures. 

Conjunctivitis, Iritis, Choroiditis, Retinitis, These 
conditions have been satisfactorily treated in the earlier 
years, with the high frequency, by the use of the direct 
spark applied with the vacuum electrode over the 
closed lids. The indirect method, using the fingertips, is 
a bettci method, and some localization of heat through 
the closed lids, should be made by holding the fingertips 
stationary. In this connection I wish to state that in 
1902, with the method then employed, which was the use 
<J 1 the spark from the vacuum electrode, I treated and 
cured a ease ot retinitis pigmentosa, which is looked upon 
as an incurable disease. Dr, George Suker, a well-known 
Chicago oculist, is authority for the diagnosis and subse¬ 
quent result. 


Granulated Lids. In granulated lids, the positive cop- 
pencil electrode is used with one milliampere of 
current, passing it over the area until the greenish-gray 
copper coating appears. This is repeated in five days. 
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The negative pad is attached to the arm or 
venient point. 


any con* 


In place of the metal topper electrode, any metal 
probe may be made au electrode, through the „ se of one 
of the clips to afford a soeket for attachment of the cord 
and a solution of copper or zinc introduced by wrapping 
cotton around the end of the probe and soaking it with 
the solution. 


Stenosis of Lachrymal Duct. The use of the nega¬ 
tive galvanic current, in conjunction with the lachrymal 
probes (Bowman delators), may be used to get the dilat¬ 
ing action of this pole, The principle is the same as that 
used in the negative electrolysis of urethral stricture. 
The positive pole is a sponge on the patient’s cheek or 
arm or wherever convenient. The dilator of the size nest 
larger than the one which will pass is attached to the 
negative pole and introduced in contact with the stric¬ 
ture, Turn on the least amount of current possible, which 
will be about, one-half to one mi Hi ampere. Very soon 
the dilating effect will cause the probe to pass the stric¬ 
ture. Repeat this treatment in four or five days, using 
the next larger size each time. 

Blindness from Intra-Ocular Hemorrhage, In ihese 
cases Tesla auto-eondensaf ion is used, because of its dim 
•native properties, and because it is always useful ulna 
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ever there is an ex tray a sat ion or exudate. Use it wit} 
from bOG to 900 in 11 Hamper es for about 20 minutes, p 0r 
five minutes, draw an indirect spark from the region of 
the closed lid and around the eyes. Daily treatments 
This does not interfere with the internal administration 
of potassium iodide, or other remedies which usually are 
employed. 

Cataract Reports of the successful treatment of 
cataract have been made lor a number of years. Note¬ 
worthy among these is that of Shelley {Archives 0 f Elec- 
trology and Radiology, London, November, 1922). 

Prior to two years ago I had considered results 
possible only in incipient cases and by the use of dia¬ 
thermy. More recently Cox and also Thome tz have re- 
porlrd results in senile cases. 1 cannot confirm any of 
those results from my personal experience. 

I hi method ot using diathermy by Cox is to have a 
bifurcated active electrode with mesh about an inch or 
inch and a hall square on both ends, which is moistened 
and one placed over each closed lid. Over this a good 

P a(] of ve *T wet cotton is placed, thus keeping the 
mesh from sparking and also increasing the capacity of 

rhi‘ electrode, A small sand-hag holds the electrode in 
place. 

The indifferent electrode is of T-shaped block-tin. 
pbih'ii with the narrow strip extending up over the nape 
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Of the neck. Me uses plenty of voltng*. but a , erv tillv 

spark.^p. Mays tho appearance of a white line around 
the margin after some three weeks of treatment j, an 
indication that lie is beginning to influence the case. :)ij. 
minute treatments. 


Try this method, no harm will result, but do 
sar iiy antimp a t e that success will f 0 ]jnw 


not nei-Ms- 



Optic Neuritis. Use indirect Tesla method with the 
fingers over the closed lids and about the angle of the 
giving a moderately long treatment of say 15 to 20 
minutes. The uso of the surging sinusoidal current has 
hcMj recommended, some employing with one electrode in 
the nose. 


Glaucoma lias been successfully treated by the use of 
auto-condensation and the localization of an indirect 
T ^la spark over the closed lid. Mild mechanical vibra 
ho " trough the fingertips over Hie same area. 
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A mil her Mctliort of Applying Diathermy to Foot, v'liere Heating "f 

Alotatmwai Area is Desired. 
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CHAPTER SIXTEEN. 

Diseases of the Ear. 

In General. Among: the diseases of the ear which 
iia\r btrvn treat id by physiotherapeutic measures, catar- 
i hal deafness has shown probably the greatest percent¬ 
age of successful results. The localization of heat in the 
ear. by either the indirect Tesla method or by the diather¬ 
mic method, has proved definite for earache. It is prob¬ 
able that as these currents are better understood our 
specialists will apply them to get results in many condi¬ 
tions which so far have not responded as they should. 

Deafness. I use the following classification of the 
cases of deafness which are to be treated, and this is 
purely a clinical and treatment classification: 


Form 

Treatment 

Improvement in 

I. Catarrhal Deafness 

Diathermy; Surg. 



Sin.; Vibration 

90% 

3 Internal Ear Deaf- 



Mas 

Tesla and Int. .Sin. 

1% 

■I Otrmeleroiii& 

Diathermy; Surg, 



Sin.; nnd X-ray 

lees than 1% 

2 
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I. Catarrhal Deafness. There are practically n 
cases of catarrhal deafness which will not show a defi 
nite response to physiotherapy methods. In about ny 
of the cases this will not be a sufficient improve men t to 
lie recognized as of definite value, but in the other 
it will be* ^ 

This does not mean that bearing will necessarily be 
entirely restored, but if the patient can hear a loud tick 
ing watch 12 to 14 inches away when the range was only 
two or thj ‘ ee ™hes at the start, that would be considered 
a sufficient amount of improvement to warrant the treat¬ 
ment. 

Improvement will vary all the way from 25% to 10G f ;;. 
It is well to consider for a moment what we have in these 
eases, in order to see the logical application of the treat¬ 
ment* Here continued catarrhal conditions have pro¬ 
duced deposits which more or less firmly bind the ossi¬ 
cles, so that the vibrations are not carried in from the 
dnitn to the nerve as they should be. Testing with a 
C tuning fork will show that the range of hearing 
through the natural canal is very limited or may be ab¬ 
sent, Applying the same test with the tuning fork to 
l he mastoid, and the tones are heard distinctly and nor- 
rnaHy lasting an average of about 15 seconds* 

1 his shows tlitit bone conduction is better than the 
natural conduction, and in these cases definite results 
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limy be anticipated from the use, first of diathermy with 
its powerful heat, to soften the catarrhal deposits, fol¬ 
lowed by the surging sinusoidal current and mechanical 
vibration, to break up the adhesions while they are soft. 

Diathermy may be applied in several ways. The dou- 
iiie ear electrode may be used, either in the external man- 
nei uirh the electrode surrounding the ear, which will 
bo found very satisfactory with my new electrode (Fig. 
44 1 or it may be applied with cotton moistened in salt 
solution, packed in tlie ear. and also covering the end of 
the electrode. Dr. Pollard's electrode for ear diathermy 
is an excellent one. (Fig, 43.) 

Do not pay any attention to your meter ordinarily, 
but in using diathermy only go by the toleration of the 
patient. Turn the current on gradually and do not try to 
get it too hot. As the time passes, the amount of heat 
will naturally increase. 

One great difficulty we have is that the electrodes are 
comparatively small and a very slight difference in size 
will make one definitely hotter than the other, and it may 
be necessary to add a little moist cotton to this one to 
even its area and prevent this unequal heat. This is par¬ 
ticularly the case when the tf ice-tongs T! type of elec- 
lrode is used. 

With this form the electrode is attached to one pole 
of the mild diathermic current, and the other terminal 
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goes to n large metal handle held by the patient. The 
other electrodes have sockets for the direct attachment 
of the two diathermy cords. The average treatment is 
20 minutes with the diathermy. 

Some very remarkable results have been obtained by 
an instrument combining the action of the high frequency 
and the radio* in many eases of deafness* some of them 
congenital. 

Diathermy may also be applied with the patient or 
operator holding two ordinary metal electrodes and 
carrying the beat through into the ear from the finger¬ 
tips. Undoubtedly a specialist may devise an electrode 
by which one terminal will be inside the throat to the 
eustaehian tube and the other in the external ear ? and 
thus much more definitely reach the area involved. 

After the diathermic treatment has been given, with 
the same electrodes apply the surging sinusoidal cur¬ 
rent for five minutes* by merely disconnecting the cords 
from the diathermic circuit, and connecting them into 
the sinusoidal circuit. The surging sine is used until a 
-picking’' sensation is felt by the patient. Five minutes 
is ample. Remember that the surging sinusoidal current 

has very deep penetration. 

After this use a mechanical vibrato, preferably wilt 
a rubber cup large enough to take in the wM. eIle 
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ear. A short application of possibly a minute or 
be sufficient to get the effect of this heavy vibration, i„ 
assisting to break up the adhesions* 

2. Internal Ear Deafness. In these cases the nerve 
itself is affected, and they respond to treatment only in 
a very small percentage, say about one in 100. I usually 
treat these eases for about a month, and if no improve- 
ment is evident, give it up as beyond the reach of my 
methods. 

The method of treatment is with the same electrodes 
except that the attachment is made to the two poles of 
the Tesla current and followed up by the use of the in¬ 
terrupted rapid sinusoidal current, instead of the surging 
sine* Yibration may or may not be employed. It usually 
makes the ear feel more comfortable, but is of no definite 
value in this type of deafness. The X-ray, howevar, 
may be used here, and will probably increase the per 
cent age of results. 

3. Otosclerosis. For this condition the aurist offers 
Hie patient no hope. Occasional cases have been cured 
by following the method outlined under catarrhal deaf¬ 
ness. In using the tuning fork in these cases, it will bt? 
observed that bone conduction is better than the natural 
conduction, but the difference between this and tb* 1 
catarrhal eases is that with the fork held to the mastoid. 
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the tones nre heard for a much longer time (from 30 to 
4'i seconds). One of my students made the observation 
that the cases of otosclerosis cured are those of mistaken 
diagnosis. 

Di, Riehfiidsou of Washington, D. CL, has called the 
attention of the Profession to remarkable results obtained 
in these and other cases of deafness, through the use of 
stimulating or ionizing doses of X-ray. My figure given 
above, for less than 1% of improvement, is based on the 
use of diathermy and the surging sinusoidal current. 1 
have not had sufficient experience with the X-ray to be 
able to speak definitely, but I hope that this will greatly 
increase the percentage of results. These cases call for 
a long period of treatment, lasting over many months. 

It is unnecessary to say that inflation and other 
methods in ordinary use, should accompany the various 
treatments with electricity. 

Tinuitis Annum. Ringing in the ears has been bene¬ 
fited by the use of Tesla auto -condensation, and at the 
same time using a direct or indirect spark about the ear. 
Mechanical vibration is also advised. Severe eases of 
Meniere’s disease will uot yield to this method. 

Suppurative Otitis Media. Zinc ionization with the 
positive galvanic pole is the treatment. Let the patient 
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lie on his or her side with the diseased ear up. Bind the 
negative pad on the arm or at any convenient place. 

Insert a hard rubber ear speculum into the ear ami 
drop in with a dropper a 1% zinc sulphate solution to 
well fill the speculum. Insert a wire from the positive 
pole into the solution and use two to five milliampem 
of current for about ten minutes or even as long as half 
an hour. Some remarkable results have been reported 
where only a few treatments were required. Treat about 
five days apart 

The use of the 22(tsolul>le inercmodiromc solution in 
I he ear and then rise application of the short ultra-violet 

through a quartz rod has also proved successful hi tliesr 
cases. 




CHAPTER SEVENTEEN. 

Diseases of the Nose. 

Zmc Ionization, In polypi and in enlarged turbinates 
some very definite work has been done with the use ol' 
zinc-plated steel needles, or rods, used by insertion or by 
contact, and attached to the positive pole of the galvanic 
current* Ihe zinc Ions thus liberated, coagulate, stop 
hemorrhage and are germicidal in character. (See the 
article by Friel, London Lancet, June 30th, 1923*) 

In inferior turbinates he introduces the zinc needle 
and employs 15 milllamperes for 30 minutes, reversing 
polarity in order to remove the needle* He also uses it 
through the naso-antral wall for antrum infection em¬ 
ploying the same amount of current for 45 minutes* 

Simple Chronic Rhinitis, For these conditions with 
considerable swelling or tumefaction, the positive gal 
v anie is directly indicated. It is much more effective if 
used with cotton on a probe which has been soaked in one 
uj '*000 adrenalin chloride solution. The negative pole 
■ a pad on the arm. Three to five milliamperes arc used 

3X7 
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,-„ r about live or more minutes. Treatments are given 
iaily until the swelling is relieved. If the secretions ^ 
found to be very acid, a few treatments using the i\* m . 
hvi> galvanic pole will neutralize this acid condition. 



The Electric Scalpel for Cutting Purposes 


Atrophic Rhinitis. In ozena, with its dreadful odor, 
1 li e use of the vacuum electrode in the nose, with die 
Tesla current, has given results in tending to deodori® 
and benefit the disease, although I do not consider 
curative. Ozone inhalations also are indicated hi d 
conditions, and ultra-violet applications with quarU ^ 
plica tar. The very powerful deodorizing power of otm 
will he referred to elsewhere in the chapter devoid 
Ozone. 
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CHAPTER EIGHTEEN. 

Diseases of the Throat. 

Acute Tonsilitis, Pharyngitis, Laryngitis. In these 
acute conditions the bc^l results are obtained through the 

use of the short ultra-violet to the area involved, the 
quartz applicator ordinarily being employed with 40 to 
m seconds' contact. This is particularly satisfactory in 
acute tonsillitis. Next in value is the use of a mild direct 
or indirect Tesla spark over the surface of the tonsil 
after first swabbing with ?i local anesthetic. This method, 
which is really a mild ftilguratuni, is germicidal in char¬ 
acter. 

I prefer the indirect method. The combined treatment 
and coagulation eh etrode illustrated (Fig. 47} is a con¬ 
venient one for this purpose. The patient is seated on 
(he autoucandensation pail attached to the secondary 
Tesla fthe large fenoli). 

The sliding metal rod in I lie elect rude is drawn hark 
in the insulating canola so that it is about 1/16 to ]/8 
Af ar > inch from the end of the canulu. Fix with the set 
screw. Hold the electrode in the hand making contact 
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with the disc on the other end of the rod. When tin, 
current is on t an indirect Tesla spark passes from j.i (1 . 
tonsil to the end of the rod. J’uss this over the whole tonsil 
surface. 

In conjunction with either the short ultra-vio^st ur 
the Tesla spark, the use of infra-red externally to throat 
for half an hour will prove very desirable; or use thfe 
radiant light in the same manner. 

Chronic Tonsilitis, Electrotherapy has been employed 
to a considerable extent recently, both in the treatment 
of chronic conditions of the tonsil and also for their 
destruction or removal I give herewith a classification 
which is purely for indicating the different methods of 
treatment and has no other significance. 


Form 

Treatment 

Destructive Measure* 

I. Hard, indurated 
tonsils 

Diathermy 

Desiccation or mild 
coagulation 

2. Soft, boggy trm?ih, 
infected crypts 

Mild Tesla Fulgura- 
tiou 

Desiccation or mild 
coagulation 

3, Badly tl ls eased 

tonsils 

None 

Coagulation or re¬ 
moval by usual 
methods 


1. Hard, Indurated Tonsils. The treatment here 

rt 

is based on the softening effect of the powerful heal 
the diathermic treatment. Diathermy may be emp^D 1 * 
dt either of two ways: First, with two small electiedt 
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one over each tonsil area externally, carrying the l leat 
directly through into the tonsils, or it. may be used by 
the indirect method with the patient sitting on the chair 
pad attached to one pole of the diathermic current, the 
other pole going to a metal rod electrode (the so-called 
tonsil electrode), which is held in the operator’s hand 
and brought into contact with the tonsil. Painting over 
the tonsil first with some form of local anesthetic is de¬ 
sirable. This may be 2 f ; butyn, or the use of the solution 
which will later be referred to, consisting of 10%. cocain 
and carbolic in the same aqueous Solution, The cur¬ 
rent is turned on gradually and moderately, and the 
electrode parsed over Ifie whole tonsil area. This means 
that a small hot point is travelling over this area with a 
slightly blanching effect, but not with enough current 
to produce definite coagulation* The treatment takes 
two or three minutes for each tonsil, and the feeling of 
the throat thereafter will be as though it had been mildly 
burned by taking a swallow of too hot coffee. This will 
subside in four or five days and the treatment may he 
repeated* This treatment may be used in conjunction 
with the first method or separately, as desired. 

In case the response to the treatment is alow, IM 
efl-o it is desirable to follow what is really a surgi'- 1 ^ 
method, dfsieeation or mild coagulation may he resorted 
• o. The technique for desiccation consists In coiuirel ui>- 
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till* tonsil needle in the I’lnnk handle (Fig. 45) to ih.- 
Omlin terminal. Teat the amount ol enrrent by the spark 
(bat can lie drawn by bringing it near to any pieee of 
metal. Only a mild current is necessary, one that will 
give a spark of one-eighth to one-fourth of an inch. Apply 



c 


l ig. 45 — Plank Handle ami Xeedles. 

this Ij y direct contact with the tonsil, either using the 
blunt end of the needle and thus producing a blanching 
of the tonsil, or inserting the point of the needle tor about 
one-sixteenth inch. 

There mro some who prefer to use a small disc lor this 
purpose, or to bend the end of the needle and lay i( «»■ 
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by flat contact for a few seconds. This treatment ] 
be repeated in a week or ten days, as needed. 

Usually 7 to 10 treatments are required when dealt 
cation Es employed. 

The technique for mild coagulation will be given an- 
der the method of treating the boggy tonsil* 

2. The Soft Boggy Tonsil. There is no current which 
possesses the equivalent power of the Tesla to cau$<i 
shrinking of tissues and at the same time the spark from 
this current however tuild. is distinctly and absolutely 
germicidal. Therefore, for this type of tonsil, this is the 
ideal current. It has been employed in many ways. Some 
have found reasonably successful results attending the 
use of the ordinary vacuum electrode to the tonsil, em¬ 
ploying a mild spark preferably. The more common 
method of treatment is the use of the indirect Tesla 
method, where the patient is seated on the chair pad 
tached to one pole of the Tesla current. (Fig- 46.) The 
metal tonsil electrode (Fig. 47) is held in the opeiator s 
hand. The tonsil is ordinarily anesthetized by one or two 
applications of either local anesthetic referred to in tH 
preceding section. The tongue is held by a wooden loasp* 1 
depressor or by the operator's fingers. This hand also 
serves, from the amount of contact, to regulate die ^ 
rent which is drawn from the tonsil and grounded thr ° 1 ^ 
the operator’s body. The elect rode may be used in bV 
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rout iud. or, with the protecting Camilla the tnetal pflH 
may be drawn back to produce a definite length of B pa r i ( 
of from 1/32 to 1/S inch. This spark, of course, produces 
fulguration and is employed over the surface of the tonsil, 
producing a brownish-white bum. Special attention i s 
paid to the crypts in order to destroy the germs having 
their habitat therein. A treatment once in five or ten 
days is required. 


Tonsil Electrode for Indirect Tesla or Coagulation 


Where this method seems too tedious, ae g 
mil d coagulation is recommended* My own P 1 
for mild coagulation (300 to 600 mil dampen 
the East desiccation is the most popular metl 

General Consideration of Advantages and 
tages of Desiccation and Coagulation. The us 
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ritiir ami with comparatively little after trouble. It 
much longer to destroy with mild coagulation or ^ 
desiccation. 1 rarely coagulate tonsils in a child i lml 
twelve years of age, which would bar out the 
number of eases. This is not because a child's tonsil will 
not coagulate as readily as an adult’s but because y ou 
have to have absolute co-operation on 1)ie part of your 
patient when coagulation is used. Desiccation is not quite 
so difficult, but largely open to the same draw back. 


Now on the other hand there are conditions in which 
coagulation has the advantage over extirpation and for 
these cases alone. I feel that our throat men should learn 
tin use of coagulation and employ it in these suitable 
ses t using their usual method for their ordinary cases. 


First ami foremost let us consider the “bleeders. 15 
Here is a idass of eases where the patients are not good 
surgical risks and. many never become such. There is no 
hemorrhage with coagulation and it may be employed 
without hesitation in these cases. 


Next comes a class containing patients along in y® ars: 
with heart or kidney lesions; or who for one reason rtl 
another are nut good patients to stand shock. Then* ]S li ' } 
-hock with coagulation and if is the preferable . 


i he 


There is also this point In remember and 
teehriiqur for mild coagulation is simple 


that is 

and eadb 
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learned , 1 . 1,1 many may master it when th „ v , . 

to be able to become experts in exti,.patio,,! ° " 0l S ™’ 1 

Tlu re is no h, toagulation and ,l u ,pr« 

(.’coding is apparently very safem ^ ™ 

Sterilization or Destruction of Tonsils? Here is •, 
question which lies been earning steadily to the front ^ 
nvo or three years; that i s whethe* all of the tonsil sha ri 
be removed or destroyed (whether by extirpation or 
coagulation), or whether it may be sterilized through 
coagulation and much of the tissue allowed to remain." 

I am on. i,| those who started originally with flic old 
toiisillotome used to slice off a superficial section and then 
became convinced that the complete removal of tonsil 
tissue was desirable, and that has: been my attitude for 

>f»arSj as it is that of probably the majority of the pro¬ 
fession. 

However in the last four years n new I bought has been 
2dually obtruding itself. 

b] going around over the country holding lecture 
r r> ur\ses on Physiotherapy, 1 customarily coagulate eases 
before my classes to demonstrate the technique. Going 
back to the same city oil subsequent occasions I have 
frequently had an opportunity of seeing rlmse cases a gain 
j ool in many of them I was clmgrineil to find how ititle 
" l rFl1 '' tondl f had smrridid in destroying, feeling find 
vv,| b my cxpcim-nre i si.id have accomplished more. 




KwcFft VrnW 
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However, on asking these patients how they fell i ^ 
mndi surprised and interested to have them say in ?* 
every ii.stai.ee that the throat felt fine and they h a ,j hatl 
subsequent attack of tonsillitis. This suggested the thou.J 
Hist although all tonsil tissue had not been removed. H,,„ 
remaining had hern sterilised by the heat of coagulation 
mul was no longer a menace to the patient. 

1 was therefore prepared when Met!., (W and 

ntliers set forth the idea that sterilization and not d t - 
srruction is desirable, basing; iln-ir conclusions on clinical 
uhttr^tim and the idea that the tonsil has an perils] 
^t i'i i■ i joii ck^irn hlc [u preserve. 

1 *™ " ot tv y hl S to influence the opinion of tin* reader, 
who may sterilize or completely destroy by desiccation 
!,r co »e u ^tion, or remove by extirpaiion as he sees fit. 
!j1J1 I sin being won over to the sterilization idea. 

Whin we coagulate, the coagulmn itself separates and 

mu :s hi vi, \, but there is u considerable zone around it 

where the heat is intensive enough to have Ordinarily a 
-sterilizing effect. 

Technique of Mild Coagulation, The tonsil is aues- 
rlit risted by swabbing over it either 3 per cent butyn or 

e0Came 10 e ^t Phenol 5 per cent in the same , 
aqueous solution, l find the amount of anesthesia re- 

,{m ™ } ** much 1,?8S ll[ uu f formerly used. As n rule, lira 
. . . flvi> min,,r es apurl, will render the pa lind 
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,wid - V r,,r e »«»“l»tion five millu , w aft 

‘ Som,;tim « i « »M«i •Rdicttiou j, mi 2 L Z U| ’. 1>U - 
]|M !l wry Sensitive throat and gfl ,„ „ f 1 * 1 ®"* 

surrounding was to «„, y § ritati0n 0 /^ 8 * T* 

>» tient disao!vE slowly in tfl e month a table! of , 
with aiies,hesine, ca lridin 

FomerJy I foequemiy injected the lonai, with 

.; ' ,1 ' ]na 1 '««<* ^ *5 «ej. r ; 

or he past wo years. If there seems to be a little pain, 
by flashing the coagulation with the foot-switch it will 
mit be unbearable, being compared to the interrupted 
spark used in fuiguratiou. 

The pat it-ni rs Boated on the lliin auto-condensation 
pack which is connected to one d'Aremival diathermy 
EerininaL Phe other terminal is connected to the Plank 
coagulation handle, tin* current first being passed through 
the meter. We will use 300 to 600 milliamperes, 4o0 or 
riOO being- & very satisfactory dose, possessing distinct 
eoagiiiatiiig power but being readily regulated and not 
likely to penetrate too deeply. 

Now we need to know before we start just, about how 
utiicli current we arc using, as manifestly we cannot put 
‘i needle in the tonsil and JJien regulate our current up 
iJ| down to the desired dose. We must know beforehand. 

I hcr r are several ways llml may be employed. The 
J ,:j1 wnt rnny lir>ld jit the hand a potato or a piece of meat 
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into which ihi* needle is plunged and then the cui-rcm ail 
justed to the desired reading. 

The method L ordinarily employ is to “short.” my 
eummt from the needle to the other terminal. Be sure 
your spark-gap is Incited down and that I lie needle does 
not touch iht? other terminal or you might ruin your 
meter. Hold the needle about nr 14 of an inch from 
ihe terminal, put. volt controller on set-und hint mi and 
grailiially turn up spark-gap until a spark passes frum 
needle to terminal. Your meter will read 1200 or 141 It) 
injllmniperes on the “short” but with pal tents body 
weight in tlie i-ireuit you will find thal you have alunii 
f>(K) iniilifliiiperi j s in actual use, or near enough to it thal 
you can start with this dose and regulate up or down 
us may be required. 

The 1 Et-ineh aluminum tonsil needle is my preference. 
It is covered with closely-fitting rubber lulling for insula¬ 
tion, tJ]h tubing being tied a( the end with a thread so 
Mint only % of an inch of the needle can be inserted m 
the tonsil Tins is important, as without tying is. die 
needle will often pencil'll to much farther than >on hiitn 
or desire. I bend the needle slightly near the end to 
facilitate its introduction into the lonsil. tin- [mtiit Im'i 
big to my right for intrudimiion into the palh-nl * lf 11 
tonsil m then turning i« armmd in the »|>P'««4 
tion For the rigid tonsil 
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1 16 ° eeaU ; S 111 tlle toor p* U m , hc w 

r eh T for two Sl : c<)> ; 

ot codim , 1 , 0 - of co*gul«fc,n iwj[ . f 

nog. A spot possibly a quarter of iin iaeh in 4ia 
is coagulated. In #nm.l the penetration of the CM „ llk 
,um in two seconds will he about the same as the kni-th 
of spark that ran he drawn bom the ifeadte on the 
“short." Holding it n little longer will mean greater 
penetration. Kxerulai- good judgment about this; Nest 
coagulate a plug at tile inferior pole. % thus treating 
at the two poles it is possible to destroy the circulation 
in the tonsil to a large degree. Then add two nr three 
additional eoagulatioiis in the central portion of the ton* 
“it; which may or may mil bo cot&neiLt. Always avoid 
the pillars. If a pillar retractor is necessary do not use 
a metal one. The bone crochet hooks which the women 
used to use, make good retractors. Wooden tongue de- 
praisnrs arc employ id. The little lamps operating from a 
contained battery cell and having a place for inserting 
the tongue depressor, are* especially satisfactory as they 
throw a nice Ii<rh1 on tin* tonsil while you are holding 
the tongue down. 

In '‘bleeders' I often use the blunt end ol the needle 
for yon will find you can coagulate by cmMaH as ^ell 
!l * by insertion. 

Von may p M || tine ioflsil forward and linhl with - 1 
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tviiauuhui] it 1 desired This is dona by m asmtam % 
met»I tenaculum in center of tonsil will eaiiso no ttoubl," 

In from six to eight hours after coagulation any ^ 
action will take place and reach its maximum du m , r 
the succeeding: 24 hours* Ordinarily it is not severe auj 
the patient says the throat is no sorer than with an 
ordinary attack of tonsillitis, which he is used to. Oc¬ 
casionally considerable edema may develop which is 
controlled by an aspirin gargle. Dissolve two aspirin 
tablets in two tablespoonfuls of hot water and let patient 
gargle a small swallow every 10 to 30 minutes. It seems 
to have a very definite 'influence on this type of edema. 
I- c bags to throat also reeoiamended, if bivath is foul 
any desired gargle may be used. In 10 to .12 days the 
coagulated area comes away. Sometimes in one mass bin 
more often it keeps flaking off until it is all gone and 
more or less of a era ter remains. This often appears u 
if mmv coagulation would be required. Do nut make :i 
ser-mid application in less than six weeks from the first 
A Tuny times you will then find it unnecessary; but you 
may repeat until cither sterilisation or complete destruc¬ 
tion of tonsil results. 

There are several other methods in use, but this i» 
rhe one I personally use and prefer. 

Be mire needle is in tonsil before pressing on fool 
switch ami release switch before retetovit* needle, ttaw 

?i voiding a spark. 
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CHAPTER NINETEEN. 

Respiratory Diseases. 

Brcnchitis. In acute bronchitis, the treatment is th< 

QSe ,nd,rect vm the chest for ten or fiftee. 
minutes, used in conjunction with the high candlc-powe: 
lamp ; two treatments a day being advised. 

Infra-red may he substituted for the radiant light, 
radiant light. 

It is in chronic bronchitis that we usually have tin 
opportunity of employing physiotherapy, For this di 
thermy is the treatment. (Fig. 49 h ) 

1 fie smaller electrode is placed anteriorly over til 
birj.'vj bronchi, arid it is to he remembered that these ai 
ahrmr one-fourth ot the way in from the anterior dies 
wad. Consequently, if we wish to he technically precis. 
we the area of the smaller or anterior eleetrodi 

r >Me-fourth that of tin- posterior. Many operators use i 
nhout one-third the size and as the heat spreads out froi 
the high point, it ’will include the area desired, as th 
treatment proceeds* 
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If the chest is Hit ry, soap lather will be require 
raticnt lying on bade on the forger electrode, the 'diL 

electrode being held in place by a sandbag/ Giv/ rb, 
dosage in accordance with the size of the smaller elec- 
trode, using ho In Jrli mi lli amperes Id the square inch 
Treatment should be for about 30 minutes. 

Explain to the patient that diathermy causes increased 
liquefication of the sputum, and therefore, the symptoms 
at hrsr may be aggravated* 'Hie patient will cough more, 
although the cough will be easy and will bring up more, 
but thinner sputum, than they have been coughing up 
previously* After a few treatments the condition will 
change and rapid progress ordinarily is observed. Daily 
treatments at first are desirable. 

General irradiation with long ultra-violet is usually 
indicated because of calcium deficiency. 

Bronchial Asthma* The treatment for bronchial asthma 
is identical with that for chronic bronchitis. It is nv 
rule not to treat for the first three or four treatments, feu 
more than 10 or 15 minutes, and seldom to use over 50 
lo 60 milliamperes to the square inch, because otherwise 
the patient may have an uncomfortable night following! 
the treatment. After a few treatments, the dosage 
tune may be increased* 

We do not expect a cure in these eases, hut 
'h': patient very definite and positive relief. 
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It isi, of emim\ unnecessary to say that no improve 
meat will result in lhe treatment of asthma that i a 0 # 
renal or cardiac origin. 

The latest finding in bronchial asthma is that clia- 
thermy to the spleen is apparently more effective; causes 
no unpleasant symptoms and also increases 1 lie ionizable 
calcium. General ultra-violet irradiations are to he used 
in conjunction. 

Pleurisy. If you have an opportunity to treat a caw 
of pleurisy before effusion has taken place, one very long 
treatment for 45 minutes to an hour, with diathermy, will 
often entirely abort the disease. 

After effusion has occurred, the best treatment is with 
the high-candle power lamp, cupping, and indirect Tesla, 
in conjunction with the usual medical treatment. Later, 
if there has been left an exudate or a thickened pleura, 
the best treatment is diathermy with an electrode of suit¬ 
able sisse to cover the area and with the usual dosage ol 
60 to 75 milliam peres to the square inch of the smaller 
electrode, arid a duration of half an hour. 

Infra-ref 1 may be substituted for the radiant light- 

Tesla auto-condensation in conjunction, will prove el 
definite value in causing absorption. The air-cooled nli^ 
violet lump is of real value also in these cases* 

Pneumonia. Treatment of pneumonia is the use of tlw 
d Arsonval diatherm ic curreitl. with a four by seven hiorK 


■ 
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tin « leutrode bilvk onJ , ™>" through the aff flsted bi„ 
Should the case he bilateral, treat one side at a time „ ‘ 
from 2000 to 2300 milliamperes for half an hour ‘ tnd 
P™ two treatments the first 24 hours, and one thereafter 

accordance with the clinical findings. Hot soap lather 
is used with the electrodes* 

It will be observed that the treatment with diathermy 
entirely changes the character of a lobar pneumonia. In¬ 
stead of running along with a high temperature mid a 
crisis between the fifth and ninth day, with a sudden 
drop in temperature, under the action of diathermy, the 
fever gen^ down by lysis or gradual decline* In a large 
series of cases there are only two on record of death en¬ 
duing where diathermy was used before the third day of 
the disease. The credit for establishing the value of this 
treatment belongs to Dr. Harry Eaton Stewart. 

In a recent interview 7 Dr. Stewart tells me that he 
now uses electrodes extending about an inch and a half 
beyond the margin of the affected lobe thus often pre¬ 
venting extension of the disease, lie also finds longer and 
more frequent treatments may be used in severe eases. 

There is only one caution to consider in using dia¬ 
thermy in pneumonia, and that is not to liquefy the chest 
contents too fast. The powerful heat of diathermy has a 
^ry marker! effect, and 1 was told by one doctor that he 
tbought he literally drowned two of his patients in 
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own secretions, because the contents were liquefied to 
fast. 

For tliis reason, many at the present time only ^ 
1500 milHainperes for the dose, but by observing the ac 
tion of the treatment, there will be no trouble about ad- 
justing the time and frequency of the treatments in 
accordance with the individual requirements. 

This method 1ms practically abolished the mortality 
rate in lobar pneumonia, if the case is taken in any reason 
able time. 

Tuberculosis* Although diathermy is one of the best 
measures that we have in tuberculosis, care must be ex¬ 
ercised in employing it, for the reason that in those casts 
whr*re hemorrhages have occurred, or are liable to occur, 
the increased blood in the blood vessels will often pre¬ 
cipitate a hemorrhage, if diathermy is not used with 
extreme care. 

It is advisable to use at this time, not more than 1500 
milliamperes of current, and nol to give treatments inf 
lfUitriT than 10 minutes. In earlier stages, the diathermy 
may be given without this danger. 

Of all the physiotherapeutic measures employed n* 
tuberculosis, the air-cooled quarts lamp is the outstand¬ 
ing one as far ns general benefit is concerned. 

Treatments with the air-cooled lamp are given ^bu* 

* fl] 

i rig with an exposure of about one-half to one ininiib 1 
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,he lamp 30 to 40 inehes away over e(ic h area, alld 
ally increasing one-half minute every third tre-atrann 
General irradiation back and front to cheat OT to whole 
body. 

A second treatment should come at about the time the 
erythema produced by the previous treatment is suhsid- 
ing. which Will ordinarily mean every second or third 
day- Formerly 1 gradually increased the time up to 
30 or 40 minutes, but now 1 do not 50 beyond five. 

In tuberculosis we always Lave calcium starvation and 
the action of the air-cooled lamp in fixing the calcium 
content of the cell is directly in line with what is re¬ 
quired lor these cases. In addition, it has its general 
up building effect- Of course, the quartz lamp does not 
manufacture calcium and it will have to be administered 
to the patient in some readily absorbable form. Calcium 
iodide or calcium laeto-phosphate are good preparations, 
or use one of the combinations of lime, magnesia, potas¬ 
sium and soda, which are on the market. 

Ultra-violet is. contra-indicated in advanced cases. 

In my cases of tuberculosis, I like to employ the use 
of ozone, by having a room ozonizer, in the room which 
is occupied by the patient, or if the patient is up and 
around, lei it be on a stand in the room during the day, 
but when the patient is m bed, it. should be cm a table 
at the head of the bed. Windows should always be open 
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■mti thi- ozonizing mm-hine will increase the ammu 
oxygen in tliu ;iU- which the patient respires, My th 
i* tli nr It there is reduced lung capacity but the 


AO—W h ler-fooled Lump in May KeviT, 

handled by tli is Lessened amount of lung tissue coiitSP*® 
■ i u r i-fti i^r amount of oxygen, it will keep up Hie bsilniP 1 ' 
required by the system. 

Hay Fever. Use a nasal vacuum electrode in the nose. 
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l)y either the direct or indirect method, going car e £ uUv 
over tl.c whole mucous membrane. The indirect T «1 
with the fingers stroking the sides of the nose and loj. 
izmg the heat, is also recommended* Then with thi> 
quartz rod applicator on the water-cooled lamp (m%. 50; 
insert as far as possible and expose one minutej with! 
draw about three-quarters of an inch and give another 
one-minute exposure* Do this iu each nostril. Finally 
with a post-nasal applicator, treat that portion as well 
Give treatments for relief during the attack. General 
irradiation with the air-cooled lamp is advised to raise 
1 lie blood calcium index. 

If you can get these patients to come in four or five 
weeks before the threatened attack and follow out the 
same method in nine cases out of ten the attack will not 
occur, or will he so very mild as to be insignificant. 
Usually they do not co-operate to this extent, and wait 
until the attack is on and come back to the physician 
for relief. 

, Inhalation of ozone has proved beneficial in these liaj 

i fever cases also. Of course, when the vacuum electrode 

! is used there is more or less ozone liberated locally. 

The new quartz mercury electrodes combining high 
frequency and ultra-violet are proving usetid in 
cases, 

___ 
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CHAPTER TWENTY, 

Rectal Diseases, 


In General. The positive galvanic current may be 
llse d with the Neiswangcr bag electrode to drive the 
owchloride of copper or ssdne, into the rectal wall, for 
proctitis. or for tlie relief of pain. Diathermy is applied 
with the prostatic electrode folio-wing the technique out¬ 
lined under prostatic diseases, 



Vibration for Relaxing - the Sphincter Am. r l he st ead> 
application for a few minutes of vibration over the anus 
will cause a local inhibition with complete relaxation o 
the sphincter which will enable the physician to intro¬ 
duce instruments, or make examinations w in w 

otherwise be difficult or very painful- 

lated hemorrhoid to be letiunc rc sult. 

prolapse of the rectum, will facilitate 1 •« Sl 

t+nrv conditions 

Proctitis, For the various ntarnw ^ o£ p0sit ive 
the rectum, the best treatment ^ e j ec trode, Q r fl[1> 
(a&lvfinisnn with the Neiswaugt,! 
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(> Uu*r electrode which will permit I he driving in of <- 0p _ 
pel . or zinc from the positive pole. Patient lies on Uh 
side in the Sims 1 position. 

The negative electrode is placed under the patient*! 
thigh, 15 to 20 mill!amperes of current is the average 
L | 0S{J given for 20 minutes. Some rectal specialists have 
made use of this same principle to charge a solution with 
positive galvanism which is passed on up into the sigmoid 

and colon. 

Pruritus Ani. This is best treated by positive copper 
galvanism, using the method given under proctitis. It 
I, as also been relieved by the use of a biehlorid solution 
externally with the positive pole over the gauze which 
has been saturated in the solution. It is always advisable 
to look for small sinuses in the mucous membrane and 

incise them if found. 

Hemorrhoids, Two methods of treatment, are at pve* 
( >nt in vogue, one with the positive pole of the galvanic 
current for positive electrolysis, and the other by mea3lS 
of electro-coagulation. In either ease a definite de* 
of anesthesia is required to satisfactorily | 
work. 

As these treatments are given for the purpose of 
mg the trouble without causing the patient, to be con 
to the house, it is necessary that only a small amPl 
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work be done «t a single sitting. K a ^ ^ 

a, one time, the patient may 1* kept 

days, just as would he the case •&« S ur e i ea i pr J d ™ 

and therefore, would have no special advantage. 

It will be observed that piles usually occur on the 
posterior surface of the rectum, and therefore, anesthe¬ 
sia to affect that area, is all that is required. 

The operator should undertake to treat one or two 
of the larger hemorrhoids at each sitting, or if there are 
a large number of small ones, treat one-third of the area 
at each time. In this manner the amount of pain ond 
annoyance suffered by the patient afterwards, will he 
not more than he is having at all times with his hemor¬ 
rhoids anyway. 

For anesthesia butyn Vi of 1 per cent in»y be art. 
or procain or novocain, 1 or - per rent. A non ptepere 
.ion celled anrstex. which is slow in absorbing. A-* 
maintaining the anesthesia lor a lnn*:u ^ Iru> 
found very satisfactory* 

, , i ft f the hemorrhoid to 

Either inject amend lh' has . _ ‘ , few drops 

be treated or, with a two-n»ch m*t 1 ' ^- th the 

lisaure, and ltie 


just below the posterior ronimw—> ^ 

null in is down ou 

gloved finger in the rectum. ] ^ ^ ^ ie n! ctum 

sphincter, pass the needle up 0,1 . 9 j ( , 0 p after drop 

a <td as it i ft gradually withdrawn, c 


(C) Jeff Behary 2019 


248 






kiikku ahtV manual or 


2 J" 


0 f the Miii'stlu-lir. Then go into the sphincter ^ 
tiiiii the anesthesia will cause relaxation. 

When this halt is treated, without removing tll 
needle, pass up on the other side ami do the same, 
will answer nil purposes, 

Either a glass or metal speculum may be employed 
The metal speculum is the one that has a window or slide 
in it, which will expose a certain definite area for treat¬ 
ment* The metal speculum does not cause any trouble 


unless the needle comes in contact with it when the car- 
rent is on. That is all it is necessary to avoid. 

Ordinarily no speculum will he necessary* 

First. The Method for Positive Galvanism. Use a large 
cambric needle for the positive electrode, with the nega¬ 
tive on the patient s abdomen and held by a sandbag, or 
it may be underneath tin.* patient's hip with the patient 
tying in the Sims’ position. When the steel needle is 
used, it is only employed for that one sitting, when it is 


thrown away and a fresh one used at cadi subsequent 
treatment. 


A better method is to have a steel needle heavily 
plated, when it becomes non-polarizable and may be llsCl 
repeatedly* In the larger hemorrhoids the needle i* 
trod need from the top, passing down, but not Q'l' 1 * 
the base. Tu those which are more flattened aid, r- 1 
obliquely with the needle, still avoiding the base. 














* 
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Now follows wlfflt I r-till the '‘ 10 . L - ^ „ 
absolutely exact, but enables the phvsieiau . ' “ " ut 

dosage, etc., in mind, 

l;se len to fifteen milliaraperes, f or ten to fif teen 
minutes, ami the hemorrhoid will separate in ten u, 
days. 



•Multullicriu lor Coagulation and for l>t‘ n> mi MertrVid : 

Portable a fid KITu'icdt, 


A.s n mlo it will come nearer being ten to tv* l' 1 - ^ J LM 
>t is ten to fifteen, but the ten to fifteen figures are hi- 
elusive. 

At the end of u. week, although the henuuihokh ^ 
Preceding time, will not have dtsapp' h,u '* 
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br in h condition which will make sm addtiouiMl 
treatment safe and comfortable. 

Second. The Electro-Coagulation Method, Iti this 
l ase t he same needles are used that are used for coagula. ■ 
tion of tonsils or elsewhere. The short needle is prefer 
able, and it may be used in several ways. The point of 
the needle may bo inserted in Ihe hemorrhoid and with 
:3U0 to tiOO milliamperes, the coagulation process carried 
nut; or the blunt end may tic used; or the deetmde may 
be bem around in the shape of a buttonhook, and hooked 
around, or laid flat on the hemorrhoid, with the same 
coagulating result. 



liiiM niRiiV Clump for lleninrHioifts. 


It is always important to avoid the base. If congal* 1 
lion extends into the base, ;im ulcer frequently iorm* ^ 


v. hen it lies is cicul Hcliil 
fumI very umlcHiriihlo. 


I issue forms which is annuyin r 


i 
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With larger tumors the pil E m . lv 


forceps and the hooked needle pl aee ‘ d ar0Md J‘ th a 
from the base, as coagulation will a i so up 

ward), and a zone coagulated through. The hemordi'ni'' 
is then cut off at the distal point of the coaguUtiln 
leaving the stump sealed with the coagulant, which 
separates and comes away in 10 or 12 days. 

One of the best and most satisfactory methods k tlu 
use of Bierman ? s clamp winch limits the coagulation to *i 
narrow strip between the jaws, thus obviating the danger 
nf going into the base. The pile is held by an Allis tissue 
forceps, the clamp applied (700 to SOO milliamperes lor 
about 1 or 2 seconds), and then the hemorrhoid cut oil 
at upper margin of coagtihim as before. 

No after care necessary except to keep patient * 
bowels rather soft. 
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CHAPTER TWENTY-ONE 
Miscellaneous Diseases. 

Scope. A number of conditions will be considered un 
der this classification that do not seem to be suiiab] ' 
lifted elsewhere. a y 

High Blood Pressure. This is, of course, a S y mptom 
and not a disease. Practically in every ease it is the re¬ 
sult of j toxemia, Toxins circulating in the blood stream 
cause first spasmodic contraction of the blood vessels, 
with consequent increase in pressure, and finally, from 
the oft-repeated contraction, there is afforded an oppor¬ 
tunity for secondary changes or sclerosis to take place. 
Tile stage before the appearance of sclerosis may be con¬ 
sidered as a functional high blood pressure, and all of 
these cases we should be able to cure through our physio- 
therapeutic methods. When sclerosis has developed, our 
success In handling the cases decreases in direct propor- 
t'on to the amount of sclerosis that exists. 

Blood pressure, like the pulse, varies with exercise. 
an d whether the patient is standing, sitting 

S53 
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Ivin^ down. Again, when you get the systolic pressure 
not consider that it is an infallible, invariable or fixed 
reading for that patient. It will vary a few points up 
nr down in the same individual at different times in the 
24 hours. 


It will be very easy for you to check up on this in a 
patient who has a systolic pressure of ISO or more milli¬ 
meters. Take the blood pressure several times during 
the 24 hours, say after lhe patient lias been resting; after 
exercise; after eating, and you will find that if you take 
it four or five times in the 24 hours, you will have four 
or five different systolic readings. Ot course, these vari¬ 
ations will not be marked, but they are sufficient that ii 
you were treating a case and took the blood pressure l>' - 
fore and after each treatment, you might deceive \om- 
self as to what, results you were accomplishing, because 
you might happen to gel the high or the low point foi 
the 24 hours, and thus think you were obtaining improve¬ 
ment or not, according to the reading that von obtained 
On this account, unless (here is some special reason 1111 
taking the pressure, I do not ordinarily do so more lb* 1 " 
about once a week, generally taking it before the la* 111 


iiing of each week's treatment. 

There are many people who suffer greatly as a KSl 
of high blood pressure, and on the other hand, thru ni 
those who do not seem to have any special sympf 
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(irising from it, and who tir e , lot „ * 55 

increased pressure until they g0 f / ** lh ^ have flll 
other examination, when ii i s accidental]/ « 

these cases it is very difficult sometimes to' ^ °’ U ' ln 
patient that treatment is necessary. Tw PelSU#ae the 
all right, and do not see why I should treat V*'"’ ' ' I * el 
which apparently i s causing me «„ m m nv//T/ 8 
little diagram which is given herewith. sWi , / 

average range of normal pressure, aad the borderli Z 
between low and high. 


Low 


Normal 


High 


1 


1- 


80 

100 

100 

1 

I4U 160 


Danger 


Warning 


Warning Dimgi-r 


I find that sound inn s it is necessary to impress on 
^ iese patients* where they have passed to what I have 
the ” danger point / 1 the fact thM they are wlllt- 
i' 1 " blindfolded oil tin* brink of a precipice, and that it 
ls a matter of sheer luck that they do not make a mis- 
^ e P and be dashed to death at tlie foot of the cliff. In 
ther words, if tlie blood pressure is pretty high and the* 
m '-xpeneneing symptoms from it, it is really onb <L 
^ tter of luck that the blood vessels hold and that they 
. been subjected to the legitimate consequent 
^ pressure. 
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1 luive prepared a list oF diseases a ad symptoms * 
which tlie blood pressure is high and in which it j s ]o ^ 
This table must not be considered as absolutely infallible 
because a patient may have at the same time a candid,^ 
tending toward raising the pressure and another tow^d 
lowering it, and according to the one which was cxcrtin* 

te 

the greater effect, would the blood pressure tend. 


TABLE. 


HIGH 

LOW 

At ter ioscleros i s. 

Tuberculosis. 

Angina Pectoris. 

Addisoirs Disease. 

Aortic Aneurysm. 

Chronic Bronchitis. 

Aortic Stenosis. 

Cirrhosis of Liver or Kidneys. 

Weak Heart, with Dilated Arteri- 

Constipation. 

elesi 

Brain Tumor. 

Meningitis. 

Emphysema. 

Dilated Heart. 

Mitral Regurgitation or 

Glycosuria (Diabetes). 

Mitral Stenosis. 

Gout. 

Asthma. 

Hypertrophy of Heart, 

Lead Poisoning. 

Chlorosis. 

Chilis. 

Hemorrhage. 

Uremia. 

Fever. _ 


The treatment of high blood pressure is auto-comb* 1 
sation, in conjunction with hygienic and dietetic men 
urea. Auto-con dens at) on is looked upon by nu111 * 
using electrotherapy as making no difference whedn-i 
be of the Tesla or d’Arsonval type. There is itJ ^ 
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very distinct difference, and it is important that u ■ 
kept in mind to avoid unsatisfactory results. 

As these cases are practically all of toxic origin 
treatment should always start with Tesla auto-coodc *' 
sat ion, using a reading of 500 to 000 railliampcres a]l j 
an average length of time of about 20 mi mites 

The reason for using Tesla auto-condensation is that 
it is eliminative in character and therefore will tend to 
increase elimination aiul decrease the toxicity of the pn- 
tient. The heat of Tesla auto-condensation is powerful 
enough to stimulate these functional processes, but it is 
not hot enough to cause actual organic changes. For tin- 
latter the powerful heat of the d Arsonval current will hv 
required, but if the treatment is started with the d'Ar- 
sonvid current this powerful heat will liberate toxins in 
thu blood stream faster than the eliminative action of 
the current can take care of, and therefore the patient 
will be rendered more toxic by the treatment than before. 

In this instance you will frequently find that the 
nent will be dizzy after a few minutes 1 treatment, 
dizziness, as we know, is the first symptom of mtoxk*' 
tioiij showing that the treatment has had this rf^ L ' T< 

111 ore fore always start with Tesla auto-condensation* ^ 
keep it up to the point that the patient is thor 


on 


rfhh 


climiuatmg. Then if a stalioimiy period is readied whfi* 
I lie pressure does not yield. ,h« indication is that Ho r 
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must be sclerosis existing i„ tint Individu , 

can be definitely recognised or ll0ti and . 11 ’ wh «her it 

cure and produce flic organic change requ^t “ flu ‘ 
will be necessary to employ the intense heat'^th^ " 
souval awto-condensatiou, which is the only form w 
powerful enough to work organic changes. ^ " " ,! ' 1 * 

It will be observed that after a treatment with , uto . 
condensation, the blood pressure is reduced about if) 0 " 
12 millimeters. If it is taken again in three or lour 
hours, it will be lmlf-way back to where it was, and by 
the following morning will probably be nearly to the 
same point it was before treatment was administered. 

What I expect to obtain in those cases which are 
amenable to these treatments is an average net reduction 
for each application. When the pressure is above 200 or 
between 200 and 300, I expect to get an average reduc¬ 
tion of about two down to one and a hall points; from 
200 down to 160, a gain of one and a half to one point; 
below 160, only a fraction of a millimeter. The nearer 
you to normal, the less corresponding reduction 

be expected, ,, 

In treating these eases, the treatment < 
he " lven every day. There is little n« tn 1,0 ‘^ t 
the ® ^ they cannot give you the opportunity' o _ ^ 

^eatmente at the start. This is one great tic ’,ilnrlv 
"" i |f| ve in treating these cases. ^ <>,u 
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will find that they have social engagements, and 
treatments on that account, if they will not co-opei^ 
with you to the extent of coming when you require them 
better tell them to go to someone else- It is much bet 
ter to refuse to treat them than to have them treat with 
you in a desultory manner and then say that they took 
your treatments but they did them no good. 

Let us now suppose that we have a case with a blood 
pressure high enough that we would anticipate a reduce 
tion of two points for each treatment, and we have treated 
this patient for one week with the usual dose. We should, 
therefore, have a net reduction of about 12 points. We 
take the pressure before the beginning of the second week, 
and find that our reduction is only ten points or only 
eight points. In either of these cases we go ahead ns 
before, because the natural variation in the blood pressure 
may account for the difference between the reading vu 
gel arid the actual gain that we probably have obtained- 

On the other hand, if our net gain showed onlj fVi0 
four or six points, the immediate conclusion is that ' u 
are not giving this patient a sufficient dose to 
his case. Under these circumstances, increase the urn 
of giving the treatment by five or ten minutes* 
find a point in each individual case where the blood P 
sure cun be influenced by the dose that you 

*■ h |1 S 

necessary to take an extremely long treatment 
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hii hour y° u conclude that i t S ’ 1 

tr v to get results in this case and ^ to 

the beginning, re Woefully j n 

There are just two things that doctor, 
plying physiotherapy in high blood press,, . ap - 

is in selecting the proper form of rhe fi| st 

the second is in giving an insufficient dos* 

always increased by lengthening the time, rati J^V* 

crowding the milliamperage. Jn 


Providing now that we have a dose that influences 
the ease in hand, we go along with steady progress over 
a period of time, occasionally having a stationary period, 
but no prolonged one. Finally we reach a time when 
elimination is well estalished in this patient, but the 
Mood pressure becomes stationary and is apparently un¬ 
influenced by a longer treatment. In this case, whether 
can find it or not, sclerosis exists, and this is the time 
to change over from Tesla to d f Arsonval auto-condense- 
tm > because that is the only form then that will produce 
results, 

dose of d ’Arsonval aiito-roiidensfilion is Iroin 
,f * ^ fnilliampercs. 

progress when sclerosis is present will be ruiuji 
01 ^ p ^ban otherwise, but if it is not too far ad> aD 

treatment will still obtain satisfactory rPSU L 
^ ’ 1 ^^nbb proportion of the cases* 
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You art* not going hi be sucdessful in all of yam-high 
t>io(ul pressure cases by this method. You must not ex* 
peet the impossible, but if you follow the indications 
hero given in conjunction with your usual measures 
y 0 u will achieve success in a much higher percentage or 
voivr ease* than you have been able to influence by an? 

w “ 

other measures. 

Some cases of high tension are compensatory in char¬ 
acter. In these eases the pressure will come down for a 
time ami finally the patients will say that they fed 
worse after each treatment Investigation will show that 
these individuals have a compensated lesion, and that 
yon are getting the pressure reduced to the point where 
you are disturbing tliis compensation and therefore it is 
better for them to bo left with a somewhat high pressure 
but perfect compensation than to have the pressure re¬ 
duced at the expense of compensation. Therefore M Jlt 
say to them. ‘Let well enough alone,” and leave them 
at a point where compensation still exists. 

The only other contra-indication of auto-condeusaticm 

is in the ease of low pulse pressure. Pulse pres&i™ ^ 
the difference between the systolic and diastolic P» ^ 
wires, and while both pressures usually go clown ^ , f 
portion, occasionally they approach one 
the pulse pressure at any time gvts down 
Give one more treatment, taking the pressure 
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.it'l.' « fter - alld if the ,n,i se pre9sur . 

depressed, say to 18, disi!i.uti mie theV'' 8hl1 f " rlll<!r 

jcttsniion and give some slain ' USe of M'to- wn . 
spine to ".crease the systolie pressure , dQW '‘ the 

v ,u will abolish your pulse pressure v™ 7 ° U peraist 
patient* F e aild your 

m,t for ^ th »t tl'e electrode on the mt v ♦ 
block tin and placed over the liver. ' Mt ls ot 

Treatments should not be given immediately after ■ 
heartv meal* ' 4 

There are one or tiro basic points in regard to meet- 
rise and diet. They are briefly summarised in two 
sentences: “Do not over-cat; if kills.’’ “Do not over- 
t-xerdse; it kills .'* 

Low Blood Pressure* The use of the dudiu current 
^hli sharp sparks up and down the spine for five minutes 
uili provoke a reflex contraction of lhe blood vessels 
a corresponding increase in systolic pressure. The* 
Win spark is preferable to the Tesla in these case.*. 
Wause as it bus less amperage or heat, a longer spark 
m *y he employed and therefore more of the bombard- 
or mechanical effect of the spark obtained. ! > u ’' 
" f length from the Tesla would have a fulgentnai 
f ' 4ri wherever the spark struck the skin. 

Angina Pectoris. This is one of the diseases tn 
f, f pbysiothrrrapy has lifted it out of 


I. \vlii< 
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column and placed it in the list of those condition* . 
respond to treatment The method employed i s t j l( . , 
of diathermy with a three by five-inch electrode over tK 
base of the heart, and one about seven by ten posteriori 
l use soap lather with the smaller electrode, to u mt ^ 
perfect contact* The dose is about 1200 millkmperes fo r 
■SO minutes, repeated daily or every other day. If ^ 
ease is having frequent attacks, the benefit of the treat 
ment will soon he apparent in lessening the severity, a& 
well as the number of attacks. Aside from any effect on 
sclerosis, the anti-spasmodic or relaxing effect of diathcr^ 
my affords relief. 

Chronic Interstitial Nephritis. Tesla auto-coiidcnsa- 
tion is employed in these cases, usually giving a 20-iniii' 
ute treatment, in conjunction with diathermy given 
through the kidneys, with the large electrode to the ;ik 
domen and the smaller one over the kidneys. It is 
easier to treat with the patient lying face downward w 
the larger electrode, the smaller held in place by a s ii]Ml 
bag. The dosage is in accordance with the si#*? ef T ^ 1,J 
smaller electrode. If this is one about 4x7 indies, 
dose would be 1900 to 2200 niilliamperes. The tol<h ]| r 
auto-condensation pad answers well as the largo '■ ^ 
trode. 

Diabetes. Tesla auto-condensation for 20 u]h |1tE ^ 
for its eliminative and metabolic action, followed 
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half-hour treatment with diathermy t hrou 
ereas- This calls for electrodes that „ rr . 1>an - 

siK c. as the pancreas lies about midway between 
rior ami posterior walls. Use electrodes that a 
enough to carry a reasonable amount ofnt^JT Ur ^ 
give the dose m accordance with the sis,, of tJll . 

trodes. 


The object in using diathermy through the panerm 
is for the action that it will have on the islands of Unger- 
ha us* In other words, the effect of diathermy will he to 
have the patient manufacture his own insulin. Usual 
measures employed in this disease should he followed out 
in conjunction with physiotherapy. 

{ rile and nt hers have preferred giving diathermy 
in many cases by placing each foot in a pan with half 
inch of water. They also believe in diathermy tirs? nt 
liver, then to spleen and finally to pancreas* 


insomnia, One of the most common statements mad* 
patients who are taking auto-condensation is that u 
ces them sleepy* and it is not unusual to ha e ^ 
asleep during a treatment. Because ol 

ed to try the use of auto-eondcnsiition m ] n ^ 
I consider it essentially a successful f or 

Umcnt should be with T « ,ft «** 

n ? BO minutes, followed by a ( irtr . back cf 

i ^Ft on 10 IJJ 

r the 


c i int< 


. „l '*.1 W.nimk 
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IJir head. for about five mmutes, if 1 th e tre&tmem 
lie given at a time when ilie patient can inimedial el 
[ire it works better, but results are obtained with it «\ 
during tiie usual routine of office work. I hav* 

11 ■ ^ [ V | (ijj 

many extremely severe cases with absolute results g r 
course, attention to accompanying conditions should 1^ 
given. This will often call for treatment to the aplancli 
nics. Tile method of using two in five mill!amperes of 
galvanism with positive over forehead and negative over 
epigastrium is a good one. About 10 minutes or t if the 
sms Her dose is used, a longer time. 

Neuritis, ilany cases are successfully treated by the 
11 ’ sr of tin* Tr-slu or Gudin spark along the line nf the af¬ 
fected nerve. Kemt uiber that In cases that are miyielii 
ing, that the higher voltage of the Gudin current gives 
a greater pc netration, and that it will in all instances be 
sufficient tu penetrate the sheath of the nerve, which is 
known io hr one o 1 iltr most obstinate parts of the body 
- f ' | i "- 11 ' ■ rai■- with idrctrieity. For the average case, there 
I s J U'’ mildi ili(I'ennM'o whether the Qmlin or Tesla spark 
Ij>- mnpfnvh'il. In still more severe cases, dia liter my is 
iudicatrd, giving it through the area involved. Fhitur 
ally, yini an- looking for the source of focal infection i f1 
thcHc cases mid eradicating same if it is found. There is 
r hin.e’ i*> bt*ar in mind in Ifie treatment of neuritis* 
ij nfl dial is ilull I riTjnrnt ly rim first few treatments run-'' 




2*7 


: vi " relieved 


ill 


I^BYSiUJTlIblKAt'V 

aU aggravation of the pain. The p tt j u 
the tin'* of the treatment but as the eff e( ' a ' w . 

■ ia its return seem to be intensified. If this**’ 5 ° fl may 
to the patients, they will give you ^ ^ expW <je4 
them through this stage, otherwise they mav ' a ! r - vin »' 
after a treatment or two, under the impr^J, Zl IT- 
treatment is making them worse. * 111 

The air-cooled ultra-violet lamp has shown remark¬ 
able results in handling some of these cases and should 
you get a comparatively severe reaction from it. the 
amount of improvement that will occur with the subsid- 
j.ng of this reaction, will be such that the patient Vill 
feel amply repaid for the temporary inconvenience caused 
by any blisters that you may have produced. 

Radiotherapy has proved beneficial also in neuritis 
and in chronic cases without active inflammation, the 
negative pole of the galvanic current will relieve. Wlieu 
acute inflammation exists the sedative action of positru 

galvanism may be employed. 

In considering all of the various methods iu} pre’ 

enee is for diathermy. On page 


ITS is shown one method 


of treating sciatic neuritis. Many treat with * 

posterior electrode, er 

Neuralgia. This is treated iu the ® 8 .“ e loca iiB>- 

as neuritis. Diathermy is the best m&t 10 1 ^ se cou«l- 

don of heat by the indirect Tesla met ho 
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The heat of the radiant light is valuable, alone or b 
junction with the other measures. Positive galva^" 
has been employed* Some use it with a weak solut^ 
of quinine bichloride on the pad. Others mad s 
salicylate on the negative pole. 


Anomia and Chlorosis. These diseases at e usually m 
isfactorily handled without the need of employing v ] r ^ 
therapy, but in conjunction with the routine measures 
or independently of them, as the physician may choose 
we may make use of the benefit of general irradiation 
with the air-cooled ultra-violet lamp, and also the very 
marked effect that follows from diathermy used through 
the epiphyses ot the long bones, particularly the femurs, 
Auto-condensation also tends, through its nutritional 
'lalue, to be ot definite benefit. 

Lumbago, Stiff Neck, Myalgias and Other Types of 
So-Called Muscular Rheumatism, In the treatment of 
tasi.s the method which gives the best results is 
diathermy, and for all severe cases it is the form to k 
employed. Many of the milder eases will respond to Ik 
hvaf that may be localized over the area with the indirect 
t.sla method. In former years we got fairly satisfactory 
from the use ol a sharp spark over the area bi- 

volved. 

In using diathermy in lumbago, the best method h* 
rCat ^ l<? pat ' wnt face downward on the table, wit h 
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the lare«r electro* on the abOomeu 
patient making good contact. The fold'" « th e 

jatioti P»>ti will serve nicely f or this ^ aUt0 ' t:,>,| (leu. 
smaller electrode to take in th e lumb “ ,' >leCtr ' lde - The 
held in place by a sandbag. area ln ' , '°lveij j s 

The reason for treating these condition, , 
ward is the ease for making contact with tt d °'™' 
*» d furthermore, the fact that it f. difficult' h *7' 
patients to get on the table and turn over, where 7' 
comparatively simple for them to climb np f ace dow ^ 
ward. 


The dose is in accordance with the size of the smaller 
electrode, and as This is sometimes pretty large, it is 
necessary to be sure that the abdominal electrode is defi¬ 
nitely larger, so that the heat will be localized in the 
neighborhood of the smaller electrode; and also it means 
that a large dose in amperage is frequently given. The 
average duration of the treatment will be half an hour, 
hiH iu case definite relief of the pain is not produced in 
this time, extend tt longer. You must in no instance let 
y patient leave your office who does not admit P°^‘ v<? 
^d definite relief from the palm because you can obtain 
it, 

the oaae of the other forms of muscular 
tl8m ^ electrodes will have to be placed in aceC 
* ith the area to bn reached and in *ome ' 
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the neck. This may exercise your ingenuity considemblv 
Xu ttie wry neck cases about the easiest way i s lu 
one electrode over the trapezius muscle and the ot x lir 
over the client, and use about 1000 milliamperes of e 
rent as an average dose. 

During the last two years my experience vriBi mtYa-r^i 
is so satisfactory that I now consider it the . tjual of 
diathermy in all of these cases, and its ease of appUcation 
is an advantage* Half hour treatments* or longer. 

Rheumatism or Arthritis* In genuine rheumatism, in 
the acute stage, the best measures that we have are the 
use of the indirect Tesla current and the high candle* 
power lamps or still better, the infra-red. Tesla auto-con¬ 
densation of course is good because of its effect in increas¬ 
ing elimination. A method which has been quite satisfac¬ 
tory about joints has been to wrap the join! in gauze 
saturated in a solution of magnesium sulphate and then 
let the high candlepower lamp shine over tins. It is. 
however, in the chronic cases that we sire particularly 
proud of the results obtained by physiotherapy. 

For these cases the treatment is the use of dial lie mb 
through the affected joint, followed by the surging a™ 11 ' 
soidal current* In treating the knee joint, for instnii^- 
the best, method is to treat, laterally through the j^ 11 ^ 
The electrodes employed are cut. approximately two ^ 
mic-half to three inches wide, curving slightly to iu J|<1111 
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bio (lute I tie position of th e | cg i5 » 

and made tong enough cx “ Pwie M is 1^ 

low *•■** J omt ’ u> B«ve a considerable ’ “ b ° Vc an<1 W 
iltat a definite dose in amperage m. v v*^**®’ in order 

electrodes. ' pul through the 

.An electrode eight inches long aud tW(j 
inches wide, of somewhat crescent . ' J1j ’ 0nL *‘^*lf 

factory, and gives 20 square inches oT^rf.’” 11 * *** 
l',IX) 10 1700 mitliamperes 0 f current wav u,‘ !" ,h * 

without danger of burning. 1 .. 

The patient lies on one side with a suia11 cushion 

under the knee, which holds Ihe under electrode in -ood 
approximation. The other electrode is p ] aee d a b 0Te and 
held by a sandbag which gives good contact, and at the 
same time renders easy access to the electrode. (Fi- 
51, The average duration of a treatment is 30 minutes. 
In some instances it may need to be longer. 

Tin- electrodes may be held on with one wooden dump 
am] rubber sponges. 

After the diathermy is used, let the same electrodes 

+ 1 - 

rf ‘ m ain in place; disconnect the eords from the diat&er- 
rtUe poles and attach to the terminals of the sinusoidal 
apparatus and turn on the surging sine euneut to dn 
Portable toleration of the patient and keep it on fo1 ' 

® T * minutes. 

T '»* same method is followed in fibres inky! ° S1S ' 
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*«v SWJtHUApv 

only a,ter ,lle sur eifig sine i* 

I,old of and flexed and extended a , T ^' the l «e is taV 

v**.* pro “ g pain - in «*> w s 

jiJhesiojis which exist. ] P break Up .. 

The double cuff method of ^ 
gpeah oi ’ on V condemn, as the pj^ ‘ v or l 
trades is not m accordance with whj* “ ° f ^ ^ 
^ the proper method in diathermy Und « I ««id u> 
sufficient penetration of the heat * it ' * g*t a 

The method of placing one electro! ^^ 

„d (lie ^otlier below, end ,l,„. 

sitting, is better than the double cuff hm *+ni 
efficient as the lateral method with the cresoeat 
trades. For the ankle the use of a single cuff and a large 
plate, or the water hath is permissible. In the case of 
gonorrheal arthritis, do not lorgct that the tempi-ratun 
must be maintained well above 104% as otherwise there 
may be a flare-up in the case, caused by a temperature 
that is not well above the thermal death point of the 
gonococcus* Negative galvanism has been used for the 
softening and absorption of deposits about the join's, as 
ttell as for sear tissue, and also has been tried with the 
sodium salicylate solution in arthritis. This is all right 
ili chronic, uon-infla minatory cases. Where acme bittern 

m *Umn i s present, the positive pole will £ rta ' 

lief. 


re 
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Bursitis. All forms of bursitis, whether it be the 
eat led “weeping smew/’ mi the back of the wrist ho 
maid's knee or the more serious type of sub-deltoid 
bursitis: all of these forms will yield to treatment with 
diathermy. 

In a recent bursitis of the wrist, I have seen it prac . 
tk aliy disappear under one 45-niinute {treatment. 

For those cases which have existed for some time, it 
usually takes from eight to twelve treatments. 

In the case of sub deltoid bursitis, especially where 
there has been calcification, treatment may have to be 
continued over a period of two or even three months, 
but all of these cases may be expected to yield to this 
method. 

An excellent technique here is a round solid metal 
electrode under the arm and the smaller one over the 
acromial region. 

The current is used in the strength of about 75 millh 
amperes to the square inch of the smaller electrode, and 
the shortest time is half an hour—longer treatments ^ 
often desirable. 

Keloid, In treating that annoying form of scar tis- 
sue known as keloid, we use figuration or coagulation 
for the purpose of destroying the scar. Sometimes it will 
re-form after the first destruction, usually only aboni 
one-third as marked as before. A second or third n^u 
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meul n,a 5' l,e "ceessary. In very bad eases w | lere ther(> 
is a great deal of sear tissue, I combine figuration or 
coagulation with the use of the X-ray. 

The water-cooled ultra-violet to profound reaction 
has been used and several methods with the use of the 
galvanic current are recommended, such as positive zinc 
ionization f or the use of weak potassium iodide solutions 
on the negative pole. Inigo rat ion or coagulation with 
or without the conjoint me of the X-ray I firmly believe 
to he the best procedure. 

Cancer The value of radium and the X*ray in these 
cases is pretty well understood by the profession. Some 
cases of cancer have yielded to the use of diathermy, 
crowded to toleration, and with the treatment kept up 
from one to two hours over the area involved, on the 


theory that the normal cells will stand a higher degree 
of heat than the abnormal, Another use of electricity 
in these cases has been by means ot' electro-eoagtilation 


ith the diathermic current, where the malignancy is 
ttirely coagulated and destroyed by this method, o 
here it is used to destroy as much as can bt naeh 
.ses considered unsuitable lor operation. There ' 

1 vantage in some eases with the use of coagulation, 
lat is that it is possible to coagulate an around 

ie growth which will tend to prevent metastasis. 

hi- procedure » really « surgical one, and tee 
ibstitute coagulation for ihc kmfe ft] hUStl01 
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The indifferent electrode m these c^pm 

IS USUflll 

about 8x12 and strapped to patients back Tfr ^ 
folding auto-condenaation pad however i $ VC1 . V 
lory. A long aluminum needle in the Plank handl 
emploj'ed. Dr* Plank has done more of this work ! ^ 
ably than any one else In this country. ^ ^ 

uarily for his anesthetic the injection of a No. 1 H Mp 
tablet one and one-half hours before and another three 
quarters of an hour before the operation. If additional 
anesthesia is required, ether is administered. This should 
be done in an adjoining room and the ether fumes fann, 1 
away before using the diathermy, especially if the area 
coagulated is near the head. This is because the current 

wi produce an explosion if it comes in contact with any 
volume of ether or ether fumes. 

a he needle is first used to outline a limiting coagu- 

a , tC " aI * al>out the area to be removed and then the 
w ole area coagulated. Some curette and cut away, and 

o lers cave the coagulum to separate. This latter re¬ 
quires usually two or three weeks and occasionally 
longer* 

m fv, 7 k 11 '^ or electric scalpel makes ail admirable 

method for removing tissue. It may be used to cut like s 

w!T* UU,te t0 S6al « - desired. 

, * ramp. For this and all other functional 

•■i. ie best treatment is the use of the spark from 
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Pig 52 —Indirect Tenia Tresitiutfiit of Frontal fc inUsJt '*‘ 

Then bind & large pad around the arntr J ' 1 . „ 

shoulder joint, to take in the trunks of t ,e J ® 

^d place the other pad hi the pal (11 of tln 


ws.HmiotAi>v 

3JT 

the Oudin current. In the case of writer’s 
at the fingertips and spark dear up the ar ^™* P ’ b( ^ 
chial plexus, The reason that the Oudin eumnV , 8 h'*’ 
r ior is because of its higher voltage; it has a ^ 
penetration than the other currents. 
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uso the interrupted rapid sinusoidal current for five min. 
iitesu 

Writer’s cramp is known by many other similar 
names—telegraphers' cramp, piano-players 1 cramp, etc, 

_and I have encountered many of these cases in recent 

years in young men and women who operate adding ma¬ 
chines. It occurs wherever the same set oi muscles are 
used over and over again, to the production of extreme 
fatigue. 

Sinusitis. For the treatment of frontal sinusitis and 
also to a lessor degree for the involvement of the ethmoi¬ 
dal sinuses and tfic antrum, the indirect Tesla used 
through the fingertips for the production of as great an 
amount of heat as the patient can stand, will be found 
one of the most remarkable treatments that you have 
ever employed for this trouble. (Fig. 52.) 

Numerous cases of frontal sinusitis which have been 
operated on with unsuccessful results have beefi cleared 
up with from ten to fifteen treatments with this indirect 
method. The average duration of the treatment is about 
15 minutes, and consists not only in the localization of 
heat, but also in the use of a mild spark through the 
fingertips. 

If your frontal sinus is not draining, it- will he neces¬ 
sary to see that drainage is established before apply 
heat. If ihe drainage is slight but insufficient, you » lfl ' 
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uW*®*" U hy "**“* 1 in 501)0 
chloride solution on cotton on t h e do'".. 10 ’ 000 
in the nose to shrink the tissues and ' ' V * 8alva “i= pole 
The president of one of 0 ur u £e £ opeli % duct, 
had been operated on for frontal sinusT^* 1 ^ com Panies 
years previous to the time that t,„ 4 r ° uble ab °W two 
in, this tune the discharge tlad ZZg ~ 
neeessarj- to go to the specialist and have th *“ 

*“? “ ““»“«"»■ awt Wm. o “"iZ 

Tesla „„ ” 

uently cured this case. 

Simple Goitre. This treatment is by the use of iodin 
in some form, driven in from the negative pole of the 
galvanic current. It is suitable for simple goitre only, 
and does not apply in cystic or fibrous goitre. I follow 
the method of making- an individual electrode for each 
case. 

1 cut out a paper pattern the siise of the goitre, ami 
then with it, cut one out of the block tin of the same 
size, leaving on one side a little strip of the tin aboui 
two and one-half inches long. Cover this electrode witli 
w et chamois skin. The piece of chamois should be ample 
in s«e so that it covers over the tin, and then the little 
* ,r 'P is bent down to hold it in place, which it will effre- 
tiv ely do. The clip is then attached to this same strip, 
'ehich affords a socket for the insertion ot tin ' * 

9 

to the negative pole. 


(C) Jeff Behary 2019 


280 










1\»KKH AWt's MANUAL L>|- 


The positive pole is a four by five pud which | ias bee 
immersed iu salt water, applied to the back of the neck 
The patient lies back on a pillow so that his weight 
the positive electrode in place. Iodiu in some form k 
then applied either on cotton or gauze over the "oitre 

The chamois-covered electrode Is then placed over this 
and a folded towel over the electrode enables the patient 
with one hand to hold the electrode firmly in contact. 

With the patient swallowing, i have found it diHieiilt 
to hold the electrode by any other measure, and the pa¬ 
tient can be taught to make pressure over any area where 
a stinging sensation is felt, and thus co-operate nicely in 
the treatment. 

If you use iodide of potassium solution, use it in the 
strength of 10 grains to the ounce. You may use any of 
the various forms of iodiu, and I have also been well 
pleased with the use of iodex ointment, wbieh I smear 
over the goitre with the electrode outside of that. The 
current is turned on to about 211 milUamperes, The more 
current that you can use, the greater the penetration 
and speed with which the iodiu will travel into the tis- 
sues. 

No treatment should he for less than half an hour. 
Remember that iodiu travels in by ana phoresis, ahd 
very slowly and if you do not appear to bo securing 
is Factory results, lengthen out the time of your treatment 
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fttvgiimdtR.uty 

t» ns long ii period as an hour, because ' 

undoubtedly be due to die fact that yJ°T fil '' Ure wil1 
insufficient dose, from the standpoint olTth^* eiV '" 

It must be borne in mind that there 
claim that we do not introduce the iodin ^ 

,|,c skin, and that the effect takes place from lts ab “ 
lion through the skin and that, therefore, we might g « 
jast as much good out of iodin used in other ways. The 
point, however, is overlooked that there is a definite ac¬ 
tion OU the goitre taking place from the electrolytic ac- 
lion of the negative pole, Treat three times a week. 

Ex-ophthalmic Goitre. In treating ex-ophthalmic, goitre 
we have an entirely different problem to deal with. It 
is desirable where possible* to have the basal metabolism 
test to guide you* 

Tn niy treatment of these cases, 1 employ first lesla 
auto-condensation. using from 500 to 900 mi Hi amperes 
and giving an average treatment of 20 minutes. During 
the first five minutes of this treatment with a 
electrode held in the hand, I draw out an “direct sr» r ' 

over the thyroid area if possible. 

If the current is insufficient, disconnect tic o*^. 

. * i lUiic heaves the paueu* 

the patient to one terminal, ' r vu-k is easily 

the connected pad and the indirect peatment 

drawn. In this way I * !v " lg “ Mrta in local 

for a constitutional disease, local'* 1 "* 1 
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symptoms. Anto-condensation should he given with the 
patient lying down and in a comfortable, relaxed posi* 
tion. One of the first things be or she will speak of j K 
that they do not feel so nervous after the treatment is 
under way. 

Accompanying symptoms involving other endocrine 
glands should receive appropriate treatment. I find 
strophauthin good for regulating the tachycardia, also 
using the slow sinusoidal current with one pad oyer the 
seventh cervical and the other over the solar plexus, giv¬ 
ing the current at the respiratory rate, three or four 
minutes. 

The high frequency treatment is given every day in 
the start, and every week the thyroid area is X-rayed, 
using from three to five mil hampers# in the tube circuit 
with a fifteen-inch target-skin distance and one milli¬ 
meter filter and a four-in eh back up. A five-minute expo¬ 
sure. 

Bordier lists diathenuy through the thyroid with 
larger posterior and smaller anterior electrode. * hum 
i t controls taebyeard i a. 

Adenitis. Simple glandular enlargement is treated m 
the same way as simple goitre, using the smaller aet | v ^ 
negative electrode over the gland and the hug<i \>° 1 
pole on the opposite side of the neck. [ se indtn in 

form. 







’■HvsiOtnir^ 


M'V 




Torticollis or "Wry Neck > 

the method indicated nude, the fall °™ on, 

piatism and consists in emp] oyin , ° n rh eu . 

moderate cases, or ,h e diathermic Wdire ® 1 T«|« f gr 
trapezius muscle and the chest W ' illr “u g h th e 

Infra-red seems fully ;ls effective 

r r. ; 

,h« *». .1 lh, p.», keeplug ,i, ^ J 

for „ 8 hl or I,u ..t„. if „„ 

hibition results. 

The indirect Tesla for ten or fifteen minutes k also 
satisfactory. 

Painful Conditions of the Gall-Bladder. In painful 
conditions of the gall-bladder, with or without gall, 
ston uSl definite relief is obtained by the administration 
of diathermy. A three by five electrode is used over the 
gall-bladder and another about seven by ten inches pos¬ 
teriorly, Use about 1200 railliamperes for half an hour. 
Definite relief will often be noted in these eases from a 
single treatment. 

Where there is more or less steady paiu abon^ 
gall-bladder, relief will follow about die ^ l ' r ^ 
nif-nt, and six to eight treatments are usually all f __ 
squired for the time being. Later the cond,tl0 “ 
tllf D and call for another series of treatm 
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That gallstones hare at times been dciiuitely di s i n . 
tegrated by the action of diathermy has apparently been 
thoroughly demonstrated. In I he case of mere thicken- 
mg of the bile, the liquefying action of diathermy i s 
particularly satisfactory. 

Renal Calculi, Certain types of renal stones have 
been disintegrated by the action of diathermy and in 
other instances where the calculi were small, their pas¬ 
sage has been facilitated through the dilating and relax¬ 
ing action of diathermic heat* 

Adhesions. "Wherever located, adhesions are treated 
under the general proposition of softening them by the 
action of diathermy, and then breaking them up with 
the surging sinusoidal current. 

In the case of adhesions involving the colon or small 
intestine, the slow sinusoidal current or the superimposed 
wave also apparently work equally as well as the surging 
sine. 

Electrodes are used through and through in these 
eases, the smaller one being to the back, as the flexures 

nearer the back than the abdominal wall. With ti ,L - 
sinusoidal current back and front through the 
hepatic flexure and ascending colon, the patient can f*^ 
the pull of the current at the point of the adhesions* 
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In pelvic adhesions the s;ilnu 
followed in the treatment. * ll ®ntical prineipl e j 6 

Use diathermy first for one . half 
sine current lor from five to eight mi ^ then the 

Splunchnie I^fflcieacy Jr n 

splanchnic nerves govern the constriction 0 fT‘n 
vessels in the viscera, and when they do n t * 1 “ 0t! 

they should the viscera become congested with blood 
and there is usually more or less ptosis as well. Li a 
well-marked case, the congestion is such that if forcible 
pressure is made against the patient’s abdomen, a ,, u ick 
ening of the pulse will be observed, as well as increased 
force to the apex impact of the heart. In these cases 
also the blood pressure will be found higher if the patient 
is lying down that when standing which is contrary to 
rule* 


The treatment consists in the use of the interrupted 
rapid sinusoidal current given to produce con tract ions 
of the abdominal muscles at the respiratory rate of the 
patient lying down, which is about 16 or 17 per minute. 
One 4 x 6 pad is placed at the lower end of the shouh 
der blades, which will cover the splanchnic centers. 

The other pad may he placed -- 
or over the epigastrium. The cunen c ] eB 

definite rhythmic contractions of fhe abdoinma 

are produced. 

r 
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With one electrode on I he spine and the other on 
side 021 the abdomen, r; on traction a of the muscles on |^ aJ 
side will be produced without disturbing the muscles 
the other side. 

By using a bifurcated cord and having it attached to 
two electrodes on the spine, one over the splanchnic and 
the other over the lumbar centers, while the other cord 
goes to a large pad over the epigastrium, there may be 
conjointly treated the spl an clinics and the centers for the 
colon. 

This condition of splanchnic insufficiency is found io 
people who are of a melancholy disposition or have the 
blues. It is also found in more severe types of mental 
disease, and wherever present, treatment with the sinusoi¬ 
dal current as indicated, will give marked and definite 
benefit 

Intestinal Stasis. In constipalion or obstipation, the 
sinusoidal current is the best modality. A large pad 
hack and front to carry the current through the cecum, 
ascending colon and hepatic flexure using the slow sinus¬ 
oidal current at lowest rate but to comfortable tolerance 
of patient for an average of five minutes (occasionally 
longer). This method has proved effective in incoiupe- 
tency of the ileo cecal valve. 

For general constipation the pads are then adjusted 
1 o cover the area nf the transverse colon for three to five 
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minutes and filially over splenic flexure and descending 

colon. 

Tiie surging sinusoidal and the superimposed wave 
are even more powerful than the slow sine in these cages 
and recent tests indicate that the alternating sine with 
sustained peak and the superimposed wave with sustained 
peak are even better. These are new currents. 

With a pad on lumbar spine and a metal electrode in 
the rectum a good exercise treatment of the latter may 
be given with the surging sine current. 

Colitis. Mucous colitis is treated with considerable 
success by the use of diathermy through the colon and 
general ultra-violet irradiation. Colonic irrigation by 
the Vattenborg or similar systems advised. 

Diathermy should not be used in ulcerative colitis, 
but the ultra-violet may be employed, and topical appli¬ 
cations to colon. 

Diathermy and infra-red are both good in spastic 
colitis. 

Chilblains and Frost Bites. With the fingers or toes 
immersed in salt solution in a porcelain or glass vessel 
attached to one pole, the other electrode conveniently 
placed, or with two glass dishes, one electrode in each, 
run the diathermic current up to the point of pain, note 
the reading and then cut the current exactly in halt and 
continue it for about ten minutes. The use* of a pir^e 
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wood planed down on one side to 
solution is a method that has been 
the feet 


^It the tees into the 
in treating 


Sprains and Effusions About Joints. The most satis¬ 
factory and quickest method in these cases is the use of 
the indirect Tesla method, using a mild spark, and a 
localization of the heat through the fingertips over the 
area for a period of 15 or 20 minutes. 

There will be definite and perceptible reduction in the 
swelling take place during this treatment. 

Diathermy also is useful, but the indirect Tesla seems 
to be more effective. 


This same method may be followed for increasing the 
absorption of extravasated blood. In acute conditions 
more than a single treatment in the 24 hours is desirable. 

Neurasthenia, Brain Fag, Mental Depression, etc. In 

all of this class of cases coming under various headings 
from slight nervousness to pronounced and definite n 
vo us prostration, and from merely havin B ' 

pronounced mental cases, the treatment which is emp - 
will always call for the use of treatment to t e span ^ 
nics with the interrupted rapid smtisoi a <m*. ’„ 

outlined under the heading of ‘‘Splanchnic nsu 

Tfl |OW r 

Tn these cases where the blood P reS all( j down 

found in most neurasthenics, sharp s P a 
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the spine will prove of extraordinary value. The high 
candle-power lamps and the air-cooled ultra-violet will 
be employed in many cases. 

If tike blood pressure is above normal then in place of 
the spinal sparks, use Tesla auto-condensation. The treat¬ 
ment to the splanehnics is in most eases the important 
part of the treatment. 

Post-Operative and PostFracture Conditions. In cases 
after operation, where the vitality of the patient is low 
and repair processes are going on slowly, they will he 
stimulated by the use of the stimulative form of dia¬ 
thermy through the area involved. 

In the case of fractures where the condition of the 
patient is such as to make the throwing out of sufficieut 
callus doubtful, or where it has already proven to be the 
case, the process may be also stimulated by the action of 
the stimulating type of diathermy. 

For this the method indicated, where three, three- 
minute periods are used, rather than one nine-minute 
operation, will be found more satisfactory. The point 
is to decide on what the maximum dose will be in ac¬ 
cordance with the size of the smaller electrode {vising 
only 40 or 50 mi Hi amperes to the square inch), and then 
run the current up to this dose, hold it on for three 
■ linotes and abruptly cut it. off, and then in half a mioub'p 
repent this same method, for three times in all. Two * ]l 
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iLrae treatments may lie all that is rem.ie^ • 

case > and it is possible te overstimulate as wdi'wh'T 
should be borne in mind, + 1C - 


Diseases of the Spinal Cord, bi a ii of fh(l 
conditions where the spinal cord is involved, locomotor 
ataxia, infantile paralysis, multiple sclerosis, progressive 
muscular atrophy, etc., the application of diathermy to 
reach the spinal cord, is of distinct value. In conjunction 
therewith, stimulating doses of the X-ray are applied; 
also to reach the cord. 

In locomotor ataxia, this method will not cure but 
using it in combination with other electrical measures to 
meet various symptoms, will make the patient much more 
comfortable. 

Certain pseudo-ataxic eases are apparently cured, but 
the genuine cases are not. 

In applying diathermy, to reach the spinal cord we 
have much more of a problem coni routing us than at 
first appears. The cord is surrounded by bone, and wr 
know that hone is the last structure to become heated 
through the action of diathermy; consequently, any treat 
ment to be efficacious and really deliver beat to the mrc, 
must be a fairly prolonged one, otherwise the coid w 

not be influenced at all. ., t 

In the second place, close attention must 
the individual problem presented by tho 
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of adjusting the size of the electrodes so that the maxi 
mum heat point shall be in the cord and not away in f rom 
of it, as will ordinarily be the case unless care is used 

The spinal electrode should be a long narrow block 
tin electrode, about two and onedtalf inches wide, and of 
suitable length. If you will stop and compute the square 
inches of surface there are in this electrode, you will 
realize that it is much larger than it appears, and there- 
fore, the anterior electrode will have to be of much 
greater area in order that the maximum heat point will 
be where it is required. 

The best way to figure is to consider a cross section 
of the patient's body, and estimate from where the spinal 
cord lies, about the width of the anterior electrodes in 
order that diagonals from the edges of the electrodes, 
shall cross at the point where the cord is. The auto- 
condensation pad makes a good anterior electrode. 

Ihestj cases are best treated lying face downward on 
the table, making good contact thereby, with the very 
targe abdominal electrode, 

1 he narrow spinal electrode is held in place by sand¬ 
bags. Use the dosage in accordance with the size of this 
smaller electrode, say from 65 to 75 milliamperes per 
square inch, 

b'd the treatment be at least 45 minutes in duration. 
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la infantile paralysis ib e treatment should be started 
three v* ccks t rom Hig onset of the 

It consists in applying to the involved seetions ot the 
cord, only, the use o£ the x-ray in about V to ■/ „t 
erythema dose, giving a senes oi' treatments and then 
stopping for about 7 or 8 weeks and repeating. 

Diathermy to the spine about three times a week and 
local exercise of involved muscles with interrupted gal 
vanic and sinusoidal currents. 

It is important to let the parents understand that this 
treatment often requires 2 years and only a few cases 
are cured in as short a time as 10 or 12 months, and stilL 
if the treatment is persisted in the chances for final re¬ 
covery are very good. 

Bordier has been largely responsible for originating 
this method and demonstrating its value. 

Paralysis. Treatment of paralysis varies, whether the 
condition is of peripheral or central origin. 

In peripheral, whore there has been pressure on the 
trunk of a nerve, or where the nerve has been severed, 
after the removal of the pressure, or the iep<ih of the 
nerve, the interrupted galvanic current is applied with 
one pole to the trunk or origin ol the nerve and the ot 
over the motor point for the muscle* 

Be careful about over-stimulating, and theiefor^ ^ 

six contractions will be sufficient at fiist. 
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ease of u recently repaired severed nerve, one or twu raay 
bo all that can be borne for the first ten or twelve treat¬ 
ments. 

As soon as the muscle will react to the interrupted 
sinusoidal current, it may be employed and the improve, 
merit will be much more rapid. 

It is to be remembered rliat a muscle which has so far 
degenerated that it will not react to any other form of 
stimulation, will respond to the interrupted galvanic cur 
rent. When the degree of degeneration is not so marked, 
it will respond to the interrupted faradie and nest to 
the interrupted rapid sinusoidal. Therefore, it' a muscle 
still responds tu the interrupted rapid sinusoidal, if will 
indicate that the degree of degeneration is slight, and the 
length of time required to restore the muscle to its nor¬ 
mal function will be much less and this form of current 
may be employed to accomplish the result. 

In central paralysis, no muscular contraction is sought 
at first, because the muscles are all right if the central 
control can be established. Therefore, attention is given 
entirely to measures which will absorb the clot and tend 
to enable the muscle to function, 

For this purpose, there is nothing better than Tesla 
auto-condensation. A 20 minute treatment will be 
definite value in aiding absorption. During the time thi 
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treatment is given, sparks may be d - 
of the affected muscles for the° Ver ^ area 
nutrition of these muscles, but no fralv . pm £ U P the 
eise current is to be used. = ame or iri >' exer- 


In addition to the internal remedies wh -. 
dinarily employed in these cases , the use of a or 

0 f galvanism using a i 011 „ electrode over the foT" 
for the positive pole, and another electrode to ihe b *‘S 
of the Lead near the hair line for the negative pole. T h, 

hair will have to be thoroughly saturated with soap lathe 
to make it a pood conductor. 


Bind on the two electrodes with a bandage or towel, 
and use not more than five milHampcres of current, and 
for no! more than five or six minutes the first two or three 
treatments, gradually extending the time up to about 
eight minutes; and if the current is well borne, it may 
be at times increased to six or seven milliamperes, bin 
that is the limit. 


Remember that extreme care must be used in carry¬ 
ing the galvanic current through the brain, and no large 
doses are permissible, Negative galvanism softens and 
liquefies, and therefore aids in absorption. 

^'hen some time has elapsed with more or less re¬ 
covery of the use of muscles, but not complete, then the 
^dvanic or interrupted sinusoidal currents niay N u. 

to the muscles to increase their functional ae^vuy. 


j 
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Us0 in these eases where there is a slight trouble ro- 
maining* we may very cautiously try tlie use of diathermy 
through the head by means of a block tin electrode over 
the forehead, and one to the back of the head, using 
plenty of soap lather and give not to exceed 600 milli- 
amperes of current, and at first for no longer than ten 
minutes. 

Diathermy is absolutely contra-indicated at the be¬ 
ginning of these cases, because the effect of it will be to 
cause a return of the hemorrhage, but after time has 
elapsed, the liquefying action of diathermy will some 
times enable the absorptive processes to be carried on to 
a greater degree than has resulted from other measures. 

Facial Paralysis, In Bell’s palsy, I first use the in¬ 
terrupted galvanic current with the positive sponge to 
the back and side of the neck and the negative over the 
motor points for the various muscles involved, producing 
about six contractions of each group, a bent the eye, the 
check and the angle of the mouth. 

Eepeat the series once* Then use the indirect Iesl& 
method and draw out: mild sparks over the whole oi the 
affected side. 

With this method, if I get the case within the In* 1 
two or three days, I expect to have a complete restoration 
in TJO days. It is advisable, when yon get these cases, f" 
have films made of the molars on I be affected side, h' 
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l i HYStOTJU&ApY 

2'J 7 

cause not infrequently an impacted ■wisdom tooth or & 
badly abscessed molar appears to be tlm cause of the 
trouble, and it will be toolish to treat the ease without 
removing this cause* 

Infantile Paralysis* lliis calls lor the application of 
diathermy to reach the spinal cord, in combination with 
stimulating X-ray doses and the local application of the 
interrupted, galvanic or interrupted rapid sinusoidal cur- 
runt to the affected muscles* 

Complete technique given under "Spinal Diseases 7 ' 
in this same chapter. 
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PREFACE [ Q 'i' ]-[ fr p | 

edition 

ELECTRIC IT v lias now become, in the words r»f a distin- 
guished physicist, (< a truly imperial science,” in which 
physics and chemistry may be sai<1 to occupy the 
position of mere subordinate provinces. Clerk Max- 
well, Hertz, and others have shown that the medium 
which transmits the waves of light is identical with that 
which conveys the waves of electric energy. The waves 
of light, in fact, differ only in their extreme miimtcncsa 
and their extreme rapidity from the electric waves • - 
duced by an alternating current dynamo machine or 
an induction coil; and the flame of a candle m 
gas jet, til which electric use illations arc caused by the 
impact of atoms has an good a claim tn be called electric 
light, as the glow of the incandescent carbon iilament 
or of the electric arc, in which identical oscillations 
are generated by the passage of the so-called electric 
current. 

those great generalisations have opened tL p lei mi 
physicist a wide and new field, in which much esperi- 
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Vi PREFACE TO THE FIRST EDITION 

mental work of (lie grcatesl interest \* waiting to I n 
done. Static or higfcitensbn electricity, owing, per 
hnp$, to the prominence which has been given to Lho 
dynamical form* by its recent and important commercial 
applications, has not lately received from investigators 
its fair share of attention* The study of this neglected 
branch of science ought to receive an additional impulse 
from the fact that in the latest forms of the Influence 
Machine we possess generators of high-tension elec¬ 
tricity both simple and convenient, less expensive than 
dm Eii-luclion coil, and almost equally reliable. 

In the present work an attempt lias been made to 
bring together, in one volume* all that is useful and 
interesting about Influence Machines. In the first pint 
IS given a sketch of the elements oT static electricity, 
sufficient, it is hoped, to make the reader independent 
of a text-book on the subject and* al the same time, in 
such a form as will enable those with little mathe¬ 
matical knowledge to understand the nature of electrical 
quantities. 

Iri the second part, the history of the Influence 
Machine, from its uarlksl known form up to its modern 
forms* has been given. This, which has been char¬ 
acterised by Profe ssor Ayrton ns 11 a Darwinian develop¬ 
ment of a J Jarwm machine, 1 ’ will be found to be a very 
interns!ing example of the evolution of machines* I he 
rr untrue I ion and working of a VI the important machines 
have ;ri o been * 1 esc ri tied in this part of the book. In 
iIm- Iasi jiPiri, imitnirtions derbrri from Mir h^* .E avxiilnlJu 
lourct: ■ have b ri-H given how to make the mniihim^ 


PREFACE TO THE FIRST EDITION vii 

most commonly used, ii is hoped that this will he 
foujid to contain all the information required by instru¬ 
ment makers and amateurs who may wish to make 
these machines, 

For permfesion to use illustrations from their books, 

1 have to thank Sir W. Thomson and others. 1 have 
lo thank Mr, Wimshurst for much valuable practical 
information, and for drawings with dimension > T his 
excellent machines, l have also to acknowledge my 
indebtedness more especially to the following works:— 
Die gmcrnl&rcn h&chgesfannkr Elck/ndtat, by Wab 
lent in ; Dh: Lckn von dir Elek/ncitiit^ by Wiedemann : 
Papers on EUdros/afks and Jfagttdisw, by Sir \\. 
Thomson; and a Lector* an Mac A hies. in the 

Proceedings of /Ac Stwiefy of Telegraph E. pincers , by 
S, P. Thompson. 

3^90. 
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PREFACE TO THE SECOND 
EDITION 


SiN'CE the first edition of this work was published the 
Influence Machine has shared in the general advance in 
electrotechnics. I ts efficiency is still, however, very much 
below what is theoretically possible. Theoretically, the 
Influence Machine is equal in efficiency to the dynamo- 
electric machine, which has a practical efficiency of over 
</.. cent. But owing to leakage and faulty design 
the practical efficiency of the Influence Machine is only 
about j to 10 per cent, There is evidently much room 
for improvement, and an attempt has been made in tin 1 
present edition to indicate in what direction that im¬ 
provement will take place. 

Descriptions of Liu: latest machines which have proved 
pr.f ? ically successful have been added. On the other 
hand, many machines which have not given results nl 
any practical value have been omitted, except in case 
where they art of considerable theoretical Interest. 

■J In: Chapter on Electrometers, In the first edition, i»s 

\yu mintlcd ;i being unnecessary in ti work of I " 

nil 


PJiEFA CM TO THE SECOND ED/T/OH |* 

kind, When there are so many special treaties on 
measuring instruments accessible. Indications hav. 

however, been given „f the kind ,rf taeumtog instru ! 

ments to be used in investigations on Influence Machines 
ftt ,d references have been given to publications in which 
they are fully described, or to their manufacturers 
The short account of the electronic theory wM, it 
js hoped, prove of some value in understanding the 
mysteries of the electric discharge in gas. and rdsu in 
understanding many of the electrical processes going 
on in the influence Machine when in operation. 

Some additions have been made to the early history 
of the machine with oppositely rotating plates, which 
may be of interest on account of the important position 
which that type of machine now 1 occupies. 

1 he Influence Machine in now extensively used in 
electro-medical treatment and for generating R otgen 
rays. Many ex cel lent machines have been made for 
this purpose, especially in the United States. As .1 
rule, these machines represent no new type, but only 
good practical modifications of the older types. Ill esc 
machines have not, therefore, been described in detail. 

I lie appl ication of the O V diagram to explain the 
net ion of the Influence Machine has been described in 
this edition. This diagram is ro the Influence Machine 
what the indicator d irtgraun is to the steam engine* and 
tl lipped that Its application may be of sonic value in 
indicating defects m design*-and in shmving him these 
defects may be remedied. 

> 00 ^ 
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PART I 


,-exekal sketch OF THE I'HCHOUXMA AHU 
LEADING PRINCIPLES OF STATIC 
ELECTRICITY 
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TRICAL 


INFLUENCE MACHINES 


CHAPTER I 


I UK kkpkrimemtal DATA Ol STATIC KI.IA Tkd m 


I], a glass rod lx: rubbed with a piece of flannel held in 
front of a fire till it is warm and dry, it will he found 
that the glass rod has acquired the property of attract- 
ing any small light bodies, such as bits of paper, which 
may be hi its neighbourhood ; and it will be further 
observed, that the small bodies, after adhering for a 
short time to the glass, will lx; repelled. If a slick of 
scaling wax be rubbed with the dry flannel, precisely 
similar phenomena will be observed ; that is to say, the 
hits of paper near which it may be brought will be first 
attracted to the scaling wax, and after a little repelled, 
A further experiment, however, will show that the 
properties that have been acquired by the glass rod and 
the sealing wax when rubbed by the flannel are not 


identical. , 

Two pith balls A and B, which arc preferably covered 

with tinfoil, are suspended by silk threads bom a stand, 
as shown in Big- i- A Ihi^ I ” 1 ' 1 ,sa ^ 1 ’ v, ' nKl 
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RTFCTKlCAt. MFWMNCK MACtttXiss 

ditr end of a glass rod 



rf ive touch the pith b ; ,| 
wiih (ipii-cc or ; :! ; ; 

excited as exj,]; <i|(i 
above, and the 
ball U with 


* 


i.—I'j'li LtilT A|*|mm lus. 


I'iil 

- a P>t- 

of scaling Wa3t : ;i||l| 

Inrty excite), 

finally, the pith |* tl 

t. w i tli the exciti 

piece of glass, then 
will be fount] that 
will repel , but 
attract H. If, on tli 


or 


at i' 
»■« 


■■ 


other hand, C be touched with a piece of excited v,.. 
it will attract A mid repel R 
Pieces of glass or sealing wax excited in this way 
-aid to be electrified, and the pith balls which by coin a. t 
have acquired properties similar to those of the origin nlly 
electrified bodies are said to be electrified hj> eomlna 
The experiment just described appears to show :l t 
and scaling wax when rubbed with flannel .in¬ 
differently electrified, having opposite pro|jcrtie 5 , win- ft 
they communicate to the bodies with which they are 
bought in contact, A body Which has a similar elec 
tnficatiori k- a piece of glass rubbed with flaimd is said 
“• ■ Pnttedy electrified, a body which has a similar 
electrr/jcfiti rin to piece of sealing wax nibbed with 
, J,i u > I* tttgativeiy .■kctrifiwl. The law of 

'v k'raf ,11. ..] hr, an.I repuhijon may be deduced from 

K ‘ ' , m,; ' x f Hriment - f| nt! is usually hI ak 1 1 as follows: 


PAT a or statu: ruicrmctry 

dectrlfrrf, whether 
lively, repel one another. 

""Llics oppositely electrified attract *,« another 
If*" elcetr. y orre of the two pith balls 
f the sta« d m I ig. ( with a positive charge, the 
Idler ball being "thou, any charge, then touch both 
^flltancously with a piece of thin metallic wi ro sup¬ 
ported on a g la * s handle, it will be found after removing 
t hc " ire that both I he balls are charged positively 
this may be tested by imparting a charge, positive ol 
L^ativC) to the carrier C, and noting the attraction or 

icpulsiot 1 - 

Thc success of the experiment will be found to be 
independent of the length or sit ape of the wire, and will 
be equally good with copper, iron, lead, or any other 
metal. But. if we make use of a thread of glass or of 
shellac to connect the balls, it will be found that no 
electrification will have been transferred from the first 
ball to the second. 

Bodies may therefore be divided into two classes : 
mdttctors, or those which transmit the electric dts- 
iliFirgc. and n<m-t0ttriHtt0rs, or those through which the 
electric discharge does not take place. In electrical 
experiments, those conductors the charge of which 
wish to maintain constant must be supported non- 
i- i| inlik'iing materials, nil u : glass, ebonite, or gutt» 
perch a may be used as support s, or the conducHw ny 
lie suspended by a wiiih -dh tin cad ^ohd non-e.-n 
dwriois, when employed tor tlvi- p l,r l* ' ■ arc '’.died 
insulators. Copper wires an soiHCtline- lapped 
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6 ELECTRICAL fXPUfKiVCR $fACM s X£ s 

silk, htkJ w unetimes inclosed with a sheath , s ( 
percha, in order to prevent them being in 
communication with other bodies. They are ih< • 
to be insultiifd. 

The metals art- good conductors; air, g[ ;ir ,, r 
gutta perch n, caoutchouc, ebonite, paraffin. a r< - 
rnsulators; but nil substances resist the passage u\ , 
tricity, and nil substances allow it to pass,'i[ lr , ig ,. 
exceedingly dlfcitnt degrees. 

The class of substances which wc have called i 
conductors or insulators are sometimes denoted by ■ ' 
name of DUiirtrks. They are called insulators l-i 
they do not allow a current of electricity to pass thn.i; ■], 
them. They are called dielectrics because certain 
trical actions can be transmitted through them, | |j’i 
function of insulators or dielectrics will bo exphiim-d 
more fully when we come to treat of Influence am 
l-lectrica] Theory, 

Besides the attractions and repulsions of elect r; -fi 
b».dies for one another, we find by experiment that ,i n 
electrified pith ball, whether electrified positively .,r 
negatively, w.|] attract a neutral pith ball. The u .ml 
explanation of this is that the originally neutral b,.,|y 
becomes rtself cfectrified in presence of ihe ulectrili.il 

. y ' a long cylindrical conductor we c.m 

. ^ ' s nf ^* HS oi'djpiiiry cases of elect rifirtl 

conductors, uniform, but that the electrification is -f 

I' '« diftbre.it parts. | n % 2i A and B 

lilt rr ,c< r c r du(i<,r ' m * swr. #» 

1I |U ’ ,IL ' IJ traI body II, which ii bf a l> mg 


«** tA OF srAT, <- SLRcrttvry 

,..licd rica1 sha P e ' bt hmu K ht 'war to the body \ .. 
iUl touching it. or, luting with *„ c |« lr lfi^ 1>L ^J 

"ploying^ Wnram Hke that in Fig, .I ^ 
that there * negate dertridty at the ^ LVt 
A . and (■«"* Ninety at the other end. 
eS pa*n«H ***** Ui " for d C c W dtfa lS , n * a( * 
t h»t which wc have already shown to hold for elected 
|«Ji«!St nan’ely. unlike electricities attract, and like e fcc 
iricitte repel one another. 

A 


iUv 
toll 
'Sli be 
m»it 




Flu. .\in-Lii.LiLis L'_' I rtflu* jut-, 

Tlic distribution or density of thoclcclricjtyatilifti*nirnt 
purls cm the surface of insulated conduci-r^ i- a matter 
of the greatest interest, and lias been the subject of 
numerous experiments. In order to carry out experi¬ 
ments on the distribution of cleclricili mi «ni/iUu.lor», 
We inquire some mua ns of meustirin • ' ll "“"jj' 

thru is, the quantity uf electricity mi a mi\ surface,.for 
example, on a square inch ot centimetre, at am P* 
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if Jr UiCTh'fi At I-VF7.UENCK .\fACff /.\ , 

gcuiar pdj't of ih«? surface of I lie conductor, | hc , 
P/am wu* invented by Coulomb for the purp,*.. ,, f 
moving a small charge from any jwrt of the si, r f ru - ( 
conductor it consist? of a-small circular me u[]j< . 1 

H \ : ifr 3}. mounted nil ;l handle A of glass or offn 
stilatfog mnierraJ. The plate B, which may 1 ^ i.f ,, 
area, is applied so ns to cuiifiride with any particular 
,.| die surface of the conductor where the density : 

tested. t)iMvn 
Sny the proof p| ;i1)( 
brings with it n 1|IUli 

( lily of electricity 
c pnrltonal to the deii-i; 

<>r the charge at 
] joint. Tp measure Mi 
quantity, or at least t.. 
hh ■ ' compare it with nil,.. 
J ' charge#, Faraday’s ca-.-- 
~ i — method may be um r 
K-. < „ g , A Mow insulator cm, 

ductor G (1'ig. 3) i* 
mounted rm an insulating stand. The outside: of C i- 
connected with one electrode of a Thomson’s quadrant 
electrometer Iv to |>e described fijrtlici on). On intro 
ducing the plane B with its charge into the hollow con- 
ductor C to a sufficient extent, the deflection of tin- 
mxtllc of the electrometer becomes constant, and is .l 

*** ww ' r the charge on the proof plane. One or j. 

„ ; • 1 ' '' l>^nes may be introduced into the 

“ at *** s ' !| nc time, and each will Independently 


W™ «* ST «™ **.XCT*,c n . v 

produce it» L ' lTecl - ^ '* obvious ll^t by . 

parts of a 

Gray and White concluded from an exoerim* . 
cubes of oak, one hr>ilow and the either " " llh 
jpjid, that it was only the surface nf the 
c ubcs that attracted, t hese experiments 
pointed to the conclusion that electricity 
’estdes entirely on the surface of the con¬ 
ductors. To verify this principle Cnulumb 
tnatle the following experiment, A hollow 
sphere of metal (Fig. 4,. with it perforation 
large enough for the insertion of a proof 
piane, was insulated and electrified. 1U 
found by means of the proof plane no 
sensible trace of electricity inside, except 



near the edges of the opening, and hence fi 4 . 
we may conclude that if the sphere had been - M[ ■" 
completely closed there would have been 

no electricity inside the 
sphere. The classical 
experiment of Biot con¬ 
firms the result obtained 
from Coulomb’s experi¬ 
ment. An electrified 
spherical conductor A 
Fig. y is supported on 
an insulating stem 0. 

I wo hollow hemisphetfs B and l \ In stoned t" insu..iu 
handles K and Rme made to fit nn each -^le >'« the 



1 5 . UiiH ■ HspMillli'" 1 - 
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ELECTRICAL tXFl.VF.NCF. MACfff/f,.. 

sphere A, so th.it when brought tqgeilicr 
plclch envelop the sphere A. If A Es strongly ,-i,, . 

S,. thin when placed in the electrical eag« U|| 
h amsideruble deflection, a in I the hcmlsphi-iv-, |; ‘ 

are then closed upon it ami removed, it; will f„ , . 
on again testing in the cage that all thu eleeni. n. ^ 
left A, and passed on to 11 and L. 

The density of the electricity at different parts m 
surface of a conductor depends on the .shape o| i| u „ , 
duct or. If we electrify a sphere, and test the elf. i, , 
density at two points of Its surface, experiment 
show, as would be expected from (he symmetry l( f |t 
_ sphere, that the eleetn , 


{ 

V 



lcctrie.nl 
at any: 


Kui. 6. Diagram Eni blum hi iwiiy. 


density is the miiiu ,n ., m 
two points, Itul if wm-..: 
ellipsoid, or egg-shaped . 
ductor, wo shall find tli.n . i„. 
density is not the satin m 
different points, as in the case of Ihc sphere, hut groin 
,ii the -harp ends than ?il the equator (as shown hv i lr- 
ilotted line in Fig, 6 ), and the ratio of the tles isi 11■ 
increases indefinitely ;is we make the ends of the r'l ■ 
fM>id sharper and sharper. This leads ns Up to a [ irrnciplc 
of great importance in eleetrii al distribution, namely, 
that the electrical density is very great at any points! 
part yf a iijiiflm ii,r. |f we double the charge oh any 
conductor, the dm id tics at all different points will " 
Ml in tbc **“"*• proportion, The density ;sl hmv 
1 .conductor U proportional to the whole dun 

ijn tie wnduetw, or, wh.,1 i 11 n - Mime thing, to dv 



flATA OF stave: i t VCTHlCITV 

^crage density, hi vetnr Iftree is the force. with which 
Verities of electrified bodies attract nr n- v ,d ^ 
jtlW. at *d Ccw,V ' mh has tls ' ne r ° r its laws what Newton 
L, curnc i1ir 1ilw ' gravitation. Coo 1 «nb*» •• tp 
ulents were made with the torsion balance. It is un . 
necessary here io descrilie these experiments in detail; 
g will be sufficient to give the statement of the law 
' ■hidh he deduced from his experiments The Law of 
Electric Force is as follows:—If wc have two points, 
otic having a charge of electricity whose amount is 
w l ^ 0 thcr a charge whose amount is i/ l ,and situated 
Eunice d from one another. the force between 
them acts in the straight line joining the points, and !- 

i/i / 1 

proportional to 

h is important to observe that the above law holds 
for points, not planes 


Hy means 


rtf this law the unit of electric quantity can 
be defined in a sstisfacU >ry and practical mannes l hU 
,,,[1 may now be stated to be that .punn- 
electricity which, who. ******* 

unit of foreman equal qumttUy >«d 

point at unit distance ftwn the famef 

ijenlimt'tve, gramme, and suvoinl as .-m 

tnaas, and time, the unit fon* wi ■ ■ ‘ ^ ^ 

in n second generates m a gramme 


of ii centimetre pm sec 


illri 
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CHAPTER II 

WORKING ilVfOTHESlS OF TtIK ELtCTHK 1 j i L| 

It is of the greatest importance that the student of u 
branch of electrical science should have correct and 
ideas of the various electrical magnitudes lie may n K .. ■ 
with, and of their relations to one another. This ■: ,1, . . 
jV best attained, we venture to think, not by mean., 
tiie ordinary mathematical definitions, but by means ■ 
sime physical analogy or working hypothesis of \~ 
nature of the Electric Field. For example, one may 
have at one’s linger ends the mathematician’s doiinh 
of the potential at any point in an electric field, name!;.. 
the amount of work done on unit of electricity , 
bringing It from an infinite distance to the given point, 
and yet have such hazy notions on the subject as P k 
unable to explain simple electrical phenomena, such 
the well-known fact that points fixed on an electrified 
conductor will discharge it, though they are at the £tir 
potential as flatter parts of its surface from which ■ 
discharge takes place. The distinction between; poten- 
tial and electro-motive force, and between quantity, 
density, and capacity, may be cited as further illu- 
tralion-, of the difficulties to be met with in the study ■ 

II 


tn vothSms of the nn:t:r*tc FiFfT) 


fH is . r t " l,:movc lhc -‘Hffierttfe, 

‘ shall endeavour m the chapter to famish a mnm 

' mentation of H physical e.mriitmn of the dickettk 
which will account tor the results of expert 

Lnti but reJl£lcrs mi|St lM: on ** guard again,! 
.|[nwiO£ it to prepossess the mind ns to what tnay he 
. cor npIete ultimate explanation, 

1 According to modern views, electric forces on bodies 
Ar * accounted for by the action of a medium called the 
jifiittrkj in which the bodies acted upon arc immersed, 
j !lc t | 1L -ory of action at a distance living now considered 
untenable. Our object is to picture such a structure of 
-his medium as will account for observed electrical 
Jicnomena, and to point out what corresponds to electric 
.tential, quantity, capacity, and ether electric magni¬ 
tudes- H wtU be advisable first to describe the method 
of subdividing the electric field by tubes of force and 
equipotential surfaces, employed by Faraday, Maxwell, 
and ethers. 

A line of /one is a line drawn m the dcctnc held 
whose tangent at any point indicates the direction in 
which the dec trie force acts upon an electrified particle 
placed at that point. 

If we suppose that an insulated electrified spherical 
conductor is placed at the centre of a spherical chamber, 
an electric field is produced in the sir space helweeu the 
conductor and the walk oi the chainin'. J 1 
radial lines drawn from the centre m .In uiiiuv 
the walla of the chamber will represent i l ” L,> ° 

If the surface of the be sulxlividcd uito a ‘ 
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EmCTKiCAL INFLUENCE UAC/flN!^ 

„f small an** «f ^ thi,t f* ” f Slldl .: . 

ar ^ contains n unit qBS>«rt«y "I dectr.ficat » K1 „ 
txidty, and lines of fora be drawn from every , 
of the periphery of the unit area, a mht <>/ Jww X \ jr 
produced. The number «f tubes of force will cvi ( | tl| . 
denote the quantity of electrification on the s 1Jt f 4l , 
which they cut* 

The potential of the conductor we will assume i. . 
higher than that of the surrounding space. J. r , ( 
number of surfaces be drawn in the electric field, m..;, 
that every* point in a given surface is at the ; i: 
potential, and the potential of each differs from , 

the surface next to it by one unit, these surfaces 
cut the tuI ks of force at right angles, and the wli . 
field will be divided up into small cells, between i\ 
ends of which there will be a difference of one unit • 
potential, and on the ends of which there will he <i:ei 
quantity of electrification. These surfaces are i;;ul.*.,i 
crjuipotcntial surfaces* It] the case we have assiinir.1 
the tubes of force will be conical, and the equip 4 enLi.il 
surfaces will be spheres, concentric with the splmri. *1 
conductors] with less symmetrical arrangements it 
shape and dimensions of the tubes of force and cqm- 
potentiaJ surfaces will be less regular, Kacb of tli 
tlfctru ■ tils contain^ One unit rjf the total energy in il" 
electric field, and the number of the cells will ilrii ' ■ 
lIi'l total amount of energy, f»r work stored up in ll> 
electric field. 

\\ r are fi'rtv in .1 pofiition to form a picture of ll" 
structure <4 the electric field which will account l"i H" 


flyrOTHF-SlS OF the F.fAZCT *,r FtF.Ut 

,V.1 .. . 

r " r “ *•*«*». 
these tiling, j . i L v 111 .. i. 


[ 

tr<« ,hc * '"'“V ***** " Umber <* 

I Ipbrag^f^ °r i ^ B,B ““^"S wltti the ecu, 

I ^ntial surface ivhere u cuts the tube. The ™tl*. 

‘ deal electrical cells are now material decide cells 
% elastic walls; the sides of the tube, a fCl howler, 
n ported by the adjacent tubes, ho that only the clastic 
JjiptKaetts or Ctic,h of cdlit *»» be displaced. Hack ..f 

llie?iC cells is now filled with an incompressible 
jT|d the structure of our dielectric medium is complete. 
VlW incompressible fluid corresponds tr* what we call 
tltrtricify , which, however, must be carefully distm- 
' j S hcd from tkcltiffathm, which is the electricity di- 
plncerl at the terminal surfaces or poles <4 the electric 
jfcpi when under the influence of electrical stress. 'Die 
term electricity or charge of eliTtrhtty is, however, often 
used to denote electrification in treating of stalk 



electricity. 

A dkfcetrk nv insulator, as we have seen, is a sub¬ 
stance in which electricity is capable "I receiving a 
small displacement, but which does not |>enmt of its free 
passage except by rupture of it' clasth diaphragm* V 
nuuiuifor. ctn the’other hand, is a bully in winch thnv 
;ire no elastic diaphragms, or. if there are any, they haw 
SO weak an clastic existence as to allow the ciecirw 
fluid to ikl-.s through the hotly with little or 

..insulated ctrified spherkal cor 

filled with the elect tie fluid, which can ' ’" . 

through any purl of its substance According " 
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pjjtCTE/CA /- V f- &TA i WAV-.' v 

principle* of ^ ^ "'■ 

£i pfiit# t.t »hc conductor will be the *m u , , 
proved by experiment that the potcm.^l at 

frrtfe or on tfe *•*« of a condw ?° r ,s tile . 

heiloe we naturally assume th.it potential corre^,.., . 

pressure in our hypothetical electric fluid. The r,„ ' 

development of the theory will be found to su iT , Jrl , 
view. 

F&ttniial 

Ai&umng that potential is tho pressure of the e |t 
fluid or electricity in the elastic cell, as just descril. j 
ttt shall endeavour to estahEish a few theorem* ,ni. . 
if. In the first place, we shall consider the muck, ,! ,| 
law* ^hich govern the changes of a single electri. 

The relation between the distortion or amount nf h n , . 
ing pr^jduced in an elastic h<mly by a force applied i. n 
f s rcgul ated by a wd I -k n a w r i la tv ca t ted IJ m >kr' - ! ■ , 
which stated shortly is: The distort fan produc'd m 
sfast ft body is proporlionul to tht f&rti whkh pvothh\'\ 
U‘e have a good example in the common spring bahu;.. 
ir one pound stretches the spiral spring one inch, uv 
pound- will stretch it two inches, and so on. 

l .et ,\ (Fi& 7 be a cylinder in which is fitted a |iUh 
J>. whose area is one square inch. The piston M r- 
supposed to w&fk without friction, but Is conned*! 
v.nh a ero'r 1 j; ir |> on the top of tlir cylinder by a piM 
spring Cp Now ftippgftG that thfe cylinder is fmnicrsrd 
in an *“-in of iwomprf Millie fluid* mid I hat lliroii!; 1 ’ 
thr- opening Iv in the id--, hqiml fj pumped ini" lh r 



Fjg, 7—MmH ..r 

Hlptirk Ceil. 


„tPOT«£S,S OF THK KtMcnK FOU, „ 

ThC *** wl " -» ««VW by lb. ri „„, 

^ Hstoti, and the movement of 
^ J*>u will b 4 -’ "leiLsure r>f i1„ : „— — 

‘^L'acc of P K * fiUte I--- 1 

. L j^twrceil the fluid inside tin: 

'^iiulcr and tile fluid outside Ure 
^rwlcr. Yhe amount of work 

? 'l‘ it- forcing t ^ e into thv 

vlfodw wil1 bo LXlt,al Lr> thtJ dis ‘ 

< ia£«nci*t of -he piston multiplied 
{\ ,t, c average pressure, i.e. lull 
^ final pressure [since the pressure 
h[: , r ts from zero and increases uniformly to a. maximum}. 
This will be found to be a useful rule fur calculating 
the energy stored in the dielectric. 

tf in investigating the laws of potential, in any cjujs 
«-(• require a cylinder with a piston of larger area, wc 
arc to consider it made up or the required number of 
iliere unit cylinders, each square inch of area having its 
,piral spring of unit strength. On this assumption a 
■riven difference of pressure per square inch m the 
opposite aides of the piston will always produce the 
same displacement of tin- piston, whatever :ls area. 

, The strength of the unit spring will be the n^ttc 
sLivnutli of the piston or diaphragm. 

We are now in a position to desvrii*' the mul c l-uiu 

I cell. Let A A (Fig. *\ represent the ski «J* ' 

; electric force; B. U, dnath diaphragms ■ - h 

to the pistons supported by a spi.al sprinf *“ ‘ 

l i ii]iiiu , c inch, as ulresuly itt>cribk , d 


>ii i\*ch 

M\d conic id ins 
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\4! i'Ai.h AfAi 

1,9 s "Pl>os e , ?iri| 

rc at l\ i* ;,,, he 


^ipowntfaj surfaces, New let 

press urc 




** 

Pr j 

Pi 

Pi 


ffiari (he pressure ', f 
tine diaphragms w ;|j * 
displaced as c | f;i . r . "I 


Fir:. .SL- .ll-rdrl h 


Vuu-, f h„v, ™ llcii}]y KmswC, '* 

lig. y. The flu;., 2 



luwi the diaphragms H, and B. befng incompres,,^ 
the displacement of B a must be equal to that ’*• 
The pressure in the cell J\ ivi" ‘ 
minus the elastic force of 
Bj, and that in !’- will lie 
the pressure in P a minus __ 

the clastic force of JL. Rg. n. M,*M ^Tul*..i f I, ’ 
Thus wc see that the pressure in cadi cell is less if, J 
Iffatrn the one preceding it, by the clastic force' r,f li* I 
diaphragm which separates them. The potential , lt ' 
any point m an electric field or .strained dielectric is |], e 
pressure in the cell in which the point lies. It may 
■.i-df to explain here that 1 lie elementary electric cell ..r 
what Corresponds to it , is probably of exceeding sm.,n. 
ni:ss, and ft may be assumed that the unit cell which we 
{r,iml i( ^nvenfent to use for the purpose »f 
mathematical invest ignliwi is made up of a von- live 
number of these. 

A tendw. /,,,■. , we have already explained, iri a |»r N |y 
through which the electric fluid can flow with fitllr .ir 
obstruction. Us bottrtdiflg narhee will be the first 
skui of elastic diaphragm# in (he dielectric sunoumling 
«i- The conductor m„y. tbetefcrev |*. faked ..as no 


^otHBSis of rm HL&crnjc Fflti 

filled Ufith the electric il„y ,, 
f hS he brought into such a posit,. 

Arth« r °f CellS ° f * d ' ClccUic * the pn^urc J t r^ y 

thv cells inclosed will i w ib 

* -3. because the fluid can now fl„ w , Url >' 


\0 


because the fluid can nr JW nnwr r "'t- 
X'othcr. UyEr0m ^ 

el us now consider what will take pb« if W( . 
j|: ; i[suhlte d electric conductor in an deadly *££ 

Electric W c shall assume, in the first place, that the 
inductor is cylindrical m shape, and that its ^ is 
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placet! in the cUrte'cLion of the lines of force. We -.hall 
a]s« assume that the lines of force an; pallid and is*..' 
(he conductor is of such a length as to annihilate one 
klf the number of elastic diaphragms between the 
poles (,(V* the terminal eomliuiiug >urinces s>i tl'-c 
electric field. 

Fig, uj h the diagram mat ic represonuih'u A 

Wd as we have been describing before th« '- ; - 
hiuliecn irUs'c id need, \ is the |iosiU\c pe!v ft die ■ 
^ ’i potential .MprcHC tiled by S < the ihvvUal l H 1 - 


(C) Jeff Behary 2019 






































24> 


f t tee .tv n ' 1 /- ww f ’*vvr/r i/i( r:/// \ /, 

assumed to bu at Kffo potential, Hie 
nuttimcd it- foil uniformly; the figures in cadi i di * 
anting the potential in that cell, and the stivid, .. ^ 
diaphragms tlie K, M. Fs, between the cells. 

Pig, ii represents the condition of the saiin. 
when a conductor C Is introduced into the in hh|h , 
of force, so as to annihilate two of the diaphragm., 
uvn diaphragms instead of four have notv to Mist., . ,.i 
whole difference of potential, they will he sir I, ; ' L 
double the extent. The potential of tile comhi.;.,, j 
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hypothesis OP t„k E,.nc T *,c naj, 

_ * nC e nf an fclcctrifUttJ conductor n r1Vlr _ |1 
i'* l,ll< . ilv of electricities in :i „, Lltl - i "f the 

fill be . .. if .*»* 

EcSm**. the islhoslnK tlied|j| 

EcpBi*^' 1 ^ LS u ‘ ls ' " l ’* dtc,cclT '« which surrounds 

5 Another dmgram maybe given, which will exhihh 

Ire accurately the cnmlitim, >f the ckclri.: field 
let ox (Fie 1=) ^present a line of force draw-,, 



J-'jfi, Hs— 3 )irb'trk wiili Ccnirlun-Ur, 


nurtoi 



l 2* — 1 Hagmttt iif I'uk-ntml. 


will be observed, is now 4. Let us compare its pi deni k bi-twecti the two poles A and B I sec big. if of the 
with that of the surrounding field. At the out iu.ii- ; 

A 


electric field 5 Q Y drawn at right angles to 0 X re- 
rlu- positively electrified pole) it is lower than ;b<| ^en ls die potential of the plate A: the potential 
rounding field, and therefore will exhibit lie- t ] 1L , n^ier pole B being aero, A straight line YX 


dcctrification; at the end farthest from A it is higliq 
ti.an the surrounding field, and therefore will exhibit 
hfve ■ if ii'ifii atfon, We have tore tlwexpknai ion 
1 (j f • well-known plwnomcna of Eitetrk Influent r,■ ■•*, il| 
1 sometimes tallo.1, Eitcttvsiaiii hulttethn, Ii is id'. s 
•iritcd m text books on J electricity that unilii '■ 


pole II being 
the diagram of potent ini (nr potential gradient between 
the two poles; the potential at X. t , fin vxamp !> 11 
* preset)ted by X, Y,. The diagram of polcntid i 
lube nl force containing the (vuuhictnr i i- ^ b' ' 
Ihe part B C In vhe cmuluctor being parallel t ^ X 1 ; 
11 Rir n| pith bulls be suspended from the ilul 11,1 
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erJcrmCAt. ixfitMBNCE ma m/A-c, 

. r they will Hike the potential uf « 
l ’T rthl ’<* the ftrftl unaffected by tile e«KU| Ui;|l .. . 

Caller than «f » ,3 >' ™ a ™™"‘ .^e,,, J I 
tlit; line H D - therefore the pith balls will 'l".vr I 
chMi-^r with negative electricity of a potential ' I 
j| l) 1m the -atm- way, pith balls suspended ,a , ' 

Averse with positive electricity of potential iv [)lv , . 111 
fiy (Mv 111 fact, the soiicalled separation of tin . ^ 
tficftics nmler infiutnee will appear to have tnkvn yi \ ^ 
positive and negative electrification is simply 1 „ 1 .„ !i . 
ltr negative electro-motive force with referent, i,, , h 
surrounding field. 

Discharging Effect of Points 
The diagram of potential (Fig. 12) U for parallel ml 

c 



Bp®**" DiP m *ixcrtt K mU} 

I tube or force (Pig. iy }r *1*^ * , 

i \«****** fcw: ™<i«piaiH'.*7 K - 


*.^ electric 

I "..ilu'i |Owinu tr, ,. )lt sl|lill | M 

&i*p B, " ew llv ;' 1 1" ‘'|" .' ii : i... 

Kuyfn^ter.as the sum, ip, amity nf d«M*J ^ £ 

EL* the distortion o dinphr^nw at Jilfcremd»U2 
It can easily be seen that the distortion of thi- diapheagm 




F cj,, -\fitfkj 4if f TuIm.- |‘'iift. 1 1 'r 


0 p T * 

Fin. 14 . — PLn^mm *>f Viitcnfisil- 

will he inversely proportional to the square of its distance 
from the apex A of the none, the areas being pwj** 
[jonal to the square of tlicir tlistances from the ‘M 11 ’*- 
The curve of potential (Fig. 14) will in this 
rectangular hyperbola, The following consider^- 
. . . this is I he curve l he shvn^t the 


brcc, i’r. for a field where the decrease of |M.tente -‘■Suive, or the iitclinaliisi *’1 .1 lin* t,n V' ^ i K . (tu vii 

form, and Y X 1 ■ therefore a straight line ; llu- v mV**, h represented by the difleivmv *v 
tever, will usually be a curve. Take the ease •* I H*n successive ordinates, wt> ' • ,1IU 


of force* 
uniform, 
bowi 
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FtwcmicAf *fActtmt. 


SlJIgCflt pi f ■ 


je distant* between them - r,1 '‘ i incl 'Mrui. 

thr diagram represents, therefore, i|„ 
which the potential decreases. U the K. M, ]-\ whi^' J 
fevr seat. i <l*’ on I he elastic -1 i.i, . ' 

Il,c electne cell The sllbldi on any diupli,-., „ ' " f 
conical tub*: of force has been shown to be i| U . ( J 
jiriijiptrrinnaftd the wjnare of its distance from Ifn » |. ,J 
fied point; therefore, in the diagram of potent for - , 
case, the inclination of the tangent of (lie curve Eh i |"‘ 
inversely proportional to the square of its clistan,. ,, * 
the origin O, Tip is known to be a property ,,f 
recta ngular hyperbola, 

If the apex of the cone flog, 13) be a m'illieiu, L ||,J 
point, the E. M. F, at A will be infinite. This e.vphi.jj 
the rfueiargrtip effect of 'points on a conductor, f,, r .|,J 
diaphragm* of the dielectric will burst Ef the ■ Ei 1.1 , r| 
;.e. the K. M. I 1 ’., exceeds a certain limit, ami ih, t .|,. c J 
tncity will flow away in the form of the wcll-km. u , 
brush fh'seharge. 

Equation of Potential 

Dir «>| uni ion for determining the potential due i...m 
electritii-d point -d any given distance from the vied 
■ -i point may lie deduced from tt|C curve or diy 
:;mih of pMvnhal -Itnwn at Fig. 14 |, L -t p J M - ilw 

j ii| ui! 1 ,ii ,1 diatanee A-r from ilu; electrffie-c I point] 
ThcpotentWM J‘i. Bm By a wntWmnwn property <A 
tlic hyperbola BjFX A*m Constant, therefore V 1 |p..i- n 


tinf 




ftnl 


^ r • f> * $*' pi*f* m Nfirtt tif titty fwittf 


0PQ THBStS OF vm / 

hy#porfa t/s r/tsitf 

pi* 

Attract nut ,w 


'■ntLo 

"" tl lti 



tfndcr ^ 

that certain W. as are attract,.,! mJ* 

. n , : „:d con.biclnvs, W «- shall i,„ H ai,J 

E5#» rf ° r ,h = -» hy,, 4k ". 

lad i" »>> 0'“‘"0 field, m which U a. Wan 
tf. F.; such a field, for instance, as will be pro dtKa*l 
0t*WHi two parallel plates of large size, of which one 
ji positive charge and tlie other is connected to the 
Lrfh. Fig. 1 1 shows a diagrammatic section of such a 
field; the positive plate A is charged to a potential of 
jjy t!; the negative plate it is supposed to be con¬ 
nected to tlii earth, and is therefore at /cro potential. 
The \L M. or stretching forts uh the diaphragm*, 
j. , Throe lubes of force me shown, ,1 cnnductiir i' 
lwing placed in the central tube. This conducting body, 
a-iwe have previously explained, imparls its conducting 
property to the two diaphragms, thereby increasing the 
H, M. F„ or stretch on the diaphragms in the cental 
tube. 

In this theory it is necessary to assume that 
phnigins, when nisi outside the conducting ■'iihstaiw* 
of the eondurloi , iulhcic to it a- a schoolboy's suete 
adheres to the wet stone nti which n is v ■ 
help 11 to see tin' necessity for this assump 
Ntoeinbei that .IS a conducting body advances an 
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XlJtCntKAf. h MACin*,, 

aan® in contact with ® rttctchf diaphragm, h <ri| 

te candying Property *° “■ thc .«, V 

of tte dWphragm becomes equal,axi, {l|l(| ,'M 
diaphragm must consequently seek to rum,, . 'H 
neutral position. It cannot m doing so 1,-.,,,. ; 

conducting body hcliiml it, as otherwise its . . " j 

dosed up; it becomes again n™-conducting, - U| /* 
dlflcrcuo: of pressure established between its * 

pr extents its further movement Heme 1 
driven to the conclusion that it adheres to Un- t/lhi 
the cimductor and exercises a mechanical ptiH L jj m ., |L 
We shall suppose that the conductor In Fig. n I 
advancing towards A, The diaphragm in from m 
conductor Ls under tension, and when ft is pi-j fin :r ,.j 
or become conducting by its absorption into tin- , (I J 
liucu-r as it advance, the tension of the diaplir,-|. m 
pulls the body forward. At the same time, the pa, T . 
end of the conductor is sealed by a diaphragm which is J 
leaving It, but not in a stretched condition., as its p*.- * 
are not dosed till it leaves the substance of the ■ n- 
ductor. There is thu^ the tension of the diaphragm 
representing .1 force of 4, pulling the conductor for was. I, 
and there Is the difference of potential between the ctwJ 
ductr^r and the fulfmving cell, also represented by a fi -i-.c 
of 4 r puffing it back. The resultant farce acting iipii 
(hi.; coi it I uct fng b*(y will therefore be zero. From Mrs 
fr would appear Unit f fieri- will be no r/trfrtf /onr cai 1 
re ah.i. * mluctOf placed in an electric field of uniform 


elect ro a no t \ vti fort®, W h i ch, h • wc ■ vt 1 1 K we nh a 11 a ■ ■ ■ 1 ■ < ■ ■ ’ 
truewi.rr, 11 M body la in the centre c*l the field- Idic 



ffYPOTffF.sfs of r m ^ 

I lft wcvef, <nay be inferred firm, tv 
1iltf i.,natioi't that the ffefc* tV _ ^ s-ikd 
I fNl 'iill, » ^ly in a., electric fu-M ( J I*""": 11 ' W» 
" f|t ire»cc Of the K. X|. Ik. at W 

proportional to the .Ijlfcna,* ni 1| 1 ;. "|":; L | *; i!i 
"\' c strictly jpealiing, to IV ^: '' but > 

"«• ‘5 b * ftr'" t“' *- • o^sb 

of thL ' in , he M r. 



uniform K, M. F. than that shown in Fig 11. O mac 
stilts, the position of the poloplah- A . N hint of S' 
0 V represents tlu> potential al i \ ami the p'U'mi.e a 
,1.,. : , 1. ero, Tlw straight line ^ X i 
tin! potential in tiie lie hi between the two plates, except 
in the particular lube of form' in ivhii.h the .« ...in' ti^ 
A U is placed. The diagram fur this tube is Y A 1 ; * 
when the conductor is hi the iilithUc °1 I 
■| V, U t X m \ It \ when \ » l ' **** ** 
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JS blkctvcal influence MAcmm:s 
r T^,l S itcmWdteofdl® field, because the 

^ rtC fi JW tton ^ v fe -i 81 ; 11 1(1 th * tof ,lVl! " ' in! 

L t i ( .r 1 , rcp^Atm 1 : the dectro-rnot.vL- fore, ^ 
npporfte cods ^ A H. WteB Che conduclm j s |„ ?J , C 
JJitko. A, B, the inclination of A, \ is ffmui-, n U(l 
thJii of B, X„ and there will be ft resultant i,.. Ce 
umanh the positive pole of the field. By sin,,.,, 



0 X 

I T 1 ' i ®, =-Dwgmm yf Hddn with Crjniluelfi*. 

rc» filing \X would appear that when ibe body in] 
tin- jm hi fin represented by A.. B : , li will be at l rat led 
to the negative pole of the field. Wit'll (be help nf n 
diagram similar to that in Mg. 15 , it is easy in • h 
the effect of giving a furtive or negative charge 1 1 > a 
conductor, or, wh?n equivalent, raising or lowering 
tti ]jolentbil» 

I i/ K« i- a [jm Lent hi I ding ram of an electric field wiih 
jMtrii 11 r -1 tube-; of ffarc, in which a oniduelor A M i*< 
placed, ;l , already described in Fig 15 , Let u» uv^iiilc 





0FO rmsfs or TitK ^ 

tllL , potential of A It j s i 1ICreaMd , 

ljV iwptP"® il chiii*. , n :. 1, 

fg^t.towetoih.p,; 

Afield, merely to simplify the ,h.,, r . ^“»«iWl. 

^1.11 foe the tube „r force contain™* 

FX is fittaUst ih.ir the indumti £ 

. Ilic E. &■ F- ' a ! ’ ,s greater than ihsti a t i -jR 
>-** therefore, when positively cW ga i, 
spelled fro® t1lt: positive pole ,-,f the field ThU p 
iins the well-known law that smilarty b»A m 

W another, llie °ther lunil, Us 

that the potential of the conductor is reduced by * n 
^unt represented by the line Rt by imparting * 
fixative charge to it. \ Iv 1) X will Lhet, represent the 
potential diagram for the tube of force containing the 
ioiuluctor, III this ca *- we sec that the inclination nf 
YE is greater than that of L> X, the E.M.F. at V. 
is greater than the F.. M, F. at l>, consequently thu 
negatively electrified conductor will he attracted towards 
tlit; positive pule of the field. This explains another 
well-known law, that bodies ;often offotitdf cwtri/.-i 
attract arte another. 

Hitherto we have considered the case of parallel 
tubes of force ; let ns now consider the ca-i * .inikal 
lubes of force, such tut will he produced hv an decUHW 
print placed at the centre of a spherical conductor, 
■i .ii .in Infinite distance from all conductors i » 
%nm of potential, os previously -h’wu indwowain( 
Hit discharging effect of points, will he in tM* ^* 
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sncrsKAL amm** 

,^1- Referring back I,. 

icaiar hyperboja- 


, gtr ,r conductor is pUc^l in a field‘s, j 


» s(iwl1 ^‘T'lkitTl ttili be seen from tin, ,, ([J 

an U V- »t tiic end nearer to the , * 

1111,1 th ^r l ,v> he greater than at tile other ni,|. , 
K"d iiurn V/ifw «.ice P tion of the elastic 

irf the Artmw ««|< *? ^ "f "v ■ * 

^ ffbt in contact With a diaphragm having ., 

stretch distortion than that in contact with tl„ J 

nf the conductor farthest front the apex of tlu , L . 
ih«! is, the electrified point. Hence neutral bodi, 
he always attracted to an electrified point, and obvi.. ,[ y 
the'at tractive force will be greater the nearer the „J 
body is to the electrified point- 

Caflrtdty 

A Leyden jar, as is well known, consists of ;i ISJ 
Jxittlc or jar coated inside and outside with continuing 
material,, such as sheets of" tinfoil. Il is char^nI m 
filled with electricity by connecting the outer OKUm- Lu 
fb.e earth a nr! the inner coaling to the electric ni-u'lme, 
or other source of electricity. It is found tin sit rs nrch 
■;r"-'r* ir r charge of electricity can be imparteel to ill 1 im o 


flubt; of force in H will iheicLlmi, a> illii>t7r,Lcxl, h.v.. 
(double the number of elastic dui[>tira^ni' ilia.: A - 
Hie same ili (Terence of poienlial lie tween tlu- tv.- ... .a- 

coating of the jar than if the same surface of tinfoil ivcr^K^j]) ] wvc |t) \ IC SU p l>l>rll ,| , wo diaphragms ill 
placed on Fin insulating stand sit a distance from .ill p lM . 0 f !llu | f ovlv diaphragms in case of ll Kach 
'.orirluciofH To iimlerstand the explanation of tlu 
nnj-.i fix nur rninda rm the dielectric^ Lb id is, 11 1 ■ ■ ^ 


Lh 


UWOTHEStS OF r/tF ELfic ^ 

(t , e f tubes of for« pas s aci ,.^ ^ 
potential* i he whole difFerm,,. , < 5 a rtH 1 1 . . 

C w ba sustai ? d '* «“= dE^L;; ***« i,; 

Lw between the inner . .tu, 

E5*« vcr f short .“>"1^ W i t h 

Hw idaced, say, in the centre ," flTlVn « o.» 
smaller ni, m k__ - " r ' 


iti(i' >r P 

is a much smaller number r ,f ,.i. " 

,p resist the whole difference of potcrstl^ 
j uc to the electric machine, and each 
Q [ the dia^ragms will he stretched 
l0 a much greater extent, \,, w lhc 
cSi tent to which the first sheet of dia- 
-jKftgnis is stretched is a measure n[ 

[!, c total amount of free deai'kitv ,, r 
Idettrificatiun on the conducting surface, 
f xhc diagrammatic sketches l-'ig, i - 
inll show more clearly how tin .hie, ,- 
in ,i Leydeti jar depend:; on the thick 
Its of the glass. The thickness of the l ', : ' ' T v ’ 
jrlass in B is double that in A. ilu- 


I I 



f'^iuing ihe substance of the ddes of lln- [.rydi'ii jar. 

W hen a charge is given to I In* inner coating ol lW ' l! i Itydtii jar 


inpllragm will thus he stretched In tloublc tin- ,uiv'r.;ii 


11 A thill il is in B, l lic lollim iin, law 
’ilucvd from I lie above i'S'|iian;ihoii 


silv Iw 


ix preflffrthiMtti 
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XULCl RtCM i,\FtMF..VCK MA t ^ . 

«a »■ """ "" 

■n,r .»/»»'/ • ““*T 7 pr ' ,| "' r ""' 

.. ‘‘“t * 8 ”’ 5 

urftcc rtf a conductor produced b> nne u (l j- 
of potcntW bcdvcr, tfc two pole of tb, 

ft is proportional ta tffe wluik charge on U* . 
divided by tl'f potential, nr, "i the Lcyikn 



FlG. l&- Hud id lu iHiL* Irate rnffeirih.. 

Mlrfacc: divided by the thickness of tin: gin ]' 
snpti&ty of a Leyden jar is very large, fnr (lu: : 
given ahovt% 

Om Hiller now the dec trie capacity in th 
,inipic cases. I - irsl, we shall invcdigalo ih> • 

■ .ijjacity of a spherical Conductor at an infinite ili-i..: 
fren a)| otherconductors, ],ct A (Fig. iK lie tin ■ 
of sutlt a sphere, neglecting foj tin inoinenl il" ■■- 
l pltoft f!. | lie tuUf 'if force of •such a spin n 

iruncatirri cons ( E G Dj each ex ten. . .. 


ffipom&sis iti , rff 

****** n Htl , ^ 

\ lton0 f it» W; toinfmity,^ spri , 

4t,mted at P, the ccniru „f the S,.* t! 

thesplicre will be inver . v , , " ! H*araty r.f 

resistance of the frustum .f'llmc-jneme nfa ^ 

fmm K G to infinity, j „ lhaf . ! ^ ,utWAffJ > 

suppose a quantity «f dnetridty p!aj J nl 
Tbs potential cm the surface of A i, d ]Cprcsmr JX 
the eiasLte resistance of the frustum of the c. h i e T 

ing outwards from EG. But we have shown by the 
diagram at Mg, H tlmt the p,,initial on A ; s inversely 

proportional to its radius, say =, The eapadty is 

inversely prqKirlioTia! to rlvithat is, it G proportional 
to the radius of the sphere. By assuming that the 
quantity of electricity on a sphere of unit radius with 
LI rail potential is the unit quantity, we may state that 
the mpudty Sf h sphere .?/ mt infinite distmee frvw inker 
emiddetors is t r i /Milt h> its radius. 

Referring again to Fig, t S, we may calculate the 
capacity of two omccnlne spheres A am3 K i«t rmtltl 
Ri and K 3 resjjectiveljr* We have now to find the elastic 
resistance of a slice nf the cone of the tliickiu^ 1* 1’ ■ n 
G H, This can Ih: found by suLitracting the clastic 
resistance of the frustum t"F tID fmm the clastic re¬ 
sistance of the frustum ( It < * 1). the clastic resistance 

of ©F1I D= ! ami of CKGD-4, thensftws the 


■laslii (iHisiaucc 


„r ihe slice I- KG II 


U. K, 
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riH- 


capacity 


will 


(jc the 3fdsirui.il 


nf 


Kj »H 

' K, W# 

K 1 R fl 

lh K thJ.t ^i{ -K 1 ' . . 

r^usKd atove how tire «apn«ty ol ,,, 
l "‘' ' ' bv tin* ilti'iiciwiims <il llwdoctru:iu.|.| 


H« 


'Z ^meriment ,|llU the capacity ,.i 

' d rt£Uif rf« '* ^ - 

SSL tm con ductfcg «irA«s, the name different „i 
, between the two surfaces will impart more ttm„ 

hnv times the "I eleclricity in <ln- ' 

This means in ntir theon' <kn the e1:.*i„ 
.Iminijitw in fito* Imw only muMhird the clank- „ 
^i.ince of those in air, ami Mint ,’..ii^iicntly tin: s:m.. 
pcUinf n*ill produce three times the jimomil nf <lir.pl.n ■ ■ 
L-nr «I Stretch nf the diaphragms*. 'I'hc disphceinei.! 
„f f }i L . eliistiu (ti.i|jliragins nf any stibKtance, cpmimrfd 
uith that produced in dr by tin- same: difference ■ ■! 
l*.ilcatial T eoTres|KiiuIs tt* wliat is calk’d the .</■<•< i/)> 
JmtK i i i ifihity Lhf iliti dielectric. 

Qmttftty ami Umsify 

lc only remain* now In give I hr explanation of ll 
ifiiTi- *piantUy and density, in terms of our tiypi dhc i 
to riiiujilftB! thr IbL of inv|H>mnl magnitudes wv Mn ■ ! 
with in Mi« ii in I y --I i.ili. .. electricity, \\v ban 

unutOAd In ihb theory Mmi ckctHdlt} i- m iniihimpivs- 

rtiljlr fluid with W hit’ll tlk ! I If airs of ;ill I indie: an- ale. a\ 


t/rFor/fESf* or Thr nf.Rcrmt: fwtj* 35 

HliftL. When mi inHuLiitviL conductor Iuls rt'ctriycil * 

1111.111 n -. dliMijff nf eleciridty, however, the afnottnl 
L l„. choree will not l.ir the tuiiil quantity of electricity 
!rt it, lint the usees* which is gilded to it. This exc«-- 
w iii he. repivscfiled by die total volume sw^|i| through 
by the elastic i'I'"- ■ »r the skin of diaphragms* which 
j s ^itjiposcd to form its bounding tfiirfiitifei When =i 
ucgnlive charge is imparled to a hotly a certain quantity 
0 [ the normal charge is abstracted, and the clastic skin 
0 f 1 he conductor is pressed inwards from its normal 
posit ton* the quntil ity of the charge being represented 
hy the volume swept through by the skin when il is 
pressed iawards. 

The density of mi electric charge is the quantity >1 
five electric Ely or electrification on ti unit area of the sur¬ 
face of the eon clue tor. This density will evidently 'be 
proportional tn the displacement nf the elastic skin i»u-t 

the given area. 

E/criivsfatic l 'nits 

Every magnitude is measured h) r ascertaining the 
number of certain standard magnitudes, or, a.s they uie 
usually’ called, imiLs, which it contahv- We shall 
briefly explain the units in which the electric quant Uses 
we have been discussing arc measured. In whal is called 
the Elefltmatatic system nf units, they arc derived from 
lIn fin'ce cxt L rted l>elw<:ei 1 two elceti'iI k\I poinE.^ \s 

the units ifcj' lengltv in.n^, and time employed aie the 
. ami - - dm- ^VsUm l< ■■ mu clime- 

l ailed the tMJ.S, system e.i nnii- Mh mm in tlv- 
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KUtOWW* amMWCS MACHISM 


atkd the &&*** " ,nt r ° rec 
**anti m A W*tt <>f r g™* t., „ ' 


M litOITl f 5 C 

SaSy rTrSi»*tre |« «-V* Tin- 
nf c] Jriciy fr q^nnty which, wton j >!,..., 

dfetm.ce -f i f T V n 

flimntfty. rcricb it wftli a [tote of one *tyue, l Ihtju;,,, 

Jr’rtotricfty iniwl to on very smell hcdiot, or, ,,.■ 
«eairfh& they mint to concentrated at jjofn l*. n, 
ijuantiiv of electricity may to defined in another v„, 
the quantity °n a sphere of I centimetre radius, ., 
infinite distance from all other conductors, and .1 , 
in unit potential- In our hypothesis we have usn 

r.ikeu the vd u me of tl Esplacein cn t o f t to elastic i J i n p 11 ; , 

a., iIil- measure of the quantity of electricity. The ml 
of displacement on a sphere of unit radius- (- 
dispIaccnicnL Jf the displacement to equal i«. 
density, the density on the unit sphere at unit |ir>tcrr 

wifi be 1 The quantity on a sphere ivf t cent ini' 

raefiij* is taken as unit quantity when the charge i 
unit pritenlfaF. 11 thus follows that to find the ijuamkv 
■ 4 1 !«:■ Eridty £m any surfecc nt an infinite diManco t\ 
all conduct wi: inmltEply the area of the siirfrt. ■■ 
the i^nirntial a Fid divide by 41^ 

J he anti &J p&fentut} is the pressure on E he- Miria 
*i -vjjherrr -nf unit radius when the quantity of elecLrir i 
m surface is unity, or, in state the same: ihii H : 

way, when the diripkicemcm nf density is ' 

.ITT 

Jhr nwttematfcal definftim of unit potential \ tli 


aitrii} 
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qqnntity of work feqiitred 1o bfin^ ;t unit qv^ntily ir4 
positive electricity fn an an Infinite distance up in another 
uplll positive electricity. '1*tli - second unit can be 
derived from ihr first, 

The unit oftirnsUy ri the unit quantity of electricity 
(jn unit area. 

The i 'inti nf Mflaritjr Is the capacity <>f a sphere of unit 
tH an infinite distance From other bodies, A 
oMiductor of unit cz-qmdly requires a unit quantity of 
electricity to chin-jp: it to unit potential. 

/ *mchaif Ifittfe 

The C.fj.S. units arc not of a convenient size for ti>e 
hi practice, aud.con.qcquently, a number of derived units, 
which are exact multiples of ihe C.G.S- unit-, have been 
selected. T1 3 u 1 iractic al u m it for ten sion or electro mi >ttvc 

force: is the z*d/t = 1 of the r_f.hS r unit. The practical 
300 

unit of quantity is the wnfomb — 3 x lc^ of the L\G.S. 
unit. The practical unit r»f current i- the 
3 x iri ! of the C r t;,S. is 1 lit. The practical unit of capacity 
h the ifikrof{itti<!*= 900*000 of ihe unit The 

1 

practical unit of resistance Is the ohm = ,, of the 

I 9 X io u 

< ‘.G.S. unit. 

The prefix mega* is used to mean “one million" ami 
Hie prefix mktv- to mean h onc-milUonth part/ Foe 
example, a is n million ohms, and ft r,r -. - 

i‘* the millionth part of an .mipese, rh< pivi' v .iv-e *- 

II >1 * I jut " iiile ihoLisatuI/'and the pniix \" 1 -' 11 • ■ 
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„ tucnKM *K<*m : 

. .v of example, ft Moceii^,.. 

SSTJSS*. **— “ . . 

part of wi amperfi 

Mrtstfriag ftistriiwCHts 

n. mmm «i •<«*“ " d "rT lv ' 11 " 

, I „ .^ 1 -aired in connection with mil,,. 

^2 ^ consul/ d,ffeftsttt fr ™ lhu " J 

S Mb b. «««** «» £“*' “ . * 

M J instrument* must be wrf. ' l« cur,. 

Plate Toopte: machine mill nut p, a . 

current .ban 10 mfctuantppa.“<l a giant T exq.l,-,-. 

«, rotating plates of l» centimetres <3,iu,,ei„. 

wly give a current of 0*2 «*!*»■ The tens.. t 

[tc UfttHted arcs on the other hnnd, very la*, 
example, the luge Toepler, mentioned above, <Wl. t 
a tension of ioojOOO volts. 

I‘or detailed descriptors of ihe construction 
• operation of injuring instruments. readers are relWn 
Ln spedal treatises on the subject. We shall liercr int- ■' 
indicate the kind of instruments moat suitable, «»i . 
indicatiaiA as to the makers wbb supply the mslritment. 
or refcrenc---. I" more detailed dcsuriplions. 

Tmshn .—For tensions from JO let 1 joo volts iV 
Kelvin mu Filedlular dectrometcf is very cniiveni--.' 
Fm lmnkm over 400 votts p the Mraim etectrrfl 

‘ ■’■•i|i;.lrnl j n> Whil< ( GUvj'i.i^ 

1 iKi-auri, ffVr£ -iffft,, I'.Ht, vn|. iiixi, jj, IHiyj ; 

K. AUtrdX, Tvbii^ih 


rounder 1 


i&M vhiI. slh . r 
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generally und- Inatrumehti are made with the follow- 

j r i|ir nUlfiWi- O !"■ I $trj h »> tr> 3500, ■* to tOjOOO volts, <*rte 
degree 'il Liin r icaU" cc-m'-pnutLhitj Li 1 i ■ y 1 , 1 J,O h arid 5' # «- > 

volts respectively. I Iil Kstntir i-lvclmscopv: 1 i> well 
adapted for certain measeremunlji. Sts rang'- is from 
-t» in 200 volts. t he Kighi 1 mirror deetTometer may 
be used t>> measure from ytoo ti> 25,000 volt*. The 
static voltmeter of Siemens and Kalskc is made with 
different ranges, extending from tqqq to 30,000 volts; 
;tn d MiPiiiSar instruments by the Allgcmcmc Elcktridta-ts 
Gcscllsdiaft of Berlin measure from ft* j ■ !■■ 4'-'v : 4 
volts* 

For measuring very high tendons (over ic^ooo volts',, 
u $park grip may l>e used- 3 The gap in placed in parallel 
wit lx the spark whose tension Is to be measured, 

CumnL — Currents finwft 1 to ampere arc measured 

w]\h the ordinary tnilllampere: voltmeters ; the resistance 
of 1 he voltmeter is usually negligible compared with that 

\ m * 


Currents of ( Vj to ^ ampere 


of the rest of the circuit. 

am likewise measured with similar instruments, having 
a large number of turns of wire on the lx*bins which 
influence the magnetic needle* Still smaller current* 
may l%i measured by vtiry sensitive galvanometers, 1 he 
Deprex galvanometers of Siemens am.111aiskc f and 


1 S'll |' | ili! 1 - 11 I \ fl. t-UlS^i'l. IlhLIII VII! 

MjiHurkc, MW. d-'-ve. iSSj., v.il, ^ r- 

/, f ti Jt |*. JJf?- 

? KahlMHnr!^ J.fSfPt ■ ■!. . ■■ ^ - i l"> 5 h t^' I'- 4 'i. 


LI l yd ft ti ilkf i, 


(C) Jeff Behary 2019 


29 













4° 


smcrmon •«*«"** 


of EddW^n. W>™* ■». *« cai * lhle '* „ 




,, r '„, a»P«« ltw >* lH ' meaJ!urci ‘ by ITlr ' lH 

cfeiMtt'. The ^ctriclty is aljmvcd toftw 

.fcet^w. ««■ lflc rat0 ; ' 1 W ' WC 'I " r ” '■ !l '"' 
.Irtermfnt-d by noli* the movement of II* 

Hie dcctremetcf ta owtahi Menmt of lime. lf , 
He constant rapacity of the electrometer, il lt .„ ., 

current strength i-dj t where ^ is the di*„ ff 

potential indicated by tile noodle in unit thneJ 
i >ur -,, Pir Ekkirftitiii *** ID 02 - |j. n. 


CHAPTER 111 

TUI' fltYSlCAL Till'ORV Of r KUVaTUICITV 

|^‘ the kat^.1 chapter we have; discussed a purely 
hypothetical structure* which would account for the 
nior« common phenomena of electrostatics rs they have 
keen actually observed or measured. The real mole¬ 
cular constitution of matter and electricity may be very 
different, though the interactions of their element- must 
be onalogqjUs to those of the hypothetical structure. 

Very little was known of the real nature of electricity 
down Ui the end of the last century. Our ignorance 
was concealed under a cloak uf vague &etieru1itie<- 
Fnr a long time electricity was considered to tie a fluid, 
L>r two Fluids, one of w hich was positive and the cither 
negative, :i conception which did not c^rn'^M.nd with 
anything in our experience of ordinary thud*. 

When lhe -doctrine »<f energy permeated the domain 
of physical science in the second half of the last eeutucy, 
it soon became evident that light and heat were merely 
forms of kinetic energy, in , in the more popular phfttS&t 
modes of motion. Ill sympathy with these yusit dis- 
ei ivi t!c s p ii also betaine customary to regard electricity 
as a mode of iikiIuul Hut in the ca^e ifc S ehcuivdy the 

it 
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I «o soar id ■ Itctricii I r . ,, 

"’"‘“‘rfkle* «*■««& or il mtK!u ,jf ■’ ■ 

• l fonl V , L-tcctrfcol quantity, is only -, r , 

S’" .««;“< '*"“*-**"! i 


.MilS'V 


K |.,irs t'lfctro-majrnctic f^fy, which |„, 
flight as an electrical pliemim^in.,. 


■ ’ 

rtcoEiiilion oi Hgy- — -- . * J|l -"..| , 

Z»v * gc^ttona.WM^mor, * . 

3*1 than a I*#* theaf >T WhiU 1 I. 

vtv.iaj.Hsliwl «« to «p«^ in aafrema «*! 

the ^pcrimeotal results obtained by 1-amday. m 
h.nvtvcj-, avoided giving any description nt lb 
eefar cnoslitutioii of the media through which . ■;, 

tras transmitted. 

Within the list decade a new theory has n , , 
appearance, which promises to add greatly \. 
hijowletfee of the actual constitution of electric- 
nf its relation to matter. This theory is now » t ,, 

an the Electronic Theory of Electricity, i; f-,.' 
been arrived at chiefly through the study of tin . i ■ 
discharge in highly rarefied gases. 

Lenar I discovered that cathode r.t) r n imil'i |>. 
through thin sheets rtf aluminium that win 
suflfdeittfy dense to keep out atmospheric m 
many other discoveries were made by other pity i>. 1 
which led ti# the iLl.spicion that we wuiv *L?n lid v. 
sub timet different from ordinary mutter i n these highly 
rarefied vacuum lubes. I’rmn this starling-pHi’ 
Nedromc Tin ory has !w;en dcvttlopcjcl within 1 1n 
few years* It ! l yv\ far from being cumptelc, fed J " 


r//f< rttvsfcu rum**? i- of hj .frma/T .15 

;kltcfftpt will 1 h- l made la explain the llu-nry ;kS f^r 11 . Il 
I ij| ll, al ruddy liccn OuvLlupLtL 

When an dcclvic ciirrcul i-e 1 it diniugh a smluliun uf 

n clictnicnl Compound, such, fur cNftmpk, hydfr. 
chKnrfe ihciii, the cumfiqiiiul i-> *.plil up mm Its demoub, 
ol1 g l 11* which uppoars on Hit; plalu where lliv current 
enters Mu: solution, ami the other upon the plate where 
the current leave- tins suluimm Substances which can 
1 >l‘ split up by the electric current in thta way Jire called 
tUi&vfytes* The pi ale* or conductor where the current 
enters the electrolyte is called the nurnfe, and the plate 
or conductor where it leaves the electrolyte is called 
die ftti/ifufe. I he anode and cathode togetlurr form the 
ftectrtofes of llio electrolytic cell. The two pints Into 
which the electrolyte is split 115.1 are called the has im** 
going} t because they are supposed, under the influence 
of the electrEc field, to move in two procession* towards 
the elect redes. The ions that move towards the situ >de 
Hire called arums, and those that move towards the 
caibode arc called oUjoiid. The ions are not always 
atoms* as they are in the case of hydrochloric acid. 
they may be groups of atoms, sir what chemists call 
compound radicals, i.r, a group of atoms capable- -n 
combining with another atom nr group nf atoms ti> term 
a chemical compound. 

Chemical theory teaches us that the fttOtQ 
compound molecule arc attached together by h'n<fo. 
Each kind of aUun has a definite number of feuuK all 
or at least softie of which are active as point f of 
at lac hint 1 tit In sotne utluH 1 atom tl 1 a compound moh 
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SlXCTMCM. INFLUENCE MACulx,. 


cuitt For example, the atom of hydro#* | 1;1 . ,, 
bend, by whfch it ~i> be united with son* ,.r1,., 

; fni |, lS ;p sneli bnnds, and carbon four, 

\ t , atom or element, except under I he 
<vrt;,h» diVtiirbfnj; forces, «:;m exist with any ofii 
disconnected. The free bonds of two atom, „ 
lin ite to form a diatomic molecule. Tin; , n ,^ 
hydrogen, fin 1 3S diatomic, ami is re pry 

symbol iralljr as H - flf chlorine is Cl -Cl- „j t . ' 

X x\ T . It appears to be a necessary const’, (u,, 
ihn theory of bonds that elements with an odd i . 
of bands should havti&WG or more atoms in y] K 
oile. When, however, the dement lias an even m 
uf kinds the .molecule may be monatomic,, becim, 
kinds may be supposed to satisfy each other in 
This k the case with dne, cadmium„ aitd mercury -| 
atom? of which have each two bonds, blit their imile-u.. 
contain iiflly rule atom. Of course r elements w;ih 
even number of bonds may also have two t:i ,. 

in iheir molecules; the molecule of oxy^i-r i 
example, is diatomic, and k symbolically repre ■■ni- 
thus 0=0; in the allot topic form of ozone tine rn<«. ,,. 
Is triatomic, and is represented thus —■ 


o- 


-O 


f ) 


I bi- ms aim urn uiimfwrr of bonds of nu atom, is ■ i 
^ atomicity* fhil since pairs of' bonds may Iht-m,! 
hit vi st, the active atomicity may u- less Elian l lie m.r 
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mum atomicity of an iitmu. Thv active atomicity uf 
ji r i ittaltt is called Us vnltraj. 

Arty group of t wo nr more at urns wtilqh trikes the 
jjkiizu of an cleim.-ni in el ccmipijiiiid k Lulled a compound 
radical. For cn ample, the graphic [hrmula for water k 
][ 0 II; if the bond between one of the M's- and 

the 0 k broken, the mol ecu tu is split up into II and 
_ O H. The latter part is a compound radical, and 
bqtuivcs tls if it were an atom with nnu: fr^v bond. Eli 
electrolysis* the electrolytes are usually -phi up into 
the&c compound radical groups with uiiu or mote free 
kinds. These are the groups of atoms which in 
electrolysis are termed. a* explained above. The 
free bonds of the urns represent their valency, and we 
shall see flint this valency has a very important relation 
with the quantity of electricity given up to the electrodes 
when the ions conic in contact with their surface- 

We may summarise what has already been stated 
about the nature of electrolysis, by saying that the 
primary action of the electric current is to separate the 
electrolyte into two parts, one of which, namely, that 
which is of the same character as the metals, travels 
towards the cathode, while the other, which consists of 
the rest of I he compound, travels towards the anode. 
In actual electrolysis of salts there an; man) seeinnhuy 
reactions which mask the primary action; but. as 
rule, they can be explained as ordinary chemical 
reactions. 

In order to make a qiiantilaliVL- compan-m Cl( the 

e(Teels \w* lihtccd on difkuvni. eh -. h■ 'vte- hi. ihe a ■ !■. 
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" seri ^° r * hc } r y lyti * . 

k ,].' (J the ether. n"‘t coiitaitimu iliOV«. 


oirr, 


pYoni the results of this exjia'W.,,, 


rein , 3 ,.,:;^ 


**!<*! his 1**’ of instant electrolytic acti^T^ 


% 


Ell 
jr.. r wr 


the form given » it by Hdmholbc, state - s 

pattfir of &*¥ '*•'**& -* . 

filter sett fret, *r tnmsftrs to other eowdt*mti^, 

.La «.ht/ ttunih,-r j *f fftitentits . 

by experiment 


9U 

tyi 


ffa svttsr ttttm&ir 1 &f 

1 1 has been ascertained uy experiment , . 

quantity of declticily repented by g6 >$ 4 d 
sc(KirOe- ii jr ri irtiw€-cquivfil£M? of any metal , , , 


group from id impound. A gramme-eqiiiv.r..-,,- 
metal nr anion group is that fraction of its 
m-ighi, taken in grammes, ntlsdned by dividing ;* 

fr- .-itoniidt>% For example, the graiftme-cqu] VH . t|l 

hydr-^cn, of which both ll ic atomic weight and ,-. 
atomicity is unity, is i gramme. Jf we kin-,, r, 
number of atcntis of hydrogen contained in a g r . Mr 
ofhydn.igcti, we could find what quantity of eb i.u, : - 
corresponded it ■ n single valency or bond of liydr . 

1: has tarn liilailated by a reliable incrllir•.r rhr 
gramme of hydrogen contains 4 „] K x ro £l atom-; |j 
fellow*, therefore, that the quantity of electricity n.|. 
responding to n single fxincl of hydrogen is '/-p .- 
f x [&**) = 22 x ter® coulombs, 1 9G465 -y ( 1 : - 
- -x tty** coulombs^ Hx 10 21 C.GJ 5 , units, 

quantify of electricity represents not only tk 
‘l 1 idea! value of a jungle bond or valency of byrln i;.-;* m 

1 J ,r, ftpitor .Wffttt, Mwfhty, May m/jJ- 
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]mt of a h ingle valency of an atom of any other dement. 

*phi> follows from kimfUq/s law, given above, since ii 
Illiphcs Oi eh lint quarilLly r.f electricity which will 
iVci' the sii igle valency of ;l hydrogen ntgin t will mt free 
OP ie valency of uny other dement. 

Helmholtz fully realised and slated \)w cimsuqucmtfi 
D f V'iimday^ law in a lecture delivered in ioK i before 
the Pufnii-cal Society in IjhuIh.iu The mmt important 
coitdusjonai he arrived at have been staled thus:— 
singfti vrtffttf r vf m tUmentary or compound inn is 
€hm’ged with rxtKfiy the sumv quantity of pasitivt ur 
negative eiiYtnefty, wAich hthatvs ns if it i vtre i*rf dtttn r 
atom that ran not he furtAer divided. Helmholu 
ijv plained \\h theory electrolysis in The follgwhig 
words:—"Thu same definite quantity of either positive 
or negative electricity moves always with cadi univalent 
ion, or with every unit uT affinity of el multivalent ion, 
and accompanies ii during all its motions through the 
interior of the electrolytic fluid, This quantity we may 
call ihe electric charge of The atom, . . . If we accept 
the hypothesis that the ekmentary substances are 
composed of atoms, we cannot avoid concluding th^t 
electricity also, positive n> well as negative, i- divided 
into definite elementary portions which behave like 
atoms of electricity. \s tong as it moves about in ibe 
electrolytic fluid, each 5 oil remains united with h> 
electric equivalent or equivalents At the surlacv ■** 
the elect n: Piles ilecoin posit ion can take place il there is a 
jHinkierU electi'o-Jinuive u«ro.v ami then ilw 
llteir electric charges and become vlectricatly uenital. 
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MlK a*Mi »****"“ *"»«<*, 

H^incnl **-' t |, c txfetenoc of an eleciriV- 
concPufi^'fi HI. thjll if lc electric atom in ,, 1 " r " J 

1 ’nn‘f l)»- s ) m t entity than eve. || c i 'l'" ' I 

^SSTSBiA--* ^ 2> 

23^3-^ nity or chc^, ^ \ 

rS, of »«■* The Me atom hu flow ^ 

-|,mni to be capable of « t,stin ^ f r , , , 

2STcf .natter, and to have a constant ,*,* * 
apparent mass), ^ well as n consul ekcir, c 
\vi proceed to give a short account of the mve*ii E;i1il ;| * 
■vhi.’h have led to this remarkable conclusion, 

1 when a current of electricity is scnl through a -., r 
hi^FiIj'exhausted vacuum tube,a luminous beam i .. t ' n \ 
fn the tube proceeding from the cathode, and | 
through the tube till it impinge on the glass sn|=-. I 
the tube If the cathode is a flat disc, say of aluminium, I 
the beam h cylindrfcaJ, and at right angles Lo tl.. : . 

of the disc] if the cathode is a concave disc; the f- mu, [ 
becomes conical- This points to the hypothesis th.i du* * 
beam consists of particles projected at right angles I ■■n i 
(he surface of the cathode, Those particles have Inn. 
jfrowj* by Sir William 1 in lw capable of run 

the vane-. of a wheel, which disposes of lhe rival In ;«> i 
dir*r that the cathfufr beam might oiiisbd n| j 

process in the ether, like lPic wave motion of lighi. 

• ‘ • I he r.jilI uikPi . 4 ln\nm b. Ihu vrhiclo by wliii li m 1 ■ 1 
declrfcify r*. earned uwny Imiii I hr Cii1htirlr.il In .. I 


TifF- PH f - s f r A / T/ffzQfg y /,-/ JT£ TftfCf T Y 


n 


highly _ probable time each nf ih c p^rtide* uf which the 
Ulnuh Is mntlc up cur rics u charge of negative electricity, 
and Ehi-s view is confirmed by several independent rxpt-ri- 
J'nullt>. 1 ’or example, the criliiixte beam lfi deflected by 
an clcctnjstatiij field lying at right angles to its path. It 
it ^ deflected by n magnetic Add in the same way 
lli:it an uueonstriiJnei.l mndnetor u^ing an electric 
current would tie deflected, m\. the beam mewes ai right 
angles to the magnetic linen of force, The negative 
charge of the cathode particles has aJ*a been demr^ 
st rated by deflecting the rays by a magnet Intn ;i 
cylinder connected to an electrometer. The electro- 
meter was deflected in a way that indicated the 
presence of negative electricity. 

To determine whether these charged particles nf the 
cathode rays were molecules, atoms, or something still 
finer, was die nest point to hi; settled, and this problem 
was first solved by the investigations of Professor |. J, 
Thomson, The result was epoch-making, for the third 
alternative was found to be the correct one. The mass 
of the cathode particle was found to he only about one- 
thousandth part of the mass of an atom of hydrogen, 
.usd Lluis the existence of .1 new substance, difkrenl !i m 
ordinary mailer, was demons!rated. This c.idnsle 
partfrfti which has been found to lx: the simv u .1 .dl 
t;asos, is now generally termed an 

\ uriolis i'N peril: ne ilia I methods liave twn employ al to 
determine i3u muss m mid the clcvtiu rh.iige - oi the 
electron. The method first employed bj j j. rhtmiwn 
wits to measure the heal produced fry the impact the 
\ 
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niicjiti. 


'"*k. ,. 


, f , af , oM ruction or 

,-.,| 1 hiA- P^'V ‘ ' ' ..^[jan >4 a cathode h^'H 

«» *• -. n,,„, *.3>* 

duC ed J.,v ^'"' Ul m "** ^«>n„ 

i u-n ii h pitfsiblc td calculate 
kjitg 111 p 


wn magneta' 

g’ **■« is, 

«**.*»—**■ *» I* I* *w4 t 

n* value of; ror c»ib«fc my* m m® to be ^ 1 

10 -:. »ew ft* vd* of “ lhe h >’ dm Ecn ^ 

efeetmlyds Approximately i(r ( . From 

,-jtfitf the electric charge of the electron is t , n 1 
thousand times greater than that of the hydrogen [q,, J 
;he masses of both being die same, of tliat the mass 4 \ 
the hydrogen ion is one thousand times that of ^ ' 
electron, the electric charges of both being the sat* 
Experimental proof, of a nature difficult to explain in an | 
dement.try treatise, has been obtained that the electric 
charge of the hydrogen ion is equal to that of th* 1 
elect mu. Ji therefore follows that the mass of |fe 

electron i* only the one-thousandth part of the majj ,f [ 
the hydrogen IOti. 

i Ijt: li.'ttr ii, ijt-.Mrdiu;; In ifn.- view just explained, i i 
’ > ry ; rfri i i \ tun iclt* of i na t If r a ‘-H'; ■■ i . t h ;< I w 31 h ;i ms 
; -1 1 .11 ;■ * - ' 1 ,i r- ;r i*f i ir:g:i live i? I tetriLiiy, Ik' 

mte pfaysiciiti go even further by supposing thiM then 

«i!.|y |y: Iff* rn.i!"- r ,r ill, in I hi: ordinary ^L'lise,.fWitim \t' 
the c[octfi>j| r IUh ithrnonurEcon of inertia in ccrtfttatf' 
exhibited by the uI■ < rr■«11, .■ i■■ l .. ||jil It dcduc^ 


r//N rvrsfCM. rwofiy of xLEcrFiarv w 

(hitt matter is present. Hm itn eketrie charge in motion 
*" H l ""' lk ^WreticaJly behave like a mass ,>f 
matter when -utyected to change of momentum. A 
"' a ™'V '• HcClrlC '*»'¥.* is equivalent |„ sm electric 
c( ,rrem, and any change in the son,sunt of sm electric 

• u « wlt iA T f^ b >- wh: * « hnowi a, '-elf-indue lit m. 
The laws of sd f-j ndnetibn are exactly the same st» the 
3,-uvs oi change rjf momentum. 

hrnm this it is evident thsii the mass of Use electron 
may be only apparent, h may be due not to the 
presence of matter in die electron, but entirely to the 
self-induction of the electric charge. Later on wc shall 
discuss the theory uf the electron, from the point of 
view that it consists entirely „f an electric charge 
without matter. Eor the present we shall describe** 
few phenomena which receive a inom or less satis- 
factory explanation in terms of the electronic theory, 
in r Zeeman discovered that the bright lines of 
the s[H,‘ctrum were broadened when the source of light 
was r lr ; cu<i I" “ strong magnetic field. Lorenz, showed 
that ibis effect might be explained on the assumption 
that each ritom batl an electrie charge, and that each 
auipii with its charge rotated in an elliptical orbit. The 
theory predicted tli.it if the magnetic field was 
lufficiciitly strong, each bright line "f the spectrum 
u 1,11 Id became a draihivt when the sourer’ of liyht w.t> 
viewed through the spcctrosco|>e along the tines of 
magnetic force, and a triplet when the source of light 
was viewed nI rigid tingles to tltc magnetic lines of 
force. I !i,is pi'etliciion svits iiLteru'.niL^ reritioi! ex^K'n^ 
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electsical INFLUENCE MACHims 

( ,11., by Zeeman an® Preston. The theory 

“ Si tot ... “f lh ' 

SuUriy pnl.irisud. but in <W«to diKctnns; and 

" thcliui« ftl ' u ' ,i P I " " 0Uld piunc Polaris.„ 

l,.c of pib.riu.tfon of to two outer lines bd„ B ^ 
.ind at right angles to the plane of pokr,^^ Qf j 
tt] , middle line. These predictions have also ^ 
verified by experiment The explanation of this, j,, 
terms of the revolving charged atom theory, is simple, 
Kach molecule or atom of the substance emitting 
]j„ht is assumed to have a small electric charge t. which 
rvv.^K e> in an ellipse under tlie action of a central forces 
;t planet revolves round the sun. I he rapidly rotating 
t krtrie charge is equivalent to an electric current, and & 
acted on in the same way by the magnetic field, u, fa 
magnetic field increases the central force if the rotation 
is in one direction, and reduces it, if the rotation is in the 1 
opposite direction. The result is that the rotating 
electric charges which emit the light are divided into 
tivrj groups with different rates of oscillation, and Ui 
single line in the spectrum is thus split up into two, I 
when the source oflight is viewed In the direction oflhe ( 
magnetic lines of force. An equally satisfactory 
planation can he given of (he tripling of a line 1,1 
•.[HMttrum when the source of light is looked id i™ 
dircction nt right angles to the magnetic field. 

Hut the interesting point about the Zeeman dif 
connection whit the rlci trot lie theory, Is that the ' ,4 ^ I 

i i of the .one order a . that found for the parth-l 1 

4 


THE PHYSIC A I, THBn»v 

cffBOH I OS ELECTRICITY S1 

I lie cathode beam. from Hit, itru 

, . .u uns a follow* that livht is 

r "" " "P'”" '***> liy to vibrmil l 
£'r^” d "* **V to vibrator, rfatoMornntoaW 
.limb , to nltraclions if fc inlta ^ 

the vibrations of t ic electrons . . 

■ IL ™ws, and Introduce many, as 

yd, unexplained irregularities in the Zeeman c( r L . c < 
Becquere] discovered that uranium gives off cJrtnii, 
rays which resembled very closely in their proi^tics 
tliv cathode rays. They- were found to lie capable of 
passing through thin sheets of aluminium and other 
substances, of blackening photograph^ pin Its, ami of 
ionising air, exactly like the cathode rays. These nvvs 
could also be deflected hy a magnet like the cathode 
rays, so that there can be little doubt that electrons 
are thrown off by uranium. Several other substances 
have been found to possess this radio-active properly ..f 
uranium—thorium, radio - active barium compounds 
( rad ill i [v), rad ioacti vc hi smisth (\ inlomum}. The tu i > 
latter substances possess this radlo-aclive properly* hi n 
much more intense decree than israniuin. 

The whole of the radiation of uranium is not, however h 
deflected by a magnetic field, so that we site nol justified 
in assuming that all these radiations of the type of the 
Bccquerel roy.s consist of electrons. 1 he rays, 

which arc generated by the impact of i .abode iays on 
platinum (or other bodics\ are al™ unaffected by a 
magnet: but there is no evidence as ycl dial tlw\ 
consist of any kind of particles, Ike tendency being 
rather b> look upon these as irregular wave disturhana-s 
propagated ill rough I he elhci 
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StECTMCAI- INFLUENCE AtAcm^S 


rt has b«n recently discovered' that ceruin of th 
radio^ctiWiWbitatHKS tfveoffjn addition to ftce*,^ 
S emanation which has the pr^erty of ^ 
fa Lactivity w.th which it cr in >„ 

contact This emanation behaves like a gas; (l ^ 
hc faft fed by a current ofair to a long distant, «, lHril 
the characteristic photographic and ionisation effect, f|f 
ftxaucre! rays may be produced a long way f rorn ftt 
source o{ t he radiation. The emanation may be PSased 
through white-hot tubes and the strongest acid, a , lt r 
alkalies without losing its property of exciting ra ( |i„ 
activity. If the emanation does consist of u gas, j ls 
atoms* can have little or no affinity for the atoms 
itther substances. Tile atoms of this emanation tipper 
jo he such (hat they arc able to pull electrons off otl^r 
atoms, hut arc unable to retain them themselves. T] St 
property of emitting this mysterious emanation appears 
to lie confined Id the compounds of radium ami 
thorium; the compounds of uranium and polonium hjivr 
not been found to possess it to any appreciable extent. 

Jt hav been discovered that by simply exposing :i 
’.l ire to a high negative potential for several hours, f..- 
inssance, by connecting it to the negative electrode 
an infiticnee machine, that it becomes radio-active 
This radio-active surface of 11n: wire can be dissolved nil 
by nr.i<J it) which it communicates the radiu-fu:tir< 
].r'.p’-rty Stranger still, ifu! radio-act ivi- properly i 
left unchanged when I lie acid is evaporated, 



1 1'i.Hirffi.rrJ h 4 I' I v, of Chrm. A (nil IM^ P !'■ > 1 

I 1 '■ r »vj f rJ.ilri. fan. I t/n, JI, 5-rjf.i. 


r/fF PHYSICAL riiHOKV 


,w Kt-tiCTK/ary 


JS 


|Mzrin iiuciu 

Pointed btnUrs 
lo 


u is well known thm , Uc ^ 
negative electric chiurgy t >f \ x \„^ i 

; +i <_i a rC~i rr m -.r, . Mn r k PoStlicd 

mi l i ’ Miriam .iru th^n-iv t’ y I Li i , i , , 

\|k i-L tK.Tlur.l-* 

«• nc K 3l ' vc Electric Sl(W JJJr". „ 

conditions which make bodies ndin,- .-e , n ^,^ 

1111 1 G ? ,td *\ RVe quite Teccnt1 y ahtma that tte pobits of 

All te ari™,, „„ n 

„5 ,« Silk 'splattl, Ml «t <nvenieatir.il Tit. 
influence machine is likely m prove .. ,,f lhe m ,. 4 

useful pieces of apjuiraUis fr.i-r currying out this research 
The electronic theory has given rise to new vkn 
a subject which i.-> of considerable importance in con- 
nection with influence machines, namely, the electric 
discharge in gasejs. 


According to the electronic theory, an electric 
current Es essentially a flow nf electrons. There can be 
no electric currant without n movement of elect runs. 
In conductors like the metals the uolicslmi between the 
electrons and the atoms of the conductor is so itmaU that 
the electrons can pass along from one atom annthtT 
with very lEttEe resistance. In electrolytis the cohesion 
between tint atoms and the electrons is gft\rtvf. -md the 
electric force is only suflicicn l to siWl-i the connect ion 


between the electron and the so-called clcctrcwposi tivis 

atom, but not tile conned Eon t the elects hi wd 

lhe so-cahetl declro-negative .itnim In mm • --ndMig 
gases. Uke air the cohesion lwnv ecu al«mb and elect 
is .mill gfvatiH 1 , mid it is only by tlu- use «’i n:rv high 
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s* rrEcrwc t! wfmwmcr 

cicirlrir: forces tliii! they can lit; tom a$nndor. j t j . 
praknble dial free electron h tmat inched to n t» , 
projected fFryiTi lhe negative electrode pf p sny,a r , j B|r ', n 
machine; the atoms or ions,, with their F UstT .." 
posi&t clmigts, being projected from the 
efcctottfc 1 ' Ml1 ■ 

Haw ?fries pin electrfc spark in it, gns originate 
terms cif tfie electronic theory, how is the r j r ' 
between the atoms and their electrons sUrtud > "'"n 
break might be started by the steady and ' 

strain of the electric force on the weakest link ' 
chain of atoms and electrons. But another theory I 
**-'**' ***?** recently which gives a remarkably ■ ' 
explanation of the observed phenomena, Thi J i, -} r 
theory that the breaking of the bonds of the : | 
jTiciJecLiFes 15 due to a bombardment of free ion:-. .. 
electrons. At I be positive pole the shock is probahh 
due to positive ions, while at tlie negative pole it is m ..,' 
probably due to free electrons mm to negative tons. 

Let us consider for a moment the origin of a dfschar \e 
in h gas from a negative electrode. In all gases then; 
anft supposed to I jc a certain number of free electrons, thru 
h, electrons not bound to any atoms. These electrons, 
a-; wc have seen, are negative charges ■ ■ I electricity 
assoc fa ted with a inasn, of apparent rn.tss, much sinal lei 
tlkiiii that of the smallest atom* Under the Sikflircncc m 
ih*; dectrk force acting between the two dr. i mdr i h. 
free electrons begin to move, and acquire mi amount ■ -! 
kjiajsk energy which h proportional to the electri. 
force and the dJffcarcce through which the free cIceLmu 


f/f/r t*ffYSlCAI THEORY OF ELECTRICITY 


\r 


m0 yCH before It Cl iRicfa ill to collision with a molecule 
j lC If the kinetic energy U sufficient at the time 

I |j 1(r collision, the eltNiVrtm will bn^ik Up the motccuk 
2| t h which u cnllwh - into kite., mu! thr electric discharge 
_ (In: gas is iluis star lot!. 

' tn the case of the dischargi: from the. positive electrexk-. 

[llL . a tniTi with Its positive charge has to be moved; ami 
ibis atom is a thousand or moFc timea heavier than 
\]ic electron, we ittoidd naturally expect cansideraUc 
differences in the appeamnee of the discharge from the 
Motive and from the negative pale of an decide 
lundiinc. This has long been observed, and its explain 
tjon hnM always been a great puzzle tn physicists* The 
^ electronic theory appears to make the solution 

innre hopeful 

A few of the more notable differences m the appear- 
„ nCC: of an electric spark at the positive and negative 
tT iay be indicated* Instantaneous photographs 
taken at the commencement of an electric discharge 
s how a single thin thread proceeding from the negative 
L'kcli'odt;. mid ;i thick branching dischargr pi-cMtling 
ffm« the positive electrode. This may mean dial the 
s m»ll electrons citn pass readily through the ct-^d "i 
gaacnws molecules with small risk nf coWWon. while dte 


larger atomic ions, ar 


L . scattered into* numerous branching 


paths. Another curious phenomenon observed by 
Lehmann appears i. ■ lx- also explicable, ot “J* 

lion llmt smaller particles proceed from the itcg.it 
than from positive clcdrmh- tiering clwlnc 
\ powerful jcl hf air was blown across the fact' “> * 
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FLEt'TMCAl /MFfMXJVrK MACM.\ K> 

,m-h dWta****** "*■»■*■ ,1i,Vt - '■"•■ •! 

In- i-.ifFi tn ]jiv*i>i"i , h ! another theory. n 41 
rz r ,, 1JM1 ) Hi.' IbirmvrnB hyvrthcsi* usL'ful.iit L, , , 

[' (lire.nl *«’ string ICljetSo** " |T 1JtM .l ItUiny of 11 ll !, r , 

j Jie other is to 1>C njgnrded as a fluid with , ,,, 

throt^hdut, and p^whg; like cudi,,^ 
tlufd^. inertif. bnl unlike ordinary fluids, ir.-i llv .., 
L-Jastidty. if n vortex in created in the ether, the t1 . 1Ml 
fHea | ft.ro- 1 would tend to reduce the pressure in*in. . 
iortu-s‘. U'Ih-ii the centrifugal force of the vortex j, 
hafanced the pressure of the ether, no strain 
radf.ite out into space. But if the centrifugal force •. 
either higher or lower than the ether pressure, then u 
vortex would become: a positive or negative sn.v 
centre* lilts positive or negative strain radS^tin^ IV., , 
the vortex would correspond to positive ami negriti-.. 
electric charges on atoms and electrons, IT we adr.pi 
the view that inertia h due to the self-inductimi nf i.h 
moving electric charge, then there need be no siulwtm-... 
fitsrde the vortex, and matter becomes a mere congeri- 
of vacuous bubbScs irl the ether. The only dilTer^n.. 
between the atom and the electron k that they an- 
kept in being by different amounts of centrifugal (nr.v 
There must, however, be a big gap between the ceuiii 
fugal force of t he etectfon arid that of the atoms, 1 1 ■ i=■ 
(h*“ elec iron is mow; or less strongly attracted Lu all llv 
atoms* jf we tall the electron a negative strain, Ihni 
!ln inform In whirh il i = mrr.l virorigly aUraclud slitniM 

1h- {be tuo .* ppfftivcij A#*# the atoms that are usually 


ffiE rtiVXWsSf Tf/f-iWV ilF P.iJrCTRfCiTY fir 

- 3 Uvd cS^im-regBtiv^iirefr^Uy ll^ m-l ( r \ crl rn ^WiiliDC, 
ii1H .| only 1,1 ^-clro Ikm-ilk* lh<*y an? 

'.^Lielalrd Wilh the hi-hly motive dmruns. if litre 
^ ■my EiMtlsWlv*^’ forcu i i^qal tp |h,U of 

tlw ulher, I li'-y radial no si rain, and wmllUI, thuTtfure, 
liave a very feeble auriiclmn for dectepn* or atemfis, Thu 
fUiaselly discovered giisc i, WLlh |irii£ticiiHy iiu chemieeil 
L ll'ini-lyi Sl|, -b n> argon,a Lid d K i-manaliMii«. In.in ihnuum 

T.fld the tike, which liavrs k-v.n Eli^itrh^d ahuv^may bave 
. if this kind. 

■j'Hc explanation ur thuse remarkable phcnocnam, 
^■hich have nearly ah been discovered by scienlific 
(|! -smirch within the ln*l clDCrid^ is liktdy to tax em-L 
f scientific world fur -mn: limu lu cmne. VIm 
cfmstaiil tendency of ah advance appears, however, in Ik 
in the direction nf showing ihe unity of the fundmnciital 
nhetiornefia. physics mid chcflftwl-fy, imd cterv "■ ^1 1 
in the research appears lu reveal new ami utiexpctkil 

fUS tilts. 


jit PET s 
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C‘tl v\ l*T KH 1 



I0STGRICAL IlRVEI.Ol MBN'r GV 'tllK IKELDRKCE 


mai nisi: 


IT ts ft but vniinwiii!, Ixrlitif that ftroat iiivi'iitinm 

have sprung, full grown and i-ompleldy equipped, from 
the brains of their inventors, like Minerva from the brain 
0 t Jupiter. A closer examination into the history of 
ilieiie i men Lions general ly shows that tin- m achin'- v, Ui.-h 
impresses os sn modi by it> ingenuity .uni apparent 
originality is the result ■ 4 many small step* taken by 
uiiiny investigators, each starting from the position 
attained to by his predecessors, The history "f the 
cit'd ri cal influence machine is no except ion to this rule, 
1ml is in fact a very fine example of what may l>e called 
the evnini ion of machines. 

The phenomena of electrical miUft'iiee appear to fcw» 

l HV „ observed by Otto von Guericke, Hawksbee,Gt*y, 



tin til il to 
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StMCrtiiC*!- INFLUENCE MAC/n*,, 


,^Mc at that time, t)*c phenomena of «W hi . 

l ‘ J " J j>. I.i' rVrvWwvi/' ;v ; //,v f «„■ a|, 

Sailed . .:h phenomena by the latter, ^ u , : , 

f ”v l iat this name is W "inch earlier *IflIu < h , 

m*** «*“ " a5 . b -" . 

,,vd t .1 these phenomena m recent times. 
j rt l7 iSa Wilke described a simple apparai,,. 


"'Kir], 


rosy 

ar 


be looked upon as the forerunner r,f t ]i. 
apparatus In which electricity was produced by i n n h 
namely, (he electrophnrus. W ilkes apparatus C(l!1 ; 
of a glass table, to the opposite surfaces of which „ . 
covers could be applied- He showed that wlu- n 
table had been electrified, it was capable for many ,\ , ' v 
of giving a charge to the metal covers when they . 
applied to its two surfaces. 

The greatest credit, however, for the invention 
clectrnphoms belongs to Alexander Volta, the li ^,, 
scientist, who, in 1775 , gave it the form in which 1 , 
generally made, even at the present day. [L 
established the true theory of its action. 

The Etceirophoras 

The clectrophorus, or, as it ivas called by \ 1 > ri t . 1 , N 
account of the persistence of the electricity in tin- ivsiis. 
oils plate, the "i*-rpt;l«al rlectroplifirus," grmuvilh 
.lists of a disc of an Insulating "t dielectric subsiaii<r h 
(Rg f'j;, called the nth\ which i. placed on a liiitai 
plate M, or in a metal dish. Upon the dielectric mb 
a conducting phite 1 », usually ctiMi'd the nun of :hi 

< le< "r'ljilioru . j- ji|;ir - d, atrl can f»- racily lilk'd 1,11 ' " 


tetSToa/cAi. nt-zvnfjipAwttr 




cafe* by ** msulaonj; glass handle r,, tjr hy S[)U , trl 

Tb» caJee " iay V 1 : "'^ lv l,f V!iri,n *‘ > mnieHahi; wc miy 

to * hK i *"* ,JI ' has to added 

, n smelt quantity that the re-nUiug „ m# , hgjt ^ llly 

passed lire point !,f brittleness, ,* W u may use a mixture 
„f resin, turpentine, ami white pitch. ■ ■ r parts of 

colcjphoniutn and black pitch, 1 ;,rko have \w*n made 
of gtitca lwroha and vulcanite, but the fomu-T -tibslnncu 
very soon loses its electrical properties, while the latter, 
^ oU gh it supplies more eke- 
irkity than the resinous cake, 
js liable to warp, and under 
Lite influence of the oxygen 
of the atmosphere to undergo 
chemical changes on its sur¬ 
face, the effects of which, H 
however, may 1>v removed it 

by washing with water or 
J , , , T . Fwv to.—TbeESu 

an alkaline solution. \ ul- 

caniie cakes nwi: their efficiency in great part ■ tlu '■ wt 
that their surfaces can be mack- very flat, a point which 
is uf the greatest importance in the construction ef the 
dectrophortts. 

The cover of the elect rophoms is a circular disc 
rounded on the edge, atul made o( brass, tin. m w.hh! 
covered with tinfoil. Us lower surface. which KStS 
upon the cake, must be ns flat as possible, and it' 
diameter slightly less titan that ut the take. 

To set the elect roplumis in net ion. the cake is, after 

it h,m been th. uglily dried by warming, rubbed *fl»h 
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ftuscrftrcAJ tfifM-vxftcB machim 
r, jr («.d,^a tf-takiit). The «ke lW bm„ llt 

tiw \ y ,-krtrifed. nr."«* ■' *>"* lhrtl - lf h la 

b blc^t *»,* cracking *** « produced nrul, ( ,J' 

<:□ n be seen in the dark. 11 t,le co ™* be ""'■■■ ; I. 

1in the cuke, it will by influence ekhibn pt ,,i,i. ,. 
(rtfcatfon .«« its Inrrr <"riacc ami 
tin,, on ft* upper iwrfrce. If the cover be Hum, . 
it will he reduced to Hi* Same potent™! as th« 1: . mV 
will mnsequently Hh 6 w r^itive electrification 
though Ktfll chiefly on the lower surface, \V| 1|;| . 
cover in raised byibi insulating handle, the posit!v,. 
trificAti.rn becomes practically equal on both side, 
the .cover, being now in a field of higher potential , , 
when covering the negatively electrified cake, will 
charge sparks of positive electricity to any ccuvli. . I 
connected with the earth If it be brought sufiiei. 

near. 

Lithtenberg was able to draw sparks if, met, 
length from owe of his dectroplmri, the cover i,| v \. 
wa3 5 feet in diameter, and was placed on a enkr r, \ 
in diameter* 

After the enw has been once di^hargul ii i 

necessary to place it again on the ‘dielectric oik- j. 
touch and rafac fi. in order* atiCUrnuMc upon ii n I - I- 
charge of electricity. To Opiate the nm ^ii\ 

touching ;fr -i --f \hr Icctrophonm every timr, n 
variety of Btitotimm* tmve -Ifteti dffriwwl The p > 
frtectddty may fee allotml to flow from the *-mih 

121 1 r r iln i.'r.rr through Him liu nr tlhlt l*y ! |m ‘ 

p .n the i r r Pi»' > • m| fhf- r 1 1 i ii short fiif a ! f- c 1 1 I fill! 1 1 1,1 


///J TOfitt A / wg b'xj OPA 7 7 ., jV 7 . 


6 * 


^dRetent tengtb t» cotmiMH n lc o jV fsr to the iIn cai« win.,, 
ifee h pin™ i 'ii or iV |>Cfc£ Umy ^ 

^ to the fauitom Of the ■:.l--i- i s.ri as t„ [1W ^ u u<Hagh 

t hc centra nf Lin- L-iiktr, L Ur c*jw or tae plate on wMda 
ihc *:piUc= is placed l>l a y s = 1 ’! important put in tins action 

the electrophone It for in H, in fact, uue pole at ten* 
paleiitiul *hu eiectrsc SirUl exi sting in \\\iz dielectric 
^ L kc, the upper surfoo- of the enke forming tin- <rthe 
nwile. Owing to the prciKimUy of a Karo pok, the cap^- 
c -|y i>f ilic didectrk h very great Sf the cum? wuce 
[ ibscnt it would be e^uivakiil u.i removing the zero (x>k 
u , n greater distract when the capacity would be pro* 
pnrtionally reduced. 

As we have seen* when ctiKUBmg the theqcetlcal part 

the auhjectr gre.it cdpacky inenii^ great ekclrical dbt- 
placenient, anil consequently greii strain cm the mp- 
c;i1 [ed elastic diaphra^ins uf the dielectnc, .likI ihi-. may 
TL-iult in pnrliil rupture unci a coLtacquctit puiu-lritiun uf 
the negitive charge f*>r sliort distaucL- into ihe surfute. 
■jins action is ituppo^d to icc^unt f^r the piiiperty 
which the CJtkc the eleclrophnrus is found t*i 
of retaining for a long time the ck-clnc charge when 
once it has l>ceu tmjNirtul In its surfaci". 

An explanation of the action "f th« rli^lr^pb .ras tn 
turens of the elastic n il hylmlhesis may W Lnleiy*twfr 
The nwtaltic arver A l‘lg. :ok supiwtcd «»n ,w insula 
ting hiiTidlv Ii. is wpn'HLulcd by an vlaslit l«g MW»l 
uHili the incompressible electric Hunk Uw icsuuvus 
akeC being a dielectric is mppnwd to haven mvcAxt 
of elastic diaphragms iu hs siibstancc. in the manner m 
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SlAOVtC**- t.Vbt-rRXCfi MACH, A,. 

smn ll inMh) «fo»F«e • *' etcdrkiiy till «Mtrichy ,, 
high rcifswrt fo produced- 

tfK mf iy days r,f elLsrtfJenl aclciwe, u 

existed no iiiKUniiH-n! 

testing clmrtrfoal , | , 
more; delicate than i] {l . 
leaf electro-scopu, ., 
found difficult wit]i I,,,, 
electrified bodies n, 
fimmcate to the gnhi | V . 
and their supports , L 
licient charge to ddb Ll 
leaves, Volta's coml,.-. 
described in i/Sz, v -., 
contrivance to obviah. : 
difficulty by mcivasiu_.- , 
capacity of the part ,.i ■ 
electroscope Lo ivlndi 
dmrge was to be h m 
traleci. It consist'd 
If) of two met a! p!., 
rounded on the edge -■ 
carefully lacquered i-■ j- 

vent them eomiEig ink. 

ducting contact, On- ■ 
these plates was lived 
(hr top of the md mm- 
the if ok! leaves <>f 



HIP 


/fJS f t J AV i V (/. ltf£ J '/t / , j p ’■fj 

ulBflWOHC^'pei atltl the Ufehtr wcw furnished with pili in- 
s-nLtiiii^v: hautSU'. VVhcn \\ weals cVinr^c wa«.fcj tit: cotn* 
inimicaLcd to the elcLirnioip,,^ tbu t^U-r trifled biKly wi- 
T i(iiccci in conducting <:^mn<t with the fixed plait ; the 
movable plate was then placed above it and LuuchcoL 
The capacity of the fixed pklc w as- ^united only by tk 
extremely thin layer oi -HnUrii: between it and the: earth 
plate. Practically tile whole uf thu charge on. tlie 
weakly electrified body would thus be communicated to 
the ups^cr surface of the fixed pSatc, anti when the 
pm w able plate w as withdrawn the charge ft owed m great 
part down to the gold leave* and deflected them, 

Nicholson, in 1797 , described an apparatus which hv 
called a, spinning rontUnstr N m which aglsuK disc carrying 
ini its lower face two i, ululated tinfoil segments revolve- 
on a vertical axis immediately over a fixed glass di^c with 
corresponding tin fid 1 segments The capacity of each oi 
tlie tilovable segments becomes alternately of maximum 
mi j minhnum value by the opposition of it fi*cd aeg* 
rneiit, having respectively an opposite and similar charge, 
lit the former case the movable segment takes Up tbv 
charge from the electrified body to be tested, and m 
the latter delivers i t to the elect rose. ipv. A 1 ^ of 
great interest about this apparatus is the use <rt 
carriers fixed on n glass plate, an arrangement 
invariably adopted in modem influence machines, 

/)t>ut*Urs 

In |-Sf> I in: first *'t »"• 

Iwwted by the Rev. Ab«h.» B«W e» mUuollt 
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-J m E0rfi/C*4f- WFf- UEMCM MA CM/A / 

The object oftfefe and all the earlier influence a pj,,, 
was the smie as that or Volta's eondenser. n lirifcl . 
comply snidf diargea of ck-et riefty and render i'j, 
visible on (Jk 1 dectr^sropc. h’nr this purpose u, 

,u err ward* fc M3 n cl f i * posses H Serious defer |, ■ 
hciwerer, event uni ly proved to be one uf E htr inu^ 
eharacUrristiVt . ,f their dcsrciidftfits£, the modem r n f| l|( 
machines, 

ttennefs apparatus, will bur easily understood |, v 

Pvting thni ;n .,j| 
similar metallic ,|, . 
with el» in .lil.Mj 
handle is Hdtle.- 
the two alre:ulj 
scribed in cfunn.-cii,., 
with Volta's , . 
densing electnwo.|., 
This addition;U . 

sides, the Ensnlmii 



B 


-lAulfcm"/* I Hi ILII • If r. 

is G.irxrf[/]]>r shellaced oil both 

handle being fixed in the plane of the disc to a |, .■ • 
OJI its circumference. The additional disc above m 
tfoned we shall call JJ, the other two A and t . ,l i 
P*K- 22 , A body charged with electricity nf a I.. 
j>oLcntiiil "say positive; is placed in contact with A 
hw«r iirivaritinhed side of the disc A. M is placed ,n • 
and touched, tlun removed with its negative charge .mil 
placed on f , which is now also touched. C when i- 
mover! by its insulating handle Jkih a charge similar n 

iliat originally communicated to A. ICC h unit i-m 
con tact with A, in the place of the original ehririii 


tttS't'OfUC.A l i >K vti f f ) f . iySiVT 


T$ 


blrtl y, and H lie placet! on A at* l„n chc , t t , :ln 

additional pawtn* charg* will |* eomaiankaU* fr-.n £ 

1(( A, ms fe electricity Hrw Uj lh c upper s.,,6^ nf 
A- wherti ” 13 ,]tiilrL ‘ sl the surface «*T 15, in contact with 

earth. 

Tlie name of tloubkr was given to this apparatus by 
(’avallo, and he says that the multiplying «|H:mtinn 
may be repeated any iiuitiher of times, though Jtcnnci 
mentions only once. 

In i^H CavetUo, white exjjcrirncntkig wUh one erf 
Bcmictfs doublers* nude a very important discovery, 
which constituted the defect, we Have aktady mentioned.* 
of the apparatus as a doubler, E Its discovefyj however, 
brought to light one of the most useful functions nf iht. 
apparatus as a generator fif high potential electricity, 
namely, the function of srif-tiritemtHt. Me found that 
insulated plates, almost without except Eol^ retain n very 
small charge of electricity, This of course irightmask 
any small charge which was to be multiplied for testing 
purposes* blit it ako enable theappAratu- as a gotn. ..vt r 
qf dectriaty ti> siarl without any external excitement. 
The principle thus discovered by Cavallo was taken 
advantage of iri Nicholson's machine, which was in¬ 
vented in the same year and Is usually Wked upon as 
the first influence machine, the operattor.?■ per'- uu«. 
by hand in Hennet's doubter bring here effected by 
median ibtti* 

In i ^ 7 , the year previous to NkhnlsouV u\w nt-^ ■, 
■L mechanical arrangement was devtapd by Elftsmtftft 

Darwin for eflcctlug tlic o^Krfiitums uf Ucimct'a doublet 
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T . rjWr */. MMVKMCH MAC/ff.x,. 

j, .. aw bWa # W 1'nperfoet oppnt n„ 

( flll , M ,,i. ij.low not appear hj li, lv , |„ 

■' r '"K h J,kelch ” r 0,1 . .. 

Mind iimofltP*' (Jitrhrfit" 1 * jprrprrr™, mid diow n |. 

& j. ri\o\w» «« « »k!li«?wd bL-fi>nj thr s... 

0 fT«itagMf* Knciilccr -:-*'" 1 NWlBlsan nnmth.i, .. 

tinuiwiitdm-Fstsd by J"'- |,; ‘ r " irl ' vl,il 11 w* Ir " r i. 

•jHc instrument wnwnctutlW by wheel work, l„„ „ 

[.tin panttom bid t" be touched by hand, I In-. | 

.if* nt ii •i Litiiflc Would ii] if JtTnr to citaEdtiilt J4 ich.. 1,, .r 

t,i (*■ the tiivi iH"i- of the fit*! influence maehim ,, ... 

!ln- operations wen: jjeriormed entirely by met lumi 
MUMmt* AVrw/i'/V Doubler .—In the /’/«/,»* y./, A 
rnmmlietu for the year ryftt b described 
m.ty fairly call the first influence machine, Fit tin 
[ft,It it produced ekcirWly by turning a handle, ivit 
lIn- intcrv'tirtfan [J f the hand tu effect any- of ii s . .. , 
thins. Tin- inventor of this machine was VUl i, 
Niehurioji ..if London, a teacher of mal.hunta(i> 
writer on die/nislry and natural philosophy. 1 Is ( .., 
just referred to is entitled, 11 A description of an in-in, 
irn-nt which by ilie turning; of a winch produces tin i 
states of electricity, without friction or couimiliiii. ;iti,,i, 
wiih thccmrUi." 

The history n( tfie invention of the doubler i-. i ■ 
hy Nicholson himself". Hip .ay ij w Iti the nmncli 

I December r 7 * 7 , Mr. ^artfufjjoii fetlt me am .. 

■ J hy I Jr. I jaruvln^end consisting; of foni' um-i.lIIi. 
[jl.ites, tWO of which were movable by wlieclwmi in:., 
ji. fiiiiuTi, which rci|irired them to he lunched by |,.n I 


ntsrant<:4r t>a Vli tj,»; tKN r 7T 

if o«l*r to produce Ih. effect It to me that 

the whole '1*01,111 hi, Mir in.Uii|.r ill. Ii.mhing, might he 
iliww by a simple cnmlilnaih.n without whecUnrlt, ty 
iJi n-'Tci rotation ii 
^Jnck TSiis wns tin hi 
nftcnl'JirJ-H eill-ctwl :md 
Armuifea^i U* I In 
Itgyat Society In : 

linnet and Ml- 
QiveiIUj ofcwcrvtil, «--k 
jifttr ihe ii isu ivtry nf 

lliC Llfillhlur, it 

never Fnils U* extite; an 
cleclriiral state by Hit: 
inuru OfK?r;i|mn t -.villi 
□lit any communica¬ 
tion of electricity hav¬ 
ing been previously 

rnade. ,fc Nidiolscjn nfs>> 

pfivs that llxt" fital in- 
jilmmL-tiL that In- itl=l. Lu 
irtis given t£> Vasi 
Manmi uf Haarlem, 
it k very diHk*nit in 
get an electric charge 

y . a. Fid. at Sitl^Wi IXu.ihlrr. 

from the machine as 

described by Nichubnrn ;unl she reason ii ^ to Lv 
lint i«s capacity in small owinjr tu tlw absen t «-i " ".m- 
mutiieation with the earth" We shall hi- 
form nl tin: iuslrumeiil constrwaled b> W urtdtm-t 
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StSCTK/CAt. ffitnttiUVrK XtAruixr 


wfrfehdf/Fei-" fironn th*t>r^H«l machine rmly Hi i; 
tleidiP of having mi cart* connection. An., 
liinu, this machine will S&W spark* ui j,. | ,. 
j„j give may decided imlEcntionn un an ek-M,. 

A anti J* Kfe *3) ' w ttt " fiMHl ,>rnv ' ; '*• f <1 >[k , 
fated «'ri the ends nf hnrtecuital brats* nidi,. n-i„, 
Altadied to tJic i^p nl‘ nn Insulating pedestal « 

.-i itiuvabFc disc attached tQ the end of n. ( 

arm 1\ which h attached to and turns with jin- 
EE. A metallic rod G projects from the back .< 
disc \K coming in contact or go in cyciy rcYfihttb.,- 
a small lViVe brush on the end of the brass p..-, j... 
whkh is in conducting commiinicattcm with thv ,., M . 
When the disc 1> is oppewite A, ft small wire bm ' 
the end of a bow-shaped piece of brass wire M i ul , ;. 
t h*- Led K and puts the plate A in communication . 
the earth dirnijgii the wind] handle W and the bm"v 
the operator* A small initial charge of >ay, p... - 
di^tridty nn D wottld thus induce a small cIifle.;.- 
negufirt oketridty on A. Whcji li it] the gout *4■ .,r ■ 
mtatluii comes opposite the other fixed disc If a l, ; . 
bnw I. I. with .1 small bru.qh at each end touches ii,. i >. 

]legs L and K, thus connecting the two discs A and !:. 
I hi-, contact, liowcver* owing to the unequal di^tano- 
L and K Iron the centre, docs not take place when J> 
h opposite A. The peg (~i at the same lime comes in 
contort with tFie brush on the end of the jjedc-u.a : . 
and thus communicate- wilFi the earth. The nugalr. 
efeclrjdty windi xn. developed or A now flows a> n 
the Fjgw I. L to tJic plate JJ and develops or JJ «l p- di\ 


//f$ t* 


r/r-v f 


1 Iwi: 


dlfl 


diarg^ %the eoniin i, I t^uin M 
with A* and of U with n,*. e.irtii, i 
live ctiafKe is thus £,n minted 
a rtttft III frrrtit isf A with ih pwitii 
ctinnected with the earth llmrtigjh M_ muj niinthur iil-« 

Epee charge’ ia ilovobjJcil nn A. This .iher (mother half 
prfhllitfttll will be Iran^femul to Ihmu^h L l. a* 
already described, thereby doubling the negative cb*rgo 
already DU H. The [K'riiive charge which thh product! 
nn IJ will flow be doubled, and mo the Increase will gc on 
in a Beomctricai ratio till a spark ^.%y, Itcinviren 

ft nrtd IX l be taw of the itmraMc of the charge may 
| to lie described as the H-ume as the law according 
lei which the principal i n creases at compound interest. 
The initial charge on B i* the principal. The ratio of 
ilie charge on A to the charge on It, by which it Is pro- 
ducetl throiigh lire intervention nf the movable disc D, 
is the rate of interest. The charge produced rm A h 
the total amount of the interest and this k added lo th*. 
prin^pl of H P through L L r at every revolution which 
period coiffefipoitds to the year or other period on which 
interest Is calculated . If the rate of interest tmt ioo 
per cent. H the charge on U would be rfoublfd every revulio 
lion, and it wrus cm this -i^umptioir. doubtlc^, that the 
iirune of tfofiMrr wslh given to this and similar machine-. 
A little iiivesligJitifrtl in these crises will dniv. that the 
rate of interest is Ilian i oa |«zr cunt , and therefore 
the name dnuhler h imi Arktly applicable Wc 
Ivowever, retain the original name for the purpn^ ^ 
description. A more appropriate name, u am Ay. ^i- 


(C) Jeff Behary 2019 


49 










I 


pi Rtrtttc, it WM. t 'EtfCE MA cttlm- . 
fiift Jut* iwn employed,'to* ter,rt "• ■■i.aii 

braMy me liwwdtar <*« machif,cs ... 

nrirn:i|:«te. 

f -.1 Wrt/.W — <• avaJkfcfn 1 70S, mi hi / 

<w «<^ril» d i,M lf,flutt,os nmri .. '. i. 

la.mcnT, did 11■ work <fri (lie COmpouml ptm-,| ^ 
ci|(hv The movable disc had Imparted to it >i 


ii/sroar. 


WE vti i 



ircg iTi'siead of ii mvofiing movcmtnt p as in lhi s N r«-. 1,- 
d-HiSkr, Tiif iniiiril fimaJI ehiirgc . . 

imported to -in insulated metal disc A Fi^. j.[ . 
rmwahk -tJE-.tr B w.ia AUppartcd on ft glfijfcs fntl on tin - ^ ■ 

IC K, the ftfkrum of which wits nl K. A bent wan M u?-. ! 
on is infiJc an eaith connectimi by touching the: imviidh. 
i*\]hr Y when Ji was facing A* m\\ a dmrge *a ■ 
■'pp^ sti , 1 kind of c-Jccrricify wuh thus ieaijmrtfi] In !'■ !m. 


the hifiucncu of lUu i fi i A. Uy ,w(nfilTiE round 

the lever \ K. IW 'll ■: Ll wiill il'i :itt;Li:hud wie, M 
bnrtjtfhl Ilppwlte « dur.l UvMinted ,5i . c, in winch 
,i, 3 ti the bend on *he win: }l made vUth C amt 

i i parted Pi |ini|KJTtiuii ..i ,1 , h.ifjid l,r, Thin iinypor 

t joi> Wii* WSlde -t!- nn-at iL ‘ji"" -.Iblc hy iT^ ciuntin^ency 
eflrtU-caikiicCluLl plikti- I k Up lhe wifiHKsite f-u.i. erf c 

Tbia majchitie wa# called by t nviklhj a H wmUipIkv. 1 ’ U 
i,vJLl tziLBity htr 'iet;Lt Llkul thu ch.irg^ nfi C was inwejLscd 
simply by wwccsaivc EwlditbilS. This wmuU be rrmru 
upfiropriatcly call<?Ll sin ffrir/jfroH uHirA/Hr. 

tn tjrpa considerabic altviHion was ^iveik tn llit 
doitblei^i in !“rtuit^ by I lu,uh';tlu rind iJcsrjrmc*,, and in 
tiefnmny by l^ohiuitilicfykir. Thu impitjVETnfciit- were 
prlticft'Killy m dctitils uf etmstructteEi. 

f f m" ftt? f (i' am/ Deiormcs' j 1 Mwf, — llachelie ant! 
Desormc* niomitcd Lbc movable dtsc uf the Nichd:ioii 
dulibicr ^-J thill it? distance from the FiKetl di-SCH CCrtlM 
be aiteWH^wlthavkw mainly to adapt it for 
on atmospheric electricity^ They founds a:- had been 
previous^' Hotiwd by CavwUo, that llic machine 
start without tinjp esttemal rbep tbeught th.it 

if mncl tines were tti-kIl on n hnt;i- acaie they would give 
sparks, thus probably giving; the first suggalton of the 
modern use of the influence machine. 

[,i iso.i llacheite and Uesomits ilcyisod a form “i 
Nichoham doublet, having earth waUet- t- t»ncb the 
movable disc while under the influence of one "' the 

flsed discs, ns in the improtltsd Sieltolson vv h*w 
already described. The discs were about t mcho' tn 
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-1/ fXt't- ^ ■' '■ ■ 


. Ij.miH’! 1 

abwl* 1 
/.V'/toT*™ 


ji,; /, jsijjSrff^ 

, .hr I»t*l te'**: ,Tl1 " r lt,,; t,M '" 

fi niltl 1111 
5 iptchf^' 


, i/.frtMrw.— Ilohlieiiberj-vi, m 
, P hie()j’ E« tllC HMljUd-tt »f 


e ^lrn 


*amHy cf im]in.vi-.| I , 

rf*W«i •* amlNidlnW,*., 

lei% Jn tlft«- iv !h 
dotEbkrs the «h . 
mounted i* a i: 
mechanically, . Ll(l 
scmble In o. tl , L|1 

' I! II!. 


lion l'^v.i.IS'^ 


tiplicr," .ilfL^dy 
ambed, In cm,- i 
of ihc NicUiiki m | 
cif inadliru: Llir |-. 

joining the cenLn 
the fixed plat., 
vertical, insle.n.] , * 
being horizontal, ; : 
in the origin, 
machine, In atun'i.. r 
Form the axis i 
rotation h n veru 
pillar* and one <li 
ilx<;d t while twu are made movable* 

One of Bohn 6 nbergci / ai machinal in shown (.big 
Ji svii^ cumitruck-d very simply of pieces of wond, ■ 

rtrifl gJ^s rt*fr> n 

Jn \*-4 VVil-or* made an imtfWvcment in t av.d 


I Ki, 15 .— 111 nenl**rger’c tfachloft 


w*' ‘fflA/r.-i j. fra vst ai , M F m 


appAfnlii'i w hlch CMiLVirifii ii ft ism king ;m addHUm 
irtiuehlne bib* a fivnulnr multiiikt, then: wens In 
llHs AjiparatiM. tuu muv.uVk pbii, I 1 . ,md D :L%. i*-„ 
v 1i.Lch wef^ carded <*M fcciipttit.'Uui.g kn/F ^ns in CttvnlW 
gi^tcln"'-'- The initial iwiitiveji chivgi' in liq nillMplkd 
%v as coainituih^led |u ;m Lii-.llL.i i *,?i| pkn- ,\. Tine plate 
l\ t when brought, dose to A, iruuk etirlli emmedinu by 
touching die wire h r i llu( received A nu^ntlve chu^gc. 


Tli is negndve charge was communicated to C by moving 
K U|> Li) C till it touched it. The disc 1) •« ^ 

snmii lime dost to tVic other face of t\ and carth-coti. 
nccted through the rod Q. received a 
which ii comimitriciiutd by contact l« c-wtoting 
cuininunication by means of -• «'he W with the tW •• 
The original charge on A was thus increas'd ,aiu! uU n 
„esi operation all the induced charges will be pwpertiW 
ully increased, and so on for succetuling u|Kfiiuoiw 
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IVFU-WC* UAC,,,:, 


0 ... — 1 to* "■•in,: ■ 

. *"?£,*« (y SHr r. «w , «W». ®» - i 

* v " c ‘ m if(T , lf ft, Ktbn bexggrl^^ 


Tn , „„„„.- - .. — aci l >- aH 

***£, Of KehotamX *'• ,ri ■ lblc d ^ c,faT,nf »-- 

In tJsal 01 - . Tt / f+[fT 

nrt d< j, tl.«r xnovnbfc Wise wind' 


tWo fix': 
swings isdcWiir 



jPfij, 27 . — HurfuAb’ Pcmlulujfi I Ambler, 

ferwa rth in from of them, Let us assume thai 
a waif initial charge rif positive electricity, u h , 
prevented from escaping by tfic insulating portion I 
the pendulum rr_«i When C h Jn front of B t Jt i.> |. n - 
carfJ] through the contact of a wire L fixed on J 3 u s - 
wfre K connected V* ;i conducting part of the |n;ml t 
rod IX \ negative charge will thus by indtiuii 


///A rt>* /r ,a , /)|f rj? f Ol M&A T %* 

fluted <.*u P. C ; ri fr^i q f A UirWtrt 

w H on the pendulum >»n ri . n . * . V , 

i i 4 ) -i. .•%. tw toutruiw 

,i,nulBiiw<.u»Jy the w u <:. « *„,i N ( ., n£l t|w 
aujw 1 * drawn fmm IS tn A c , , .i 

- > ■ at the samri Uinc 

put to “ r ; !l thr^ii R n ch<: wirei S fend o t tfaxeby slightly 
fciT iltlft firai iwitig Uic charge on CL C again 
swfflg* ill fftJfll of R (Jfi.rt.lii4v., Brnr^Ster chiirgc -LOtmiwhxt 
^uvaller than the la*tj ,j ai B, which, at thn cud of the 
PitrsfC swifUJ ^ tant of A. i=* txmn^ftiiTCd to A. C now 
receives a larger charge *,{ f K *hivc electricity, which 

lliCTiPthe negative chafgr of ft. and, ^- p qn^the 

potential of A finally liconning high en*^ugh pro¬ 

duce a spark, A l^ydlai jar I" may be connected to A 
to store up the charge The oscillations of the pendulum 
are produced by the u.wal arrangement of cluckwnrk. 
This apparatus might be very cwivcnkmt whirr- a cfni* 
jtant discharge of sjiark- for a considerable length *{ 
lime wa_4 required, 

Edits Mat hints ,—HdHpin 1S31 , brought cul a machine 
which appears to be the first influence machine used for 
the production of considerable quantities of high potential 
electricity. Hachcttc and Utsonne^ had suggested that 
the Nicholson 1 s doubler, made on a large scale, might be 
used for this purpose, but till the invention of BcUiV 
npj>n.riilus influence machines appear merely to has-c 
been used fur imi it i plying sin all charges of electricity for 
testing purposes, Kelli’s machines, be*ide> invoMng the 
muUiplylng principle! were symmetrical in design, 0m i 
nf his machines hn.s a remarkably cbsc resemblance i« 
some mrxlern influence mnehino, -lor example^ Lwl 



(C) Jeff Behary 2019 



















fltCTKKAt. MFt.UfWCF. MACHiXt. 

ThP *f v 'T- n \' m 

Til- *«•«** of . . trf In- . 

K 'u,uhlc»l form ni'iJ supported '*'1 'HMil.nf,,, 

2toU»P>rm ortiK'rrfcn axaM of two ( 

, r ,., ljr rj M"» dt*m«cr, earned on a 

(Bounded . .imsefy an nM which b jit i, , i 

H ;„ c ;i ftantlte for tummtp A neutralising rod j, h „, 




I P |o. — JMlih ^Trtehinc. 


on a pillar fixed at the bads of the apjwratn;, jp. ,. 
being so situated that they touch the carriers just | H |.„, 
% ***** rJl <" inductors or field plates. Two spring M , 
-irl.fore.r itkstlc at |Jic opposite ends (jf the imhi. i., r ’ . m .- 
*o arranged that they tout h the carriers jusi .nfu-i- rh. 

have mitered [hr imluclorv 

^ r| tW machine, as fir Iho doublure, the fii'lrl |»i.ir. : , 
will usually have a small charge to atari with. We r.iuii 


ffISTou!, vr i. f„; VH f , H i Mam 
fljuume that the rl K l« l.,,d r, e M !*» B ^ p,**. 

*• t* ,.r;. . '-vi... iM «£ 

.. . hcs l " , "' 1 Hie (U 

' l ln " I vy in justice a native ct.ru,,, ', 1(u tn 

lhr . . ' " v " l,m " 11 rswww ruuna with this i,tea, 

ti* ch,, ^ : ,hc Add pkls, tmd jim aflet 

cdL-rmi; comes in contact with tk raving 

;irtrl cnTninlUnciiO-:- its charge lo Hut fluid nlnlu, fllis 

fidd l ,l ll,r is niW MVBitlSveiy charged. and impart* W 
inULtuneu a positive charge t„ the carrier when it U 
in pbiilact with the neutralism,' n»l just U leaving 

the field plate. The positive charge 1* transferred 
by the carrier to die righL-haml field plate when it 
{pin® m contact with its receiving spring. Tl.,- fur¬ 
tive charge in tins field plate is thus increased. TV 
carrier on the other end r,f the transverse rod act* in 
nil exactly similar way. "the result of the continued 
operation uf the machine i- that negative; electricity 
accumulates in one field plate and positive electricity 
ill the other field plate, ami If Kiiitsibl-c dtochargbv^ rixls 
arc ran Mac tad to l he field plaits sparks will \*r ^btaiiwd, 

Tlie action cvr this machine differs fnmt that ■ .f slw 
doubler, in the fact that Its action depend* an the 
dilution of rotation of the carriers. Rotation III QM 
direction will incriiisr 111*.■ difltnviicc p.iifninil U 
hvecti tin: field plates; iit ili^ hiInt direction it will 
rediico Uk- difference of potential, even though it wmi 
very high to start with. 

Another nmchinc Lif lh-HiV I. mv-i .I. • mainU ol .1 •ts*- 

diso rotaling \usuW a liox, The j;la*> uaalc^ on a 
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AV/V 


\vr/' MAC///\ 


irld l*PK r surf -'- 

V„ i J11' id ivhEt L 

j.i ninth) tit halve* \ 
iji,- cnnrAilty IrHiilntiTi 


vvrlicat ***' 1 1 
i(mv rili ft »N 

twi-x J* 1 n>N^ ^ ■■ ■' - i 

««*llyliH.dnt,,l „ , 

4il Tlie inner Willh are tfniinr!, 
i, which ttre Insulated from 

[fhtltlllil Win*' / -/ t ;, i. 


tt(|£-‘C hV 


f ir< i 

uictiii Wire* j 

iratl! 

s by gfa- nd- 

r Jjyt* 

tisniiij^F 1 >mi 

liafw 

of ihc box 


0 f 'h, lx'\, .iruJ haw f I" " 

II 


eijfi 


Fm. j(j,—Btllfn Machine, 

ft if win; brushes which rub against the tint'-;' ■ 
«n the glass disc. To start the machine tin- ;, , 
wall of A has a very small positive charge imj, 
to it Tor example, from a silver coin lieM in a ,1.. 
Jirinrl and placer! in contact with the knob /'... h ; . 
sector fniude U put in contact with the earth by mk .ui 
of the wire; / y r, ,1 negative charge: is fnclucrd i 
it. f >n fuming round the disc the negative dtxln* 

'* communicated to the inner coaling of A by/ 1 


i K 




ivj- 


k ]ii 


fllili 

L..1I 


I* ItfftlflCl'TJ.T tSy 

u( clrttrldly i 
’ Ihc ln*x. Tile hrush cc 


ilith?i;ictT tu ^ j\ ncv«ltv« 

11 nccutflulutetl In the 

| ri nun', T hhM , ure iiniv ex« 

mr'-^rz r t,j *«* «*' ** .,«**...«» 

wM . ‘ ,f hc ?' ,:t hi,lf * ‘heihc two inert 

wnl '“ T- ini, ‘‘ , * led ; " r ' ],h "I™. r V r. h cnnikcelvtJ 
^ ih th \ ^ , 1 whll, ‘ t1lc r '<hiir » * cnimcatad vM the 
iKwly t» be uleclrified, 






- dmiin s MarJnnc 


positive or negative electricity mny he obtained 
according as one wire or the other is connected to the 

earth. 

G&pdt/iaFt.—\n i SI 40 Goodman of Binninghairi de- 
seflbcd a machine which, if not very efficiently designed, 
involved one important principle, which wa* afterwards 
employed in the Molt/., machine* anil csinnutcml one of 

their most important characteristics, namely, the tise - i 
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gLECTftiCAI. ttffLUBM-K . 1 MWMV .. 

.urftcr of Eli* Without ni^ISLlIic cwh;,,., 

„ r , lv Wm; the electric charge from the field pliU. , ^ . 

oi.ViriVji^r cqmb< Goodman's rntenlmn was t 4 , 1h 
in hi* machine the cxpciima# with a Leyden j. S| 
mavabi'' math#* fn which it k shown that tin- 
.,rtj nL^atfve charges -ire Eeftnn the surface of E | li: 


After the mmllic coatings have been reuimv.l, j 
fixed metallic plates represent the COatiit^.- r j 
Leyden jar, > nil 1 f these, A i Fig $0\ k EII ^ i g Tn 1 | 

rccchxH a chaise from an externa] source, the ^.p,, , 
ft connected tu the earth. A gln^> disc C rotates ,.- 
axis DIX As itsi periphery passes between Lit.- ,. r 
A U she two surface* of the gifts* receive 1l]i: 
charges, which they cany round and ddrvct- , 
combs K arid Fat the opposite side of the dr-.,-. p fi 
man constructed mufhpte plate machine* nr, p 
principle, by fixing additions I discs* sticEi i ., h ■ 
same ax i'-- p wit h field pf sites A 1 B \ ant F a A lcct i P 1 n 
pounds K 1 F B , arranged Oft the same principle as m p 
single machine. 


tlh 


I 


AFTER Si 

ArKUK ITfFUiKxei M .veil 1 -v I- 

"AGHWBSs VARUiV AM, 

rOl-J-MUt S MACK I MS 

$n*l9Q0«*T to the invention of m\V% W^i nc rt „ ra1 
*2T“2S T 1,11 V »*J* -«hi T H: W in,l m 

(Klfc, \Vlth the cwuiitlnn ,,f (Vumltiiiin's, maeWtu . 
ii-hidi showed 110 advnnc*; except in it*- use -.f in, 
iincoated glass as ft earner of dectridty, Improve¬ 
ment* m Llie double eleclmphurus by Svanbefo and 
RnsciiHdmid En^iAiind a ttienrv uf the vedprocai 
condenser by Billet in iSjj, no attention appears tn 
hftve been given to the subject. This sudden loss of 
interest in the subject appear* to have been due to the 

fad that the attention of scientific men became absorbed 
111 the magnificeru discoveries of hnraday in clmru-mag- 
ri' b-m nml ntlu’i liimLi'fil branches of electHcity + which 
eowrvd a |Tcri<nJ e*U-siding from 1K31 to 1S57 Some 
iif FaradayV hiyvstigaiinit*, however, related to the sub 
jecl of Ntftticjil utectricU)% and perhaps it is to his ice pail 
■ \\ htFiih- ill Iluil we invc the resii i datum nf the iuilm.’iuv 
limrlihie by Varley, 


! tirU/s Mth kiw 

Like flic original douhVr-y V. nicy's machintc \% x- 
r'hi.-iH Intruded for nuilltplymg charge- fot Utepiupe^ 
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KLXCTiacAl- WFL r -fi. vr/!- j r.u tn \, 
of terffog them on the ^ 

. *«4 ° f dC * ,g " 11 ^ 


A- t 


I'M. 


lit 

lr ^!y 


V V 


O = ' ^ 1 ' — ■ 1 



IM, 

Hr-, jr. Viidcy'-- Mudi hir, 

}y<!n excelled by (Ik* mwt rnodern typn* <>J rl , 
flucncc? machine. 

I be mtchlne vu patented % r, F, Varky in i,:.. 


l«- 




iMr f/t.viss 


Ip ti' e *P‘^ dfictttion nf hi intent u k( t . 

principle Underlying ll„. dearly tW 

!«*>»- «-< ■* «.. x.;; ™r rcr 

Hi placed m iiubtateii yi \ ikXv " *&Y*- 

i t ^ “^«or»'TS 3 S 

charge* status.Ily vnduec m Oil former the wn££ 

stat*.-, U.*- inner plato W.i B moment, rily ewmectod to 

earth to give ur to take positive eleetrkity. Tfcb phte 
* then moved and pWl l*tw«m two other pUtes.ar.rt 
then allowed to touch them, by which It gWsthcn.it, 
.squired charge; then moved mil of contact, but while 
between them it is ml ,,|. ta touch the earth, by which 
it acquires through induction a charge of the opposite 
kind to the former one; it is then taken back to the 
first pair, to Which it gives up its ,^ w charge , then 
moved out of contact, but while between them it touche, 
earth, Which renews the first charge, hut a little Wronger; 
thus by continuing the process the charge rapidly aug- 
merits to the required amount. " 

This principle was developed in his machine. Metallic 
carriers c (Fig. 31) were mounted on the periphery' of a 
glass disc It turning on an axis a. 

On each side of the disc were fixed ^lass plates d ,:\ 
on the outer surfaces of which field plated Sour in 
ill 1 1 were mounted, and connected by metallic transverse 
rods gg 1 ' Small proved ions on the carrier plaits . 
touch the iransversc rods jf^ 1 ns ihcy pass 1 hem, and 
iihi * the knobs on the end mI i‘lus1h mimn:ied wue- . 

The electrodes f * 


1: itverei I vv ilh i 11 su I ali 11 it su I is t an c:e. 
arc eon nee led to the field plates rr 


>.cu|uihsm£ i\mI> 
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ttfCTKfCAf. I******* MACfif.Vf- y 
, fit thcctmiWfie " 10 fiicreiiM. ,|„ 

"> *? *1 J.** **> ... 

1I! , , ..I 4ta<p dcidrifcetl in the fame i-.-, 

th fli Vkfjey^ machine .lift-,,.,' 

diV&«* in ***■ •^ me,r [ csU - 

- UkW , i.',- rear ISOJ the subject *d influcnci, 

*„« wkv/i «j» with (fmat MUMBy «• Germany h,- 

ap d Haft?- Their first machine* appear flil .. , 

,. cr)J Mf itlmosi t JpW ufta newusly. 

U c shtti (ttst deal with Tocpltrr's machines. 

Totpltr's Machine 

j,i jcffij Toepler, requiring-a supply of hiyl, ... 
electricity for some experiments on which hr h | ' 
gaged, tfcsfpjcci a machine which appears- (o r Jri4 . 
its origin in an attempt to construct a conifn,,.'" I 
dectmphorus, though it coptamed an app]i ; , Ml . 
rtpimishing the field plate, through the iiifli*,,,,.' 
wh:c?i [he main charge was produced, 

Jfc/hm describing the actual machine we .shall f 
■ disci!** the principle ofits construction with tin* aid , 
diagrammatic sketch, in which, for clearness, disJs 
actual machine are represcuf d by cylinders, -\ ( j;j, , . 
represents a cylindrical^ curved fixed fid,! 
from of which two similarly curved plates It ami , 
imulaM from one another, rotate about the axis r 
Jnflar apparatus, railed by Toeplcr the " Kr.-enn-n... ’ 

rr i • fcM '*“• . .. .. I 

1mK * bout t,lv axis Q, Besides, D e 


M M a 


re 


lARLK I 


A ^t} TOEl'f fry 

'^crnjvBs 

■ rin is . 


rri ^ 'Wcmvgs 

fy Cfflfl no H 3 itP mb I .Ik j ; i , ir|£| 

SMW ,,,,lkr ltlCm ; ■*' nnr| t ; ^ * ^''t^Uvpty ^ t|l 

"* - C. Mi,,,,,'W««. 


f** IJ,uKT «p *5 H Mid t; V’^vi .Hw. v 

which the spark,. . ( , MlrL( '’“tm#* bc, Wet „ 

In dw *l«tch, 1U: ami K L are <*,. , lntld,! a ' H Wn 

same number fit revolution* 1T H u Mes,, u„ 
the moment the action ,,f t 1., ... ,'." K ' ' N 'v^ '- riu- r. H 
P«* ,hal il smilM "*{P*tiv e ^ r "^ l w.wd hull aiji- 

fidd plate A, The carrier Cia£ e " 

comes first in contucL with th,- i ,r ' r_<rllr>c ,rt ^ 

^hU, and then ^ 

I N— i - _ 





tie. »—DiDBMBs aCTorplrt jl, hlRl , 


5 “I . - a «« if «wrh. uk 

of II III tl«. Juiyr™. The „ 1;Ka ,i„. d « lritil ' v N 

rndLiLes negative electricty in the ebctoxle i' ,.-j 
t,vt- electricity in the carrier C Tlw ™ t „ 
b.vak* contact with the brush 11. and nula> conlast 
w.th the brush K, No Iran^rcna ,,f , l,,, t j,;, v t(l tW 
brush j-, takes place till C is sufficiently removk from 
tlw influence of A, and just befow it btvahs contact with 
the brush K am| returns lu its initial pnsitien the last ,a 
ii- positive charge will In- discharged thn'ii^h lb, brio 1 .) 
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FLECrtiWAf. iNFL&ENCK J/AC///A/:s 


E to the el^tfodn J\ The carrier B gc** thn.ii s i, 
exactly iEmilnr cycle of opijfitidifil,adding h- tlHM_j u 
of positive and negative electricity mi the elect ruiii 
and G respectively^ tiN ilu- difference of poiL-Niiii 
sufficient for spark* L ci pass. 

The object gf the re(je(Wr*tor h to maintnii n 
charge rii the field! plate A, its action j; 

Hirnflar to that part of the machine jllst describe,I, |„. 
instead of sending its positive and negative ch.ir^t-- 
electrodes it send* it*; native charge to the field pU 
;\ and its positive charge through the brush X to 
The Held plate II of the regenerator is excited re-Li; 
rally from the brush E of the main machine* 

The actual machine as constructed by Tuupk:i- i 
shown In Pig + 3^ 

The field plates A, ^ consist? of plates of glass covru 
on the lower sitte with tfnfoiL On the under side of ih 
main disc are glued two tinfoil sectors A and Ik vpi 
rated from each other by a sufficient distance to scium- 
good insulation; similar sectors a and // aie glued ■ 
the under side of the regenerator disc. The main di:= 

* and regenerator disc are fi>:ed on the same vert sea I axi 
and set in rapid rotation by a belt and pulley gear, a 
shown in the illustration. The brush / is in council i--: 
with the electrode i t the brush e with the electrode k 
mid alr'i ivitli the field plate a l of the fegonercdoi lii 
hrii-.b f i in connect if -M with tin: earth, and the bru-n . 
with the field plate A, Tile action of tile machine u il 
be easily uuderAtur.Kj ori comparing these cunnriLi-'i’ 
with the diagrammatic: sketch in the hint figure ’■ 
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^ Fl.KCTKlCAL IXFHEXCE .\ {ACHfXt; 

Tocpl^r has shtuni that ft in not iiwcssatj- tn ,. 
theflcW plate A, to slur! d* n«cpei I »**«<,. , , 
li.ne been Mtfpwd ft# ' ll1 -' eclf^xeitemcnt. „ . 
friction of the air or the bnmlies, or the 1i yi M) U :-.i 
a nnnil tliflbrciiix- of potential always. odsb I,. , 
apposing nirface* of different inaliiriab. 

These machines, ns well ^ iiH others wills ; 
ins carrier*, have the advantage over other i„.,. | M| 
h, 'which non-conducting carrying surfaces .in- 

thfit they are less sm-i: . 
the influence of alnm. .j 
moisture ; but* on tin; 
handp they have chi iii. s 
vantage that they sup: \ y ■ 
continuous currents, 

In Tocpicr mail 

comparison between m. 

chines having glass | 
wftboul metal earr i rr .. 
eotrcspoiid i ng sn achim ■■■, 

metal carriers,, In connection with hh cx penmen ■ 
xhh ubjecl he described a machine which was .1 -i- 
in ml vance of his first machine, Thu two mini in;; di 
\M . hi hare represen tod in Rg. 34 by cyliinhi- 
ijf^iual sisfe and mounted rat a horr^mitfit axis, tins " 
,ct -rum: dt-iioiu* apart. Bel ween [hem, and holli -l1 H« 

dine diJe - f the diaft, are iwtt fixed fluid phili- 1 I 1 
t’jij'iitiilg each of .1 pin to- r*f ^Liss coated with linf- il 
the :lrJe (hit licit from the rotnimg dm:, Tile fit; If l | <I-|5« 
•ire cluse to, theft respective rotating discs, and .n 1 


VAtttJn- Am J TOErr.Efis 1 tjfpunats 




n**" & 


\ B 
jk 


-1 JktfMII 1 nt Tatfdet 
Machine. 


cy an- re- 


1 


t b»xpd kiihl. «,f dteclrtcity the 

****** hy wsplshvs bl,,, from rbir^ i„d««d in 
ihc fnh«*'«E * ,l; ^ be l™*»‘ ‘l‘V h,llu«l« nf thc i ld(] „ utc 

■ninm i ** ,w,tn * Us,i, K 1--. - I, 

doctor joining together i w< > hn.Jum wl,kh stand ™i,k1 c 
the two discs exactly . W ,»«.. the two Fus»,.l v hxcs. 1 h, 

^rsug^otent of the machine k 
^metrical- 

tn i SGy a machine (Fi^ r 
described Jn which buth 
field plates were placed behind ,i 
^ single rotating disc, nruL un the | 
opposite sides of its axis die I 
charges on ihc field (>1 is ti; were, 
ni* in the la*I machine, rep-« ni-ihcl I 
ov regenerated by bringing round 
from thc field plates cross cnutluo i 
lor* terminating in brushes which 

, I* 10, 3.5. 'Lhagjnjg ■ r 

touched the camera m they came TrKfjlH 

opposite the field plate* 

Toepler exhibited nt Casein i$ 7 $ t a machine con¬ 
structed. cm this principle. It comisted (big fo) of a 
fixed polygonal glass plate its two purt?, A and l „ on 
each of which k fixed at Lbe buck a metallic field plate. 
On the face of the glass disc lb which rotates in front of 
the fixed plate, a number of tinfoil carriers arc glued, 
while to the centre of each carrier i* fixed a prui^tiuK 
^tuni-cylindrical ffieoe of [lU-tal u^n whi- h slv bm-lu- 
of the macliiius may nth. Two hvn*h^ niv fixed on 
wwdcti knobs (j -nid tl, on the cuds of an 


-m m- 


(C) Jeff Behary 2019 












h.V, 


saenteM 


the; 


finld plait! 
cotuEnctoi, 


j p ctinrte^®! E41 

«S f , ,j,e i** ' ■> 

^ romte ^ ,,n ' 1 1-m ■*«*■ ii.r,.,, 

£lu*c ‘ M - 1 Bt < w" h< T'i : ,r lh " '" " 

dUHtL-li-r, «IM- tooth In each CWKO bcnn: n r l... 

'■ rt .. £htf tli-L- rttatffl comes in -i-n:., , 

the ccsilmof cwh ttiTici I T . 


brush »'J 


the pmjettiois on l 

& Hi contit'cmd to | | r . 

Erode E* aiul ih.- 

* « U—~ e “V |0 ckctroth: I 

whule irrai^cnn ii' 
supported mi in-ii 
pillars 

According t«■ J, ■ 
[iMwdlgh-tfans .11 h 
of the charge 
b by a combi imtimi 
htmh and comb. L !•. 
exdtc incut of die m.i. ■ 

X?= probably a^UtuiL k- ■ 
brush fi xod oil die .. ; 
a* [he electrode circuit in this machine takes Mu- 
uf .l L ] evict which we shall find in later machim ■ 
tin* vfiitrtjfutNgJbri 9 the function of which h locipij' 
the fwjientml rjf two diametrically opposite cum it- ! 
diagram I Mg. 37,! may help to explain the action ni 
machine, A and t' represent the two field plan I' 
anti D two carrier- passing in front of (he field yh f 
J-. -Mid !■ iir« the electrode^ which are placed in ■ *• 111 
kr-.n- darling the math Inc, If A ha> n -mall [»■ !| 


73T 

F]«'r, jfi, - T.iciJcc 1 NK-hirft, 


rhfiW 


yAR/Jtr AM) TOEPUttrs MACHtNES , 4 , 

lnflwiTO V™®** will 


(,> It. and * |w*Ww chncgp to h, wliich in connects 
1A Ltli 8 by the electrode citcuU ami die bnidaea a ;md t 
y ]1 .11 "I b> rl|llVt ' :|i 11 ■ did (idli platen iin.-y Usive the 
t.ninhcH n and ^ and com,- in enntnet with the hoMhcn 
j PL^i E H P Which are ermnecU-d rtupbulvety tn ik iksitl 
|t | a tsN C ami A. The i^leiitnl of t. will be always 
.yinew hat higher than Hint uf U, owing dw inrangc. 
iiLCiii of die surround ing electrified bodkr*. Vomitive 


w*\V *' 


£+ r- 

b'ld. J7,—Pht^cam nf TVjepler Mo^tiKiC. 

electricity will pass fr^m C lo H, and leave tlie Held 
pink- C with a negative charge. lAw u similar iwi-i-Hi, 
(iiiKitive electricity will pass from l) tn A, thcn-b^- in- 

cieasirig the durge on A. The charge* on A and t .and 
eonswiuintSy thdr positive and n^divc potentiats. 
goon increasing in geometrical i«opvs»iwn, w 
ing to tlw law of compound intcRst, till 'he Umu fixed 

liy leakage Ls readied. A ewtespondieg^ R«at 

i-HL-e of LKjtcnii.il will lie induced hciwwn lh- - lrrl ' r ; 
It .Kill D, which pas* in front of the field plates am i- 
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sLscmtCAJs /.V7 -'/-1 '/CiWf: / 

the dwtfiwh-* arc .separated iHiwcrful sparks 
bd V«n them. As tho* -«il I *1 wart U- a a , t ; 3 ,,, , 
ma= . vf potential between A nnd C, it U noi 

lei iiiipafi any charge Ui the machine In hint? ; 
uilLdsiilff tin- design nf this madimiv WiS may , 
that it wtmSd greatly fodlitatc liter trail sfcruiie, M| 
irk'drFL-ity frum El io C If B were Lrntlrdy rum w . 
the iilfllltfiCt of A before Lt touched the brush l i, L .. 
to say, it should! make contact with K in 4 |K:dLi>-n - 
ciriK-r tn C. The same holds for i> Hath r^v , • 
ft will be found that this improvement hns be™ . . 
cnjt in a later machine—the Voss. 

The giii&s pillars which carry the conductors .. 
uiaditue dL'seribed arc gla-ss tubes ^ci in |n lt -, 
cups. The I alter are malted outride and inside with ■ 
fofll, -fn a> tn form conductors Metal wires fi\ l\| i 
electrode-" down the centre of ihe tubes, thusi'.,, 
cundcnsers in connection With the electrodes. 

To obtain larger quantities of electric it \\ Tocpk-r : 
made machines on the above principle, with n o.n 
able number of plates, He has exhibited two m c 
at The Paris Jexhibition, with twenty ami sixty i- : r 

plates respectively. At the Vienna .. ■ 

Medhartfcat Institute of the Royal I "uly technic- nf \h- 
exhibited one machine with twenty mlatin^ p!.> 
arirl another m;u hfnc with thirty, constructed by n 
1>uncr rm Tippler's syatem, uml driven cither by In 

Of A motor. 

The amrngtmerit oi these multiple mar'limi 
l*e onder-r-Km] fn.m the adjneeut figure; 1 Fig- - 


Am TOXPLMX MAVWNES m 
uill^bef "f '■ 14 - 1 . iJ, c(£, f nn fixed «n [hr ^iinc 

l' hc Pl ftteR " «* ewii«] ,,, rfws phfts 
„,suti’ in l«“ lu,lw » ■' t" cU.nr (be nd«o[ ih. 
Sse*. turners ure mounted on t be oitMhlg discs, a, j n 
I tic single ,nnchiiK\ ami the electricity i* >J rawl „ff bj, 
rorks K and UtssssiOK ^tween tin: rotating dilrt itiili 
connected tr, the electrodes .is shown In the r.nirc. The 
arr^ngcEitent uf the regfiikcratii^ brushc- U diown “jsi 




Kill. jjS, IK^HUHIl irf tiliaL 1'iVj.Jitt MIMIN', 

ihcaul view Fig. 3S ; these an: filled on ^ fir*.l ,e,Ki 
UM plates «nty; and all the held plates on "«c Mv 
nnr cemiccled together by TCnis pandlcL to thie-e whwh 
comiccl the forks. Only the cml discs, h.we nvcidlsi; 
carriers gluetl ujxin them, the other disr> bdn^ lu^ . mtu:.. 
in the Holt* machine. 

The complex machine i* iltuslmlci! tn Vig. 3 ^ < lu ’ 

dr.-lrmtci l his madtine rest upon gltt* 
iiiscrted in porcelain cups. Tho cup* «* *»«< imW * 
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| ■ ■hiF'.iitu wflli tr»A>iJ| 4 lFltl ihu* servi:- a*» | ( 

|u i"iji fin 1 1 ) them wllll the cketrodthi^ wiiv , r 
^ItEi fcnohi iit the t..p in l- dropjjetl through m, 
n r ] H ,, i |iJf they nnn.li the hoi I urn ^ «i the «.njj . 



The whvk apparatus stasnls on a very firm l. lUI> 
CpI^i iron. The iixia can lx: s^ci ita rotation by .l -.y-.h n 
ttl FHh and ptilkys by hand (lower or motor i h >i 
stmphVftioiail ekctfic motor). The discs arc - ■ 
wnifi a ^.c.. niise, ln.ifda which a dish of linseed -h ■ 


I *A Ki /: i r A Ni* nutr'LKt? ,v \ttempt*s 


1 nig 


Ln 


□twc^I to ?&*orb llw o,<„ . iM1 d Nl| | lIh-.mkH which tl H ‘ 
|NP** belli*. tin- ivWd, aim,-, 

tl«s by gLiviUim-, coiiiakitd 

n i&WbdfOli box with :t Hiiinnuy Such & inadiim. 
pill* ^dbc^cndu .-<j cni 1 ,, ilintiifltar, Ibc nxh of which 
fftwte 53 rwolMlioriA |H.«r HXuiad w|Jh an * Rpen dltute 
nf 4 kil^rinrimulru-i of work, tupplkil ,i current of dot- 
or O.OOBi nilUn, wlurii rftnr,,rr,| by 

^dng tilt; current through 4 U-Wmcd gL mi* filial 
with water aurf a tangent galvancimLitco The urengih 
a ( ihtt currcTil wa* found tn 1 m: pr^jrtkm] to die 
nrtmW «f revolutions per M-Cuthb 

\Slth an IncreiekHl :.Lril:ifcng tti&tibnce, nr length of 
j^irki aiflpuntlng to 55 mm., with cfcclmdo balls of 
K mm. diameter,, ami a regular -dream of 'park*, the 
strength nf tlie current dcereriHUH. 

With ii»uhilcd electrode* etiiiiicchid to Lvydcii ]m ^ 
Lhe striking distance, wills a reguliiT stream of pind. ■, 
may amount to a* much us c 30 mm, 

jiv measyrcfiteiit it was determined ihat when the 

length nf spark was 53 mm., thu current wa* such iku 
the energy ritwelopud |*cr second u-iw equal to 0.8 
Mlogrannnelres |xr second. 

A battery of eighteen large jars furnished every 0.0 
seconds a discharge which heated a platinum wire of 
a mm. thickness to ;i dark ml 

According to these cn permit: tils these fur- 

nish very considerable quimtitiES of djeetttdty 1 * They 
lift- not, However, suited fur n >. hnk.d uppl.^ .m.-ik owuig 
lQ the dclitncy t,f the r^n and the fireAt ^ 1 
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40. — ■TiurplL'-r Machine. 

scientific puqioses the machines ate k> h<j lii. 
rccornnKaided. 

T&rfh'ri A ^w-rr^WJvi/ 7 ; v /]/ rff’AAWp— f n & 111 4 her nz\ i'- *■ 
of machines which he devised. Toepter appears 1" In 
taken a retr^radc -ilc|* from the principle i»f in-, 

dt^cribd — the field [dates receiving initial i h > ■ 
which were not re genera led Of replenished during 


EL E£TRiCAL WnVSNCK MACHtM 
Moreover, dost is tiabi, i, 

SfS in -Hf of “r KU " 

. tin- Celiac costing* ««f to !t " dvM,-„. 
I spring, h» «* ’* d 


VA j’iV./i y AN?* Ti IKj 1 »££/c,K 11»..| i I I// V £ V 
of the irinchiru 


4 <ratioiVOl me innemn.-, a m*dhW of this eta... h 
jUunlratcd in Imr. 4 a Upon the buck -4 a fixed plalc 
in , glued iw« paper field philus. A mul k. called tin: 


„ jbtribut^ j l 11 ^rotit iif this :i vilM* rubUi • 

( lMl i which a number of tinfoil earner* nic uLulmL , liAvinjj 
c ^i a semi-cylindrical projection of brno-s in tHewntfe 
the brushes tea touch. The electrodes E .ind F have 
brushes «f silver wlr-u, which nab on the itmen ns the 

disc rotates 

If the field plates A nfid (J Eire oppositely dinrfged, 
for example, A positively and f negatively,, the c.inicr- 
\\ and D tippri^iic to them will, by Influence and contact 
w StU the electrodes* thmugb the brushes receive cha*^ 
u( the opposite sign to their respective field plaits, wbik 
Ihe electrodes E V will receive charges of the same 
natnC a* thdr respective field platen If the disc be 
now turned till the negatively ehMjpd carrier U come* 

in contact with the brush of the negative eiccir. *le V. 
under the influence of the negative field plate 1 an 
additional negative charge will l* imparted to V- * 
similar cyde of operations Ukes place owing u the 
transfer of D to a position in front of the c.crtn*k i 
whereby the positive charge of l' * were,wo, * • 

carricrT** in a similar manner, and a —^ * 
charge is produced between the clectn*d«. as ton* 

the fixed charges lust. 



■ 
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ft"* T£ ,s; ,j cttiMEs 


toy 


chatter Mi 

MOIttRN MACtliiN (MtiMUdy, HOLTS! M.v „ 

Tim finst machine devised by I l«lta f h> iRm:. ... 
jbe twWphr of tiie mechanical elect r»,>h,n„, 
yg^ I'.' wb:it we have called tlus addition . | ; 

machines 

l t consisted Of a fiscd glass disc, oil one sid.r ..r, 
an trvon number of tfnfoil sHectors was pu-il ■: 
eftMjtfed altcrrmkly positive and floatsvq from . 
electric nmcliine. In front of this disc, o^h-k-- 
fl ja*i sidt-v was mfluifefcso that it could be put m i. 
notation, another gloss disc, having the same; immU 
tinfoil sectors pasted on its outer surfn.ee. As ihi- 
rotated the movable sectors passed alternately in ■■ 
of the positively and negatively charged fi^ctl 
Jly influence h negative and positive choree wimM il, 
bu a I terrrntdy induced in each of the movable sv«i--i- ■ 
and when sector 3 n which similar diarges wen :4‘". 
rated were conflicted together, the charges cuuM ; - 
dniwn off by collecting combs. 

In the 'Ainu year Holtz described .1 mar him-■ 1 ' 
type which is now generally Jitfwoeiated with hb iiiiii" 
Thin- Ijt-lmini-fi to the multiplying cI;lsh of mnchiiH 

m 


Rjd JilMW^ ^pSer.i -lu-.i by Lj„- mnehtnfr Upward 

, lijt ^panitcly ttwEluL. 

A diic of thin flat plat* -I.. ; i» mu...* Wi™i.j1 

•ipEiidi®* whif-h can Esc* hi T-Lplil ratiillftii by racm^s u[ 
fc Ijdt nod pulley*. Upp.-Atc ihU iIlk i-. another 

' jr Lh ,_ 41 rtf sUgtilly larger .hiLineter, imri al pl .h-irt dto 
l »^h) frum the brat In the tdgt of 

1^1^ disc am two notches A ami U r nml iwar tliL-ir tdgei, 

•li the bfith of the disc, :i re gmsted two paper field pliiUfS 
and U. One side uf each 
jf tilt field plated 1 ms UmLliml 
projections formed upon it, and 
sheso protruding through The 
notches En t he disc be ml Fm> 
ward till their poitils almost 
touch the surface of the not siting 
disc m front Tim held pUk-. 

also sometimes Iwiu round 
the edges of the notches and 
pasted on the front surface of tin- fixed plate. When 
UnSfcfetod with reference to the direction -.f rotation -i 
the movable disc, a notch always pieced® a paper field 
nlftto In from of the routing disc are placed lUfl 
M*t .vmKycWM consist of a scries.. I f-m*-'*’ 
attached to a radial bar as the teeth are attached to dw 
back of a comb. These collecting comb* .ml- !'■*«» 
Dppdflto the W* field plates m some d*t 

from the Uajthcd edge, and s "l , ' ,lrtl ' 1 "j 1 ".' j 

l„ the «U» of Ihc disc, leading to the ^ 


ViOt. 41.—I'tair at S-JFi 
I Mis. MkW. 
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rji/CAl txriMFSCE MACm.M 

opaatJcmof ti» s “<* chi "f U thc ^on. 

1 nf the 8«*“ machine, which ,. 

H is iiiu*fiW iSsair ^ r Sl * P^ 11 ^ tu ' 
^dpat poM °f 8*“** f4bm ’ 1 lh,: 

£ fim. form of the p^t typc pf :!,, , 
, ifll? rhe chief diffewnn- Between it „ 

St —m* - -l scd p!a t sh r;; hi 1 ■ 

„ this as we have seen, openings A Ha* 

cut m thi; i, : 


the plate; j. 
machine* the--,. 
ihgs were 1,..| L -. 
in the glass .; ■ 

its edge. 1: ls 
would be nu;._h = 
difficult ti> ni; 
the notches, n:.! ■ 
question able wl ■ ■ 
they improvt- :l. 
rion of the m.i. : *r. ■ 
The operai-- : 

the Holtz machine will be understood from lln- di;. i 
shown in Fig. As in previous diagrams to d 
Action of she machine more clearly the glass disc- v, 
be *Humcd to be cylinders The fixed gifts ^ >h 
represented by the cylinder A A, the glass di- v\ 
rotates in front uf It by the cylinder B B. On th- !■- 
of the fixed disc arc glnol two paper lie Id plates, - i 
they arc somclirnci called, urmiitiirttN, i.\ and T I 
crit 1 t-ral of each of tSo: field plfllcs, tongue mi l , ! 'd | ! 



4X— L^ram efHoh* Maefeanc. 


MOLTS MACMJ.VF.S |t| 

thf<Hl ^ h ^Uina rut hi Qlc fixed ^ 
l^ndtntf towards bll, _ lml tl.u miivaVilc dW li d 

i^.llcrting ciKnbM I 1 ., and i t an* fixert m rnml *.i i'i! i 
fC *jitInU disc* and opposite ita end* of the field plhtcs 
farthest removed from thet tcing^ D l * n ,i y. The 

fleeting comb* are connected by mcUl rfnhi to tHe 

cleetrodes or dte^lwging kiwi* !-', anti v. between 
w j,fch th* sparks pass when die machine U m action. 

To Start the machine a charge, say of negative ckt- 
tnd^', 4 corntmiBlicatcd to one of the field pteta- say 
C .and the disc B H is set in rotation in the direction 
^howit by the arrow, by ihc influence of this charge 
negative electricity h driwn through the collecting 
comb % to the electrode 1’^ and a charge of jKKiitiYc 
electricity is left on the surface of the revolving disc, 
by which it Sr carried round till it comes ophite the 
tongues D a on the other field plate C r By means of 
nnintp the greater p;irt of the positm; chatge is cmiw 
l, militated tv the field plate C. which now in its turn 
1 ,V influence rapds positive ck-clrkily through the col¬ 
lecting comb !■., to the electrode l ;l and leave a 
utaati «2 charge on the surface of the disc, This negative 
dmrae is carried round by live disc ami comumnumcd 
by means of the point \\ to llw field plate t’„iiKreas«Hi 
the charge ortginaHy imparted to U. I ht ; acitou wm 
.„, ,,ii till t , ami C. have acq.iired the m.tsni«nu 
They are capable of relaivting. This Incma-w take r»- 
accoffriiR to the law whfc-h tve have mivmly wiml b 
hold for all muUlplyioB hitteiwc machines, that t'. 

com pound interest law. 
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service- UfFiMES'CK MACii,x : 

he d 5 *mm Kfi? T= h 7‘V‘ ,u ':-- 
roLt|i hly the ilitfrihiltmii ofekctrio^, . 


IfoU'4 M4i'tttxtCK Hs 

^ lC ! ,. I hr in-^fiLtvc cVi-Lr^.- i..n 

in rite** * r Mtv* P lfttc extendh^ from ^Mjsiic U t 

o^1>OJUti-’ l”‘ 'W * l l l l tri "‘ iinnU^y U_ Uipcill ,i- ii 

negatively efenrfH tons \jkimi hi Uiic wllh s. , 

uppffiute the iinci D |t iLK ilk the sicUm! mdclihie tile plate* 

15 ;iiul A fire flinch clcm k r Uagcthef lUm in thr ilki/grain. 
Secondly. U * 5 piMilive chsirijt un till- --uirfhci- nf the 

B> rxlending iVum <i^Khfttt* H, to uj^iu4tt D ai 
mriy hi- ahullarly laokeil upnn as a positively chirred 
iniit: GondlKtatf placed in liny with C s apposite ihc 
^pcf end s»r C,- Lastly* the negative chur^ nil tSu: 
surface of the pUto belwixn U, and lv fc may be 
t^dkccl upcm =ls :i negatively charged ojnductuf pinned 
parallel with C v The first and -vL^md dectrili&ti ^r- 
faces hnVK the game effect an C (1 that ts to say, they 
Induce by influence positive eketiicity towards U. 
And negative electricity towards the other end. If < , 
W(i re symmetrical the neutral point would bo in the 
centre .if C T1 l»ut owing to the existence of the points 
itl D, it would, other things being equal, lx- nearer 1> S , 
The effect of the parallel charge from l>i to >n k to 


. frte when «t w * fl111 iictr ° n ' 1 lu ’ 1 

in '' 1 |,a< not yet been determined, I he ills i . 

dottolW the gl^ surface, n.di, „ ,. 

tensity of the el^trilK-atioii, or tin ‘■iL-Un.-n 

,, an y particular p*rt of the surincc. \\ lu-n il . 

Une is on one side of the glass suvhn;, it , 
positive electricity, and when it is on the min . 
electricity, the + or - signs marked under 
line shewing which oft Ik: two is indicated. \\ t 

cxplasmlUm w; ca * 1 s™ tliat thc c1iar ^ r l>n 11-1 

Of the revolving plate from the collect n ; . , 

round in the direction of rotation to tin. 
is positive. After passing D, this positive .!., 
slightly reduced by the amount necessary to mi;.; 
leakage from tins field plfte Q. At the collect! . 

I'„ the charge is changed from positive l.. n. 
under the influence of the charge on C,, i V : 
collecting comb £, round to the points If the ■ l.i- _ _ 

mi the plate Is negative. At U, a certain propnli. 1 , th c cum- of distribution on t, in a lateral 

. .™*™. . ib. anit so a * to move the neutral point «m«* 

U W- above diagram can only be **V=cn " 
approximately lire distribution (lU 

Holtz machine, as a snffide.it number of ^p muiU 
has net yet been made f. settle the 

To start the machine it is n«w«ry '» ^ 

clmrgi: to one of the field l' ul l|w 

$ 


the negative ctectridty is comimmicaU-d l.> th> 
plate C„ and the negative charge on the plate ft-i I* 
to the c^Hceling comb K, is somewhat less. ,\i I 
under the infiuhtitt of the charge on C lr the if. ' 
charge fa changed to a positive charge, arid ive an in- ■' 
the pKjitit wc (tom. 

It, detefififfMS the dfaUthuticm of clccirkiiy . . 

(if Id fkliih . wl + must aiiisitier (hi fc cHt'Ct < J f ni 

* hi i ;■ lip I hi I 'i'[lifnH]fhfjufl uf it fid (I pl'lh'. I 


t 
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fiUH’TMCAL ttfFfM&tfCF. .1 fACftfXf. 


in orwirf. tlten after a few turn, they mny i„ 

1 , <*psrtss will pm* l»f*" Uwn. If » I,..., 

b,, ^ eh of l1lr cttSCttod ^' .... 

LhiIlX rJ and rHsefwirgud rapidly between llu.- W.,. 

Is found, hy m .. increasing the distant |„. 

tin' fenflik that « a certain point the .sparks will ,. 
the direction of the current in tfc electrode circuit L - 
reversed,and the jars will be pumped out; then , 

eltictrodc <:li. i j| 

quickly cli^ij, . 
jars will be 
the opposite dm-’ 

Jf the electn-Hlr., 
not quickly ,:1. , 
after reversal ih, : . .. 
citcmcnl will ,| . 

A con&ktcmtk»si -■! ; 
diagram will sli. ..... ■ 

probable cause ■ ■■ :i 

phenomenon. Ef , . 
discharge takers 
between tile :n 
the sign df the electricity will not be reverse«I m j-, 
collect i ng emubs. Q>nscqlie n E1 y nega l ive e I ec t rici t y v. 111 
pass round from H, to D*. aud positive electricity h.n 
D } . The field plates will thus receive an oppi.-ii.- 
charge from ivfial they originally j.JoasOMed, and 
ad. ion f ri file FTi?fdliiie will lie r ever si a I or die out. 

To prevent thii reveriaJ Holte hs# Introduced adiw-k- 

catled the ittiifrafisittg wd* Fig 43 !# a diagram "i 



KfC,- j; J. — PtagUDi 

*irh Netumlidnp Mod. 


Hallz Mndimi 1 . 




HOLTZ .1 fACfirNRS 




n«i« «***?* Bu f 5 «mi^s rod m ti 
•11* **••''*« «*> '«*«••»> of » tran-wc* Pm iU 
** m „ l(1 . AU 4ht 

ether |»tts of the machine lug tn.itk«d w uij the 
letter* its in i -, K> 43 , and .m- ihc sum.., the field 

ntahs* c < wl!tal ’ ilr,: ^ tl ‘«led sr> that tin-it extreme 

ends lie tho crtlectiin* co,„|>.. „f lhc ^ utral1v 

j 11 rod. T* lc electrodes h , and 1’. an; su^ki^<| t Q be 
su far removed that sparks will not pass bclwoefi them. 

In consequence r>f this the si K n of the electricity on the 
surface of Hie rotating plate will not he reversed «n 
passing the ealiptmg combs K, E p The charge .,n the 
surface of the plate wilt t Inis remain the same till it 
readves the collecting combs H. H.uf the iwutntlistog 
rml, when :t complete reversal will take plan In c.hsc. 
ipicnce of there beiny practically no reactance in the n <1. 

Jn the ordinary working of the machine, when sparks 
ijre passing between I’, and I 1 '., the neutralising tud 
-\vill SlElVU no wotk t£> iky, except In CciflflpkU' Ihv rL’Vcr^.n.1 
„f ih t i ehni j gc which lia.-i :ilrc?ady Ixicii mini; ar k L - - vvi- 
fortly vffcctcd at F-, and K r Having now explained 
lhc opcntdnn of the Holt* machine, we shall priced i" 
descritK! the machine m usually coi^truc^ad. Tlw 
madiine i.s illustrated in hig, 44- ^ L*t thin gtasi 

lacquered on both aides, is mrnuUcd '.mi a vuleaiiih' tuK 
which turns oh a fixed steel axis. A vapid rotaiimi can 
lie imparted to the disc by a bdt md pulley 
nwnl. Behind the rouihm *li^ .=.;• is **«•* 

between two ebonite hoklt-rs. The tW^-cl tlisc Kts a Me 
in the centre for the passage of ***«* to "' 1lv ,,,UUm - 
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tift FfECrxlCA? WFI.U&MCE WACJi/Xf 



sJjsl-, and is |»erfin'iiEed in two places ill ri[i| llr .j, i 
:i hm^’Utn) diameter with m-al holes which 
narrower jawnrds the centre of the disc;, lS\ tlfU , 
of the fixed disc turned away from the rutmhm „ 
Held plate, consisting <T paper sectors with ' 


r I.:. 44 INI* M.n’him 1 . 


angle of fo* are glued. They nre in rnimccti^n i-.r" 
small paper strips glued upon the front side *«i 1 1 >■ 
s!- U* iJu-rn, and dose to tin* hnl<:\ wlml 
carry two I Jim mrit.il phi to hen I forward ime:i ■ 
wVolvic g plate ind ihafpened to otic at more pMui ,! 


MOLT# .1 fACHmRs 


|a an^ ] hr , . 

W, “ Ch *"* “ .. Oirtlur fu» D 

ilw rcvrilving plate, AW u lt as], „r the revolving 

di* » hy u,c of tu, imML ^ 

iioit,»»' il s,,t 111 Krl cbkjmlt: »tl, with which ii cm tdw, 
he moved n*ir« to or farther fmm u« woWi.® disc. 
Qn both aides it is held by eWuLv:. km-I... i, t ^ 
the rotating dine, -w^ite the WizimtsiHy phi,-,. 1 -irii.- , 

there aft two collecting cmnb^ which are aii^.lied r.', 
i-nelAJ rods parallel to the axis and fun^hal i,t OT u- tud 
tfith perwrated metal halls. These rral* -t=m,l ,>n tnm- 
f U |ly lacquered glass unh mounted on the b&jcbcnrd 


the machine, through the petforated balls .-litk two 
discharging rods, each fitted at erne end with an ebonite 
listtidle, and at the other with a discharging kneh. By 
sliding otiflf or both of tin: rods longitudinally in the 
perforated balls the length <«f Lite s^rk may Ik .nlpete-i 
Tlit d ischa rgiug km afas, w hi ch a re pre fembly * ■ f differtfit 
sizcsi, ah? removable, su that they can be interchanged if 
necessary. Since It has been found that leakage SKin 
the discharging rods. takes place cm^t readih tl- n 
exit from the ebonite handles, the latter .nre lv-ii.-^ed 


out in liE^iiispherieal farm, su that the hue of intersected 
of the bfitss and ebonite is almost completely incWd 

by the ebonite tu\*. All the settings - r unions an* of 
vulcanite, which is carefully varnished to fMMt <*» 
teriorrttiem by atmospheric influence. 

In front of the rotaiintl disc the ivaltraHsing tod l * 
mounted on tin- eml ..f tin- fixed *erf ’)'•« « 

ran be tnriH'd oil il' i cutoti [Mint Into fin 
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&MCTtOCAl t.VFl.UX.VCE .! 

At each end it Jiumbhed with „ , 

£ ««.* f L ' 2*"* y i 

dj^ *nd v- » atfartgtd that the comb* 

,1'vr the «fce ^ th* BiP^ scttorfi of Ttl ’ t 
fortbe t icaovn) I'rnrti the perorations [„ 
Under the collector of the dcrtrtxfc drt- u i t .. r , 
Leyden jar?, whose cental Wires pass f nif 
•he collectors, and «*<*« lM,u * c««*>gs ar . 
bv a Strip of tinfoil- In another afrangBrncut - 
nV have a glass tube passing down the omtn- 
whkh passes a metal rod t« make contact »*., 
bottom o'the jars and the conductors. 

__ !| 



u Ty tic CundenwT. 

A substitute for the Leyden jars has been devi 
and s> illustrated, Kig. 45 - 

A glass tube G, about i inch in diameter. ■ 
near its ends inside and out with tinfoil ring- 
/. A The outer tinfoil rings are surrounded h\ 
ring a H If .which are attached to the condiu’ >r- 
of the two ckctfttffc** The inner coatings aiv - « 

by 4 ‘iinail -trip of tinfoil. 

To understand the opcfation of the machine it 
m i v -ary to compare it with the diagram I-ig. 
cylinder A A (Kig. 43J corresponds to \lv 
disc ; L, f. , represent the paper sectors nr field {■ 


ffo 


mac mm.ts 


HQ 


Aw& lhl lM ' k ; ,f lhl 1„ the wiml 

Vcbii't-ns fecnbLik »imU V'ixt trips ire *«. 

glued up* 1 *" Ibe from *iik: -f the disc, tW in iW 
~,f the iw*»* in the gla-.-. aih! connuctnl 10 the fidtper 
actors at the Utiek; or the ends of the sectarm may be 
T^U through the halts and parted ulmi^ the kt# 

object of tlu'V- uisiilti -ktfi^re, in, \ r , prevent an 
pccnitiuladon of the opposite kind of dozirfchy cm *Hc 
km^r surface of the fixed disc, fnr lh» would uisutraliw 
the Inftuetice of the charge of the sectors on the tnnvubk 
diw + The points or tongues am atuched U* this inner 
3trip + The machine will work, however, without thoe 
j liner strips; it is only necesT-ary that the serrated ends 
,,(■ the (Sectors be bent through the holt* ^ to pnim 
towards the movable disc without touching it. 

The collecting combs, which consist of a row of 
rnfinted wires fixed in a backing of brass tube or rod, 
Tre represents) by E, K, in l“ig. 4 :,. The TKHtraMag 
represents! by VI t II. have similar «mb*» ■* E « h 
end, also with points turns! towards the surface of the 

revolving disc, 

1e will be observed that there ate no metallic earners 

n,i the surface of the rotating disc of the UtA* 

The surface of the glass plate performs the '^'^2 
as the (metallic carriers in the l ooplct.-mdsUnilarm-«. 



machine, if Hi at vest m , short ' 

j -—:—. s to r c^xcaci.l from an 


md requm 



(C) Jeff Behary 2019 





















ihp ErRCTK/cjr /ay-7, a Mr///, Vi ,, v 

For the /Fritf fitAm or Wloni Holt?, recoin,,„ 
nmterfrJ. such as paper, of n resistances midway j',’'" 
thai of a good new - conductor and a good lMii 
According to JVggL’iHlorfr; if a ffood non^oon,.!,! 
used, the diargi- communicated to the pphiis | 
(tow to I ho other end of ihe field plate iv li tm r 
i]Hired to exorcise its influence on the rcvolviui- 

Jt the ’ectors are good conductors, for cxainph- j, 
of meinJ, the charge originally common icatecj L ,- N ' : 


th 


escapes tOO reatlffv from their pints on to the rm r ' i 

- . it-- -- *“ 1 ; 


diV, thu*i reducing the action of the machine, |-, , 


ft* 


same reason blunt points on the paper coatiri: ■ 
better results than one or more very sharp nn cs . 
gtrndorfT recommends a single point as being hc\u-\ t j,' 
a greater number. 

Some exj^riments made by the author do not 
gether confirm PoggetidorfT^ statements. Jr 
that a Holtz machine will work very well with \nh[i \\ 
sector* if the collecting Combs are placed Opposite a p., M 
■ 4 thr >c.i tor farther removed from the serrated end tli 
rri the ease of the paper SWtom A pair of seriihi 
pajit;r and another pair of tinfoil were fixed siiccvn-hu 
with shellac varnish on the back of the fixed plate ,,i , 
If-jft/: machine. The length of each sector _s 11 1 j l - r i r ] ■ - , | 

fc of about 6o\ and one end was notched si> as m 
form tisetit in the usual way* When the set:tors un- 

fr-K'-rl ori (lie di:4 F I hr: serrated or pointed ends priiji i El d 
through M j * gQtf alDIOft I" touch the revolvihv; 

(date. With paper «ctoj* it was ..d that the mile, i 

nig romljH could be brought, million! reducing M" 


iiOL i/ toteiUN&$ 


1 = 1 


nrfon ** thc r ^il* a raiir - . 

iii- «** ° r “ r **. 
tinfoil «*» *«l *.«,«*, ,, lL i, 

wlf" CO ’> W,mK “T 1 ’" »«<= 1 ila«ri -4 , u |£ e SS 
tjadf ff °" 1 t1,e herralcd «’»d» of n„- ,. r . t< ^ f , 

sector* suhiendmK mi a««l,- ;is fltmb , Lk K) Wvr , , 
t« niwwcr, white it round that n U: tJaMtUi tea „ u 
Kfork wiui f»pci sc<-‘i"r; of silmtu muj-half iHiu. knjifh 
•Hw fixed Bl^ disc, beskU* acting m n for 

the field l> latCrt < Scrvcsi to Invent the clusipaiiou of the 
charge on the surface of the revolving disc while H ii 
being iarttal *™» front one pok of the machine to 
the other, i’or Ities, has found that if the paper sectors 
are mounteci on two separate strip* of a U* s the machine 
will work, but its action very soon fails off. When a 
fixed glass disc covering the whole surface of the revolv¬ 
ing disc, sis in the machine described, is used,each part 
of \t$ surface acquires an uppo-.Ue charge of ckctrkHy 
to that on ihu surface of the revolving disc, and binds it 
ill the same way as Lise charge ms the outer m kiting ■: • 
Leyden jar is said to bintl that on the inner o siting. 
Instead fc pf oiicniiigs ui ennsidembh' width, a* miaUy 
ployed hi the Molt? machine Ih^g^udoriV tdtsl 
rrnv cliametrical slU^ tlirough tvhivh the ^hwd f .U 
rrc^icied inwards ihc mtaling di<c 
niachiiie wus found in wnvk, but iniion \\d- 
It has been sug^vstetl that this i- due to she 
the nil rolls acid i*t ivnur hnuieil by the dis^ 
ini rviLilily renvowb and conducts away the 


emi 
uarn 

of the paper sectors pc 
The 
weaker, 
fact that 
charge is no 
dn sriiiiv, 
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,,, ELECTRICAL INFLUENCE AteCff/x,. 

Recently, however, machines have been . 
without any openings ?" <**«* disc - T.. „ 

difficult and dangerous operation of cutting ,,,. 
the disc. PouchfcoflT glued the sectors on the L.„ |., 

4 j X and the points in front, and connects u,. . 
strip of paper passing round the edge. TK- &«,, 
a machine constructed in this way gave quite 
results as a machine constructed in the ordinarv , 

The Holtz machine is very sensitive to atm , . 
moisture. In damp weather it is generally n,.i T , 
to start it. To get over this difficulty it is neo 
place the machine in a current of hot air from n 
stove, or to completely inctose it in a glass ca.se, L. 
a double bottom of sheet iron healed from beneath. | 
dry the air inside the case anhydrous phosphor, 
or concentrated sulphuric add may be placed hi 
vessels inside the case. To remove the ozojm- 
nitrous acid, which conduct away the electricity, a 
containing linseed oil should he placed inside the l<l- 
It Is necessary to see that the glass plates and , :i 
gjart, of the machine are free from dust, since due 
found to rli.spcr.se the electricity. The layers nf slv ' 
varnish on the discs arc in time deteriorated by 1 | 

action of the sjjark-, from the combs, ami bay ■■ 
q gently to be renewed at intervals. 

To excite the Holtz machine, wtr have seen that ii ■ 
necessary to communicate to it a charge from an ex<>ni f 
source of electricity , it is not self-exciting. Tin* itn-i’i 
whifh is usually adopted is to communicate the lartii 
charge to one of the field plates; but other in* ih ,,,f 




HOLTZ itACUtHES 


|i*W htssi iulopm.l. Ore meth,*! i tr» etewdiy 
from Uyd''» F rs ta from u K combs <«, ^ 

iUtfc* of tile rmnliug disc; mbr U tllB 

field P 1 ™* 8 * dwteby .minting fo ii wll , a , 

the influence of tin- npp. in- eketri- Hb ,,n the top w 
(jottenn halves of the movable 4i-, Fig. 43), K . 

pinining frnm tlw prevums operation ,,f die ntaddne. 

The latter method, ii will \ K seen, is only applicable 
within it limited period >4 time from the stopping of the 
machine. 

The pr method the tnudhinc b 

0 f gt&xt interest, and throve t unsidembk light m ihc 
theory of the llolu madluk'. The discharging knobs 
0 f the tnsichiiu: arc first si:p;irali:d beyond taking ilb- 
tance; th^ insult: coaling?. -s' iwn n^wr^tdy chared 
Ixytfcn jars (the cutter coatings of which art- connected;, 
gje connected one to each electrode < if the machine. The 
machine is then turned. 

In the first place, we shall suppose lhat then b no 
neutralising rod on the machine, Referring back t-■ 
Fig, 4 Z } let m assume that the positively charged jar 
b connected to the electrode E 4 F f} and the natively 
charged jar to the electrode lu K*. Yto m the comb 
E, positive electricity will be poured on the fiuriuc « 
the rotating disc, and carried round to the jjomts V- 
where it imparts a positive charge U. the field plaU- 
G. In the same way negative electricity *r 

, lur K --,l f™»> U« oll.cr jar. *,«,«!, thr M *J-. ' 

the suttee of the eteteS *'« »">' ^nc.f" 
wtrrc ii impart. > ntsaltvc » "*'* u ***'” 
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114 zLSCTKiCAI. WFWEtfCE AtACM Xl<:< 
jIk- ndd pfnn» being ,hl,s electrified, lh,? ( 

^ win I* th « * L " - ■ 

tivc derttfetiy will be s*rtP*l t!J the ekcir.>d«- i 
rtegstive electricity to tl* Olectiiode F,. Retm..,,,!,; , 
d^way m which they were connected up, we car. ... 
the j.ii^ will be pumped out and charged m t! u ■ ,| (| ... 
direction: care, however, must be taken to bri Uff . 


Eipmron ■ —~^r 

dcctrodes within striking distance at the pro t >Li 

|n the second place, m shall assume that (lu- 
is fitted with a neutralising rod. Referring bad: 1 
Fi e . 43l we may suppose that the negatively f | 

Leyden jar is connected to the electrode 1C, ]■ 
the |io*itiveJy charged jar to the electrode Iv, !■... | 

tive electricity is notv discharged on the surface .4 
rotating disc from the comb J:!., is carried round I,, n 
rotating disc to the comb If. of the neutralising 
flow* to the other end of llse neutralising rod, wln-r- 
is discharged again by the comb J 1 , on to the smt.i. , 
>4 the rotating disc, and carried round to tin• 

IX, through which a positive charge is imparted t .» * •„ 
field plate f In a similar way, the other jar will imp.,.: 

11 negative charge to the (ieJd plate C|. When ihc ||,-|, 
(date, have received a sufficient charge, positive . 
iridly will be supplied to the electrode H,, I li.Mvl.fil. 
the positively charged Leyden jar in connected, 1 
negative electricity to the elect rude K| K, In whirl, tli- 
• •• '■}' * I larger I I eydf-u iar is cmitirTcInJ. 

hrum tie . liwnreficftl consifleralioiis we diniilri 1 |" ■ 

• ! when there Is no mytnljiing rod*that with [n ,|, |i | 1 

prc jutime, the le-y.Jrn jars will Is- completely ... 




/ftir.TS. nr Ac WMr 


and charged in the r, t,. 
neutralising rod. that 


114 


tHnSc 


-!‘ti«in * who in theft 

to,*' r |C,,L, ‘. 4 '•"‘•dl ■ quantity will first be 

pumped oil! of the jars, then this tiurent in ih t machine 
Will «V«rsed, ami the jars lIiwrM b, ^ 

as they were onginally, M high a ,*tantiid » the 
madilne is capable -4 producing. l-ixperiiumt shows 
that ihw ^ KEKtl y wkit isikti place. 

Another ^riajigcmeni uf ih- ncutrotijiing rnd intro 

iluccti by Kiisa sis i8?o. 

-fliti tv."o field plates .r 

an4AC F *&4 fi ) w,=fC =C lut:rt 

the fixed disc In the 
usual wa>% while ll third 
^ was fixed at an 
angular distance of <jq , 

(ram the other t\\-n f smtl 
connected by a erm* 
ducuir with rr. Opposite 
each of these sectors,ami 
hi front of the rotating 
disc* three collecting 

combs are situated. Those which are ■ 

are connected together, and to the earth- If the sector 
a is positively charged, and the sector b negatnriy 
charged, when tin? discharging knobs flIV ^virawi 
beyond the striking distance, positive cWcinoty wt 
carried («wt the collecting comb . 1 , wuh.-ut Uvv; re¬ 
versed. but will be brken lip by the o-nnh r ^ 

cfal..."arlh I,- 11 caches the rug 

plalc*. The reversal of the charge* in held phtoa w 



I'HI, 4$, Kic^i 
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rlr i ■ Wt 'A / IMFLifEiYCE 

jiMnaiy nL .„, liii( 

Mlln]| 


thiH 1-1 v 1M , * lL ’ Ca ^'' 

n d already dc*L-ribcd. 

AW/jt in iW* K.,,■ ■ 

t | urr( [ forin mI' H-nJu's machine. In which 11 „ 


M we- I 

,,f iJn ilKluwge Wii* prevented by other mcar* u,,.. 
noutraJwiig rmJ. Thin iMchine is a eombhv.ti,, ri 
,,y FrfctiVinal mnclimn with the Influence mndiii^ 



■ 


■’i*.. 47. -Kimrif* Machfllc, 


relating disc \* mounted <m a horizontal axk ii il 
Malta machim, but there Is no fixed disc. Hdiiml ih- 
usd opposite,om of tlit; collecting combs I fKitf.47 , 
M fixed on a suitable support ;l cushion rubbed unit 
amalgam p an el furjiiiliecJ with a silk flap, -is in i. 

ordinary frir.l F- .11. i\ mjH.hiur. 'Jin InrlimjiU lb. .11 i 

against the hack of the dhlC j m■ ^ hn ■ pushier deijlrii'iiy 



HOLT* \wciitNii 

fc# enrded roiiinl l 3 j i thL- iu llu 
^ u iiwr enllertirtg «nmb H. 

n>- ll * M*?** ,j1 lll ;‘ r„, Uk- batik »r 

ihi , diwf , positive dcdt.city flows im., lk . , Wr , Hk . v 
,ml ip> "\ * l1 '" <“* « left With a nreaiiv; 

chaq^ B y ti* F « rth « of the tllic uas .. 

v Uiin!C is bronchi opposite 11a. 04l fcr l]h . ct , iu . 

„iifl imparted tu the riccLni'fe N, By tla c,mliinutk.u 
of these operiiions, positive ami ticgsitivr i.t w ^ ^ 
accumulate in the M&trodeg l 1 in u\ K re^peclUt*ty h and 
^pnfks will pa** between thvui. The influence of the 
negative charge on the cushion also assihls in ehuptis; 

L | u , electrode N with negative ciectridty. 

IL i s necessary that the rubbing cushion houkl U 
supported on an insulating »niH*rt; when it u earth 
connected it is found that the actum -a 1 the machine 
c milderttbly reduced. r fhe cxplauahmi »f thi.* L iha| 
when the .cushion is earth-connected, it> negative dnirgr 
escni^s, and the positive chargL mi lilt back -\ m th* gl.*-- 

(!bctr> siggfeiit extent neutralises the negathe dimge ,.i-. 
Ihc frrnit. and thus reduces the amount of ncgativi 
electricity imparted to the dectfode N, 

A machine of this sort with a disc 20 inches in dia* 
meter will give a crmtiminus sueatn of iqpuk# 1 10 1 
inches in length, and with twrs Leyden }ar> >p-uk- 
' inches in length. One givat ->lv;uit.Lwc ■ - L Kuiult 


Ifs-n sensiliw in HH'isUuv than the 


5i 

inncliine is that il i 
11 nit 1 machine. 

A gran; many modtficatimw have bceii fotreduccv m 
the eon#tiiiCtioit t'1 the Unit? machine h> diiLerviit 
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ELF € mt€A /. IS FI i r 7 T J/.-J C/fLVjr, 

h| l ■ 

'■ 


ir$ 


Vcfiturs. WV -sluiU I L'S^ribt- :l few rif Xhvz in* -i ; 
i^r ihesv rxmcidniis, 

/i jjrf; MiTffiwA —TlUri Itt&cLlint: IS ill V, 



r ftfc Leyjer'a 

construction, and is easily taken tp pieces and i"'i 

It '.dii be •«»fram tin.' itblttration (Hr. i* 1,1 '' 
te rlim R. rotated in die usual wai 


a;; 

ih 


in, 


, ft irjtkViihh' 


rU 



i'lQL'I / IMi IffXFS 

Pi:P w,k Y !i ]' ■ lm 'W.bnl Instead a 

Iff^ V ' ** ^-1 hMM d*X 

Sppoflw di ** Th« field ptote 

J^cd «* lhc hjl(rk 11,1 Fl *^ P'Wi and arc 

L P HgKt*angled trian K l. with iw. 1 . lWll iud ccrner . 
T^yafe tnadc «f silvered taper, the silver rfOe of win,h 
is p^ced next the and cuiuimt:4 by ^p,-, * 1 ^ 

Xo tota pal* 3 " combs n nnd A fixer] on tlu t-dge Q r t]n.- 
rtc! ^|feular fixed platband beat towards the rotating 
wilhnut however towelling it. 

^ Oti the ptUar 5 Eire fixed two hras* colketing eumba 
■ -uid d, Vfhkh Ik almost in iln_- statue vertical plane as 
ifie vertical edges of iht field plates. The twti 
, lTl . connected by a metallic win.- pacing through due 
ilar S p stud niom tiled so thn,t they can be slightly 
jj -jjiaced parallel to the axis of the machine. The am- 
diictors are connected to two collecting combs * and /,. 
which in this machine have a * v **ial construction;. They 
V of seiani-circuiar brass plaits, protected b® a 

1>ead ofi lhc curved side p arid brought to a very sharp 
o„ the straight sWc.w-Mdi stands opposite the disc. 

To-start the machine, a piece of vulcanite, excited by 
rrictior, is hold near the rotating disc, af ft p ' ' ' ' " hc 

the papeC collecting combo, while the disc w turoey 10 
the direction shown 1* farrow. l.t T -ers maclwie. 
whldi was constructed in ■ *».«• very ctfccUvc; 
of 6 incites in length can K easily got from a medium- 

sized machine, .. m ^ 

the action of this machine will tot 
When the disc « »urt*d in lht * 


tie principle ('I 
readily uiutersUnui. 



(C) Jeff Behary 2019 


74 






















££RCTRtC&f* Cl-. At, \Cftf.\ /. 

direction shown by thi arrow in the ill, 

, Tlhli rf ,f, -i.nl r Wilt show positive; cki-i,.,,. 
^livc^lmlly will flow out oft Ik- '--ml. , 

, n »y l« readily **n by workmg th. . .| tl| 

dnrk room, The eW? tl "-' ™ rfsl “ 1)1 ‘1" - 

I10! iit»vc on one aide of the neutralising , 
negative on the other side. It is OVkk.,; , 
polarity of the machine will be reversed il n„- 
ebonfte Ul- held opposite Ik 

Hollas Influence Mach inch of all sizes have In-, 

One of the hirgest machines of this kind v. ; „ 

short time ago by J.aad H. %g* ° r .^« V . , 

had two rotating discs, each 45 Incites in dian-i i, 
was fitted with separate starling machine. I lu . 
of spark obtained from this machine was n n-,,i 
2fJ inches 

Tht Hled-rod* Machine .—A machine of the U..I;, ■ 

ifi whieh the discs were madc of vsjlca nite, was.. . • 

in 1 3;; by Bteekrode. In experimenting w I 
machine, he disctt#red several peculiarities <•( »ir-ii 
tercst. Paper mtetors were pasted OH the hack ■■( * 
fixed disc, with points projecting through openir 
tlu; disc. M iu ill 1 ordinary Holt* machine. Gill, 
cr,mbs and a neutralising rod were also mount-,l m 
usual way. The raachitjc may be started in any 1 
'.jifmary wny\ or simply by the friction nf tin■ L.,i" 
one of the vulcanite discs, Contrary to the usual I"-"' 

life di-tU'd* ■ tsf the machine must not be ..’ 1 ;"' 

v, I,, f, the fiwefclift i • ntstftotl. But the. . I’ 1 '" 

fKfifit i -,r«r in courted ion will, the neiitralising 11 " * ■ 


ffOi.re. JMr///,vg s 

been ftiuwl that a machine such ;is this. h avini , n} 
r-niK dis«. will net work « all without UwoaSSt 

rod; the rtrftt raaclunr. with K i,. 4 ^ *g 

will work With or Wllhum the m;Utr.,|, ,,,, nA u "■ 

,„ e Blcekrodo machrn, , i„ full the neutralfei.n. 

rod be mmoix fl, the machine will oeMe to aa.and all 
ekctricUy will apprux-ntly disappear frutn it Thi- 
machine, however, is not really dtschfi^l i for what 
the 'neutralising rtKl is Again brought into imsitk.ii, the 
machine will commence to act as before. It will start 
even ■ f the ncutralishifr rod is held hi the- \ m A m a, dir 
taiace 6f » to ll indies from the routing pbfc. \n it 
prope r potion opposite the field plait-i, Ei machine 
should accidentally lose its charge, Et may l* start. L by 
giving a to-and'frti inotion to the neutrAlising rod, From 
a mflchinc of this kind, having a fixed disc of 24 inches 
in diameter, and a rotating disc 23 inches in diamctis 
sparks cif 9 to jo inches in length may he obtained. 

Duplex otfcchmcs. with two fixed and two rotating 
plates* Save been made with vulcanite discs, by Blcek- 
fotttz. One of the p! ntuR r *f t In* 111 adiirte may in; rafukraS 
quiescent by removing the neutralising rods 

A new kind of neutralising rod was clevis i d hy bk-ek- 
fode, having gas Haines instead of combs for colUrling 
tlur - lu I deity from the Hiirlhcc of the rotating dFo k i-n- 
burnersamsistiiig of pieces id heni glas* tnt^- v. 
lixed 00 the end nC a h.uisuT.^- r-nl ^xnpyiug 

the tiame ptiakioti m the ordinaiy newtra 1 m 

front I>r ill, routingilirtc. Giwis supplUslro the burners 
by (luxlbk- Inbet. wiU th» flam, ' l"' 1 "’'wlncimu 
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KLKCTkiCAi tf/Fl- tfENCB StAviftxi 

cMWWJnf^*" *V •'■ mctmc r>r ■ l 

in tin- ftp* 1 *f c b I . 

,*«• were lively efoclrified, <he fln.n,- 

11 (;ca if W field J'W'-' « *h* "P|.„ 

positive field *■* -2^ * U, lIhv | 

Lin-li- * «H‘ful im Ihod of visibly shawm*; !l,r.,| iLi 

of lhL . dcctric oipat >" ««rt»»lfeittK «•• , 

evident that the imcM* will not work if n , 
renlove d. ff Uw vulcanite »««» dstcnorai. 
action of light or ohmic, it may !*■ restored h) 
i, ith a solution of carbonate of magnesia, 

\f<ithints with Multiple Field P for™, in ,„; 

hitherto described, there b«e usually been tv 
Jn one of Holt** earliest nichin'.*, Wl 
^ that be suggested the use of non.' than otn 
field plates, tv hen it was desired to gel larger ■ |i: , 
of electricity from o machine. 

PMgcndorff also devised a machine iI’ig. .\<j n • i 
then; were four field plates, four openings in tl, f,- 
due, and four collecting combi standing n 

field plates in front ».f the rotating disc. In 
machine,going round the disc the field plates hrur .ill, r 
n a t,-ly positive and negative charges, and con- • . 

a pair of field plates lying at oppt *ite ends of n .. 

have similar charges of electricity; hence the o-IV - 

combs which stand opposite these field plates draw 

dmilar charges from the rotating disc. One •' 
diametrically opposite collecting combs an- coniKvhd !■. 

if the discharging rods, while the other pnii " 
,:r,nrn<.t-r| i<, die other discharging rod of the machin,' 



fiat,/ 1 # AtAcmtfjfr 


i si 


The qiiwitity ,4 *:n, IlteU ^ 

with *'*" fi ; " 1 ’’ 1 1 ***** driiii thin |,r,,diu> ( .L l,,, it 

machine with faM pUu», faul ifo h , h; li, s ,' lV 


HI 

, ,beiii^ 1 


1 is tc • -. 


[loti* constructed ,1 machine with iwumy _ 

having discs abi. Ill 2l feel hi dlMni-'cr. u pmducud 
jtboet ten lime* as much electricity ,n a mieWnr. with 


X. 


L-’lii, ^LJ,— 3 ViggenduflTa MiridrHL 

two field plates, but it was {bund to be very li"hh to 
rervrsal "1 the direction of the discharge. 

D#pUx Holts Machines. — The first duplex IU-U; 
machine was constructed in 186 y by Kai-wr. l« •• l ”' i1 ' u ‘‘ l 
of two rotating discs of glass, butweai which was •me 
fix id disc of glass, The two movable discs totntied n> 
the mi - diiviW 'Hie fixed 'lire had two npoWJ* 
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H[ |tf tlw illST. 



ElfiCTKtCAi. /tfF/M/£jYCft J/AC///A r 

or viimlow* dirnugh which projected the p E ^ ll(i 
«Mh* p«*r which were imt^i , 


. . ,, 
trench futatrn^ disc theiv A| 

, ..Ih ‘L-[irifr csrMnbH. I lie two negative and the p,,. 

|. : -11 ; ■ nii-Kil In ally j.lulled together. Kai., 

Jp>-; i galvanometer the- quantity elcctric-ip . f 

hum :i shagfe disc pf the dupfex machine:,, amj f ri , ' 


nvo cnrnbfoedi and fount! that tFse quantity j 

in the latter case wo* 2.12 times m great ;i N p. 

Poffgcrtdnrff, in 1870, devised a duplex uin, | (| 
whkh the movable ilfes were fixed on the K[ll1l . 
about 4 inches apart Outside the nmviiU 
*to od She: fixed discs, Lhe pa^er sectors of w -]iir| 
pretty broad, ami subtend a considerable angle 1 
collecting combs ivtre fixed on the ends of hum, . 
brass rods lying butwwn the rotating discs priralh; ; . 
their axis and supported on glass pillars. The r |is,-| 
mg rods were mounted m the ends nf vertical bra™ ^4. 
ndpiL; from the centre of the horizontal rods .. 
collecting combs. 

There arc no neutralising rods on Kaisers mn-ln 
but in ToggcndorflTs machine there is une fitted in n ■ 
nf each movable disc at an angle to the hrm^m 
about 45^ 

At a fati.:r date RuhmkorlT very much siinpSiN* il .1 
itnpfOVud the Crjmtmctkni of the duplex machine- II* 
mad tine is illusiraird in Fig, 50, The two lived d* ■ • 
this case are between the movable discs. The jK-mi ■* 
the collect frig combs are fixed on the inner Miles or mi- 


fff f/.f. 


ns 


ft**** four di,<, 

... z 

* tbr " * JV ;r ..,1. L^dUiB m IK- 

,,,lK 0,1 11h ' -f Hh ,. nib 


ir 




V UJ* 5a — Ruhnit;uiii ■ JtapifJt Machuie- 

balls I* and M are fixwl. :unti ihrmigli w i ihf’* N, 

.. of ihc L.[i^lwr;.:tii^ rx*l> can be mnvcil buck wan*’ ■ r 

forwards by means <>f an ebonite handle. 1 -cyJf* j»«' K 
imA H haw Iheir.imw coaimip connected to Uv 
trades, .111.1 their outer comings i» “«H 
nu nil.. fwi. vertical .mis W.PF 
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Ri^ctXitw, mrj.r&ftcR ,, f 

V 1 \\ amJ ci hi nested ww (■> each elcctj'i ■■ |, 

|if«>Td for the current ihi-n.■ | 

tubes or other ex Comal bodies. To start Hi. 
the dSectiwcte? are placed in contact, and ihi- 
ruined ill the proper direction, while an. cxcik-H 
VufciiltlE! I:- piaced between Lin■ fixed u 

with one of the field phruu The duplex mm |,,, 
duce* abotlt da LibCc the ijLIiiiltity of electricity , 
from a single machine with the same si^. rj .f !’ : 

J liis ^ true, however, only when the striking ,[\ . : ‘ 
short. The duplex iriadtitic fa capable of giving \. 
-[*ark- than a .single disc machine with disc* of Hu- 
Ji.ir txample, a *|wrfc of y inches was obi..,, 
from a dngie-disc machine, while a spark of j h 
was obi a Tried from a duplex machine with discs of n, r 
name diameter. With discs 36 inches in diameter ; 
uf iz inches an length have been obtained. 

ft has been found that a duplex machine will r .-\ T - 
its charge when at .rest much longer than a ..j,,, 
machine. 

Thc-a: machines are also fess liable to reverse or . , 
working when the electrodes are -separated tn h ...i 
jiideraUr tli^lanct The reversal will not take pl.u > ; 
all if the electrodes are connected with" Leyden jnrs, mu! 
both dine* are fitted with neutralising roils* M i>m- ---i 
the neutralising rods 1, removed, the cumrnt in tin >Ii 
from which it ha.4 been removed will a^o'sr, nml ihrn-U 
r -iu J * Mm - other half of IFk machine to reverse. 

To itftrt .l duplex emirlhn- .hall assunie tli.r .1 

K* ' ■ « 11 • 1 r;.. .ih'd to* tHIC rd lla 1 h'ISI |w| N ' r 


//£/, ? 1 / 1/,-fi 

IJT 

^WrtS. f» ,l * n r ,,D -' wf tUh will »„.* tw[> 

indited collecting comb u, deposit ,, 

HvtfidL-CirieHy on the onW-r urfat,- ,4 tlv, m.^vt^sL 
lS ,d it cfc^ot i*^ iht ™«ter 

irf the fedhisit disc. I be < 1 large cm thi- surface tjf thin 
julU'F disc induce a charge ..f pufftwc dKtricity on the 
fnrdvsft end of the Other sector which ihs adjacent and 
n.-iftillL’l to the seel'IT which rmjiv^J the origin*! posLlivt 

^fge Thu* the charge* on Hu- | -aru uf Hk-x- aiijaccm 
fetors which lie opposite the end of tW ncuinilwbig 

^ arc both positive:. Kind consequently negative d«- 

uicity vdtf be Induced oil the -nrhicc -if both disc* lithe 
L , ni j s of the ncilttalsing rod, iLtid carried muild lu charge 
tin: other paif of adjacent sector* with Eiegativc ctae- 
tndiy* From the above explanation it is easy to *l-c 
th^t the current ui both discs will be in the *ftnw dm-c- 
iLLsn. if there is a neutralising rod oil each di-i:. 

jy MiU'fcifr— Tlir> machim; which h at the 

time in very coiisidcrabie llsc in this cimmn 
was constnrctecl in 1S8O by V«s, an instrument maker 
in Ikrlin. It may be docribed in general term-i *= .1 
eadj&tim of *e l?tolU ami Toqfcr A' 

■ilutwn i» 51, il- consists of .1 fistJ and a (^4atirtg di^c 
as in UwToepicr mweluoc (Fig. y .>’f the H^u macHiM 
i Fig. 44). It dilfcts fmm llic 1 'ocplcr mwchloc u> t»a«"E 
ilK fiwd disc in ow pieft. ami *)*» ^ " 

gileniliilnog hinsh l'*>r each in 1 

rnlnling ilisL opgmHUv lit' 1 fn l l! l 1 '' 11 ' l " 1,1 l , 1 '.’ " 

ZLdTMJof be*.* in- 

(n the Toqikt nmcUmc, U « <'n'hl« the ‘‘«I^ 
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■El&cr$t&it AV/- / / -A.Vf.v-- r/,j, v//li 


ij* 

■HitdiaiHf in having mi tite from wfai.v M i 
din t- earners ctiimKtiMg of dn-n^c |m^. . 

which aru fo^l f*eitt^fii>erftal hm.. |. JMil 

fiiil-.hr-. tO tOU^ lit I fre |'III' ( i nrt 

,.“ - mMing thwe iif the FJ'iky madihur; | l|jf ’ { 

the paper .sector* arul dm Uic k -.urfaci n| , 


linn, i 

fur 


Fhl. 5i. Vo&i M.n:Jiirii-. 

dkc OH which th<* paper sectors. rm- ghted Lh. n 
two tinfoil eIFnch connectsr by a strip of tinfoil, 
-i?MJ3il the name distance apart is* the carriei |! 

I '-i.-h ? ectors |it--’* i ill the Urn ready rsr.'ipr u\ lln 
Fmdy TYmij die field pjateft* while the tinfoil dfo ■ -i- 
-.uil lu fo. ihiaEi- I In vil eNdlcmeiil of lln- mi.u 


|jiH 


I llliLI *||hlli 

■ IT> H Kit’d Lei >4^1 


i S 1 Jf. p , V/y .V;- 

hc neutmlbiiig cpd k > iiiu-ti .1 
4 t the end » ilMStll nicLiuli. t jrn--l|, 

V ttH \ u U r u, ‘ tU '!. I " 1 ' ‘ k,1 ‘ 1 ' 1 1 lln- ci-"ri,!f . 
^.iiM.widcr tfcrnu I-w .-i.u «, ■!„ M ,i, 

lir^ iuIk-- (,i. .... . mi 

Itte fieW Wlie Wib ,,, , 4lli .. 

rm i which touch the knobs 4m tin- cwrli-r^. ; L -. lu 

^ cOlkCtiiii;. . and ulretiu,^ an, a, in - 

j loll/ machine; they stand in front or the m titin t ’ 4 ^ 
between tin- brushes of tin: ruiiLL-imhin^ r*l -lii«! tfo 
Sauries Ilf the neutralising md, which bitter hm^ 
j.tund opposite the ends, rj iln- papa sector-!. Ti* ehe-iin 
sparks. Leyden jars h l rt mturt connected to the 

L-k'Ctrmk-’i. 

ffhjjjl machine is ^If-excrLiHg.and L* not -* ^n.i ^ibk 
i 0 damp weather as the 1 lulu machine, A then- an- 
m wfeidowsAo cut in the fixed yl.i- tShu, ii Ls easier lo 
snake th nil the Holts; machine, U is, howerar t liable t- 
reversal when ctuiltghlg S .eyrien jar- with the di>«zh^ir^in.. 
rods sep&ndeci beyond the ^rikiin* distance, 

Duplex mid multiple Vn- -. ei 1.■ bin* ■■ li.r. • 'o « ■■ 
structet! and give very ^nu«l ^ -llIi-. 

Uflti- Mtuiihu t xdlhmu fixtd bifid Platts.—1\ 

madiines cure designed mi an entirely dtffa'cm ptfei 

from the Holt* machines we have already de^enbed, 1*4 
Slave been called machines of the u seeonil kind, ^ 
ttmehirwea "with MpjwisSuly trialing plat( 

The earliest fonns of Liu-,- nuwhmes were 

t A discovery which he made v 

Am,* t^r, wi* ^ Vi V 1 


by lluStjs in ISW?. 
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XUiCTXH , 1 / f.VMVKttcR SfActn , 
L'^nnectian with tin.- discharge ^ h f c!ocl r jjl <: 

fri^ra uf pointyapp^afN to led up til ' u 111 !| 
machines with oppositely rotating pknes 1 '' 

'Hie dbctrvcrj 1 mndc by J inlf^. w |ih rH , jvi . 
discharge of electrified surfaces by a setic H | ' ' 

very important one, ami must not be f, ir !^ lll! 

<.'.v | iLiiciiri^. the action of influence maebinca uf^ l M <V11 
He funnel that when lie discharged a highly 
surface, $ny of (glass, by passing over its suv[- n ' 
poiralecl metallic comb tionucetcd to i&rth u ' 
only was the original diargc completely return, ,V > 
charge of opposite sign, ifiough of less density Vl 
un the surface of the glass- A second p EL s^ t " 
comb would, a> a rafc f cuinpictc-Ey discharge tlie ,. s; . 
The curious effect of this action is that a h, 
electrified surface gives off to a row of points a 
quantity of electricity than is actually on tin- ,^ m 
The explanation fa, that the undischarged pari m 
electrified sorfiiec near the moving points create . „ L \] 

' J high potentrnl round the points which art: lL s 
potential, and a charge of the opposite kind of eh\ L n , ji. 
b thus deported on the surface of the plate over v.ln.l, 
the point* have paused The process by u In I | 
phiv h charged ait the opposite sense, is h-s.i i 
ana logon 1 * to touching or earthing a conduct m c. 
neighii€Jitrhfiocl n\ an electric charge ; in whMi ■, ( 

• U known, the conductor acquires a charge ■■! fip 
opposite -ilgn lo the iuftiiendng charge. 

When the electrified sheet of glare- liu . 11»■ ‘. 
.lop* ran ftf surface* Ihc charge of Opposite sign M' 






1 ■* i 

l1u ' <lnl1 ''' 1 P»IWlicaHy III!, r'.rri 

tin; mctnWii! stni'i arc vciy ii.mnv. Tn« rxptanoiii.n 
of tld* i' r ■ vi'knt. When iV.r CO mb i v;l ,,j„ R 1}11 ^ a 

rtrip l< to '"" 1i,r fr( ™ ll * hiir ■ . 

jlH 'ioRNeiacr, »nrt thil-, luu. fHr . lt |, j. 

- the mctallk .i t!| 


^ 11( | L i..l_^I in the metallk snip. 

1 The machines which dcvbed V,v lido to utlliat 
discovery the h^ F per-ducliAr^ing - iTccl i-f 

a a 



p w 

ffcif, ji. ifagiam ><1 IhiLu «nti "i*e ,llihh 

tUSniinp i'SnLrs, 

ft „ |1car lu have Iwmi ilw first- frAuenco mwWtw> with 
t-mmsUcly tenting plaits. The '* 

tMr development may he explained hy the u -V «* 

diaitfftws A oml 1i(lng ^ *»* W b nta ^| 
bv k ||inu«»« A. »' l' 1 rc|nviiHrt IW" "' UUn 't 

fl ppcJEhecU.ms,r arc- ‘^knl- 

n^mul ^nvi:.. .lifted IJ 

r N. The Jhen m the direct^ oi 
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H' 


ffUCTfiXTAL FIVE ACE Jr, It 


jrww* The m#thinc i* excited by Ju*Mg Ilr 
ckGtrifcd p&Ul- npptdlc the cam b a. Th r r f 
cxsiivmeirt cm the moving discs is th-it - 
hcvunws owLtol with native elect Hat y f,,,.,* 
llie direction of movement), and the disc t ... 
dectncitv front A to d The comb? r art, i 
krtli jifatcrf, leaving a slightly less charged t :i 
5 )gn 'ill the plates as they pass under tile c „ . r ,,., 
charges are given off to *j and fi, and irn PKh . 
the discharge knobs T and N. The second sL . 

development is illiistmled by the diagram \- 
arrangement was more symmetrical; ^ , 

diametrically opposite r */, and an addition 

f was placed opposite A, and connected | ( > . 
divided each plate into twd equal halves, une nf i v | r 
coated with positivc, and the other with tiegath 
combs £ d receive negative electricity from h..-,ih -. 
hence it was ffiftcessary to put them to earth | , * 
third stage, instead of earthing the combs td, th,-. 
connected to N, whereby the negative efeciHeitv 
ln r tf was added to that taken ofT by fi. 1 11 clv_ 
stage the comb d was removed as being _sli|. l . - 
since ft merely performed work that would hr 
later *m by b if *t were removed. We thus, final I 
the arrangement illustrated diagrammaticaliy in i-j 
fn Fig, 53 ? C arid D represent two disc* will* I 
in oppositedirection*, as shown by the arrows. (’..I! 
ing comb*. A and H f in connection with tile ek\ h-„|. s 
■oal X, ; e p’ fixf tJ in front »«f the disc C Aim lu i v.m 
collecting comb* A 1 ind li 1 are placed at .m ,n 


'* l* MI A'E\ 




fonis th,.' Lli- ii , g | t!U 

The Cinai« A' .iml jv 
.1 fkHmvn 


m 

hi ffUftl nl (lit; ,,U 1IT 
^■Nincetisdi bv wltv* 


ilK *■ '■ 

, t |„. cV'«,U-Ht.. 

] • " ••• xcLlnlU.ly 

thc «** ' ,f U,r fil * A- I'. i«,i • electricity wi« 
lilted on tkii urfacii: ,,i ^ (j^ £■ 


be 


cnminjj 



nnirnl bv the motiMi uf (he ilbc t" B. -'that the half of 

the rii, c betwet'ii A «,ul B in the tltatfUni ..f the t^iu* 
nf the tUsi: will lw coveted with positive d^tneity, 
this teyvt of p-miK. 1 ctricity on C will hy .is,n- 
Itocc draw .*6*1* ^'ctricky from the « 
on l0 tlK disc C 1 which ill tlw cmioe «f Lu nMMU 
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N4 r/ influence j/.j, , Vy 

wilt he owced with ii native charge U-i w , 
,-\i as shotfi* m the figure- If the dr*d llir ,, M 
the tfffcctnxto itn: hi CiMltnct. entire d r . h„ n 
j‘iirnidi oil [he surface of the dive C fnj m u . 
rimulinncnudy with the iliVchiir^ nf p w i t j V|1 
the surface of the diifiC, Tilt: upper linjf of * 
became coiucd with negnttve. imd this I ,, 


tally, 

flm! 


will draw positive: from A 1 on U > Lin: di-. « 
coat the- left stele of & with E^skive elec ir'u \ ty ,. 
and negative eketrieity tatt|ng thus been ds^ti-il.,^ 
the disc C" by the influence nr the clmr^s . M 
C p these charges on C 1 will react upon C ;imt «i, 
tteroed negative charges from E on tn c, : !h , 
charge from A on to C. The electricity r.. -, . 
the c^mb* A 1 and LI 1 is conveyed by the . 
w^res to the decides N and F n^clh-dv, .m,[ 
to reinforce their charge*. When the raachin,. 
excited the electrode* may U: separated, and -| ll!r ; . 

pass between them. 

It iviFi thus be observed thaL in this machine ili¬ 
no fixed field plates - in fact* parts of the snrfhu. i 
rotating disc act as field plaies For the othei n.i,,- 
disc. The positive field plate for the disc V i- th 
of ihc rotating disc G 1 which is charged wiih p..-ii"., 
electricity, and the negative field plate is the half 
which is charged with ncg.itivc.: electricity, f. Mi llu - 

hnmd :i • positive and negative h.ikt uf the di ' 
a- field plah> for the disc Cb 

TJitr jimdtrnc* dl which we have jusi j il.n im-i ! i' 

*«j-'T-ir^-n. i-v jllu ir.iii'i] in Fig. 54, 


Two dittes :ur .. 

, vakanliv. capble -1 
■!ertlc»l * u * ; 
niailiio* 

|y mein is- of a 1 m mi .iiitl pulley iiTTini' f u-inenl, \n 


, tirecauseil lu roMe m L | 
Tw^ collecting i ■ mi i h*t 



fly 

the discs 

diicctio*^ 

ai.L»i 1 <-'triC!ill>' -ibnw tliL- Upyx-r d«*c, Mtt | tw, mi,,; 

■mil li* nri ‘ kdnw ^ lL1 Wiir iW in diameter la 


I'jrt, 54,— 1 CdJljc Miidune, imi'.i i-|ij»>-i:slv K< 


il^iiL angles to A It. A A 1 and It IV are M-uni-cUil 
logdher by inotul rods, Hn- dectradc l’ being in mctaWc 
cuniHuition with It It 1 , ami tho electrode N wUb A V, 

A l%dcn jar may be connected to each elect rode, or 
,i I loll/ condenser ltd*- may Ik- laid U-tinvn the 
joining A A 1 ami the rod joining W K 1 .** * lsoW ' m ( ® 

figure, ( __ 

To sitaurt the machine the rtocti-des ;m ’ l v,lL ° 1 ''' 

tact, nnd m. electrified bod} i heW *&*«** 111 m 

10 
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''"Liit 


• -riHCAt tvrt rhixoc a tAtntxi, 

R}£ClhlC*> 

. . f, ir csam] s ' c > Mw the l.iwr, , 

(iillri.lit'!’* 11,1 jj_ h ,'1nle (litTilisch .in -n 

{iflpoMfCe the .. J^rtion <,>( rritntitm 1-f (Sir I., .. 

. _ lfi nt" ii watch, ii1 1 ,i 

rmwi I* !ll, ‘ ®“’ U . ‘ ,|,p uniHW'ttf direction. \ ( 
tli.- VPF* ‘J* , wi |, I(K |icntc when the nun hit,. 

** n ™ ^ «*’• 

fng. tn4 , . ^aniictJ. U Silln but11 ..i, 

and the d SL nmehStWf •* tlvi “*x™^ ki'"l 
lhc ' r wl whC ii the i 

[tMe r. mkioe-HsU.icc. Ihoil-li accord... 
bey-md du • of tllt . cU rnatt lakes plw. 

authorities a _. ^ |f the mndiinc, whe.. -m,,, 

5 * 'j _ l .T 11 "j. ir -. Is StOPP®* j Ui * W,Wn lh " ' ' 

with t-eyo*- - t K -. started after iui n;- , 

brushes disa]>js , 1oiqi icl active, but 

several Piinttt«, a,ltl 

opposite tnachine, if such take p!.„, 

Tlur fevefa- _ there is nti continuous i> ■ 

*!‘*£ , 'tZ£J£ — 1 "' 

L.ng md. *» H MirW m* t;tkl " I’ 1 ' 1 1 
disc C- 1 at A ■* j„ metallic emm-t 

'«**• •*» !fc "» 

both connect!. _ narEl tctl beyond the stnkm 

trfxJes V and N *: * ? wveisa | ^ thc dw^ ... Ik 

*■?- :; n »».. 

pMrtive take# Ult . r ex r.dlj 'b. .■ 

ptecof K- " ■ ' ■■■' p 1 with tiii- w«M" 
nf that ihown iii the diagram. 


j r , 


Holtz 

fu lectM*y ° n tbc qt llictk-, , ,t i, roj n„ 1|ee 

tnn the canem t" wl n SH* narc^S. St 

'si be tajtansrtpg to OMi-*ter dv r* -uu «r |,lluIi<s; \i 
„ lt , w i" that I-. i» ay, ^tSyittR , 

‘' .nwafisinU T ° l11 " 1>1U ' "1 die «li i: - ... m tight 

1 njilo to the tiktlnM.il: ci .lit- linjj etnuin. : ,,i innn of die 

other di«- *fW» idtaiisemcm U .iiagmmiu^ 

■jli> r 55 - ^ ^ hrUslu 1 -, A 1 ilral l'i' :it: e.i miii-ttcil 

i , a inelal «rire or rwl. 

If a pfc*e "f ttomAv tx 
,;ited by fticliou is brr Mfitn 
opposite Lint comb A. 
positive elect ricU> will 
drawn from the comb on 

to the surface of lh*' di;-. 1 □ - -« s—ij 

and carried round till die 1 
w 1 v.de of the lower hnh . 
the disc from A ll ' f ^ l: ’ 
coated with a 1 ™**^ 
charge. If the dtscha^ 

iUK Wnohs 1 a-'d ■ jj._l)in«i»«ii >1 Hull* Midi*!*. 

, rL , it, contact, the upper 
Lit of the disc will be coated with a M&mtne 

S C hVve. or ,w r„.u to to tof «* 

r l ■* v mi * 

,v-I iv ..^ 

^rt^Tto^^- - 
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M tt ^mCTS/CAI. /Xf/tEACE 
thtf back 


light and left sMts of the back dijH 
Field plate? for the front disc, and by tL e t 
nugatfvc electricity will be driven into ih^ 
knob N. l^ttive elpridty into tin- 4; 
knob J\ with sufficient force ta aicj^c sjinrk 
between the knobs when they are separated,, 
point 4 t> 'Ut ihH machine i? that when th-- ,ii T , 
rotation of the disc* is reversed, the direction . ■ . 
charge from the electrodes h not reversed. A r - 
consideration of the diagram will show tin r . . 
this. If the excited piece of ebonite be phu d 
the brush A :es before, and tfc direction of i ,,; , L 
both discs be reversed, there will now ho a , 
charge 011 the upper half of the front disc, and 
charge on the lower half. These charges will 
to I he b^ck disc a tsegative charge from the hm 
and a positive charge from the brush B 3 . These ■ h 
are of tlte opposite kind to those which were pn-.ii ,: 
the surface of the back disc in the first case, Um - 
rotation of this disc i? now in the opposite din ;i 
that the charges arc earned to q^posite side- fr-rn 1! 
they were carried to before. The result of 111 * -< j 
reversals is that the dislrsbutkm of electricity -i ■ 
back plate is the same as before ; and hence tin 
lion of the discharge from the electrodes will h- 1 
.amt The direction or the current its the iicutmli-r 
rod, However, will be reversed* 

The Holtz machine. Illustrated diagratn malic.>! ■. 
Fig T 53, may have a neutralising rod applied to (he fn ■ 1 
disc andwc ihall now consider the effect of ap] ••>■■■ 


UAtiuLvr.s 


'¥} 




Mi 


u* ** i# g** *• '^™a, [•!«.« 

!>'«■ Inner circle ■ „ f r[m , a*. U 
divided Into (lu . tBm ,, 

! II, HI. :sl " 1 lV 111 1V - fa* pWe, WC .Ml vun.* . 
the «Kl «n»«ii the t*„ 1urfranl!l , H „ d 

ill, the machine is ™ S1 k^ 1 l.. be ■■sdl,,) in th,: 
vtitie way ns in 1 : j. thiit •,i i<. .ly, iMgpfJire tic 

, r l e lty «n the u Pi J '- r Hiill 
t j lt: front- disc, ami L-n.i 
tivc on the lower 1 iiegati*. ■■ 
w the right win ..f i'n 
b.-ick disc. am! p'.-iiivt- «.ii 
the left^de. Thencutf.il- 

ising wd In this positl. m , 

prevents the reversal c.f 
the mfl-chiuc. nr Voss ■ .f the ■ 
cx citcinciit, in rase the 
electrodes are separated i» 
ion great a distance, be- 
cause the positive di&fge 
which is carried pnsi the ^ 
cimib B is drawn off it 1 
Kjr the neutralising rod. and prevented from passin- 
rouinl tn the other side .'f the disc ihe uihcreml ■' 
the neutralising rod. of eoursd, deposit dir 
dectricity on the disc at ill, whence it is earned «“« d 

tothe collecting comb B, ,, ■ - .... 

If the neutralising r«d » y'acttl so ■'■ ■ 

quadrants U and IV, gj- ”2^0 witl 

influence *.f opposite duuges on the outer arch 


, jtj. L h.i£i Jitli i'i| HiJff M ai'hin;* 
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JJO XtECTftfCAl mjrllTMmiz At A cm A-# 
the result ihm positive difctrivity will fc K ^ ,j E , 


Itat.rx M.\rwx/r: 


HI 


the quadrant 13 , ami ncptivt- upon Lh* » lM , , 

I'wdlive electricity will be imparted to Uh- , | r . 
anti ft^idvc to i 3 ie uloctrodc this will , |,_ 
dltftrfbutEnri on the outer circle* t'\ which U i t 
Lviii^' ri reve rsal in I In* discharge. Tlw -n -i j r ir , 
machine rapfdly dtfiiiiitsiic'i and soon aIIuljl th. t 
ir tin- ncutraJMi^ rod occupies a vertical p u 
ends will stand opposite the collecting cumin _\ , , 

and the action of the nmchine will not ornithine, „ . 
influence of the two halves of Lite dtsc upon tin- 
A 1 and Ji 1 will neutralise each, other. 

tfolte Mm-hiurwith Nwtmihmg Rmi^Yw iao, i , 
devised a mueh simpler form of the oppositely n «t.,|, 
plate machine, by mounting a neutralising rml .... 
each plate, Me published an illustration li;.;. 
this machine in ttffty . 1 He slates that it is an iihpr, 
merit on machines of the type illustrated in Fi^, ^ 
which lie had described two years previously. 
description of the machine is given on this occhsior 
its construction and mods of operation is tpiil r l ,- 
from the illtisb&tfovk It i^ evident that the iwi ( |i-. 
A and B arc rotated in opposite directions by a sEn-'.- 1 ,- h 
f), which passes from the driving pulley I ■ rnuiul n pull> 
connected to OTIC of the discs, then bock over a pi ill-. \ > 1 
running loose on the axis of \\ then tack Again rumuL 
Situ pulley of the other dfsc p and finally back m 1 
driving pulley P. Two neutralising rods N 1 V ■" 

1 noun led opjKwilf: the outer faces of the discs, earl 1 1 

1 j-tfiti., vtrl 1 i % \\\% j'. < 7 J- 


kini! *««»«>« 

'ftoc COI,lh " ( i,e - l-'iUntM ' 1111 n■ !•, 

[it j arc placeJ **>P*w lkr ‘ fr"t« >li.ly. 

14 0Jf wM pn-*M- I lulu derived (in. ,1, hllllUhe 

Mpdriitt -f which a tiWMtn is s |i. w „ |„ ■„ 

iiv «srt*ln,a* he *«;• nm tell u- H„t ^w-nily * 
'lini’ ,H: ^ OI>e (hl cunh-ol'Hi! .f A t,i' :V 

^jtl H tn B l ,€OH«i«tLiij: At, u ; ,L,ri A' 1 ., IV, n,nd Finally 



daciiTtl collcetn'S combs lh* wllh 

like and therefore npclfaJH, charges on bothjitttBfc 
TWs machine is of cnm-WcraMc totem* a* 

!L«, *«**• >* '"'iST'r. 

important mridjjlkatmn 1 
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gijtcnnCAt. -nm^YCK .t . 
torfftr ^i Jt oecurrcdiwM hsimws tl»l •' '■ 

4 4 ! t_ j. Jh h ia i iij Vi I J . j . i ■ ■ i I., _ 

■ |i 


jmsmbmr! “»**—• v ;. 1 

,.kv.rict.y Ik. canned Iron, the ,,,, , 

ciaUcetiiur wttrv |,tai:c ' " |,posUp l,H h:n1 ' <ii. 

,,, pnoC tal I-' those opphhfe lU « fronl tlif < ll...i 

by rcfcrtfrK*: to l 57 ^ | 


Win he 3t ^ ert ’ - „ t 

o.mhs .►«**!« the from d«™>ly. AWtis *.. 

I„ lrtl ., r r. ft kie wht*" &<>"* « nd kit ‘ k „ . 

partUnn of the back comb* relatively lo the n, •„ , 

; vn , natter of essential importance. 

When the back combs were placet! opposite ,|,.., 
eoirbs, Musaeutf found that the output wa> «>,, , 
but (be exeihMBHWt of the machine died u u\.. 
electrons wen: placed in COtUacl. When i|„ 
enafa were displaced forwards, relatively to tv i„, 
ment of the front disc, the machine remained nah 

when the electrodes tverc dosed* but no larger , ilu „ 

to, jjiven off than with the single front comb,. \\ i, 
the hack Combi *ere displaced Imck wards, relative I > 

tlw movement of the front disc, double tile (Einmlity 
obtained, i>m. in ®» .#** ease. rnachiriL' I,,.- 
excitement when the electrodes were closed, t.. 1M .. 
vent this extinction, Mvnuua applied a frb tU. \M ■ 
the discs opposite the end of a neutralising rod. In Jij 

Heather, the friction pari was found to Ire mi.. .1^ 

Schaffers, in ignomnee of Mmucus work, 1 m 1 |n ,: - 
recently gone over much the same ground in --s|,v 
menting with the WhwdtUfiit amJ Bonctti nu-lim. 
'll,-' r.i'rly work «« tbo frtduence mnehiftt in lii'inum 
appears |o have lw?n practically unhnmvn r.ur .i 

1 /*Aittii* iS71i vi.I tnlH.1 i‘ 


HOI, / / MdctttNKs 

.»>" v ' :■ 7 “ u r afthaWk 

*“. 

^^bs afrartKciiK'nl of the Mi^wno mu. \,a, c klUuntmted 

fts- 5*’ 1 ; r «**» A it *« wtatei I.. 

.site direct ictus, as stv iwm by the arrow s . by., Wli -MV,\ 
rrangeinent similar to that dejeriWil ^ ^,. T 


c.pp i,9,|c 

nuiicy * rlfi 



inicf lo Pig. >7< The discs. are mounted on sockrts,oiw 

!,f H'hich rotates on a steel spindle fixed at oncemt w a 

plllni l\ the second socket fitting on to *nA «***; 

hie art the first. The tw‘ ,u.utmlisin K reds aw m< 

oil"tHe steel sphitlk-. The final <**hslb* 

•unHirtDd oil the ends of .1 transom nri nf 
; ;w, . 1S71, w«l- cdhk r ^ "* 'SK * 
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f-:i /~f ' rAVf.4 / A-VA 1 /. UfiiYCE Af f C/lfXf. 
1 1 hr . 1 1 of rlic spindlf, lMv . 


j^rtcndd to Hie cna m Blo =' ^jhiw+ic, iukl , 
calltfctfni: combs f'* 1 arc connected by tlm.l 
tin- fropit making willi them an iuijjIl- U f . 

rather teas: When Use itt^chiirc Im* been 
IH evhJcn £ that a chained quorum, s&y ih. ljM 
J*?woen the clmrgW comb N'nud the dfcdinr^i,,.. 
ff \ h\ the direction of rotntk»n f causes a dts. 
the comb The quadrant chared at N.nml a, , j, 
at performs tire same function for the collecting . 
ij\. The same action takes place at the comb , , r 1|: 
When the combs a and A, or <7 j and 6 \ are oppr^jL,. 
litlirr, n- in the ordinary machine, the dischgjgin . 
of a fully electrified sin fact- rniisi be lost for one r,.f tht 
tviIh the result that the dischnrge usu;i]|y takes pi.... 
one side only of a horseshoe collecting comb. 



%|0'Ti |, tIK X M AC lit XL.'*. 1 1vif Ffrj nwf : \\ [\\ 1 ., •« 

MAll {|St£ 

I ^ tfQ ecnt years a great impetus has been given to 
t lie construction of reliable and pnwerful influent 
mediae*, by Mr. James Wlmshur*!, h_R,S. 

Before proceeding !■< the iltHu-ipliim <■[ the m-whinc. 
nmV widely known El* the Wiimhur-.t tilntfiinc, Vvii 
describe a simplified form of ihe Unit?, machine 
^obstructed by Mr, Wimdiurst. 

\tflfflSfMrst-HpltE Aft?cfiirifi r — l hi- machine was first 
^scribed in 183.2 P though one had been om^mitied a- 

,, n |y as 1 S 7 K. 

-Hie Holtz machine, as we haw already e *1*111*0 
contains in Us simplest form one fixed plate. and <«nc 
plate which rotates. In tin- iiscl plat*, ,TV 

/onliil diameter, arc three hole- of evWcmbk -.;v 
fQtlc for llw asls, n.ul two for the *>iil«tin- 
llic field plates), which ate very difeidt *«J «**■£ 

,„ ctt l,n,Ml very much increase the rwk flf hrwWftCA* 

*5*® nmlllpk* plaic madtijte 

sivciy out plates arc a great dr»wh*W. U - 


L 
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I 5 f. ^ i/EN€E MAf. 

fluently W be reintnwd ter donrins -w r* |lin 

mlH l IUM2MW& iindCfgO« gOOd ch»l Of rirtljrl, | „ ; . 

Another well-known objection to the tnul, i|l3l 
mriti of tlu' 1 l"h- itiiicliinc is the aptitude i f i!„ , . 


Ml f Hfnemre, 


Fits* >9. Wfmsihrum 

ffii-rjJvijjrif |p]eittr-- Uj obbiiri an Eippo&ilc excitcnitnl, 11 ( .j 
l Jm: re by ri e• uIral i sc: fradi *pI liar's cfleet P For the n uc r■ ■ ■: 
work rug of Mir apparatus, nil the field platen mi. mic Mile 
f if r h l- f 1111 r 1 ]r . hoti 1 11 bi- |h.> s i 1 i vtrly electri FictI , ; ind . 
those on the other side of tho .npindlr slnmM be m ^ 
lively electrified. 


ivmsifVuxr 


io Mr. \\ lIu 


UfX 


■' :i ' > I, 


ljC „vcn..m. Vi . 

, y l*IS* ,lUl " r - lk l ' i 111 ''HI. Thfct 

dUunct^ looumed on ;i -pimllc, «*«*, by * 
uultil^'irtg sew of 0 Ml iiiut V „, 1 L 7v cm be 

Ell =1 We 11 L - get rid .pf Ihe .tojectirm- 

pcrfrnitL-d fti^d phu^, fur each erne <.f these hi: Mib- 
two separate redan iW, «.( ^ fiwd 5L 
httKe ap 1 ^ frc>m eadl lrt hcT > the gap between the twd 

. tying opposite horumUid dSiinwto nf the r&tat- 

^ t pm: : The paper field pkited ire re pasted cm the 
|rv:k of the rectangular plates, with their langut- pru- 
/ ct j 11S T through the gsip 111 llw UMHkl Wny. ThlL- arran-^. 
* . - coiltintied throughout the Ltkiichim:; Imhilc fat 


m e Lit wfts 


the twelve disc-H there Me twoity-ffmir tedaiigular piece- 
r twelve ibove and twelve beluw the s'pmdW- Ihe 
betweyis thy uppur and lower =ids plates are -1 
sufficient width to allow the *pmdk tn pas* freely W- 

twCCTI them, Tlu»e plates ^ wit fixed in »y way. but 

_ .tnirt hrcWnctl lilt- nr- '«•!•'•. and in » fcw minoto an 

•ill be n'tnuved, cleansed,nnd replaced. All the ^ - - lU 
well coated with shellac varnish. Vhc 

fre ,lv between the plates without ^ 

k no frictim. i« the working of tl* ^ ‘ 

friction at the bearing 

To prevent aUertmte plate* 

lllUS platesion the «ne jvingthe 

wire, which also serve.’ , 
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t gS ELECfKfCA A LYFI, ISFYC/l .1 c/ff > f 

riinchiiir.- Ei- inita-tl chnr^t.-. Tlits rnridiinir i-, M|i 
.1 gJiimi case fcn protect ii from dural. 

Die fnachiMc ylvii'i ijff tJiarwsc shelve i> ., 
lhmsj}*Fi .1 dhtninctr i*f ? inche-i bcrlwtxm tli<r j. 


w.'iL , 


y i > to. WimNFMiribHtiltCj with Kwiioiiiil Stark r. 

when Leyden jar* arc attached Ltj the terminals, tl- 
-park-- ii|iji*-.ir In he continuous, uml I lie iHmIi.h ; 
almost drafcmilg* 

Mr Wtrmhlxrxt has amafcructed smaller nu»:hin«-- -f 
I-J-jf tvir having m rombinntinn with tlwm a frinti* «• 


jit^n 

in 

ceiled U 

ad 


toMSHvkst MAniiM-s 

r W 

t(V acWfl« r " r '}* „ tfo*« led 

„ l’"iK L fh BC ,UM * " ' "'‘-’t'lN-.': I'm- ■ whfe 

..seiliAli mducncc^ msuihiiv f„i 

j iir . ri - li i ihp Held , 

' '“jtfftftjVw W»* Wtoj Mating t'iatos .—We in™ 

ciflitL! ti’ the lyiK <>r iiiai;hlitt which WiL-i b«n mmt 

^ntly introduced by Mr. Wimufcm-t, ,M «hich i, 

„inre eajKCially jjpociated v.iili Ur- n<utii-, 

11 [| w ;is fifrtt defiCTibed m >mniry und p ns muy be 
n from tbe UliutratMHi l-'i;;. 6i), difi-: . . iwWAy 
construction fmro eUhff «f thu madiiiv- whkh pn:- 
|t also dlflfcr* greatly in ii-, ix-luvi- .111. [ur il l* 
df-ejccilHligi ntid will tli^b.Lr^ its HnrrcnL* nf electricity 

™nder atmospheric conditions which ate trial m the 
;orkttiU dP the 1 si her 1 \ tlsis of electrical machines. Mom. 
iiver the direction of the current will n«t dww 
tKt machine b at work; nor will iht otcikwi* die 
aflfa y urben ihe terminal-* me opened beyond iht limit 
of the sparking length- 

Following the plan which we have rdnsidy adoplei,, m 
dllil is„« with other machine*. «c shah oqilain the 

of the Winrslmna machine by .norms of dn-r-- ; 

r,0, before describing the different Co#* of « *** 
have been constructed* 

hi the diagram, dm oppositely muunu ^ ^ 
tented by Heftin'* method, as sections d 

r circle D veiwcsents du ^«it iHw 
(Kick disc, and each rotate '« *•- 
' am 

lb 


pre^ted i*y 
:i ,ui D 1 - Tlu: imly 
llie muter circle i) 1 llw 


m«i».. **>-"■ 

-,«» b. (tool» Kito "' ' 



. 
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p/Ji i .7 ‘A 1 / t:,I f. lA'Fl UENCE .i/>| ( ,y/y x . 

L- and C j - A neuLruHsiiig rsid ]-. j. , r 
Ij11■ disc “ s t" tviWFCi dirt 4 THlrii L ||. 

, .jimis ^ ^ 1111,1 tOMdl the omiiict Ini, ;, 

,111 a* ixtivnw ends ; -'III I .i aijrQub' JUailr-nl^j,, 

mounted *m tfh? faw **i the diac I) 1 . wid, ,, 
tM i brushes in a diameter at right angles n, |- ]; 

iv 



Hu. 6i, — l^n^nnt r«f Winu-hnrwi MnchiiiL-, 

dcctf-mles BP and A X have discharging kimK- I 1 , p: 

at unir trnd p afid collecting combs U Ji* and A V . 
the nthcr The collecting c^mbs l\ H 1 stand fad iit; !■ 
r, one in frnni of each dk , .md are metallically mn 
riectctl by a bent tod passing round the edges of iin 
disc< t A mid A 1 iirr filled li|j and connected in -i v 
ciseJy similar n tanner. 


1 hi- 


^ «*•*,*«* 

machine liks- H n t | ll( ^ 


if.i 


flf 


»■R*****“;* *.ST^SSE 

tSl tty ni.l.lirU'll to f, [IIH m ' nu U ’ ai «v 
JTw ,h - • 1 111- iii.il lnm. ■“ 

».i«p'^““"V'r 1 *. :ks 

->» «■*“ “i “*• *» ... »«Jx 

^tertTE cnoifa ho: I„ . 

intent rf&z*rK«y ,„ «« i--, ,.i„„ , .|„. wlu ^ 
cbntts and the eiKliodc circuit may U fcfr t||Jl 
rtccotml- ll k not yni e. tininly kn.iwn W the initial 
charge fe produced which L-;.d- m the starting ^ 
exddng machine, bin probably it U due m ihe f l1C | that 
ihere aix- no two placo m (he ^ttansplictc at exactly ihe 
ijanic poteitinl at any given nromi-nt. As a ama^^mcv 
of dlHs tvu shall SUppu^ thill nm- halt Cj 15 s \\ of the disc 
| >t has a smiill poaithu charge, and the other half 11 A 1 G 

has a small negative charge. U utter ihv influence r.f the 
positive charge on D\ each carrier £.' uh 1 *„ vrhcu In 
contact with the brush K. will rea:iM: a negative charge, 
which will be carried r-mnd by tin- |I'.“ -V : «'‘-I «•-! I i:.; di-C 
till evety carrier on the half K A V' nf the dbc has 
tiL’galnm charge, in the ssune way. the influence ■■: the 
negative charge on U L will ini^m a p charge n* 

each carrier C as.il p.15*^ under the brush I . h> ■•v-hsAi 
opdttitioii tire half f’KK '••! Hk di»c h wttt »v --Ah-.'. 
w ith j sewitive electricity, I'hr ti lulw^. «ii. winch tiw 
,li*c in divided by its m-ntwlisinE t-hI \uu Uwt> ^ 
n» field plates, to indno’ eliflr-^ wttllw b.dve 
whkli the disc U is divaUxl l'y U» neutralism^ W ■ 
two halves i*f U raw iu nun ,u t as heW t' 1 - 11 ' •“ " Ul 


into 

The 
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I^T 


i\i-F-t:rRf€Af A 


iNFL VKNCR v 

charge on die carriers C of the iHsc D 1 

will show ihnt. owjim " ta *.' ' lri1 ' 

,hi# fa,ter llhc < Uw clwtfw originally , t]) ,,|, •]'"" 
increased by tbi* action. Th, discs Jill , ' 
r " ct u l 3 °" «•<* Other in the manner lust ,^,'rii 
raise the potential of each other* dimre, ‘ V' 
the compound interest law, till the Smii fiviil ij, " 
b reached. The final distribution readied is j‘."" : 
the dotted lines, and + and - a ign S on t , K . di "" 
jvc confer the disc* divided into four , ' 

n 1 bv thc two neutmlirfng rods, it will L . 

[h f the charges on the two discs m quadbit, n 
I\ arc opposite* and, therefore, attract cadi f ,p lL1| 
on the two quadrants I and III) they are the 
therefore repel each other. The collecting combs ^ 
placed opposite the middle of the quadrants (| n nr \ |jj 
lt i draw off the sel f-repe 11 Eng elect deities, This* a s H 1 v , 
ln c ^ e diagram p imparts a positive charge in i| ir ( 
charging knob l* r and a negative charge to the dis* h. M 
jng knob N\ and if these knobs arc not too far l(: ,- M j 
spark- wiJf pass between them. As the action H 
machine lake- place without the collecting combs, j[ ; 
not nitf.tinhary that they should be fn contact in , ,.|^[i-r in 
start the machine. It is for the same reason inipijssiH- 
to averse the action of this machine by sqjnr;ilin<[ 11 
dso liiir-i-i- fcii«rbs beyond the striking distance. 

Tin madiinr ilfiFsE rated big, C 2 J, which was .-m 
Um m lit corrstftictbd by Mr* WimshuiHtj consists -«i’ iw- 
drrufar dr ■ . of ordinary window glass, i j J. p i m• h . 
diameter, mounted uprni a fixed horizontal >•) dmll> 


trmsf/t/Ksr i; r 


WfSiy a* to r«,- riil m. £ ] . 
iini:iri ,,fu,,in . 


^tch a 


distance ap 


Via. 62 . tViiiiiilsii-ilSi ■miiinal SlicMiifc 

Kiich disc is attached l- llv -'I'd ..f tt hnlUi ■■' 
w.iud, ur of oLioiiii.i 1 , which i■ turned .1 H k T’ 
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KCTiWCAL WFfiUICNm .1. 

is tlriivii by -l c<<"l Of l*lt from ■! Inr^ifi- 
w f^ir-j, ilscre^fti tss <i iiltnehed in a *phidh mui 3 , M ( 
r p SL . itiflchinL- and rulnlnl by :i winch liatidk, u, 
in the' diltCtinit of Uw roUitimi hein^ , h | () 

11'iiji cro^ LUiT of one of ihc tclte, 

Both disc? ara welt varnished, and attadiiMl b- L . , 
j. h die outer surfitee of each are twelve rad in | 
shaped plates of thin htava, which are dkpe^.^t M 
the disc* al equal angular distances apart, and ,. . 

n> carriers for the disc cal which they are fixuil .. , 

plates for the other disc. There arc twn im lm [i| | i 
rods, one for each cl fee, having fine wire brush* - 
on ihrir ends to touch a pnir of diametric* I Sj , . 
mccsifJk sector and supported at the middk , ., 
length by the projecting ends or the fixes! spind', M| 
which Ole discs rotate. The position of the Uv. p :i j r 
brushes on the nei it rah sing rods, with rasped tr. Hi- n : .. - 
collecting combs am! to one another is variable, n - 
p.ifr is capable of feeing rotated on the spindle ih 
certain angular distance, and there is one pv-ii .. r 
maximum efficiency. This portion in the mad if. i. •, 
are now describing ,i|ipcarM io Ih: when ihe hm*.' 
touch I hr discs on diameter* situated about .\; ■?. ; 
the ro flee I fug combs and go" from one another. Tin- 
fixed conductor^ consist of two forks hmihlieil -. ■ 
colleciiftg combs, iFh: sharp-]jointed teeth ej I whnli. 
directed towards the etflmnd faces of the \wu ih-■. 
| = . arm . cif the L wo forks wln> h lie along n h« ^ i^mn.-I 
diameter and induce I he; I wo minting di -i ■ an t 
juried on ebonite pllhirs, and arc of 'uifficimt \rw,W< 


tvwsttmsr ,i uemm* 


1*4 


Hue metnllie Mdtn . * m lUr Ui. 1 .1 

Tin- icntiinal .. ' ‘V* 1 ^ 

1 .. , * 1 "iwibW w |k 

U ***** S, 1 - e ^ UU ' t h " ,1,lkH , " in iJxZ • 

USUit*. lhu ,,l : Ul ; w '«*■«" fo* <llr,rl iarV ri„ v . ^„ h _, 

_ it> any required exiuut, 

'''the prince of thuc collecting ct.inbs,« ™ twv^ 

^lieiidy i|JtpUi«dt appears Ti, pky l.r, pJwl \ n p Hj 

t> f the except hi mnwy thr electricity |.. Mi- 

circuit] for Lhu etariciil tttriteu m t nf the 
machine is as rapid and as ^v-verM when both ibt 
aft removHl,.anil n«n\ung 1-. left but ihe two 
. t ^tiOg discs and their respective ormtact .0 111 ncutrid- 
i^Eng brushes. The wh^le iippruiiti!-, bdslk-s with clec- 
trieSty 1 and if viewed ’m the dark prc-.enl> a must 
bc&utihfij appearance, bu 1 ug liteniHy ;divc wtlh lumuiOUs 
brii^h ilischfifgo, 

1 ‘hc Wimshurst machine doc- not reverse its polarity* 
uvcii when worked with a distance between its terminab 
•Tfcatcr than spitktng dr^.mcv .md in thi- n -. ■•■• U 
Sijisi the advantage Over most other Itlflacrux- machirte-, 
;l , for oiamplt Lbe oidiiwr,- Hull* .m.l the V.,.- 

\yj|h « lnttchinc of if'" *Uk wc hue ilcsdtaLM*' 
shciivn in life illMsfaglim, llicwr is jmiducwl,under *«li- 
,mrv atmospheric ci«aiti.«N a ^.wcvful >i«* 
between the islcrimtl^ when they se^rateJ by a 
dtoni^of 4 inates. npiut >i«- 1 - 7 ^ ^ "V"; 

meifon with o^li ... Uw« C-»*h ■ 

take place hi r^ihr wiacsilon •« l * M -'“J/ 
mrns of LUc handle. Hw te 
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» to / / A'r' r#u t f. xrr rr.Xi />■ jm tv/ /. 

i-Kciting, 11 't|i|tin|M neither friction nor a '-park fn 
Btttodtfc electric eauriter Em- HliiH i( ; and St \ K W 


trmsmtosr &t.\i 




Ji n 


, . . r i •! 

remarksbtc feature* of ihv madima ili.it 1.1114 e^m- ,, , 
conditions it is working nt its full |wcr iilu-r lL u Vi . 

It^rmskarsf — 1 11 Hit cm| ^ 

Mr IViiusluirsl cajft3tp*ck-d r for the Scitno. illhj 
Department mi South Kfn.sin^lun. llir influence i, lih 
nr' invest dtmmjlcr In existence ait the pivHvm (l 
This madiint: is lllustnttd 111 Figs (s^ 

On reference in tli-u iHustt^tinn it will I mi seen n Lil , 
/bttR of the machine is nearly identical with the *gr[-i|| ( 
Lyin' which has already been Illustrated and th-H,, jll . i| 
its paints uf difference lying m its sfae and hi Mv. , 
struct 1 on of the supporting prirls, which tin? ^r,.. 
weights have necessitated!, Thus while the di.imt-u-, 
she circular plates of the small ef machiiiu Wtts 1 4 1 i 1 : , 
that of those of the gfiat machine is 84 inches; n,. 
former being cut out of ordinary window glass. «!,.. 
tlve latter aie discs of plate gttss* I inches in thii U, 
and weighing 280 Njs, each. 1?-Ftch of these ilki . ,, 
pierced at m centre with a hole 01 inches in diam 
pind iff firm ! y attached to a gun-metal boss 15 link- „ 
length, carrying the ttisc 6t otic end and a pulley ;ii lI d 
■ nher. The bost is bored «<* ^ te f^ 11 fn»!y <m an ji 
tube j inches in ilia meter, and supported at each uni k 
strong oik tmBm* which rise from a hrm base, :it.> 
ru.„ k\.f rjakp and filled with linker* at each cm!, hi 
holding spire jwirt ■ mid nectswmry fcppftfaius. Ik 

hr .Efl -if |hr I..VT, Irn - ■ or A Ininu- - of m.i i:> 

, 1 ling* rrf pm metal, which are W ahiipetl «" 1,111,11,1 




•«- iltul ton cbenlu , 

«*"'* * Wl ■ 1 | --rllAT|sSwjr „ Ti , lU ,, 

.. ir^ ;i . ..-,.* 0,. 

tit i-lmL, ilrt ; Lllilclml thB |>Ta . 

fad *' wWtU '••‘•'triioatv ,1, wiMj Uu . illr 

llirtV n In she Ufestmuniv 

|o the disc*, which .uc well vambtaeU with am 
rtl Mq(ic iwlndcm Ilf slieilau:, am aAtnetof cqjunS 
•laguhw distances apart, i.ulinl bwtnrt uf w ihc 

Hiimlier of Lfj on each disc. Th™ weim* ^ 19 indn.*- 
loiit; «nd have ft mean width of 1.G5 Uwh, thu-. hftv'mv: 
a it ilfea of 31 “55 *l uarc iii'-hus, ihcrt 11 dhun un each 

nfcate a ififetaUfcally cunU-d aren uf 306 itpvnr^ indii»,or 
stioo square inches on the twu disc;, ti^cthcr, 

Tlte coUccting combs ate nuadicd to she dLfTchsrgiiTig. 
Tvids, as ahown in tk^ cngr.iviing* by mterebangcahk 
hnvs^ rods, gome being straight while others .Lee hem, 

L.n that their positions with respect to the WeeHttd 
iliameters of the- discs may he varied within a rrmpy of 
, (bulU 16 iitdies, that is U« say , between 8 titcho. abow 
a nd S inches below the horizontal diamet- r. ^ it 1- 
fourtd iltat the best i> Got vfhen the ciflhi 

thus set obliquely in a direction which ' l11 “ c 

ilifisctioii of rotation of the 1’hc dischirpivG «*■' 

,,r termfeals a« made "> '-n- ' \ j*»A 

ai ,d )irc fined with terminal fcMilMrfdtftcffint diwiu-u r 

whkli nve made Inlcrchanewabk, so that ‘^y ^ ‘ 
HrrAnKd tn suit the direct i.«» in which the I 1 "'' ; 

^rTr’".^ - 

ilwse bails nr kn«hs ^l^rv .mvi ttwt 


of 




■I 
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rr^i/.v/// ‘a 1 ,'. ■ 


iV.t Cff/teKs 


, +-1111C- tif the Hfrark dUdi Lr ^ , t . 

• With wind' tin- ■ "." ’ v ■■ U 

clk!^ . ■ 1 


Li 


(heir . ; Lt 1 11 . .*" "'' *t»tW by n 

>**£ '!*y*-n beiM-t - Vv™, Oh,. 

|,1, tn turn thu iLininml c.kI, af.wml ., V|irti ,. 4 h 

1B «1 tln» ^Tt lh "' **■» beiw««ii ihdT u 1ipc , 

pfhe lilacs art: rotated in '■|i|-.'ili- direct,..,,, by the bch- 

.nl-liullcr driving **» shown h, tliy fig,,,*, ‘ l L„ - w 

4 _ L „ n f a horizontal fined will, a wind, biiinlW 

* t uftch cml. -it'd f-" t¥ln« •* 1 - mi "f -m1 . T .,,lU;j 
^pectivdy tc, thy twu tiLillcys inhufh^l iU«> by 

0 yt*n n Wl. tlltfLiliy CZLLlVlii- 111? di=H. - i, 

ill q^jnsitc directhii^, A- the tia»hl of ii V r 
bo^ii^r ltlc tower spindle i- -nijii -table, tlv drivm;: 
i tirj^ ca« always he inriiiiicLiivcl iierfvctly light, 

0 w j ng tn the want of a Leyden ;.ir, -troiTj* ... !■■ 

1 , 1^14 the Jiir withoul njfklure, !i h»* m.i "hi^n [*.—ih' s ir 
lo test the full Iftagth of the spark which can be obtaine*! 

ibbs great machine. Spark* uli t«« 14 itvdafc h 
length lmv.c been obtiiiimd frum ii ml an aluiuspVvef 
n bovc the average luimidUy. 

I I,,. 1 l-.uU-. obtained from U^.- gianl firaddtfe hiv 
hdwevet 1 , not bmi pruporiiuiiate in it* *i*e- 

jpjjj ilk- iLhistrciiiuti l ig |) hai be 

hun uliicctl (partly to sunv a. a eom^ir^«n I.J >m- 
-kotrli of what is pyifoni* the ■-impost *«■' >h> 

, |,, U 11 . 1 I litlluc, tee hi;, ihiiw-'-viT ...n-iui.U'i M' 1 ^ •' 
a1 ,|tamUw consists mhh' 1 > "I t«‘> tHscsof 
1 _► In rites In dlntnelcr, fitted with ■ • ,ir * T l, “ w 
tinfoil sectors close together, and mottntai on *■ 










h'f. fCt j" /« 


/ V/ V. f/AfATL’A' 1 f A C/// A-A 
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If 




iff 




\ 


zkl&flfcSM! 




W: 




/ 

/ 


. ■ 




\ 






*■*. ■* 


r f 4 - 


11 SMSKtrit f T AWCi/Ml:*, 


kEth cnl» tw lh SllG ll.linl- I, vrlnUli 11,, ,1 

****** sfjsrsr 

Lilt fi»KW ""V™- '\ 1, - n «.t.li«-»H»lnu : -h 

,bc«« »* r.^ ,n ST"*- r,r J| "W: o, 11 dMO, 1[ L 
fyp iP* brkl,uim “«■ lte pUKlULw!, ih-u Whole 

^Pl^atiu BtertiHy brb.itin E win-, dbcW, 

^j^diatdy '"'inliuct iiiHmn-iinfr.. 

1 fcfcm&rjf ^fiu-w—A Cfjinpuci forint thcWW- 
hiirst |flncHim j . designer! by the invertor fctf u** in, 
hbipralr.iry.jfi illustrated in I4 K _ f. 4 . n differ* ■■ «y 
from the machines already deficriiic*! exci-pt in the 
itiinpac'tncsa nf It* design _ Th-.: coll luting v*nh ; l: . 

^pptMted by the CCfltmi r j i>d& of four juts, the 

.mtsLFlc coatings of whidi are metaUkally euiMHxleil 
‘Ihc distance between the terminals can be vam-d by 
mfping fownd the Leyden j ;si -. lu which the tennijv^'. 

*ods art Ibeed. 

Eigfrt-Jrfate WifmhuTSt ^ nn*tn,reS/ed 

^ivtnd pmvcrfnl machines m the prmdpk dneady 
applied to the Toepler mid other machin»»cC vmSMtiag 

hl nuEnbor Lhf fiiJlgUl machines lulu CrtUC m.idnmi 

These machine* are usually irvdnwd hi n 
which prttfcfit* Miein fn-m dust, ami -erve- as w vupp.tl 
r(ir the ruBittalwing khH Nm drying mauiwl i- >wc<- 
., y. j„„UlL’ the case If secure the 'ucet'^ "-; 
ihe machine in ordinarily dry weather. and «u t'«' 1 L ''l HH 
wc have a striking advance m the «reatT«c^fii mOal 
n I ready (IcSCritK'd. 

ilm rnaltivh'-|i1aLi' ui-'.luru ' ilM 
diflu gins* discs, mounted on the same 


rFi 


SiiMldli 




(C) Jeff Behary 2019 


95 












h lE .1 |Ol 


KfJiCTKfi if f.\nt JWCJT MAi'tffXf 
ull'tirppiiltftp to ppp©™ 11 *- dtawtfcm<i li y |, S!! , 


A. 




K 


:v 


Pi 

[(SftCtl bdha. 

mi tier, ant 


(it.- !'■ 


>) 


■:M 


^iih]jL.|. WmohuiM MjiJ.sm... 


Thu ilia:* «r« each z «* 4 i«*w ■" 

I , ,M r y i'init ifCtocn litH"'l 11 '" l '’ . 


JI 7 .l^ ■ 


s 'f 




[W iiL“Hifnla4tLL', i mu ■s,. 

n ,J !'l XH-I I Eli 11ll 


WTs- f,„ 


1 n >>n tku emh $jf 

lira"’ -- - , . ' , "" u; * t>r1 -I Hi.: <**• „f «,,, 

p| Ll liine, cnmusM^I ii^-thcr by 

y, " "« ■ . m;,L Ml thc 


■ to rrtrtun: lh.-|1 

antt CVU, ,1 k [ihI'1 CaTTJl«ni IhP flKrttk 
^ w ' 15 ' " ^kli i r ^I.Li| 1 ^Hif r «|tn.|KTdU(. 

VVilli Itie -"»■ »]«*" ra* vlrni, leant i r „ m 


rrtmr c^nducter. t'-tbuoul* kV h nu\n,y 

ttiirOU^ Kly tin ■■ mvanii Hie lot 


aimed 


Lilt 1 

up A . . . 

t 0 lc|3#6tc jind OlHChiirm: It. HLH K UU.UfkU hndlc* 4fr 

. TfC ;itk- rctlticctl. 

SttlTlC klea of thf 1 ‘Ut Lrii jil |*n>v>i:r i if \,[m ni.iclilm’ 

frtEty bu fnrtil^l L'n.'lu llie Duet lllftl every turn ol ike 
l^mllc give* nix spark* each W im hi kit^h, SpaiV- 
0 f LO indies And T - itkcVfttt iLrtz readily i jbla.nici 1, Tin: 
ctifidcn^^ mtetl Wen: made of ordlrmty wine batik*, 
n j tbe dfrchnrgc was accompanied by an almost snv- 
licamble snapping noise. sftmparsbU: tti lu/ufotoA l- a 

pintfli-siftit. 

J/^rV/rW,- The lar^e-i multiple-plate 
itiachine, constructed up to the present time by Sir. 

\\ iinjihur*!, hiii- twelve plait*. H l< usrtntially the time 
in design as the ciglit^pUk machine JuhI di^crll^l, 

lisidl i if ihc twelve phU-s k 2 fi ■ l ' indl. m ikiififtci. 

Hie grailteit length of H 1 1-^11^: nidify 1 ' - ' w Ui 
1 . ■ nl iiy M'di itwcMiw* excite th(rm«:lws.Mf. \\ 
tattd In Wis keinre UT,,,.-ihc Ki^l 

... everycirewas* « ... 

SilcMne tn nvnM eUvUi«t * «H 

r ,r,:,ll«iiiacWiK< S»i.«e.l -trim* tlectf .-" ‘ l 
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I 7 J Kl.KCTRJCAf. ftfFL UgNCM MACiliXf]. 

At the end nf :i hii!f-ri2Y<ihLtinn of the driving j, 

He *Ni Ktatetl tlipil lie \w nuver fotmd thU n^u-lii,, 
fad in Jt» perfdiftnEm^ even with lli^ moa\ lL u , 

at mosplieric CPIiiSition*, 

QrfWnhrS lVfrrtS&*rst —»A m> utm isf , 

.iteration will -linw Him n Wimshurel mailu,,, 
l* designed ill which K lilss cylinder* 3rc ’'i-i- , 

riB,^ discs, tn recent years this tjjrpe has hceu 
■tiwly mmlc and mid as an improved form of the \\ „ 
hurst machine. This form, however, was mid., I, v y 
Win,-hurst himself a.* earl V “ lSSi3 ' :lIU * Kfcetoil 
being inferior lo the disc machines, ITk ill,, n.,. 

Fir,. rtC shows She cylindrical machine as c«n.ir lM , 

by Mr H tin - hurst. The two glass cylinders.,,,, wta, 

the tin foil carriers are glued, are (*™ntal - tie tl„ ,, 
cm turn independent abtw* dw same vertical .... 
rhL . v , lfe se , in rotation in npp^ite directions hy n„ .. 
nf friction gear .-ti.« «* » H* fix»\ ■■■■ .-ml 

m winch axis, and gearing on two *nal led,anil, . -r 
friction pulleys to the outer and 

cylinders respective^, *» s! '° wn t,u: ' 1lus1ril ' . 

Vernalising rods are fixed at tighl angles . 

mr.ther. ont inside the cylinder* and the ..U«t M. 
ThB eotleettnfi eornljs are fixed ° l j wc . * ( 

Laic £ S ** neutralising rods. '•»* *"*• ’* 

£2Z T*Z .. . " .■ 

•n—' «“* l '"~ . 
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/ , A f 7 wot/. /vwv .tWNcn iUAtr/nX, 

l(lullt tart i' 1 U.L- study"! 'l«f tmtotw*. 11-1. 

5Lhte liiwl !*• Mf ‘ VOmkamn w..,k 

,, f.Hil irlltcMtlB «'«■' IWMUi tJMIIHttmlllrl, .' 

.|. I'tHcrJ up -> >r.«Ui|.k: m.ichhi- will. , 

Vi. „,fiicht» in diameter, which, .. t „. 

j . , ,'i., , t tw* very mil factory n.Si, i, / 

’ihU'W ii machine “l eo.wfdcrid lie theoretical . 

L inserting « (5*cd pi*" Uawwn th " tw .'!■ 

r.,1 ..tfru: disc* of a «1*l* Wi.Tisluinit nnUiin.- n 
jimiul llint lint listed 'l* HI did i nle rfei e will, h . 

excitement of the machine, tout caused ii wteu * 

to chimp the dirtetton of flow of Hie . . 

,| M . (Ml regularity, *t TUch fcw TeVol.ili,,,, 

I, |rlll . Olis machine. therefore, v.hismm. - . 

current Infhgmcc "XM*- “" lt 11 ' ' V 1 
r J t , urtton, when discovered, will no ***‘ t1 «"" ■ ■ .. 
,|,|,. Hght on the theory of other influence 

Tht . ,,,0.1 probable esplnJiatinn of .t ’ n<*N*M-ii.i 

. bl ; dI „ d ,|- lirnk^LE-L' CUm.il l* mi tin- h> .. \. 
ih,« ^ctjniuUU^n m ... . 

TUr ^ dim—, in time ficctimullUu Mainly ‘. 

(lu- .hartfc* which produce the field, I 
rirV! ,,..1 takes ptaw in the same way , 

r. Sd»Jfe» 'I'"" " 1 " ' ' 

rfdlm^hcSTof 4«*h m«diinetJ These ,*.• .. 

ZnlidSbte theoretical.I J»r™ii< il '■ 

f.tnti m-1- *»«**» .. 

$4' 


arc uf 


.i 


,|us-„ H* wt- -U;sl| 
nf (k inu' liinc 


i in vi cl 


Si<1« lht W.U..M .«!*», 

* ^esuJh 151,3 S lli|1r * 1 U dhplUH mtl lw , ( 

H fjlN r-Hl, ll.. ... i,1 r i j L11 ■ i 11 . I 

by - 1 ]|t|H P -isul till tta - I itll-'f , Tift 

ft ^wca> |OC L ^ UctlSu - C0Mh ' A ’ V ^ b SV silt 

off Jin 'n Uifcl 'nikMiua »f ih.- dmr-r.- r fum u w lwj 

l4 ? 1^4 «a they \ i:|i - 1,111 ll3f i<io4 ..ft* 

thin^ '-'illy nxi .S- wlmti tlu i. - ,[T wi i-i.rnli 

in i5k ' raiLLl ^ Oi.SikSKi: ftofn. Ihc 
As nja? bcHi^sily Abis never uttruhtd 




in i ir ' 


ifcdtwic* 


%\ Lint haptJC ns *n ltlu c;LV ' m1 Wilin «f ^ynirtlfitiy ? 

cumh W closer tn it*. Jisc iliim ills- i>tlicr ctrtiiVi 
coffinsil^d F tbcn tbu ulctlrif i'll—li.ir^L’ will, 


if OtHS 
10 'vtiieH it 


I rule, p*." wholly hy ihe path »<f Sen t re ■•■ l.mrt ti. 

. csinpit Cultlh, aiul Imj di-rhaTgc at till will tAv pUce 
l !" :^ c f^linr ilisc t'i the ItlOie distant conk TV 

u "h-iruO Hnes not divide itself in prnpmrtlnrtli t.- tV 

51 dWanees Uv- paths i« tV two 
rt .‘,, L be «ippo»cd by luiaSogy with th* "« 

i tension electricity flowing throuBh 
5L ]111 doubt, is due in the urn that when * d^h.iy 

An ,111 air once starts the planer of ^ ■*" '? - 

MH-uscly reduced, so that she whole d.schaTgc »«'" - 

lu pass hy the where it lost stalls 


,\ v .L Ci.ill 't 


xpience of this .insynmietficai d 


distribution of electricity nu 'U 

discs beer 10W* soincwhal different 

u 




s,UTfsu:^ oI l ln" 


At 
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IT* AV.fiTCr^/CVfjfc AVPLi/xmS J Mt7//, Vv 

ill Fig, f"iL A:h>u ming Lhm iilv wlmltf ■ •] s],, 
hikes plflCi." lo I hr nUttrr grinibr A 1 -LluS I'. (ji 
revered t«i the diiirgu* on iIil: pfcaic U 1 tnk^.. ( ,j ti 
ruid A 1 , a itd the ticuimhsiiik 1 G I1 bjcomL*, j E $, p ,. 

#>, no change Lakes pJace in the charge on tliv |,.., 

clii_y pass iiniler the bnishai G nml II. On i| lP . 
plate the cmnplett «vi?i»nl tJikes place at th. ; \ IZU 
p and E* and nu change utkes place in (.lie di.,, . 
the plate as they pass under the combs A and I;. 
com b n A and B may be removed withuei ., f,.. 
the working nftlie machine. Si would not lx: .;■!«, ( 
ever K lo remove ihc TieultfaSuiifig rod G H, lx on., 
the difference of potential between 1 J and \ 
great, the combs A 1 and Ii l wiEl not effeei n , .|,,|. . 
reversal of the charge, and the neutralising rod on u, | 
comes into play to perform this uecesfiary operate,, 
These consideration? bring us back to 3 loLt^' .. . 

form of this type of mridiinc, where straight cUluai- 
combs were placed opposite one plate only of the \n,, 
see Fig. if). Schafficts made quantitative e* pi Tim- ■ 

to ascertain the rda live out put of the straight im 

h-.rses h*x comb, TTc found that in general ih.-..ui v j 
with the Straight cuinb was slightly less ihnn with 
Wstsahiw comb. except for certain Icnijtiis 
which U was qcjual or even superior. * >n itse ■■ihci h n 
the maximum fonptl. <>I a^r U obtained wSUi the .1 
comb was coiafttenbly greater *«i wW> tlu I" 1 "*"' 

. The nwkiriK of the machine, in nllwr “ 1 
* as . |U ite «» iatWactory with lhe Straight cum!, a 
the bafmhttc. 



IPJAfMrvM ,, 30m ,, 

,, f Vj Nfftmg Cmtfn 1 \ ., 

j»J* y c 7 ,M , " ll "7 

* attic* <*’ dTBW °J ^rtr«.ny &fmp L.,,|, Ll „, , 
fIL*, end that, in fact, .^s^a „r . .. 1 ' "‘‘l 

...;: 

*?*'*'* 7 6C . a 7*»* 

m**¥ ch 7T t 7V thmpwtSj 

**#« UK "f UMchinv, Mb i,,,. 

[rt! him t* devise a eel- 
vctiLifcf « rtI,b pmct'callj' 
identical with thnt -i 
Jtusarus.' (sec h'g- 5 fl ■’“( 

‘ vho5 e work, it should k 

,iienthi«sd. he was at Ihb. 

entirety ignorant. 
iehafTcrs’ experiment E 

'vitli thi* type Of machine 
ace, however, so much 
mftpe complete than any 
thing |fliblislicd by Mu 
.iwus, that, we think, a 
^hort account of them will not lit without value tu> 
students of the influence machine. 

Schaffers" arr.ni^cmeiH i 1 ' shim-n iudiagtrun 1-ig. <> 
The two ,ipjn 1 -iiely r,it min” plate- an- repu -cnlcd, a- 
iwtutl, by the traces of cylinders whose directions of 
Prttiiiion .m uhowit by tin- .tirnw- Ibc tMtant»lne *A* 
,, f, ittid d are mounted as in the ordinary in,whine, hut 
making with cadi other an angk of $0* tether less than 
in ihe ordinary machine . I he halves of each eoUccting 



m 

1'IU, 4j.—SkbnlliiV 
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rt#,-rmcsif Mficm.v,, 

Ilk, " 

.irimralcd, Iii<“it-'ly■ H from U', a.., J I , 

;' iuo’*. W»W««I« »mb is ,,,. „ 

/ y ' ‘i, ncuirnlislnn comb i*y angle » ,r , 

mi iNn ntnlp< ivli.. 


X 


Jl»y 


i'■'•Mfaution of elei!tlf!ff w thc n tae1 ' w1u '" li " i- 
* * nor.,i* shown 1* tbo distribution - f + . 

it ■=* evident (fret each half of n ^ k-o,,, 
ril( 1 v. the part of a naatra1.ti.ng comk and r^,, , 

,l,; f o C on the plate * it pass* ^ I he nc„,, 
i|ic £*fa nr, evidently, Tor the time bciot;, mi, U i 
however. tin; spark flap G increase** the potentiii , 
cn,testing comb, become* ton great to hike ,,,,- 
I ^tridiv I iff the plates, and the Chaises pa^i ■ .n 

2 E& »'»»■»«- —«* . ... 

r ,,ds are therefore essentia! to prevent reva,..: , . 

the machine '* overtaxed, , 1 

■\ curious phenomenon was observed by hchufiv 
while experimenting with this machine, Starling ,i ;i . 
lh , dee^Kta. In contact, and gradually merea-ing 

k r,mh of the spark gap, a certain f-nt «, ,,, , 

when the machine became unstable and re,-, ,1 - 
micntlv This continued over a certain range a- i ,.• 
21* continued to increase, till another pant ».««* 
SL the working of the machine ngam bccam, ,. 

I j-rmtiitltcd <0 tlii to its maximum *[ark ! .. ■. 

tXabbtofipdanyoxp,^^ 

[ hilL , ty in the behaviour of the myli. ^ 

t ki k r 11 !ir m one the many second^ . 1 - ■ : 

5£,V |(; .in tnlhu'iirf m*tr:hint">, and —•.. 

tna .L t1« (irunrii v action, thereby mi-"-: 


•Wifll 


w&sjfvtrn ..wry/™*., 

, 1 o thetny of the npetaUun „i n, r 


m^^unn, 

, .sthle C xi.l«nuinn i ll.. . 

'Judw pre-wire rlN».. ,.. |k 

L, small Charge mu th« MirfAre „[ tV pUte p.i„,i„ k r 
1 J„ F them, anti thw .•• iiiNMflkisnl u. bring tu, 

«re»b* into "rth.il Wlajn g, c potential el 
cnlkct’mg Wrtli» till Mghur, ih.-y nr . 

1 ’ .gal,, and the charge which iukIci them k 

Efficient to stnrt the iidlLlrattoilifc cQinbx U wtn found 
R , . feglOfl L'f iflstublliily w.-u- tiutiE away wilh wHctt 
h nffiiimlisiiig pdflubs-wiTL' birniMiu ut^nri t^cf,iil!ca- 
- 1 cointe- Tlw cxplatiiiUiwn nf thi effect ua, however t 
!!fnO means obvkms. 

J \ ruimbor of quantSiativt; c.^perUncw«« maiJt 

to Compaq ihc output of madiim^ frttetl wtmn. 
collecting combs wiih the output of tlv.- ontiwy 
1 tO carrying out l^si- esperimeut-, \v: 

^ nnutitgcfnents "f cnitibs mui brashes on > 1 ^ -nvn 

maC ^rlic clcfitrudtM were hUcil with IhiIU combs and 
hcTisbea ;is in the VtBs mndilnc; n.ntl the ncutralistng 
p!ds were fitted with combs only. 

■■ 'Hie electrodes had cofbbs only, and the itctn™., ■ 

lag rods had briisltes only i hi the ordin^ty W "u 

llU third arrniiKcmcnt was tried 
netttrtflslng rods, and bnidn-.m' 
ti„ elccli'odcs. but under these comhti 

*. ««■ »-* - *•* 
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t *f g^ECTR/CA/ WFJLURXCfi 

W ‘ F j -c not very conMi^ieriE^ The result* nf oav ... | 
perrimtml* are given fn the fallowing table, Ih, tr| _ 
cxjttrimdiited with wus. n Wlrnahural rnnchTnc* v, 
plate* ansk in diameter t lh®e were iu s. , l(l( 
cadi plate. Tile machine described .l*, 
mncMnc H wav a machine with double coUu^Lin^ .... 
l\\c b&jvr.i rif each ddmb opposite suits of tin. ,■ 
faemg cadi Other. The second machine lusti .l . 
Schaffers* collffiting combs, in wliEch ilie Imh^ 
caiTib ire separated by |QO . tile machine 1^-iu - •• 
wise arranged as In Nu. i R above. The third mv-hj.,’ 
had Schaffers' coflectifig combs, -mil was uth M , • 
arnuigod as indicated in No. j, nbove. 


LcnjJih rif iiiJiLs in mn 

J 

10 

JO 

40 to t.. 1 ... 

Qrdlfi.iry macfeLPF- 

N. 

| 5-csi j 

-.+>;■ 

f.rc* i .44 i.j= i ,.i 

F.in( firnin^ErrkiEhE. 

irj.,| j 

:M i 


1.4^ I.Sri|l.!4 - 


t-42 

!l-T*l 

i.w 

L-SJ l-T.L i-u? U.J 


( he unstable regain nf the No, i Schaffers iiuli Iu 
mentirmed abnve, ih indicated by the — ha tub min 
irs some of his most bvdiihibtc cxperimonth. S. hm j 

|f ft t with his maddfie double the output of tin-. Im 

machine, which was the amount his tliunry M him v. 
expect, but in other experiments the output full Hu v n 
fJ f this He seeks to account for this, amount uthn 
tMflga, by Ihe necessarily gruatnr proximity »C b,. 

cdfliti tocdlfactlfigcoifibh Mi*!, ii i 
nlwaya a great difference of jpoftifttal U-iwi;.,n Lin ■ 


• lllviity, 


tviJ/aifvnsT M.U f, w ,, 

., lB n the h: in 

, _ distance 1 1, ■-.,n..' r u .. 

W^Sf* “Mil "'S' " Mhe •«,« 

i p , , uell inferior Lu ht-; machine, 

Vt "r^ £“?*-*» IB* * ■■Rchine «« 

b>- M- W™ ctl1 - l»* Vi- ■ ,rf , AW> . Inill .. 

- linW n( ihc l>! llie WimsW* m ii.W.nc Jv .,i 

%ncci!ilir •* iTicrtasiiiK ill output. l„ il„. W W 
' t ntachiiit-, sm*vli tauhe* :lk ustil i.m tlic rt«l ,.t 

V,' ttfjiaalfatiiB VI" 1 - In charge ilit Tbwe 

jVfcci «W quite sufficient t<> charge InctalVIr *cU*v 

diiclv only vcquin:'( In i«: touched at n Miigi,; 

hut they fail t ,J cltwge B* nf th, glfc., s , 

^ b^twtiun. the Sectors, and I'mi-, n. ^rcat part "( 

t l ic carrying capacity of the phic i- Il-jsi. tt. >ncrt.ii docs 
^ . r W it|i the fttettriHc hcclor^ altrigethcr and i&es 
' nC ontcd gla<s platen, thus approxiunLating v«y d<H% 
tHe machine of Holt*, which h shu p;nretit ui the-vtuafe 
f^Eiiily of influence' nliwhUies wilh opp. .vilely rotating 
Tlw: real novdty uitMdu^d by Hmictti nppcaj> 


uutii ;l kilLIiclciU linmbci 1 *' or 


plates- 

t<> consist tn uvo 
the ^,15 nf the ncutHthiing ™1 b in cover the «1wk 
^ surface of the |i1»TkJ. By this- the 

„Hole surface of tK' Jihuu passhtfi under th, hiv.-V,- ■- 
il lk - uuulfaUsing rods » el uutely Bk 

,nrK covereil by Uv tqrtalU* triors a» 

L f cl nwclunr, niwl Bur '-.irryinu ^i^ny »! tiw "^le- 

e L«y .. ««’- £ 

ih« output was t- ^ lw " c ' rtal 
* l* txmti" “v 'v 
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**Kcmte*r. titrtVKm* macihx, 

|SJ 

L. llP <t machine, hw* ■ 

. , ,hf. to («.- All cxaCK* rat, “ n ' lhnlt C h ■' " 1 

., 1 . 1% always been 1 he Ilf "" :lt ' ■« , 

[“tw defect: it is r eciting. But , 1 , 

h ^V J ,_, to start it is to rub MIC of the phi!, 

"LtT CUf^r ifl « cecsWIM >'’' With n UtlUi t: r) W-.- ... 

* made a number of quantitative ex,weir 

n-itfi Bonetti machines fitted with— 1 1,• Ihu (iTfii 
double hmscsboei collecting corniw: ( 2 ) single 
eolfcctlug combs; fjj Schaffer-' separated ..a. ■ 

c jntbr. with the first and second arrangement- r.| 
taels described above. The following table giv 1 
ftinl! J.f one set of experiments-. 

llte machine experimented with was a Iti.m.'Lti jn:i. 
Ith glass plates 5S cms. in diameter. 


with 

Length of *t*ik to mm- ■ 

ttfOi I—f Ifctiw 

fai JfoeMnt wish uinsisfbl no-rttirf 

,i p sMirint'iMBNi (*»r arn^f- 

'Ijl jy-fwfti-fk - *rrrfrtl^ rjwl rtlTUKlJe - 
mcitil * * * 


5 10 33 .J.& 55 S 

H 5 2 .j 1 . r> i.j r ‘ 7 ' 

I; 6 3,3 S-^ l>-rt rjLirii 

- 19 7 hS I 11111 




ukanift: In hi^ i machines ( In 




The output is evidently very much increased W n 
me of the Schaffer-' c-lkcting combs, at least wdli 1 11 
rkt. But leakage roinmcnccs sooner, as the spark 1 
lengthened. Honetti prefers to employ P 1illcs " r 1 : 


that mate rial n 


fnamasr jMtw«ot 


to work than ^Iv, 
flives -l -, 



dial gla* 

■ulcanit'S- When vntamii t ,1 ;n, : 

\ n fit brushes on the nmirathitig r^l ™ ,_ ^ 

^kctrod^- I" **“ nuwhin,, with Schaffers' 

c , f 11ect’mg combs, there 1 a TStng« of ilKlability Mimfer 
IC1 that already described in tlic case a ,h. wimsWt 
machine. The instability may !* removed by th- 
friction of the finger applied In the rritatiny: pfct*. a in 
l|]ie Stan ins (,{ t,1c btaehitu:. 
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CN A V 

jvroi 71 - r< n w ao r 1 n es r lohi* k r i ,.,1 % 

MACHINES 

A sekjes of influence mnchincs, characterised by , 
simplicity of construction and theoretical perfect],* 
design, has been i merited by the celebrated pl 1v .■ ; , 
Lord Kelvin, then Sir W. Thomson. As these tiuiclij",, 
were Constructed, as a ruH for practical applicate,. 
connection with telegraphic apparatus, ehsctrometuis ri(l 
such like, they have Usually been made on a sninll ,| 
and not Ifke iliu^e of Ho3t;% Tpeple^ elc. p for yEviri'.- |. r 
spark*. There is apparently, however, no rea-.-H: 
they - Finn] if nr it be constructed for this tatter pmyi, 

The earliest inBiienoc apparatus constmck-iI by | 
Kelvin preceded those of Tocpk-r and l Fol^, if n«.| .r . 
Ih-ii of Wley; the water-dropping apparatus li;n-j 
been di ? cribed in tile fff fhf f.fh'rtrjy 5 .■,. 

Pltthuofih fiul Satiety &/ J/arrcf/££ftr t for Of tuber i 11. 

185 ^ 

W&faf-dr&ppi&g App&f&iuSi — Thi* apparatus wa 
hi ruled fur obverving atrtiCMpheric dedridLy. Ii 
i frd siiiifily of ft11 ipiniifatL'd trail (Fitf- G8j *.«f watri, . 
ufi a I able ^*r wine if j it- - s ■ 11 i*f. riV/if* fliwl discharging by 


i.ORi* ttEt.vov -. 

" R MActtrur&v ... 

, ..i-' 11 \* v * Uri ; ll « h -■ f»w 1ui 

from th* wn!1 - Wt,h ••lily ;, 1 „ 1U1 1 -y ,,r ^ frtt 
^mterwid a dbUmiRt .i. W:i . , ■*«» .,i 

^ilcnisWfB the rim wjih WaU ., ' ■'... i n 

»e*«**' 1 -y B1 , y , 

l,M ’ «™ m !V,4tl »«wfc i... V. ' 1 ",,',? ***** 

done »#»>■ wrtll, *« Ilf ^ nf five » 

far Hl^ fibsc 


nr ■? "I'jutjTji 

tii.it k sensibly as g**! ^ Jirr f^. 


tlsc ^tniospheric effo i 
^ tsHicemcd- ti i> 
ea sy\ by dry In- lluj 
atmosphere round ibt 
insulating stems by L ^ 






a 


means of ptitmtce >imn 
jutdslcned by sulphur¬ 
ic acid* to ensure n Kim, &»._b n 4 K, t.irft 
degree rj f insidcitkm hi 

iflI w&fttlters. by which there need not be a fester to** 
that! five per cent* pur hour from the .mu. spheric ay- 
parulus- A hit!>_■ .ilU-ntiun i. • k..-. L i Hit ^vutci part :h%- 
clear nf s|iitlcr-liiici U jirtVv M iy Thi? 

%kI j tile u :lsi inly he allowed to pii^vi a window 

which has been nti^ed tn ;i siirtidciU distance to prerent 
the itoyJtte coming in contact with the frame. Thi 
nn^/lc m ay project abmu two and a hail feat trocn ttv 
wall, and lie nearly mi .1 level with the window 
Am elcclontwiivr, snvb as tlur quadrant clixtremek-r. 
uUicecl nit the table bvsidv the app^tcitU', and wtw 
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M gtJZCTXiCAf, fXF/rWrx Af,U-///.Yr,. 
lllllluV N-,r i> ■ ! lu- imm iin-l tlu- far-tb, Sbi* liiatrmn,-,,, 


tli* 


.jiMi■ l i-■ 11- ■- oft (I*ici'iiii-i! fepainn ■ 11 flit -i11 


*v»L| 


mmnJini; Urn (*>in» of the Wtftte ami the can I,, 
tha CUft11 M *OTOV UtC P'-’toltwl of the air ;« n 
jwJtit uf llie Trtiilc- 

j„ Mil, .ip|i:icLEir:. if there i« .my dllfcreiieil nf |!i, t . 

between iho on ui «W «ir suimillKling tlw ... 

the cun, Ihc BflWWP 1,f tKu_ «l«W(»fcily or. U„- 
u -i|| accumulate at this |*»int of the spout, «ml [„ h 
quality every drop of water fsillin^ i,, 

J.EI1 a „y with il a large Iiropwlinii of tile tut,,I -i, 
wfcftv nr, more strictly speaking electrification, „| 
car. ' This abstwetfan of electricity Tram tin: can k.y u, 

0 f water will «o on till there Is no different ., 
nnicntl.il between the ram and the air surnmn.lhg; 

ul ^ |' [t . r this equalisation lifts taken plait: II,. 
j>ilcrltial"i>l' the air may he change*! by the pa.-N.ge 
an tie. trified cloud, and in this o“= the can will a;:.., 

commence to equalise its [Menial to the new .. 

the air, at a nto in the instrument described u, 
Lonf Kelvin) of five per cent. |icf see* «m 1 ■ 1 he elec i. . 
fnctcr s hown how much the jiotcnlJal of the can ,n .m ; 
rrnmmt differs from that nF the earth. 

W.fttrdroppmz Apparent —-1 
i lecture delivered at the Royal Institution in iRf'oJ.-i.i 
j^mteri out bow this water-. In,|.|,nr. «p]«tratu 
Mil be wed m an instrument fur accumtllMing citing.-- 
of electricity. This w< carried «ut by 1 

water.JroppfnK can b connection with the ^rih. an. 

tin ..» which fall away .. I'lHuenn 


/.iJA-f: 


MT/i 


ISc 'tfhbM*riw 
'*=m.Ul at 


r RamO elcctrifie.1 I--I,. Ul ii„. 

; idl .,lli.: incited v e ,,y. u (1 „ .^ J 

l1 '" * 3 ? “ l -'" hi '- U i ■ Of□ ■ ( : d® 

■fc-Hfr ttrol« w,il r “ 51 1111,1 in '•■■■ «. i vend wSik : 

, i. .u, v ... U ; K :, Ll 

triiiT-n.Tc-'L 1lP au- lliU iL -(1 ' (l 

■fa nhcikt; ifc^Hju f<,r rtiiiiiitMirtuy. ■ i.. r v nkr i fc j i| je 
Sl1 fetv: WLl1i ' r -‘^W'“£ signal! 

j^^A rirCi^rotali <n reyp McrniLVi . m u. 

iT)i;s il P in which the bvaly by T |., 

il[W p of waliir « TOiintcti-hl fell. n.-hL 
itliitc for nn other ^Irenm of j T ,^tn 

fpisfl which liitlnf Up tlit ^ha T ^c . -f 

tlic fieW pl«*c u1 ' ll1 '- fnnm’T. 


«i KcKifi 

l 1 

1 r 

•L l 1 

1 \J \ 


[tl I , 

ekd 


zhnr^e. 


Xbc illustration Fig, %) ahwvs the 

f«r ii 4 ukIc --Li-, .liii, Tht i 

siK>ut fron! which the witer folk in dr^s 
■ 4 glutted into the tube /?, wLiLrU w-tvcs n> 
jociuctor arfieM such a auum- .■ 

that the dtop ate formed tbc centre .»f 
tbt! tiibc% After leaving the to Ik 1 /■ with 
L ) w [f cliiirge of eloclncity, they drov im.. 
Use collo'ctiu^ lube f. iu^isic tlu- I.ulit tube 
tlierv is llXVtl a wmical or funiu t-diapcd 
mix’ with an B.|iemi rL- at il -n^x of suflVicut k 
Jijimeter t" allow the water to CSCUpe ftuni 
il ,is last as it is received The charge nl 
clnctilcity is completely ihsrh.n -.ed imm ■' ■ 
the escaping Steam being dl(KV 

II the collector of this ft 


! 
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h'f Jiti'j 


WICdJ. Mrs JM£Y//iV/s s 


ftldUCtQf nr field ]i(nle nf 41 
ehdrjrp will lie transferred u 


L *'itu\ 

in 


cnuneeleil to 11 
%l roiiii 1, |Mirf of h* 

M ., ... thr wJinlc Ml’its charge will be transfm^j ■ 

[jar irh'Jin‘li |5 I»r ill'-' Mllirr sutsum, ns thr r.a |iruHiy t | . 
* mU di greater, owing «» thr P"** 1 * " f thr ,lr "]' 
W jitcr in Ns twitrc, at the [Krtciitlal of the trnrtli. 



j j%j, jn -.iv.rt-, the arrwigtmcrtt of the «ppnr»lu.s with 
twu rfreams. Tin: l wo r«ln ceoneclmf; the inductorai ■ 
rhr eolli^ting rule - an connected to 11n sutu' l>o 
Lcytkn jar-, whkli maid' considerable chargrs to i» 
a rujmotottl* "Thr practical limit to the charges i- 
wh>,n one i» W -ilnrijj tut to CM I W i sparks to pits* i' 1 ' 1 


f ORl’ KXKW& ■' f.Vi /.! f , v ,■ 






I tb 1 *epanfcliny; rdr-pnc,.^ , , 


f w ,icr ' nW thdr l~;l-r ---Mr- . 

dpmwww tlm.UKl! whkluh^ L 

n is "»* will, cli.i.irkity J,, ,* 

ufcd*= «*"«P 1,1 .. inis.isitsrrii^wr^-V' 

„ delicate electrometer, to see Ml th. : tnUPK . ilf a £ 

|tl i,tote* a somewhat rapid sue©..,*.,, „f 
in lOUff F lrt nf thLL nr to sra thi* of 

vwalct flatten^ aW ww the Up* u f ,. 1!t I(T ^ lbc 
rcteh^-^ 

Lortl Kelvin mentions that he m tai to the iiweti* 
t i„n of the ftgerwrativ^ ]rfnciplc in the nbsru- raadunic 
j|| CQEiiul^ratirm nf the iiulagom prtrtdpljf In the stir- 
excittiig dynamo which Had just previously been in* 
^utc4 by SitinoiiH. and Wh&atstorw- He ahn mo^ -m - 
fhal the in flueiict! machine >n*t described tv a- constructed 

by him many years befom 1867 . 

a Inductor anil ;i h-rngie fiTtivtr^ ^11.1 

putting the inductor in metallic communication with the 
rnctal vessel or cistern whence the water flow*, the vL*s*d 
bdng connected with a delicate iiU'ctraiteirr, an th'dric 
effect is generally found to accumulate in the recover 
pjlid ulfixttoineler, whfll^ the lining of dif d-lcfU and \bi: 
itiner metallic surfrio: uf the inductor are of dilinvnt 
met ills ► If tin.' inner sttrfBtec of the indncior dty 


inductor prtsoit a ,lf 1*°“* 

,, r w t,cn tlu:y iwcXk :iw;iy tt.n« the Wttaaw* 
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SlJiCTStCAl. HtKLUKifCB MACiflxr , 

hu , ;r Hu’ copp 1 * fjf* 7 " xti,i ^i i 

; until, or » bright inti nil i , l|; 

J ■, ( ,m^ Ji slnuiewlourml , 

. ,|tJ "; 41 m*. «"™ B lwCtmK l ] “^tiU'1y Hn t 

l ’' 1 ' [ U- thu MWWWtlllR IVMhiv. . I, , 


^«r.wuT. » ,,u, mk 

7 i in falor ■* “ melfl,tlC 7';"" ; ■ 11 '' , 

““ , or copper, then- scum* In U Inn, 

M c hd; in thu effect whether St be M . i;l li!j( 

IV " / walcf "f L J U '*"- l |r >'- 

Cappsr filings dropping from - L .., 
y | funnel breaking JVu„i 

ij fa the fiddle af a atnc iiktuelrn-i- _\ l - 
1 the cnpjKT Awnd is soldered, ^ -.!, ., 
ftfg, 71 , jiraducc a rapidly incro^i „ 
tlvtf charge in a small Insuliit^l cm j. 

I heJow to receive them. 

The action of the npi.isimtu-. = ■ 
w | scribed bi closely k. Ui; . 

L=- »<--* the vnthlie Cell, bill difl^rs in 4,min ■ 
y : -i. —(v-jipiii 1 - from the falling of the ■ lr. .]i M , 

! ^ ,n H'b : ? U3 ' : : ' tt ^| cr fr^teiid of frum diem it .lI .n : <-, 

In his lecture before the Royal InstEhiii.m, 

KeEvin aho pointed out that the flame of ;m n mU- 
] B( np acted in tin mne way as the water.. 

apparatus i** f it reduced this lamp and other ..III. 

material fn cnniriCCtfefi with it to the simnu puicnii.il .. 
jj„,r i!Hi- ail in ill' neighbourhood nl the II.im 

. rptitah .' /: r fttrtf /njliiiit' • P /rrt firrtt \ j i«■■ n m. ■■ 

Wfl i 1 It ,f;;rn I ! j Ut 1 1 11 -aN a thr application *4 hpl III- 1 *' ■ 


1l Qr| 


f 0 K /> A'AV.r/A- v W/. 7 ^. A . rV . v 

4 * rceflp*"B l]lc ai K.«'i- nr n H . 

. .. w " ,|rl ' , ' ,, '»>' . " lll ' ; 

Mart* tnrtrwiMsit. The r lsll , ' ,n 

„ lV #r trawlim* "Well wilLU-*^,, t> 

- A wheel a vulcanite, with a 1*™ , 

ufflietJil i t*al I. ■. I ejirrieri f, ir h[( V ity) irtl hs , pktt* 

i* fcej*«‘ ,lUn B r;, ]’ Uil y •‘•■“■ui a Jed .,-i ' I " 111 

^<ery lightly tuucV,i,i . Wll ^ r ^ 

by twr. fwctHl Iffllgnt firing*. On, nfili,.... 
caflh npr'ilO ” Claimed tin- , imll „J JWJ" 
rl- n^ivliig *prtng) ,, iih a „ insulted ^ ,, ™! 
called ihe receiver, which h a« a i 1>K ^ s ^ ™ 

CWldliCtm ■' 1*1 a,, rmliiiiiry deelfic machine. Th,. 7 , mt 
rtf wirtt *' 1 <jf the «*“* s Pring with tht carriers is J 7 ,i 
N* ^ Influence .*F an cfectriAed Wj- .igencmUy m lh . 
sulflletl piece .if meUd: calltiJ liic imhicuir. \Vhes, thi* 
i» negatively electrified, each tamer . 77 

L’oiiti.ct wiili ilu> isirih-iipring, canyrng positKc dec- 
iririiy, which it gives Up through tin- Ttadver .-Imi¬ 
ni die receiver. The receiver and inductor are each 
ludlowc! out to a proper shajn!, am! are priiperly placed 
lo turruiind, each us nearly as may be, the poim «f cn- 
ucl of the corrcspnndiisg spring. 

"T\m‘ inductor, for iln- guild working iif the in^chiTsc* 
should l>c kept uh'cErilii'd tu- i\ const;mt p. 'lentiiih Thi* 
t> ufFtcteil hy nn irctljuiu [ the re^Wiuslvt, wh.. h 

m;iy be n.pp 1 icrl u. ihu main whrcl, hnt whi<h i-h ,i l.irge 
Enstrumctlt ought Ut hr wurkoil by a rnUih MUaller 
ivarritr win cl. iiluuhci! either lo the t ..a-nhi • 

UKriiirig-shsift." 

■J 
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■r l 


duetto 

\nrrrj-' 


f f jtctpk *t tNPUMMCR MAM Mi. 

It mty differturn of i*twiifal bciwm, ,1 
jfjwft to begin with, the action or th,- , „ 

■' r icmidfn^ the com|*-ntmi frltcr*- t 

c inaufaiion i* perfect FMcUcully u, 

f trf thr machine fs st 4 irt«"r! running i 

I spark* begin to fly »iw‘iit tn vwbw fJ . ir - 

nJlhiwjj^h the jtldtltlrir* : ( 




(lx*hc* aw* 

th<- AndArttu.fi (Tien 

( ' 1C<(W , haw been kept for day* a' cnn-folly ,i; ,|,. 

i> poviibl^ 

pH of this kind fPiR. 73,, with 
r.f, mu constructed for Atlantic T»i« 
application; its nciion 


SfT ? startlingly (succ^riil, u^, 
in Kelvin's opinion ^ 
effects might tw fxpi ■■ 
from larger inaehfii- -. r iS 

same plan* 

When this inetrimj* i 
uactl to fcpleniih the u.^r 
of the inductor in the - 
'.taut cfectrie machin¬ 
al ^cfjbed above, erne of i 1 

ttrr , is ooniKrcted with the earth, and 1U< ■ • 
iKliKtfjt to be replemiabtd- When accnu' 
h desired, a yautft: electrcacopc is appli' 4 1 
make contact between the connector v 1 ir ” 
1 -oi<h<T on the potential to Ik- maintain- 
,,, (jf fnlYiny t* UfW a fertatn limit, 
fomrofthr rqjTcnisher^ iK:. 74 *'" 11 p| 
to fCpkwWl live 


/ /}/('/* f. llllt.' 


'if fl 
met 


artier 


Iht SrKi«£*w 

dfM i* 06 * r . , 

jy# cjutI Wj* * f 1 -II*. 

which aft: ...in 

on a nvhi 

ptatcl **= flot *l Lc,1r 
^iped ao that ih 
before wnergitu-. 

'fhc object of dm 
W H5 be cxphiim-d 

^ftcrw^rd-i- 

QpcniW v* p "• 

in four pbeca In the 

inductfjr*', through 

which ipring* w 
paAxnl It# much thr 
carriers a* they p 
f^oirfthuAtspfiiiK 
G fl calked the re¬ 
ed wing Ipringji, an; 
connected to the induct 
metallically coiiULtkd with unc 
the carrieror reduce I hern to i!i 
in enstact wiih them. The <-u 
concentrically with the: ask hut 
rally comes in contact with the s 
must be placet] sfi that the 
covered by the inductors whe 
w(ih the springs. The .^tim 

folluws j— The jwitciiti.il i 1 U v- 
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charge 
the Inductors, 


Jff ucitoCAi- amcmxks 

, , however complotclj' the appnrut,, . 

f 1 ^' \: , Si „ iu'i^ a. wv will ■**■"» t,liLl ‘I in'. ■' 

h 5£tJ« **a of a pn * iiivL ' ^ m 0nc 

-T .V (lie .»ther Inductor l’ a bang at ., 

MM , ai-V When ihB«rrter»"» E " P"* 51 ’" 1 ' ! 

CZ£*i» »>** “ eun ‘“ l ' vUI '* 

laying V' Cr> ' nn tH " >P, ' V5 ""' " 

■ which thev may have will be cnmrnum, . 
By continuing the rotation of tin*, :in 

. v me » c<M,Ulct wllh lhc ****** H < H - <lf th, 

msutralW"* circuit. In this hllcr position they , „ . 

completely inclosed by the inductors, and ,u- ■ 

the same pot*tM. The result of this will W tk,i . 
W 3 I rcteive a negative charge, and O a positive rhar., 
lh| V charge* being in amount utmost as large ,i- u 
Lhargvs on the inductors. As the rotation prncink > 
■•vith it- negative charge comes in contact with the nv, 
irg spring G r and communicates a large pmjK.rtii.n • 
^negative charge to the inductor F„ thereby men :,sii 
thi.- rtegatiw charge it already carries. The diarg./ which 
each carrier ca rries away from the receiving spring mb! 

he | t . s than the char#- which it acquires when .. m.i : 

with the connecting spring, I'" otherwise ch;uyr> m lI k 
airJij'.T'ifi will nnL increase,but diminish. T« 1 usun- tin* 
the inductors are benias to be closer l« llu-i .m m- 
when rhry are in emitted; with ihe connecting :--pun 
than when they arc in contact with the receiving 
BytirrniL: pfcfifoJw in lh<* o|>posiU^lii''’Cli» ,n li ' 1 

rJutg^j UJJ rJ 1 irnlu' I'.r ^ will l*r lI i 1 (Ii 11 1 •« 1 11 1 - 

JJif f>[>k-iiisfHT * rin ht‘ spun rapidly fullmI ,l 1 ,M 


ffWi . 


i i n 


fjWP KJSLViWs / A>7 .f JMe 

i the cml ->f i-L hIcl-i ph. ni M | 
vulcanite shaft, and pci*** tl W{ , Ugh tlu . 1 ‘' 1 ' " r * 

nc Potwtmt hyurfm;. K. | " 

.&:&&***** for equalising u* petcnthTJ^S 4 

(w hich might. . anelectromctw)^ 

v#*** . . . w ^iiai .; 

Thfa p^rnent was used far 



iJJ 

1 : |IJ. 7fu. UimS Kl Klim I'mIciiIi.iI IjijiulM-r. 

tficity of crystals, the theory of the gahaiiir n*!!. anil 
similar researches. Om: 1l»mt of the instnunent, suited 
for testing the electricity nf crystals wluit heated, i> 

shown in Fig. 

The springs A T and A 1 I 1 are insulated md Wtl* 

netted to dll'two dec . . .id it quadrant clMtt 

or urn nf tlk'in may l*r connected with ilw insuS.iud 
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M m-y ..hviouily Jut CMiRtniciinl, 

f.rfti lw?b«n coriLil by i-"iil Kelvin I lie , 

h. tte Wheel “f* nil.I, 

■r| ic (W fa«f tlw wheel m ^ -4 . 

-rtilheentiiew im» nictnllic phtemt bar 

FWdW *" ''-.xk.if m. 

VhcfiM plates or idductors may be tatifiem p].,-, 
i:ur , c J fimi cylindrical shape. 

The rtMtf hhMJ for electrifying the ink Vl . 
il^c syphon recorder an cable signal ting, vs a combi ,,,0 
of ap influence ramfihiwe and an dcctramna.-, r , ti 
Froment type «f etatromoton the armattnx .->f vllj 
resemble* the wlasel of the mouse mill, k used, [ 
pajullcJ iron bar* r> f motor,, which arc in-ij],^,. 
serve *s the carriers of the influence machii , . i , 
opposite sitte of the armature are two cyiim5rii. l |j: 
iHpd field plates, F F 1 (Fig./S). A pin k attached il, 
r^n- li carrier-bag, which projects so as to come in c. mil.h,: 
with the receiving springs <r n*. connected to tin- fit!-! 
jikto. They al^ touch at intermediate prism 
springs dfl 1 «f a neutralising circuit. Kotatim ■■' ■ 
motor, and fieuce of the influence machine, h prod llu-i! 
by n baltery* 

Ewf/rsi Hand htjhmtfi Muthhirs* Kelvin r- i 
that “ when great intensity h desired. the best |>:itti-i 

Will probably I>i■ li tce[ by substituting fro the r.uiii 

ft bed an caiillcss rope huldiT, :i< il werr h willi * m m * • br 
of metal and longitudinal €f>rds of silk tir oilier rh■ >r 1 1:•!■■ 
m mi killing material. Tills, hy mi ad ion an-dugou 1 
that of the chain pump, will lie made to move will 


i&XP K&l-VW'S tNFiMl TATA UACUilHis 
r^P'dity- carrying ^ctricUy fitmi lw 

into*** * Poverty , , lld 

^ed rcee.v^ at a iHiIjuk* fr*. lllr 

1 >( |, L . nH inucll ;i- MWnl fw,- 

tfc may b* weH t£ ; ai - :,:r[l "- to™ wne CAW maefe, 
h^ivc been made on the principle or Kelvin ni . lk . 

bdrtd mecWnc- 

Ifl I **7- u ^ tjl a imdiinc fur imilliplySup 

.jpEill electric chfcrges. Ati endless indkniV.b.-e ml, i, 
ms3 rttntcd like mi ordinary lathe band, on tou putky a , 

\t intervals on the tube arc wound r*f cooper wire 
I hcic rips as die carters of the machim. Om of 
!hc pullays is connected to the earth, and the uthef u 
turned by n hatsdler Opposite thi_ i IjcIi, where it leuve^. 

L ho earth^cormcetcd pulley, is held the Wy with ihe 
^mal! charge which is to be multipUud. l^ch ‘- t ,pcj 
wire carificr.as it passes under this electrified budy,hdng 
in ctuit^ct with the pulley iind thus with the earth, 
receives ;i charge of the opposite kind ^if electricity. 

I- i.-lx L.m icr with ks charge proceeds towards the other 
pulley* and about half-way it enter* a metallic sphere, 
through n perforation In which the itand whih- 

inside the sphere, the carrier is iHschargcd hy mcar- ■ -f 4 
contact spring. If the sphere tn connected to a Leyden 
iar. a very large charge may thus tw omimumcalcd l- 
the jnr> thougfi the niLgimd charge in the mflucubin’, 
body may bts very sniidL 1 his evidently belong- u> the 
class nf addition madnsies, 

A n Infilltruoa mnehineof tlw cud Less butd type* 
arranged U> mufeply »lw d*»rs^ lM1 lh * *•*' v ' il,c< 
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*o 4 EIJiCTRICA / INFfMfitfCK <Wst C/ffAft iV 

Ihljt been iJcflf^nctl by the author* Thu* nii ( i Iv, 
illiJatmrccl jfi Fig. 79 , An endless bin ad A, ,,, 
riiblicr cord, h stretched over I wo grooved |,,,|| 

H and fA Holh the a? [ml leys are mounted U u in .,,1.,. 
sirppirt-s and one *.f them is turned by a Imndlr, H |, 
should also be msitktud -Short pieces nfbrass tub 
Hfififwfd mi the cord, at equal iiitervLtK to act ris 1 , ir| . 
The field pliites or inductors arc in this case ferrule ( ( 



■iluirt piece? of brass tube, \ ri and l’ fli surrounding 1 1.. 
criil" of the glass inf mis 1 1 1 1 ! a< through which theciulk^ 
band A passes. The twu carriers In side the inductor?.. 
J j ' J 1A, art connected for the moment by si ncutniii-.ni 
fi'irl K, They thu? receive all opposite charge to A* 
inductors, Kacfi carrier with its charge next passes 
iikiiih: the r^rlle- tirig ferrules, (V ( r t <jm I hi? usher eml- 
rjf tbcgtwf tube*, la which they give up their ehargi 


lORP tWU? mcf r UAcuwtr, 


1*5 


w ^V Wl, !ntndr-.. u '- 

%c l* r,llcs 1 , , ' T .. . ":•■ t»ii 

^ ix j I ,, ;iih! the fcrmW* F. by . Ummtwt bm, 


5 M S WUt « «*• N and |-, runiishcd Willi 

Jjscharisinfi hunh^. may lac fitted to Land M. If the 
alleys » and C are rcthmd to a sutotim. dtatnee 
thc^lWtrodea of the machines, v, prevent 

to earth, it will he unnecessary to insulate them, 
>biclm K ^ ^sud m *Y he ccmatniiiteil with fiat 

"iiittapercim nr Indititybkict belts, and -I*-, pUta nW 
^ lC l below, Instead ” r the glas* tubes, ns m the iVm-, 
d^cribcd, A silk ribbon belt with tinfoil carrier 
a very good arrangement. 

There appear, however, to be considerable practical 
tjiffkuUlcs to be overcome before thc?e michint-s can 
he made to week well# An experimental machine «T 
kind was made by the anlhur, but, though the 
machine excited Itself* only very *Wl ipaffe c.miW be 
I from it. An tipdiess silk band about 2 inches In 
breadth, with irnfoil di*cs, iiasscil round two [>u1ky> 
nutating <«» vertical axes, U appears to be very Jififcuit 

to ififtintain the insulating properties "f the silk W. 

owing In it* lidnlact wltli the pulleys. 


■ 
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CHAPTER VJ 


mrexav v.irrnxrs t:t, 

* th= amount „f ihc w 

U* P rt ; Ctl,iir l " : '":' a-ivaluftg^ 

(tvL . jdniplc niJirhm^ m ftrUinnry u.,j i t 

lW «c t,1!ln , th . C: ^ nf «*•«: mae'iiir-, , n d :. 

11ll c ]' 11 ^ ^ «P* double, * • MCept when tt, 

Thu- gcoeml con htniti inn 



\u >r >Kh S' vi a nn tis UavtmuMl) ■ j»r Dt;ini > MuV J(| . 
com Jessed air .vaciiixivs, kt,-. 

U itjns the last feu year* n number of mac him .. 
cnnsbrerable novelty and ^rent practical vnlu,-- j h ., * 
been introduced by Mr. %V. R. I J idgeori r One >,■,*• 
known tnudelof the Tfdgccn machine: was first dtacriU : 
fn a paper read by the inventor Ixjfore the i*|^.._ jl I 
Society, rfth October 1898 .* This machine u ;i-./| h - 
ever. nr>t E hi: first outcome of Mr, Ifdgeon'st labours , I 
thy fidd* In 1 syj he exhibited to the Physical Scdety 
a machine whtch p ff though dot Identical, con taint*! im,\ 
of the cs^ntiat features of the mad line about t., 1 
described., I 

The essential features of the lldgeon tnaehmu! m-i y 
be stated as: ( 1 ) The combination in one machine of iln 
rotating support. and the fixed -.upprul for die tnctin m 
' 2 ) improved insulation nf a]I parts of Iln 
machinc p but rnon- especially of the carrier- II | 
l J idjN-^n -rnigfit hr Tortly clc drilled a tin - I 

hmaliofl of a U iffi liu i ,E mid 11 Von 1 * ltl£ldiflli , 1 tvi 1 ll SJiri i ll I 

' Pklt I Pfr. a- yi A s /•’*.. M*|. *|*. JI. H|,H ! 

/'JV l*oi. s/j, p. 7, 

tti 



machine will be l«st expUimeil liy mi 
Vlcrt'm diagram (l r ig ^ii. 

The Circle* I' and n rcpncseiH 
mlHtin]' disi wbuHV dinxtiwiv* ■'! iwUUi'U « 
by iln- nmiwH, t>AC ^ , ' ls ' '* * 1 

roil, inimcly. I" IV ■'ppwtlc H,aml V I • 1 



(C) Jeff Behary 2019 















/r wcrwrA /. /. v/-y t wvcp: 


Collecting bnuslic? C C 


JfstCtffwjfs 


i'JTn'ri- ft\ 


t, slightly displaced from ihu 
'" P° 51hqn - are connoted to the positive ftml ’ J ' 
electrodes. So far the general 


arrangement is 


^Hill 




m tt ^ti 0h Ui 


t'-i thnt in it Wim^hurst machine, But 
this there « Jour fixed field plates 1, ench of ^ hi 
connected to a. replunhihine: bm Kb P, which tiau C |, ' 
c^rrlcr^ on the discs before they reach the collector 
and takes off sufficient dcctrfefty- to ran into m n u . ' 
plates at the required potential. This part of the 11 ^, 1 *',,' 

i-t similar to the arrangement of the Voss machine . 

I he operation of the Picfgeon machine will bi_- }ViLl 
Understood by tlio*u who understand the working 
the Wimshurst and the Voss machines. The pluses 4 ^,,'; 
minuses on the diagram show the distribution rif | M ^j t . 
find negative electricity on the various part^ of iy v 
machine when it h working. A partial reversal of q v 
charges on the plate is caused by the collectors C, as i rf 
the Mujaeus ; 1 and Sdmflers 1 machines, hut the comply 
reversal Is effected by the neutralising rods, 1 ^. 
Circumstance is roughly represented on the diagram in, 
she sixe of the pluses and minuses. Let m Follow .1 
carrier on one of the discs through a complete 1 y \ 
taking a carrier on the disc K, and starting fr^m \\w. 
print where is receives its positive charge, that is, win;, 
it touches the neutralising brush \\h At this point 
the carrier is almost completely surrounded by hvn 
negatively uhargecl surfaces, namely, that of Mu- rotating 
dr *<: C* on one iilc, and Mtiil oF the fixed inductor I mi 
tlo oth" a r ■ idr. Under these conditions the « ili th* • I 
■ -11 roy, tt, the earner in contact with the nenir.ili .m;, 


M-icitwss 


ii'fr. 




charge 

tlSSUalis^ 
af the 


„ lt i at Mr., potential, ,, 

for any tfivcH p.iuniiat m *1 

t?~*~ «“ J£&*« 

stitch «wh earner would r« c «ivc a, ll „,' 
bftt .h would Ik: I,-, 1 1'ittl halt Tin. i, OBe . 
f " r lUf lcry n “J ch B™l*r output ,,f lht V[ , 

< r p fr; With is " *** 

jiu-tr fotpHig plates. 

Kadi » it polite ltuul«ll*i 1 , K Wh 1M 

receives Its maximum ch.tfge anj posso, 0n t ,„^ lrU lh * 
^ptenishiut: biush !*, to which it gives up „ n i>, ,'.., HsU 
Hrtnw'rt vi ,l# dw ‘ T « w ’ *“‘ l to tin- collector, to which 
it gives up the whole ol its positive charge ami acquires 
it small negative charge. Tlie carrier continue. it, 
progress with its small negative charge till it i ,udus 
ilic neutralising brush l" m the moment when it , 
Mirromuled by tlie positive charges on the farf fi c ui- 
pliitc I ami tlto routing plate Q, Here it requires its 
maximum negative charge, ami thereafter through 
a negative; cycle sicntlnr to the positive cycle |ost 
described. Similar teaetuuis go on, with ..irriers oit the 
other pint li C ( the final rcsnll Ijehi^ llic distribution 1 " 
electricity represmued oti the illugram, 

Thu .kctiuvl machine is shown in ckwMtion AWd plan 
hi Pigs. Si ami !i2. 

Oil a wr>ude.n liLUUsbeicinl A are erected two tapering 
fltMidnftls If tlii'L>ugh the upper end- uf which is phased 
a sted spiuiLle S. Tin > mh the Hpitldb ^v- 
ami pmjcul hcycnul (he sui'i^Tls l be bn^M"- vt iht 
m-iii raiding fodi K L arc slipped on tbe Wfl| ends 
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JlD SlSCiXlCAl IM/f&VEVCE MACHINES 

Of the spindle and damped in the required im^h, . 
nUtB * Tllc nut the end of the npimlle llL . Kl 


Fin, Hi. — MitfMii*. 

decLroden in preferably 0 / vulcanite, with 3 eluded end in 
prevent te&tiage, The botici D of Llie two discs I 1 11 
route on the spindle S. rind are rotated in opposin’ 


.1 fACatms, 


- b >' r fie " iU " 1 helu 

th£ driving axk, 

The toed Arid plates, l, . . 

m ** b *? k . <jf Lllu lw " U, "U« rn.lsd , 

' cl ,1ii.r!y «l»p«d piece" ,.f .Si^t V„k,mi, -IV 

| j n fp ul 1 . 1 


Llf 

Tlw = 1 


MLIlv 


.1 


^eulinriy «l«pori . - 

lh« ■ fceet! ‘ i ' i shown B Ate J Hlle 

. replenishing brushy, 1% af(! mourns IHI W|C 


of tWl> 

- oh*pt 
ti'jtted. Sine-, at |, 

of 


Fin, 8j.-l‘ii!(;cigiV Ma-rlviiw, 

the two shorter radial arms, and are connected to the 
fieid plates. 1 . by narrow strips of tinfoil ninning along 
the backs of the sheets of vukanilc.as shrwii by dotted 
line*. The sheets of tinfoil arc covered over by * 
thick coating (<w thick an the nikanilr shed ■' an 
humbling mix lure of wax noil rcriu, t" tv lUa-cribcd 

Liter OIU * 

The horiumtal arms of the neutralism^ f" J ' K 
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f rcrtr/t -t t /ay-t. if a cm. \ f . 

.4 bniss iwbcs Np which «irir scrt-w^l m Li K 
vulcanite tubes M. Tliese vulcanite tub. 


COT 

(kick 

shoLliderrc I 


niliil sOTWcd i [] %a the 


vultyinUc p|^: 


tjiroiigh hplcs cut in the tinfoil. The brushes ]■* w!( 
make contact with ihe carrier* are fixed Cm the tn,) 
brjvw rmh O k which are pushed through Ihe Imi,,, lllln 
X t a U the brushes just touch the hr sis-; knobs ■ 
carriers The join! between the vulcanite tube M L 
the rafcniute plate must be made n good tight fit, 
that there is no possibility of leakage between y , 
tint nil and the neutralising rod, since the differ^n,,. , 
potential between these two conductors Es father m,., 
than half the potential difference between thedccLnxh^ 
<if the machine. The tube M must also be riif suftkit;^ 
length io prevent leakage over Its surface to the tub v 
indeed, it would appeal' to be advisable that the tuta \\ 
should cover the whole of the tube Is; instead of pm 
of It as shown in Fig. fe. 

The carriers are sectors of tinfoil, which arc 
on the outside of the glass disc h cadi sector hdi^ 
separate! from the next by | inch of bare glass. Over 
the sectors is. poured the Insulating mixture of resin anil 
wax to a thickness about equal to that of the glass. k 
would be impossible in the Voss or the Wimsliur>L 
machine to place the sectors as close together as in tb. 
Pidgeon machine, since .the leakage would more ihm 
criUnlerbalriEiee the increase or surface. Makers d 
influence machines do not appear to have yet realised 
that the conductors of these machines should be^as 
carefully in sub ted a* the secondary wire of ail iiidutfitui 


f'lnGEOK ,1 tAcmxF* 


rSP, thomiH we lu™ Jc, wllu „!, i:tri 

w gre PI in to* '** ta in tlte 1,11, • 

llw cn:ilu ,,r 4ii)wiiiy ; l,, ,.. v J 

*’ jifoed out. 



pffleiicai'y ^ . . 

on ijiBt <Mf » fiwa .1 w knoh 

the '°P °T w ’ u f *“* I*'** 1 * U flic tnnilalinu 

c „iain« snlWcicntly t«bc t«kh«d by H„ ; Wh,, nf ,£ 
neutralising tods and of the oolkctcrs. 

All the snetsdhi: pam of ik* dcctrotk^ n T eoHectnr- 

C are encased in vulcanite tubing. The rabecting 
pushes are mounted on One ends of bent Ws - win£ 
which pass through vulcanite tubes to lbs h™, md- k. 

The rods R are cUmjicd to the itumiird* V by 
vulcanite nuts o screwed on a thickened part of the rc*k 
rods ZZ.on whicli the discharge knr^ X V ur 
{\xaif slide in vulcanite washers contact with the 
red K being secured by a short spiral spring. The 
whole of Ihe vulcanite Wusdiefy :md Lube- c^veqnp the 
n'^l R are damped together by h crewed vulcanite c.q* 
fr and r. 

The vulcanite plates which support the frnfoiU \ 
iind their reptertfehing brushy l\tivo *adh> a* already 
described, four radial arms or horns* fro for the tinfoils 
and two for llw bruslics l*. the plate* aw- supported 
on the horizontal extenrioiw of the neutralism;: “ : *l-. 
stml a notch nr recess is formed in rich plate to allow « 
In clear tiie boss 1> of its rotating 1*1 ate By ««««»«««. 
the mils or the spindle S, the neutralism* rod* ami tec 
vulcanite plates to which they arc atudwd «« « 
readily removed from the machine 
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I ?n rblfawMlg itiv 4 i ft:iv prrtdtcn] EiiiUr-i, ^ 11 , 1 ,:, 

M 1 I , 'tilp;i‘vut 1 wlllel] 1 ,‘. ill Im l i 1 ►f vuhic En thiwc win, 
tom th mnchtfio* The hccioi* should be ' 

l\"' i: 1 *'-- pN«i<-> Willi gold State; die neutralising |’,‘, M 
Inr Very tiny, lifcu small paim bfi 4 s| u .... 
hnMi^.ii knobs may be used on fhe.ooUcctorjt 

1 hi- Ji'-rs iv it It (vmiflm, and Item th«m by fort- rl 

fM.-iti with die in aiLiting niixliire, The vnksiim, |,j 

which support the field plates should be about ir l | | i . 

I he ropk-msEiing brushes slum Id E>e flush with i| ir 
I‘! the itbollftc, Si» ns not tes scratch tEle wax ■ IJ,,, , ( 
k' i^hs tin- sectors .should be stnal] k smooth ai U j tnL , 
and should project duly slightly above the v, , 
luniLr.ihsing brushes should barely touch ; the - | 
s!u uld be > l ^joai* lI non -conductor. Vor the in^uhr P| 

■ Hi viurv, iMrartht wax with .1 melting-point nf about i- 
shiHild b v usedp and the best resin is what is kn« 

.1- " golden i er=iiii fc J ' The mixture is made up nf i; ^ M ,j 
parts, by weight, of the wax and resin* 

/';<■ far .vjV Trtftfet ami Multiple Mafkims.— Xhe late ■ 
run chines/ designed and constructed by Mr, IT* l^ei 
timer In several important details from the iy[k ■: 
machine just described* The principal difference consist 
in r Linn 1 mg l he plate s i ti sets of I hree, in stead of . 1 \ - ■ i 
of iwu , 4 H ill the old ty|X'. This enables the inventm s 
string a large number of plate? close together cm tliv 
same axis and thus to produce a very powerful ;u ; 
cfiinpsict multiple machine. A simple triplex 
consist , of two miter plates running tn the s-nr.c 

J hfiluls fa I ml, \i\ 


rllMKON UACtttHBS, Err 


JUfi Li" 11 ’ ii! " ** .. l>l.,l, 

iiic '■■ th* xwa 

■1 in< ^ cu * rs i*‘. . -wir^iu. 

jilMi tn*y iK repkrnUh- .! f TOl1 , 1k , w 1 U | 
iw0 ,pl;iie machine, - J( they n«y hi iSSSLSt 

-'i"; touch, “« t!u - ■■••••• ■ ■ middle dta nt point 

dutiable potential, Several dffTetent li.rm,, „f 



Sj. 1 ir»“s MviLlij n Mac1'|[|'. p 


year have been devised by Mr. I'idgson lLlt ,L ' l ’’ c 
machines. Owl shown in the nitre-plate machine 
(Fig. appears t» be the simplest- The nutW ' c 
discs a, y, S of cadi set of three discs, arc 
tfcntral spindle which is driven from the maili shaft 
Uv a crossed belt twwssinB round the H^y 1 ■ “J 
discs i. 3 , 4 , 6, 7, and 9 «w I®*®* 4 0,1 U " :; " WU ' 
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Kf. TRICsff. tiYJtl. tt&h'Cfr ^ 


iire from ihe crunk shaft by ape tl ^ 

.ppfh teitc direc t fori lo tile middle dfcfis, v ' ' 
am the fixed fodtiemrs, In the aide view h ' 
mui: hint., the fixed inductors A p and Muir r,^^' 1 
brushes R are seen En be similar ia , 

Ptdgeon^ eujter machine* Four iieutra Lining bmV" 

^ arc Jilim-n* as flfmogetl, in touch one ciut " 
one middle disc. S ak the embedded sectors . 
their contact knobs. C C ait? collecting brushy '' '' ' 
7*he method of insulating the rti^lllc sector 0 f 11 
discs rn this machine is novel. Mr Vki^n h '‘ 
dmrnmJ that n new patented material called: r , 1 ,.,^/.' 
m.ihc- .in excel font insulating material for irifl, lMlh . 
machines, and it has beet? found practical to einlh-d i|. 
3n sectors completely hi this material hi r! 
P* 1€C ^ 1 ,f trianulactiiriryj' the discs, 'Hie discs are I anb 
W of thin sheets of the material. The sector , 

are placed on either side of the central sliced and Ml, 
another diLvt of the same material is ivdikd , m ^ 
front and back of llie central sheet, duo cmiiact* ban 
aJI brought out tu one side or to the periphery, a 
required. The cbrmEsmg [process Js finally ln imp kin: 

that the sectors are truly embedded in a -i .!i.. 
material in a manner which is not likely E>» lead 
b# furjJl i -4 immkffom Hhics marie in Ibis way fo = 
better than the old style of disc 


mu 

the 


ardors were coated with 


lyk of disc in wlndi 
a layer of paniffin -m«l 


Mir-de ■■ ir which Mr. PidgfiOn has used in Im 
Utcd machines K Imvtri pn I r . I’. ill- :in |•!■!■ • 


PfftGEf'X \f,t ni ? Xf . . ^ 

taracd in tu,- , id(is ljf s 

S. ■ 

n ^,v, ^..„ lr . ii i ^., ,,: it 

i<(n!S gcami^ wrthwxto,,^„ ta -rr 

Llc 5 '>l^ i!CS ' r V ll - rWrt. -4.1. .''id ’ ,TI 

gm l vie* -r of the patois wit h the t| c „5'»*. 

the **» tag**,. Al thcldt J|de rjf £ 

pig. H H VUiW ° r llll: Jrl *"K 1FM nf the Iwti i 

j£$£ A cranked driving *W « *«, with 

msm 

IllMW 

\ IJUf'- ~P 

v£> * ir. 1 w 

Fit;, S |, 1‘iil^r-V r'rmnj; ■ ir.ir, 

two pinions on the shrifts; k .nisi Ir. which arc hy ihi* 
mean-* rotated ill opposite iHrtCihms. A represents ihe 
fixtil iiiLluclors indosinc thi- groups of tkrw r.itatiiiv; 

jilatcs. r 

The diagram \\- SS repn’miits Ihe entput *m 
Llifcenl spark -length - ’ 1,1 'he «M typ* 111 PW®e«i 
■nadtinc A ; of the new iy|» ^ 1^'“ ^ cbl1 ' e 1 
and dF =i Wimshnrst macMne C. The inaetan* A lw 
Iw.i p^irs of gl(ss tliso .'’iihil 1 
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Hf.RCT/ilCAf. JXi'l.i/KKCK M uifttxp. 


disc brine f'l In. diameter, The m .Ainu |, ,. 
v'olciiitc plates with met.1 1 gfteh*, ilfcrtJLj 'N, 
machine c wu » Wintnhtirst m-i. Iiin,- wim , Wi '. 
plates, ]’he experiments were made by M r 


T 

Eli 




. 1 S'inch 
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'“The extraordinary cW.w : i„ 

ggsstfrs 2£ 
zszz — Jr- - 




Oio ■, 
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Lr IHJ? 'I Of ?iph | r k III M 1 
SO ™ 


Km*. S$. Dbgram uf Output, 


I» 


who hiiH km (fly supplied me with die diagram* I he li 
Frdgcoii mac him: does not show much superiority in 
output to the A machine, except for very short ur ven 
long ■ pari r Butfi machines art: greatly superior to ihi 
IViinshur-u in output. This shows how the output ■ 





Caw/ww Hi,- 

The* imnwmw loss by leakage which tak& - lr , 

3,11 the ordinary influence mashing lu E k t „ 

’s^end attempt to reduce th* nmuuai „f ihUfa*^ 

[n the PidgSOii machine, ilk we have seen, the method 
cn iplcyetl was to coat the conductor, with solid 
insulators. Another inellu.Kl ib.it ha> been tried with 
ponsitlcrablc success is to increase the insulating 
properties of the medium "T atmosphere in which the 
machine works. The usual medium in which a machine 
works- is, of course, air, and it has lung been known that 
the dielectric strength, or insulating power of air, an be 
greatly increased by compressing it 

|n HempeM published, in the Ut^'ris of the 

German Chemical Society* experiments on the influence 
of the chemical nature and pressure of gases on the 
oijttnit of influence machines. In these experiment' 
Hcropel used a Toeplcr machine with its ash ccrtial- 
fur testing the effects nl different go-'cs ttu m.-uhnw 
was covered with a bell glass, the Uww ^ 
fitted air-tight cm an iron table, the ** lS * 

‘ (Fftd, <®i« wt “ T - * &' 
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EiMtfitCA! WFI.CF.VCE UAmixt, 

Mm passed thresh 4*??*? '"' the ir ' 

' -u »« * n “ lx ' 3rfn ^; r ” L ^" 

1,111 ' .tbfl *tfi* b y ,a c,ml allt| P l,ll|, V 

of the mnchitic were supported *., 
d f r which were liisulated from tin: iron Ih!,|, 
SUtetib* \ tonge was cost .m «h- • ■ ■ 

imn pEfttflt sit .is I* » d “P f a ™ et ’« " 

ftiev ,,f the IkII gl^s was placed. I wo «hc»ri ml, 

t h.na for the inlet ami 

revolution 


ttith ga* tap* for the inlet and outlet of the ga*- . 


to the iron table. A revolution cornu-, 
mounted so as to engage With the axis of tin i;,;n : 

VSI space inside the bell glass.not occupied by tin-„ 

,\f the machine, was filled with paraffin was n, 
joint between the bell glass and the iron tnhk- 
made air-tight by filling the channel with a lit:! 
mercury; Thin arrangement also enabled the I 
sjjajy. tu be removed when necessary. By placm- 
dish with a little sulphuric acid under the bell . 
The air inside it was kept dry. It was found :• I 
unnecessary to varnish the glass plates of the machin 
Moreover, varnish is undesirable, because it is allot :•■ •' 
by the ojmnc generated by the discharge, and Ll : 
lo^e-, its in.suSating properties. It was found sici 
sary to nib the paper field plates with grapiii 
because, otherwise. they become insulators in the dried 
atmosphere. 

The result-, obtained hy Ifempcl, from the exp'" 
events with different kind!* of gases, may be s!i'"uilj 

stated as followi: — 

i In hydrogen, die machine gave only one-fifth 


pWGFOA 1 MACUtXF.S, f n 

..^llUy nhlamed |» «•'«. the number uf revolution* 
‘3 if ,be same m both cases. 

J 111 carbonic Kid gw, die ipisuttiiy soTTicvdrai 
otcr than In air, namely, in the proportion nf ,.j 


* part <|L thc caTboi>K ltctl1 w«", .lo unn,, 
£boltlC o^dc and owrt. 

A 




3 . When air at a pressure J half J» 
pressure was used, Leyden jars could no b(ir 

, hanged by the iwi , bv Hetnpd for 

1,1 the arrangement tm \ h , „mrut, the 

testing the effect of eomptv^..• • \, resembling 

machine was inclosed untUn M] '' , ^ . 

n steam boiler with one cud removed. 
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*7. KCTA'ICAf WFU/iWi 7i l 

machine Ii urns mounted with iis axis r, V( M , , 

i-lrivcn by jut dcctrom^i^r mckis^ whh n,,. , "• 

|,| 'ii- 
k 

" m1 |MV„„ 


by «n electromotor inclosed with the ,','j , " 
The iron outing was held down r.n an iron tabl^’i'"" 11 ' 
duet: UilLs K, hinged: to lugs on the tabic nnVi t , *' 
through holes in a holding-down plate, |, y "‘ 

u'hich the bell caring was forcctl down «n the' i 
whcn lht ‘ nu *S P tiglUelled. Suitable |K|i*i 
was placed between the edge of th e casing ;1|1 , |"". 
(abb. ,\ counter ti was placed Inside the casinjr , 
wjls arranged to ring an electric bell outside at the 
of every too revolutions. The iron casing tt;is rim "' 
with an inch thick of paraffin was inside. ' \ 
superfluous space tvas filled with paraffin wax ] i -j^ 
cocks were fitted on the iron table, one, I, fi., r mabin'r 
connection with the air-compressing pump, and 
other. J. for a manometer K. 

Experiments were made by llcmpcl with machi. 

having varnished [dates, and machines with tim-ai 
nished plates. The output was measured for n seric- 
of ascending and descending pressures, or which the 
maximum pressure was d atmospheres in excess of ih.- 
ordinary atmospheric pressure. Roughly speaking, tin 
output was found to be proportional to the pressure of 
the arr. The table on p. 223 gives the exact (igua 
obtained, 

Lehmann, in iSpi, adopted I JcmpcLs compressed .ii' 
arrangement in a very large machine which lie had 
filled up for experiments on the electric discharge 1 If 
ndiKed f.i'tjner, a Uresden mechanician, to iiu'lust' lib 

* It'iiA. Ann,. rKoJ, vul, ilk, [1, 'or 


p jockon MAanmy. 


\*& To g W rtr WUh ^ ^"K *« i" « M 

Ijoilcr. u,r was omprtaacd in udi | M t| er l; , 

pre»«n« "i 3 «r 4 utmosptwre,, a „ d thc Mllput Ulim tiu , 

m&fo# W:,: ’ **2*? i:rC;illy U.,11, i n r.nmxny 

and t«’ atoo ' . , ««nW«l " Wgb |lfciwc 

infliicircc machine was considered tin- mightbst 
iiiilucncc machine that bid up to that time been built, 
and Us output came unite up lo expectation'., Utmumn, 
w ilh this magnificent Miuliiuc, was able lu nbuin, some 
unprecedented results in Ids experiments on the electric 

discharge In air. 


V.lt t ii sl'“ >'■ F'i ■'* 



I,, , ,.|| 

Hire In -it- 
m p*ptw«r. 


* 

J 

4 
I 
6 
fa 

5 
4 
i 

J 

I 

Q 
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ItxraL fut i }xr p-r iKV 
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yj KCrkICA 1- iNt'i.UEMCE MAC/// \ /-, k 


;I4 n /tints in / iqtiitf f until* for $ 

Jt j ia H 5 occurred to ■evtifSit inventors thflt Ihe |,- pl . t 


,,f influence machines might Ik greatly re.lii ,- tl1 
immersing them in * Ji*.|UiJ insulator, l-.xju-ri,,. 
has ,-iiinwn that such an arrangement is rn.it liki-[y : 
.^LlCCC^iifu L 

Hcmpcl appear* t£i fmva been the first i<. Jjlkj|l| 
to increase the output of a machine m tin ■ 

He ittimonsed hte machine in paraffin nil, bm, M|l 
working the machine, he obtained! no «lis.:;| (l , 

I tem pel thought that this iv.ns due La the u* ; . i j M l3l ' 
on the chaffing and dhfdlfitging cwnbs* anti con -d,,-,. 
that if eontact springs had been uj«id instead of p. .int 

tlte experiment would have succeedccL Sonic e-i.-i 
merits rustic by the author do not, however, su]>|..*rL ffii 
conclusion, in these experiment*, variouw insul.Liii 
liquid^ such as paraffin oil r methylated spirit, 
were placed in a shadow,, metal di&h, such a* the lid . ,i . 
tin canister. One end of a metal wire, lie Id by ,lm 
insulating handle stid connected tit a charged gold l.- ; u 
dectre^erjpc, wari dipped into the inmi biting liquid ul ih- 
metal dkh* In a few seconds the electroscope w.i 
dr ^charged. The lime occupied ill compleiely disdi.i: 
rng the electro^co|ie was ijlfTercnt for i Eirimrnt liquid 
Benzol appeared tm be the bcsl f mutator, fail none ■ 
llie liquid* appeared to be capable of retaining die 
rnodcmtciy I ugh tension of liter charge of the electr-i- 
*scope for more than a few second^ l he dissi]i.ili"ii 
1 ^W, Am* r * 1 % vtd. \h i|^7- 


rfOOEi mV I/. ? i.■/// A ,v. 


?-:rc 



tkc nu*cl»n,n i il4y Uu, ■,, ) .|,.,i rk cr . 

,1*1 con**#™ f ' 

>^ v ' 5 *n""iiKw.-.l the , lf 

ihc condiKmu «rrtv«l „ ^ 

* a i iItl- toycr of the teukting lUpiifl w . , 

charged conductor ia itself charged nnd ffl(j 
,w»y »y <:lcct ™ ^p’^' 00 * wiwther ihi, i* t i v , , r ; e 

theory ot notl i; cv “ li:m ,llru Muencc machine 
ipnmcrsol in an insulating liquid kAs very w* nw re 

th&fl in the ordinary atrnospW. 

SfMl's Mncftitte 

,\t\ improvement or thu Voss raachiae, which is said 
to have given very good results In Rehtgcn ray wmfc. 
or w hemver Et important to avoid reversal of privity, 
l 1#a ticen patented by Sc hah. 1 "Hie V ivis m ach E n c, u 
is sv-ll know 11 , is Cfflc nr the IhjsI of the st-Sf-e^diing 
machines, but it h;ts the ilefcet tlvnl it reverses when •■vet- 
!,[rained. This reversal is chiefly due lo the ^cumula¬ 
tion of electric discharges on the inner fao: of the Fa«1 
tli.ic pppestte the field phite*. Tlicse charge are of 
opposite fit'flarily to those mi the nsfiettive fifhl jflates : 
tiiitl, in the first place, they nnhitc the irh.ir-es hulueed 
by the field plates on the rotating dine, and finally giu- 

rise to reversal. In the Scliall machine the baridul 
effects of these parasitic charges are obti ai«l by 
ttiiflttntiiig the field plates in a fixed P^di-m qwaie 
from the glass plate, which is ^wly "**«* d «™« «• 
norkinn of the machine. I he para 
1 ltrllL\1l I'nfoiit S]»o 
»5 


sitic clwrpes are 


Kr., 
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rlftCEO/v af,u; ttmHK Kn 


a feuing for the flnn^d «l em , ln ,, ,, 
J fnw |nttng mM *.,j b,„w "1? 

riw ‘* hc * i*#>" " r lhB ii'.’Vi , WSf¥ _ ‘ {; 

jiupp 0fl {f,r thc ■leewi.io which flfc :irms A 1 -upfun. 


Kfji'CTSlt Af tXFLVtiNCE MAC/ilK; 


?2& 


rFhii^ CTH-vcd awjiy frcjJTi the front of thy 

iintl nrv ueiitKLliiuil when they pus* inn- ,, ,, l < ‘ 


H in 


hiijjusitc f i*i pfrirT4 ^ 


The practical con striaeM h» n i]| L: timdijin- 


■ ■ |.| jj 

in ddc and front view in l<7j^ S7 arH i 


rotary rj e- i■ ^ Es mounted between wakens Z* 1 mi i^< 
end of tin- ftpiiuUe Ap supported In betritigson m iietlrs* 
I.~i 3 marl furnished with ;t pulley r/ ;ii i me end \ 
tubnl.I f a vie f. fivcrl I n .slid projecting ffeiitl t he -ids >1 
the hend ■-.! tin | k -1 r Ini r, in tliriH >1 dmin at t’\ 1-- 


Ki'in ttS< Si'hfllft ’it-T. hin-.. 


Irtg lilt' field plate* r, are fixed. The iittutaltuB ■ 
is slowly f.ii>iiril Iiy .i grooved frieiiwi di • vWh 
is tinvcii by ilw lu ll and pulley* d m irvni^he 
Hfiimlli- L ‘l iter axi* / of tfc di:- :• >•• -«pp«rtvd «> * 
lnlml.il bsnritlg 111 till' |H:dt.':-l.il 
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AY/i'CJW/CVf / /A '/7. . r '/■ .t, * >■ |/,j ^ ^ 


M 


. Ufftitiw ilAfrV//wrt 

I hi' modern influence machine* luat]i L >i t,, ,|, 
hare bch -ngod, with On e > «r two oscciitifJii.H, Uf ij, " 

■*r multiplying nu»chim*s that k tnm hires ii,\^i 
Initial charge IticreRsu* acrm'ding in Mn- ]- nv 

pound intents!* or gem net deal jir-.j-ri-ssE^n, till y\[ V 

fixed by leakage Is rrciebctL There is annthi^ ,• ,. 

machines which may k- called wm-fait ,' 

* Wch <iriJ;«J 

eiuTfre 0I1 Hu. ril .., 

pfetes is nol r .„ 
punished by H| 

| machine aiui whirl-, 

therefore dn not I- 

kiw tlu? cm rip*.. 

i merest h w . hill rlv 

law i.if nrithitictk-il 

progressin t Him i-, 
Em say. they deliver a fixer! quantity of electricity ;u 
each revolution of the machine. VW dial] de.scrik . .n. 
or two of the best-known forms of these latter machine* 
fifrtsi A'.* AfmAwr. This machine ( 3 r ig, ftr>; consist:. ■ i 
m ebonite disc r, collecting combs A and .\\ ;uu = .1 
fixed ebonite sector S r which nets as a field plate. 

To start the machine, I he field plate S must Iw cxdii'«l 
by mbWug it with s piece of fur, and (lie »lisc l J ilien 
turned on ii ■ . t>: f.. ff the knobs id ' 1 arc not ton lai 
apart, a di - I n :« wall Lake p1u< ■- hetwwi them A front 
v^etr of the disc in shown on the right side of I'V S,J 




r'li:, S9. Bciisch* Machine, 


PWGE0A' U,tatjy,. :s f f( , 
ghc i^uenco of th c nr^flvp 

:{Sl>MeS. n^LUvyl.MM. ny .ill Vk a riwi tCS 

thc «" nb , A U ’ 1 “fT 1 * . M,J. 

„f °\ the *n«i l-y lh. maw, 

|H «USW lAseiruHfc* will 1 *' CfurinJ ... ft.,,, A ^ 

U<*« !t m U ; 

the k "" 1 ' ul - Al r. lln , 

ettse a curtai l I qUiintity --I negative clulriuty ill \ K 

JjSi jed to the knob i \ find •-if V^nllsve |n Ihu kn hi till 
ihc difference *if pqUmliak is sulfidi-iii | U j ir ,miicc .. 

'dbch^GI 6 - 

A machine made on tlik prindpk by BertKh p bwbg 
a disc 20 indues in dkmelLt.guvLi sparks of ■: t-. » l'lJv . 

in Icngkh. 

The action of the Hcrtsch inacliine 1 hubk t > 1 ^ 
unvinfi to the tltsnppcarancc of the 1. tiiir»c an the held 
plate through leakage. In the next machine i> U- 
describe^ a contri-vaucc is lnlo«luccd to uvir^imc this 

difTkti!t>\ 

i i km , V Mih'/tfftf .—This LtiacSiim- i> •. ^uiiiaLLy of the 

shims construction os tiitit of lkftsch, but Instr.in ■■! sm 

. .itc plate, Ik disc ■■! 11 fnctimMl deeiric machifK 

,. usKsd us a field plrtte. This te the odvaitteg 
king nlwitysi in an exciled condithm. 

Two .li-ies A will B (yo). :«* mewntod oft p*»a 
ilXCS, and geared together by n beVt-ajid^aincy aimngc- 
mmit^o that by turning the handle M k'lh di^es aa 

< (Ut .1 I . Wit; ilii' 1 list » " l ■' WUfh Ul .^” 

hjn’l’.I tlitm the .line A. The ife l ' ' 
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aj 1 ' J *f ftifWfC.lt JNt'i UllNCR J/. /i Juxi 
ftl**#. h- >1. L INI .Niv excited b y tlw iHciinn 


Kmmitcif pM'l > 1*. <3iiiI h ivt-rhi( h;, -ii || le - lh > 

J~> . ■ • 11 I Pi ■ III! I--, r 1 11 ■ j I i . i ri .. .. i . ■ i 


r j ' u K diu di-ti U, IvH lh> Kli Inm ! ri-i‘ r 1 J M ' 

“ ■■ ■ - ’ tf J Hc]ii|, 


ft in uf ebonite, unct nins fna? T ^ . 

l*'**n: " Jl ftibhir.:. .unt.uii ivhh .lriytliirui o' ' 

- , : l,W! "[IJI- 

aide ft. 


at Sin* 


m 


ijfi 




Hamit Jifsc is " 

* ^,,.7 

W, '^ h fe c*inr, lTU .,| . 
® ousoharginj. rii) | .j 

AikhIht <„n,.. 

p'* i 

Ir-Mil uf the [|i s<; u 


, t | t 


Tr,m E. ami h . 

ncctctl lit... 

ductnr ( , 

The iicliiiii oi tin 
machine is .inijl.it i. 

Hint of ihe Hm>.|, 
mRchmci TUesmTaM 
nr the disc V, uUi-i 
it nvcrlnpK H. a* i , m 
fte W plltlc 1 1 thist w |NA»ilively 
i' ali'dfidly vnlE If ilmivii fn mi tlf 

■ ?i ht | In- -iiuTaei* <i| ihi i| j ■ ■ ivliilr 

v-iN I h i nil Ml tunic: nlrd tn tin i|i 

file ■ hurip‘ mi t lie* filliri.i 

riiff i• "innJ -■ ri>I iMipi.irli'i I tip ill*' '"I 

■ I ? 1 11 111 i br I hi* MJiutiikl i ir. AH* i ■ 


pmaKON i m:wms, STt . 


3^1 


,,n— 'V niml ""T:;. .■ f • •••‘in v 

,i ™ «uai.wi ; r;;; 

iritflW l " ***""' m - -r tW: ..witk. i. 

cl)l 1 aJdcrab 1 y umtomwI by u.immii,, ,.. 

to the timer anti niter cm.iU.ikv of ft l.,. Vllra jaf lv 
t.eytle .1 jar may l* h»»t»<n.lw1 W the linn rUyn hu* 

itli outer W«B connected Ml tire cither et.:,i !lH k 

(jy ,i chain. 

Y^umdun'st bsw greatly increased tlie Lzflfkk^y 4 .,j ^ 
Caffd machine by fixing a gl^ : - pkjjfc in frmu af that 
| L;i ]f fjf the dtsi: % wSlkh cntircying the ctwgc 
from the cotnb E to tlra cumh F. ‘Lliin pi,a. pj>.iei% 
hillil:- the saline piirph^ L as the fixed disc in Ur- Hd,^ 

maditiie, rieiitieiy, pftvciUB the dissipation uf tlw chrnr^ 
oi1 tike disc F into t tie- iitinunplic rt\ 

Pnttiifaf Afffittttitms 

Up li 1 1 quite cccetuly ilw intUtL'iicc sn;uhiiK- 
N f Uttle practical rrofLSwr hn- 

prated thru It lUiglll be timl fm Colh’Cti!i|j du.^1 
i»r fun by eleclrirj^iiK tlw mid thus •.nan l ; 

n h . m I,, adhere , .lh .1 .w a nf iln-. ■■ 

nil attuni|>t has IkK'M nl.ul.- (" 1 ,lc I" 1 ' * 

cliin d 111 Uw insHHlfai-luW .a h-ail Tlw atlcmifi*, 
i Wr , hM W'l as yrt phi'll a twstdkCial Mhxv^v 

Anuihcr apttlicaiHiii. which H-m IhVU " A ' u l '!! 
b lu Ihe liKhiinfi «'f B as J 0 )'- V 1 '" 1 *' ' ..,uuv 

liutrumciH for jjflW*liufoii'S . 111 wWch #lwrl ' A “ 
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iJ * ^ncrm:,u whi.y*, 

?2 br " u S ” n,JCI,,:t .. «!□**) itl 

*”“">■ -.. STZEzzy: 

rh t ,r«.H,m a repWher ami V™ mRC h;, 1( . , , 1 

H r »«*» Ptato of tin foil ahnpcd ' f *' 

; inirmiry | ..TCJ.lcnishur. ISrstueetl , , ' " ' 

i> .i IBfetfng d.. cvlimlfr, li;, s i,„. ^„ hl ‘ 1 

mcMi Rrfl fc«d an it to Msrvc M \ " v ' 

n C ..tn.r. smir fatoshes ** Steed to ,t cm« cn,utJu, r 



faLJJ 

CfO 

fclU 

tie CIarfec r ti iij* Li^Nkcf Mj.■ lilur. 

I^tir \>t replenishing bridges arc- cuiiniscU-rl ti* ilw in hi 
i«Jritis ; anr| p Jmtly, n pair of cnjjcctitig brushy AF v u. -r 
nccu-rf to the wires, ivMdi lead up through the stem .-i 
tfiu instrument to lJu sparking points. 

Slnte the discovery of the Kdntgtn rays, the influence 
machine has been u.sed for exciting Rtiiitfjuai lulu-, 
f excited by the hi/ltunict* nmdiine give vny 

'■ i j ly pH-run-, rm the plu^i pFh uv-ircnl m hvji, Jim, 
i' ' ir i sniiilJ output, the inlluvncc nisichinc fo very 


i 


rmaswi \t.\nnxi: s 

i " fe 7 , 1 r '“I* OMi ir T ' 

g^phs. tm»= ErfiiTiunLy i>i iniwrui y 1 '; 

hi.-,' * l " ..in ..ear ah,. '1,,.,, ; , iL ' 

Te qulrwi.» huttery to work it. 

V* ,n0chl '“l«« Wn ^ , t(f „ 

purt N,|IM ' , '"' , ‘ 1 "" 1 .uactun* . i„. n... „ 

multiple HoK* type"- boat made f<Jf lhh , 

,rt the Lfititeil Suites 
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CHAPTER VJJ 

niiiijiiv en- Till [M m him 

CM Jfimwffs Mttchnr, We shall ccumhulf 
account of modern ihflilencu machines by a ck scri|.ti ,■, 
dT .a machitic nf very great theoretic I iiiieresi, in venu j 
by tlic late Clurk Maxwell 

Manu el I pointed oul ihat a great la** n f tFTicicmy 
even though loss by leakage were tu be entirely i-lim': 
nuiedp would result From die passage of sparks whctievu! 
a eerier comes fn conduct with a conductor. The reason 
for tin's is, that ii5BrL of the energy eiTi|>k>ycd in niuiin. 
the machine U Spent in ] traducing the lte.it and noise of 
■ tri - ^[.hirfc -. instead of being CHinverled hitn de-:Lriii< .1 
rji.ii in an available form* 

To obvbta this Idas lie proposed fob employ a cnii- 

tri'^rtiiii F.illi t il i j 1 heal engine* ;i rigenemlnr. 

I : I tjj h ! A, if, (’, A 1 , Id, t' 1 replevin Ii• il I’ »•/. 
fixed conductors* m arranged that the carrier I' passtt 
in -ri« «* <: M-’iiut within elich *4 them, Of ihesc A, A 1 -1 1 ■ 
Bp B 1 nearly nurroiuid the carrier when it is at die 
rnidde* poim of it fja'^go, bill (l A do ii• *l cnvei’ rl 
much. 

" Wc rIijiII auppote A, J'. <: i" be cennoctml with .1 


Tff&OtC P OF 77// 

Ijcydctl JO.T of 11 J- „( 


MACU/ttR 


Vui 


L 


!; 


l‘‘> j.ir ... Rivm iij. ». | B)U , (ll . . 

(?tp .b e «m , .^ wi u l .. 

"P b »« ,>f tl "’ «»"»«. lit«vin F , ,; Z. 
to C% etc,, uul tnnehiu^. j,. k r *“™ 

**««* «f e*Wi - .«.l «J « B TS 

,V respectively, «ml .■ tutd t' nre u . ilh (hi 

dtifth. 

"LCl Its SU]VJ!CW til ill wlicn 111,- p | 

middle «f A Hu: ermFBdi-m ,.r ... 

- A. TLieCiijwmily 
0 f p in this positum h «. 

.■nraler than A, since 
It Is rii.ll Culnplutfly 
^ftmrntkd by the re¬ 
ceiver A. I^L tl be 

Then iftheirnleniiiil 
Ll f E 1 hi U, and thiil of 
A, Vp the charge -.-i i 

I 1 will be (A+fl) l 1 1 

- A V. 

h isliiw If I I 1 he in con- 

lact with the spring tf ivht-n in live ttmMV ..■ ili»- »« ■ 

A, then the potential of P is V„ the same r that of A 
illicl Its charge IH thriiliHi- ir 
*if P now leaves the spring «i Si i .oik- frith it tta 
cliurge ft V. An V leaves A ii* iNnvntial iliioniLslu> 
ml it diniininhcs still none when it ooiftf- within 
illrtuciicr oft’ 1 , whU'll IH IK ...in - A ' A'-Uii • • 

H If when P come* within t ii* cwtheiem of indwciik 


hiiL'i r Hii. Vk il: \lxii 
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Kf KCTim tt fVFI.t XA’Cf: M.ic/tt.y/ 

1 ' I s , “F ftr " 1 it% t 5 a P ncit >' i*tiiun 11 [ 

potential of I t hr I|i i r;r L - J 1 |^ 

(C'-M) U + O V' =a V. 

If C 1 V 1 - u V. 

tJu.'ii al this point U tilt.- potential uf ]■ wJfl bis htl[ , 

. " I f* , J ' ,ir lJ " a l*'“ rl1 «*»»* <« coniact with III, S|)|1( 
f, winch is connected with the earth, Sf llLl . 
jpotcnttnl of I- is equal to that uf the spring, T | K:r<: ^ 

iMf HO spark at contact, 

" Th,!i Conductor C, by which the carrier is enabled - 
lx: connected to earth without it spark, answers lu U„ 
contrivance called a regenerator in heat engines. \\ 
-'■hnf l theryffone call it a tfegonerntor. 

"Haw let P move on + still in contact with iln- r- i%r i■ 
spring f \till it comes into the middle of the imkM , r 
P, the potential qf which h V\ If - B is the Hjcffidcin 
-»f induction b^'twetin V suid ffl at this point, (hen, ^, 
V - O the charge tfn Ji will be — B V, 

" When V moves nway from tlie earth spring it cirri'- 
Ehi- charge with it. Ah ft m oves mit of ihi_- 
inductor H inwards the negative receiver A 1 its pniLTkii.il 
will \#: rncfuaslngjy negative. At the iniddfu ■> 'f A 1 , if ir 

r--1ijJ its diargc t it* pjtomiril w* mill 1 jl 

A 1 V' + It V 

A 1 + a* ' 

and if Jl V is greater them ft 1 V 1 its ntimericid value will 
fw- gr^-iItT Ih.m rhai rif V 3 . I leiier I fin > in '.nmr |« j i> ' 
j h r's 1 li--. Ihc iriiddk" rj l A \ v. hm* iln (Hih iMmI 
i'i - V\ At this j h lint k*l it ouint in contact with lI n 



fffgOHY OF Tim tXFf.i'F iS , 


net: 3 


4n ce 


w> spurfe, 
'^TiitnL Ul V 
;Mnia ^ with tlsc- 
Urqil ^l with A ;1 . 

■Vs- -t 

‘IiTifiv amf 

imaitivt 
B-ti^ anij 

the 


BtfiVil reMver -.|lri,r, : , L ^ 

tlu* two belie-, an- n t i|, L , 

„*we on to tile middle .,i .\i. Nli v 

iprittg. "m 1 thcrefnt,- at (l , c , m ' 

31 uril'K‘ !,is '* ■ • '"Tiriiui.ii:.,!. 

to AS A* tlw "f A' it i w 4 1h[ , , 

evite * «h»rgi-, -a' V towards , h , 

p-gcirrat'-T C t wlverc its i",ieiuial j irclu.. > \ 

p touche* the earth spring f , ] t t | , 

OVA Wtaft into too lu^iivc tohetur 
ffiDlioll it acquires .1 |rasitive ch;u" L| IV \t, ^hkh it 
fiEwlly cpmmiinieRtv, to she pnikive tenfe* tbr 

cjr e 3e of operation:; 1 j4 

11 Durh]g xhh cyr\v. sht: | -iu-.< ri -,vWw h;i^ J r a ,i 

phiLfgi-, ^ \\ *uid gaintsl . L H« \ r “, 

loiiil gaib of iKJsitive oleeiridiv i. 

W V' -ii \\ 

^SflioUarty the inial -.un >*f ik-.hivc 
BV-if 1 V't 

making the indiLeiors ■'M ^ t* 1^ i:!‘w v. ttn. 

surface of the curried a* i> ttinsisiecit wiih m-uLit.- n, 
l! pvrld H 1 ttniy be in aide l.ir^e r .illlL by m.tkmA tl.. 
receivers so ;i* neiirly [o nirn Hind tlu- carriers whm it is 
within them, if ami n 1 m.ty Iw made very ainall p awl itwm 
I her chfttgt^ nf both tin- t^-vijen jars will be incrv.^L ni 
lt itv revnliltlon 

“Tile comlhiniTs In Ixr Si 1 1 tilled by l he an 

t;i v 1 »<1 V H and C V - it 1 V 1 . 

ir Mnall, the rogeiwrahirj do wo 


I kite 


deelricity 


1 Sinee rf ami 


rtspiin: 


in In- L-slher lai i^ ’■ v 


cUwc 


in th* 
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/.v srnv/r I /. AWfc / v--.vof .v, r c/// x 7 . 


J| may ws tu tiHiitM'ttarid the tine m f |,. 

ralar fj| Maxwell"* mfehiiio, if, 

hyjiot heais explained in 1 




] \ U ] "i MttMnncL- wiu ' , 
RF1 ^ II,. Wl 

ili;u I lie carrier V h an rfu^hc hrLji- filled uuli n v , ' 

JTifkL The nbjeet romed ;it in thfo machine , ‘ 


ladime i k n, [ Jn 
the clastic bag into Hijch a field of pmn-.iiiv i\ ul v , ? _ 
cumes in crmtuet with a di-rdinrgmr* spring, || 1i; | (lj . ( ‘ 
In Me the tag will be the saint an thal of Uu 
A* * mn^iamcc t>F Hu* there will be tin tran^,."; 
flu hi when the con met I* made l the.: transference- i ,j ' 
pi-iic-i as the bag moves into a fidd nf higher nr 
pressure,, while .still In contact with the spring. 

MojriwutHEpdtntj?&f InfiuesmMachines. ■ 

that the leakage of electricity and the friction r >r th- 
mechanism of an influence machine could be rethtc^i i. 
a negiigibic quantity, what h the maximum pn^ibh- 
efficiency, i.<\ the maximum possible ratio, of the electoral 
out].nit of the machine to the mechanical work i^x|j^rsde.l 
in driving at? The fb] lowing investigation of thi hi- 
tc^stinf quest hul was given in a paper read by thc 
Hutlmr before the 1 British Association in 

Ird: Fig. 93 be a diagram representing MajEwdr 
perfect influence machine described abuy^ Abe . A 1 
J 5 1 f 1 are I he %ik fixed hollow conductors which may hr 
looked upon a* six sections of a hollow anchor ring 
separated by insulating air spaces. | J ik I he: ohhIm i-u 
which hi caused to revolve through the centre of ilw 
hollow conductors jn the direction of the anoWi 1 hnn 
iif cl ic conductor?! A lit are connected (n n Leyden jai 
of jUrffit capacity, charged to a positive potent id V 


T»%* V ° F *”* 

h „ ,filler tlucu CttltdiH i„ rs A 1 If ( i 


am )lhsr •iimllnr Leyilru Jltl , hilr . ,j ] 

''' llw-cqiulusiuts taken in [irti ■■ ■■■■■ 

L,, JIIC thus tfltemntcly pa^tiw an,) , ,,. ,'" 1 "" 11,1,1 

""I . If— ■ .i, ,li.. ,li.. I!. 


*w 

nK cetineeM u* 
gRftivc 


.krtKil lt " E "" thc t,N ‘a™«> i. .'.mm- r „ 
proximittdy ih« P^rny ,t ,^h L , « llt ™ 


5 * th^>’ ^ cemrr ..f UK 

ik «*■ '• r*± ti « i—u.«.S 


oil the fli; L - 

j.ram l>y ' ls,J dto - fcw “ 
fpflritinew ncgaiivc). .1 
t |, e Jottctl lire from lh. 
Irtl | fl r drclc of the ttiA- 
jjrarf*- To tlm con 
A A 1 arc con 


•VC-^-.. 5 




-c 




"f 


Fm. 9 J. — l>iaj^i=i n nf IxMi-tj MmSiw 


doctors 

jjected contact springs 
a and a'} :md lying 
parity inside the con¬ 
ductors and ^ l| i> L 
spring r s cDimccti:d tu 
earth or to a smiikir 
spring -f lying partly within the conductor W .in>' t 
Tlie changes in the energy uf llic -ankr I 1 during 
one completo feVpluttmi, ami the ^nfk dum- up* n h. are 

■shown by a Q V diagram, i>. an ctwrgy « 
diagntni, in uhidi tin oimixnicnl> m ihc *1511^1.1^% 

. 1 nd the [ 1 iKtLuni. 1 l Lif tin. 
big. 04 ) he the axc^i IV 

uantUks nf dertridty on the w 

ol in 


earner, let tjQQA' 

nS oii-nohlinles ; liistaDClSf i 


(Mi repiv -eulmg; qtJ 
alllll 11 »s|;i I 1 CCS .llollj: < h \ 1 . SiT' - i'iiim;, 
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Ut> Ff-XC TftfCJi /. INFL I ''FtYC/i AfA€/f/A / ■, 

c^iYiit, UVr shall Stftfl with Ehn-c?imer l p ju t, j. IM 
i n yj, ju^t iihdUt to brgnk enniuel with i| K , 

.p 'A'Jiii 1 1 i-i c'jiiiH-it^El i" tire .. . ' I T I|,: - 

potential of cl]« carrier will be equal to that of 
we shall repnssfisiil. by an ordinate Pfc ]-j„ r>| ^ 

quantity, duts to ft* not bcEn^ coi&pjctcly hu tronmi,, • 

I he conductor A, maj.’ be represented by Q j*. 

- V tun PNO ( t*n PN O will represent i in 7 i::L ^ ( 



tj f f with reference to the earth. Let Urn J'Nii 
The point N on Fig. y4 correspond* therefore in tk 
jj^sitfrn of J' on Fig. r JA In passing (t*-nn it- iuiiuil 
ition till it copnc^ in OPtltact with the earth spring r 1 
ffiside 1-tn; ■ 'inductor r r , I 1 retains its quantity urichaii^ .1 
We dial! suppose cb.Li S P represent* the potential of I 
w hrn ;d«#ut to rn;tfrc contact with the earth spring i( 
the conductor C l were removed^ In order in- reduce the 
^itrnfud of | J to itcro wlieii it make* o tfitjrcg il" 


y//j$QR y OF r/n ixt t. f /. tVrj ■ 


cwm 


tf> ;,n 

1 thtt catntt V 


jjiductivL* trftci r,r i i. ti | w ii h 

c riiud mid CpfKtaritc quaiHiiy )m (hJ1 

“fhcrefbr^. 

ri t) l J .j v 

V " V 3,11 

induction of the Conductor f upon the t .„ rL , r ,, ' 

-n« *tatc Of tlw carrier is m ^ 

point I or. Mg. f J4- The linage of the oiniw ■]„„„ 
tfw l * "Trwctitcd on Fig. ;4 Uyttic line i"T 

tftfrtesparidLilE to ;l il^duiii Irw,-. ,,f afectficity m 
potential till it finally leave- the spring with { r.cg.uiv 
charge represented hy O V. From contact with 
spring r 1 to contact with the spring a 1 the nuantitv 
remain* constant, bul the Jjtstcntiml falls, if we [H- 
from T l to M" on Fig, <>4. Along the spring ji the 
quantity increases positively or decicwc* negatively; 
nt constant poicrrial - V; r,.-, frmn M 1 10 N cm 

Fig. gq. The spring r r ; , nf course, must lie of 4 
Ipttnrfh as to mesjt the carrier when U s> .il the =anw 
jifllcmtial a* A*. This Ct>trtpletcs otic hiilf of .1 rev Ant u ■:■. 
and the othor half s* eitactly similar thestRh ©pfx^iic, 
nJimely, atonR N 1 i' 1 1 M N in the starting jviinL 

Thc work done on the carrier in ntw revuhrttori ^ 
equal to twice the atea of the xecungk N 1‘. A 
quantity FT of positive I'lcetrtciiy U imp-irtoJ t-ihcc-n- 
rlllcl(* 1 • A, anil :in equal quantity »»r nugativc m • con 
ductor A', live potentials ltct«« V ami- V respectively, 
five dlktency »f the machine in suth a f}'<k 1 

iN 0 vthat i . I" wy.thcte i*n« ; 

in 


_ 
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-jj JSIJSCTRiCAl AV/-Y. &MAPCK MACf£h\s , 

ficflkA^ etc, lo Ik itb«rni- "Hie wmluctoft * Sl| ( 
are called hy Maxwell i^cijeratori** b<nc*n. i: ,-, 
fonCtkffl is similar to the riigcneriitnr in the h«rsi t3i 

u *< now. {ri the first place, consider hr.*, i mjl ].‘ , 
efficiency rjf the machine & reduced fey the reiu^.i 
the refiorerator- The effect of removing O *ilr u ? 
allow the earner ft to spark tr?- the iprinjj , fc,. < , 
making contact. and the energy dtalp&ici'l j n ,- 
spark is csjua] to the area of the triangtt 81*0,. ii t j„ 
inductive oflfcct of A and B on ft h negligible. Then 

t> a similar lo» In the other half of the revobtinn. f . 

efficiency will now be- 

o V Q 

” QV + UV S >'• = Q+ U & 7 * 

This efficiency approaches to unity ah n r Jf s I 1 
approaches aero, and a can always be made very srnu 1 
fay extemltag the discharging conductor and bringing ii 
tcr> T close to the carrier. 

us now, in the second place, consider lln- S-. 
of cfficifincy tine to replacing ih^ Jong contact .pr=n- .j 
and by contact inside the conduct nrs A ami 

A J . fin approaching and entering A Ihe jiotentLitl M 
F will not top at -M (Pfff 94). wilt riw to I 
fji chOfgc fftf is very small, and the wmhcinr 
Iji , vrl d A snnibr and equal, M K will I* very nend^ 
r ,i ua ] i„ M J Tin; energy dissipitcd in ihe 'prk 1 
c ^ 1i3 iJ to tbr area of the triangle K M N* I b * 3 cWlut:l|r > 
ip tbh tjuc t^iuM bn 

i 2 


J 


«J 1 


ftfHOK ft tfjF Jr/// 


/AWW/JPa 


fUd tri |ht 


t , k g**Kt <.r i.Ni:, «m.«. tbe divA 
[hut l«a 11 - • t*» i< mtfch u. ■. .,i ,f fl , h ., 

ujmctice "f the fqj'cri«raii,t 

THifl^v. If the lone wnUtL. , anil4ns ■ . 

|mioi Hi the rvotres of tin- l( ' Jj* 

U>., th*; efitrft) - ditnpntal ,^ji half t } - t , 0 j, 
lV *a of the trwof-k !' \ T\ the dTiekoey 

K= 1 .! 

I , T V \ 

4+ p J 

C I 

Finally, when nil ilir rriCit^iUs |K r j M i s 
ofdinsiry inUueno: iriiichin,, tin efficiency 

K-_.!.< T 


All thu“ results Clin Ik; «ibt:iiried ruulily by i? 

frotn Ihe diagram, Fig, 

The fesuUs obtained arc iiinm:u:sed in ihi 

table 




hi jUiulvin*' ibi ii'^mVi ,h ' sLfc,h ' u 

mil ni «<’ 11111*1 l‘W Hit.I illi ouol i««. ' l '- 
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344 


Ijhwd cnfrier V. blit A continuous array of such cu-ru', 
rtittte of fa* d«dy w« nricr *»o«‘t.T, 1 1,. 

dia»Bi*ti«W greatly modifies the- optmtiqn . ,f lV , 

machine. 

Take such a Hi itch mi: as that of Ilulij-. (Ffe ^,1 
inh tliis machine the conductors A A 1 l-i 


^MVTWCVr/. TXFtMEXCK JHfmVfo 
tJie-H.- uii.eluncs, it*®* !• »ot merely „ , 


Ji, i ici)- 


'S. !>Jj 


represented by the conductors C,C a ; tlieru k 
neutiaKsflnff n«lj and the plates have no tinfoil carrier,, 
hr .inler t«i simpHfy the investigation we shall > U ]*p,-,. 
■he electrode F. E* Is connected lo the eonduclur i 
arid the electrwte* h\ E, to the n.inductfjr C,. Tlfi- 
rt.rtj|d ensure the discharging points being always at 
She Siirue potential as their adjacent coiiductnrs, though 
in die actual machine when the sparls length is very 
ihoft, the potential of the electrodes falls below that mI 
their 'conductors. The carrier I* in this machine, with 
nncoalcd plates, i»* narrow radial section of the glass 
,jisc opposite the discharging points. When it di 
chvses t r. lire points it does not simply lose its positive 
charge but it acquires an equal, or almost equal, charge 
of negative electricity, owing to the influence of the 
rjositive charge on the surface of the plate bchitiJ rt. 

: | 1.; ’ .■.-■ration wmlld he represented or. tit. (J V lHS^n 

by a line from R to the point X 1 lying cwr l - - 

nmvmmmt of the chary■ from the point K, to lb 
oorm I- I'ig. #3), fa represented on the diagram b> 

rJSit Hi i v m< »■.«> *. +*r»**- 


X. 


|,v ,, line drawn from l< Ft 
j deled by tf» movement of the charge 


*| Is,- tydv < :il|Lfc 
from I"*; t n I'm 




THF-Ofin- OF Tun wfujkxve MACHtHK m 

which is wpcwwntc.l h y Hit -.U.uglii liny g T M ^ 
mil the Q v ■liitgr.llll Hu; cilriyy l,,ll in j hall 
cycle is the triangle ,.l «Unfca«gv M X 1 K, wtiriti 
U half the output i j V. 1 11,. i;nriLi, iv.y this inudtlne, 

therefore -- 

k 2 

1 i = f 

The HSfrttfSinble chartmrLitfr ■ ■£ till , machine i* ihe 

qUiflLMtily of electricity it Ijivf! QUt \nr.1 rtvirln- 
lion, The quantity is ilicm: tlnm tUaiabk Hint ^ven mi 
\xy m \ Maxwell perfect m-u-llirlu. hri miuciimiiii eflkicncy 
also remarkably hi^to, tlltni^li nil the :■ ntnas ar 
point contact*- £aeii a mnehitic wfiuld in tn-v.i ca-<-- 
be mislablt! hi its wurkLii^. 

It Seasy^t® show that tin: iippltcsitlfin ol i neilflrA- 
Wnifc TQ& lo -inch a machine may ridiSM ouqiut eWc 
tricity per tevolnlioo. in the extreme case whkh w* 
Imrc assumcdi where a sompletv reversal take* place at 
the dii|iwt^ n E poinU aiul the plate taven the i^snt- 
with a negative chaise equuL in density the y* 
charge which it approached ihe ^int 5 , the 
will be completely lUsrfairged when U «MfajA 

with The neutralising bnwh. bccatucth.- influence >A it* 
coated plate will esacUy bafanw ' he 

,iUte. No charge will 
negative etecltuifa. and the martin* ’'" U 
p&ar. This extreme a* 'jfjA 

lit practice. Hw 1,1 ,v.i»u*»Wy 

which du- plate Wav*, tfa|»"« 1 ■ ^ 

hi less density Uuu the coating oi 
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RLECTtiiCAl, MFLOBMC* XACHtms 


riih m it *#***# '■ • bu ; «* *"»n 

tws «***■" tci, ' ,< ' 1(4 ™: lih;e il1 - • I- 

■ » ihc pbte by the neutralisin',' brush, 

hJnt'hiV I**!* * he “*P B * of I*-' ' 

(illI , the machi^ Thu prtnwnv “f * eliar, , 

tl K plate .« it tert» ‘he dfodiMEPnc i^-im - 
tfr J to make the wftikta* «>f the roach,m- 

It L* therefore advisable to nixnnge i„mi., 
„ Ui as jiflHiWe so that the plate leaves the .1, 
charging points free fironi all charge, whether gi. ,,ii , 

, „ „ Jgj, tive. Tilt mechanics I work expended in nmvin,. 
» charged plate fr»n» ;l dSsch «f!«' ,l> tlli: 

rod in the rirtt following charger is Wasted, lictMus, i|„ 
tliui innypgrkHt docs isot uppotr n^ dectm . 
output. If may either be supposed to mn t.. L -nr-: 
thffjugh the neutralising rod, or it reduces the total 
ch.irye which the ptate acquires from the neutralM,. 
bftiahc^, which ffimcp to the same tiun& tonsMerin; 
how many secondary forces dome tptb play in the ■ ijm i . 
Lion r?f inflecficc machine, it is not a maLter of mpi- 

that, their behaviour is often capricious. 

The disturbing influence of ihe charge; mi Hi. 
rotating pfflife of a machine is greatly reduced by iIn 
me of mclailie sectors The farther apart 11n 
vectors are the further off fa I he am lm in > > lin ; 
far..rn the contact pointy end consequently 1 in- Fc 
i U disturbing Influence on the transfer of ■* h i i ■ i i > 
.it £ hr point ■ i hi'rid lectori with JWiiltl^ lniwe imul 
the ^rnr effect a bug contact ti in I In* MavwiT 
machine. 


&*°* r ** ™ E m* emm 5ff 

Riiratriiei m lufi9tme JteA(uei 
nl „i n t W ^K MEnla W(n „ k 
a -= ,1C * ,A nw*»«™" , Tts "H mfluci,, ,uacWnv. liJ EMLEt* 
tain the relation* bclwecn llw dtrtf.j.,nnttsv farce 
cuftcnti and work spew ill driving. 

Tha,^eeta-motH^ fnrcc, ■ «r dijfeit: a« of potential 
Bp** 11l> P^ ucc ;■ s F*b. may be calculated t^rcw- 
imitcly ft™ experiments Hindu hy L.,,d Kelvin -w 
(he rfectro-innlU'i: fnrec required in produce i^ki of 
known length* These ^xpcriincw, wen- made wish 
sparks not exceeding 1.5 ecniimuire in length, arid ;i 

waft calculated thul til jirintuo.- CL spurk ljelwem tuti 

slightly convex metallic surface ;H j.tVi of a commurt 
aMjntkT, in 1 ittlinary atmospheric !sfcif a requires an ciEctro- 
foecu of 5,510 ItanKul] cclH. Frinm diU ■•■e may 
deduce im npponsrimaic f uk\ ihul in pn ducc .1 
i iuclt in Ini^th, an electra-ciKutivu inrec i.f icojooq volts 
is rec|uiretl. 

Tortl Kflvh/s t-^|n iimcnb ^vented u> e>i the 

ctmcluMioTi that for ^iarks above 1 cm. m length the 
!■ M- I". Mould lx ! pfitijnrlinniil In the IcuglhiM ?y;uk 
hul other experbfrcnls bitw not cmifinurtt thUetmclu* 
Hton. Macrnrlme. who cKpcrimwanwl wiih ! ° 1 

in 4 ctm In knigtlnfouHil the rtsu\f-> could be tv^wotnu - 

by tins fhrikiillil 

V = i 1 + a 20 j 1 

u, whkh v ■- the lateulial tlHfcww* J* <B *T 

Iriiglh, in r.ilu'T w»nK by a hvpetbolft. '' 

Blfikc between a hall a 1,1 1 " 
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*1* 


with 


mAMatiJn 
*1.1, M 


rL.tn lu-' n r 
,:;k ic«t^ «*» i ” ,j ,r,vi 

‘ — fcjuntl 


;irl, h 1 
btii 


X|KTin, K .„ij 


IWi* 


ij .hi- iifom** 1 " 


"G 

Wu 


j"*■ ■ iiri l i ■ i Din; , .-,!. 

fSflCK I . 

LOG 

ftlrBori 

Pfa&n 

M ij, 1 1> , 
r,Z4,3DQ 


■Unending to W-Turtiii de hi Rm and ] L Miii,.j 
arfc JfiUlftfc Wwtoi n point and a plate inm-^ 

Mi^dttttoly a* the potential difienence f^r .lisi, .. 

U|i Eo i cm, If the length : «a*cLs j cm,, ihe p..n-mi.,, 

Jiffacricc ino^tses very slowly, so that it <W’s u. .1 „ ( 
beyond a certain liwft which r=iJls nbaui 1%,,^ 
TTiPi applies to a point and a plate as elcclmUeH. j , 
appears from the researches of Maseart Hint for tin. 
balls the limit B» rather higher, 

Kfr^di employed an ordmitry Halt* machirn- v. ih 
a"neutralIsiiig rod in Nil eX|*enmenLs P Tin- madim. 
wm turned by the descent qf a weight, the mimU r .,1 
rcroftrt/orrt bring taken by an ektfm-majpwtk muuki 
The cuffePit was measured by a galvanometer, mnl i,. 
■Ujiiiime* Elon-sktillg of gf-W* tubes filled with water were 
Lfv:/J fbr varying the amount of cur run I by .putting \\u.n\ 
H resistance m lin/ external circuit. Tin dTuclhr 
work employed in pr<*l using the dcclridty was slscut 
brined by nn‘,s ur ii;.;i the amount of work required i" 
drive Ule machine when qot ox riled, and deducting u 


rftEQRY otT TIf £ /jV/Y_ tfEtyCfi 


■ 1j d CV//.VIT 




cin the lOtiil wnrk Mvt 

efcrtricily. j- , ,hu ..../l': 


thU 


tiis:llvc Vi urt; that v. 




understand to Ik: rniiim i„ w f inl ^ 

f^rtlllls WBIU -r- fdluws; - 

Tlid current is tour I y proportional | ti a a . 

stair it mere C*M%. the current i^r^\ ii UU . 

Fiiiirc rapidly than io pra JM ,nir 3 tv t- the H * cd 

Tlie jWtoive work k tartly |n ^ 

current. 

Pi dry dayjf thure wsi»* m- .n- electricity P , r it, given 
quantity of work, tuid W fU s1 « speed. 

With iiteincoKd distances between dir discs, ita current 
jfod die amount of wnrk. required disninhhHi, 

With increased resistam'cs in the external circuit, 

WSwsi the driving weight w,iv the mne tliruuglsaut. 
Hie speed decreased, .md thefcfofre ;lUh tins work 
£ind thfi current. 

Kiecke showed that for m,n:hitu tH T nf the ‘sccmJ 
kind” dvnt ts r HuLt^ mn^liincs witSi i^jpubitjeiy tmLo.i : l: 

ptate?S the current is (mipurtiimiki to iln: ■; - 

Ma$can iticasurcd die t-L’iniivL 1 iMiiput of mtri.i in- 
SSuenco machines and frktkmnl uiaehLne^ by iktefmEn- 
iiig the muulK’r of spnFk^ \kt secomt from Juts ufktwwn 
capaclly- ' fhe * mt|nit was taken t, > mean the qiuuiity ■ ? 
duett icily produced i«:f vo'inl per unit of o-mu -m:.' - 
The following table gives ihe rrsuto of hi* css^Titmiii — 

KrnClUifwt Widllw 1 
ftiflHclrii 
Van MftEnni 
fifiimr . 
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CHAPTER l 
wnisiiuiisr 

I'HLsimplest " r WimiliUnL mactiiiir l-. that with 

| 1 XV opp'^i^y pl-Lte-!. Thi, miL y 11Wtlc ln 

give an average length or ^Kirk h and excite iiwtr rciidity 
eV ^tiln unfavourable »tmci*phcrie conditiorft; op it may 
|[ K constructed Ln give the nummum pnsiithk kti|3.h . .f 
s park Tor ft given diameter nf disc. The former design, 
tfhich been calk'd by Mr. Wimshnrst tb- labi^bry 
maehtnu [Fig;, 64), will be described hi detail first* stud 
then the Inkier, which may lx- 1: ailed the kmg-*pftfk 
machine, will be illustrated* and ik. difimnee* from tb . 
Hirdln-iJy Lyixi indicated. Finally, .1 iwelw-pLuc ninchiii% 
will bs described* 

TA? Ij&dfa&rjr J/bivVj’ji 1 .—In Fig. 93 the ccmpktal 
machine is illustrated; the reference letters appended m 
ench detail eorreqiroul with those marked 

i.kiails in Hide I^ 

Tb? SfottiL —The stand is made of m.ih";any. Vof 
ihtis is required — twn side pi'*- w A t rach ?H 
indw-i h to be pbned mid mmihlfti rownd Ihrc* ^ >ls 
sliowvu Aiul Wirtiswl rt ««Nh «’ «eriw i* *«*» 
nf the Uprights nr rtaitchton* 1 " v " tramwwc * 11 ' 
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XtMCTKKAl tJW-VK*™ 

Wv . , , I. 17% U .. . 

L lS bored *>trt '* ' ' J,U r ’ 

..H 10 HIM**' ^""'p .<•' iJn,,, 

oncli yj Tnek“ l V '? ,w " .. 


IS : ' -d 


' 








S* 


A* 




V 


Ft Hr lii. — -MilchlllL'. 

fi-i i> . J.J, frxtsflcd to support ihc bnUddfris nf iilu- l.iyili'ii 
j.nr\ r.ich lOj inchi *. by 2\ inches : fniJlr scroll ] nr-i ■ ■ I 
for Aset as shown; turn tapering pieces J\ for iipriglii^ m 
jsUnehim^ to siippirl ihr spindle 1 nf tin- gliiss 
if j irMrhe-*- kdig by SNellie In i\ inch m I n veii lilt. 




i mtsitrttsr mav mms 

tcl( . .i- W'* rt|t at l>. til intn tlM 

in the ps«c* ft, Mir vumhireih j . in . 

|fil LLittS5-d upon tlich .met iy p1 , ^ 

. .. . . . . |lT . llv 4:4Ki 

cure shnidil bi- taken that lin y * : . lVCt ^ h . m{ ±, 

n f tin- tebfca 1> which <ii]]| H prt the Uyden jm „ dna: it 
if thc cnd 1 thu taWi* lire dunm. tj™. 
partfi may *» U luCL ' bother, ami a* i1,i*y are ditefly 
glut'll to ‘ilirf.ii.r-, - ti'ws nhi^n'lcl tv unetl us well 
^ glue, care kxlotf taken ihai ihr pnu uf tlw ; KCrEWtl 
drutot show thfluiseW^ through tht stand. 'LTu* lattes* 
support the jar-* have circular ptn^ ■ mi up,u their 
ttfhicb hi into hoL-s btittiii in tlh icrnM feel. amt 
( | lc y \nkfri be pitied into pkict in Hu it pr*rptr order. 

.sy'/efr/^ md Th^ driving -.-pindlc of 

the pulley# ^ ■* made from mm rod, 13 indus Inn^ 

^ v ] \ inch in diameter. Uiood centre- having been 
billed hi its ervi^ it is placet! in i\ hlhn ; one Old i- 
thcn'tunn-’d tip for a length of 1 1 inch wid crewed a 

thick iron rini; is llw» ^Tl "" 1 = 11 " 1 ' ' iw “ i <nl * 
of the spindle to form a ediar to act as *inpfi^ the 
drivinC Iwndic wlwn U « screwed ■«* to the end of the 
symdk afterwuds. A of 


jiniiidle L..— n ai 

and driven tii;ht -m u> the s P ,mlU-, 
ll( ,, r ,i back in the hlhe. and the ®*“f*£** 
lunifd dtiwn tu ;i cylindrical *W», ■' l * 

uieh t«> U- lunied up U> form dii'inf! 

SSireW-® 


Ouced to a : 

Vi liicb arc laffic 
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si* 


KfFt'TKft'Al i\'FM 


FA* 



:h the fni l .chs, 11 

ed by lbe k\uu 
fit against Mir 


,-i t 11 . fmfehed j tJw Jlw* fi ' r lh 
.mi m lb's 4 nwrfMJK^ny ihcutli. jp 
In Mh’ IaMhj After I hr glue in 
U i of g*Mid *ift\ ah thu I wo n!* nrn better in Lh 
EfimlI 11 tb l iniiti' »|*.j■ iy “hi' ilh j 

enough ii jm n i fjv metal spindle* if will U ■ 

Ihnv .1 hole EliMiigll wood and irmi, aitd drivr 
■ ijn. Cure should be taken that thr drivnr :: 
ciIktijI J loch lrw fn‘•rn the Ia'iilIi un win 

stiiritK 

fVrJW^J A' A&trf SfiiMitfe, — Tllrsif ih'Uu 
\\ tbouM Im 1 H 3 iUJl’ sttrtk’icr ill) fallg f 4 

5 i ihL of tte frame. The comer pieces whieh fii 
the M£tv&\ hx t mid the Ale bars A arc 1 willy ml .. ( 1: 
^Jucd ht then places m that the mintiirai^ijj; |n rh-,M . « 
the damp ma y bfc the more easily removed winn 
siiy* The chumps aiv fixed to the side bars A h v - w , 
screws lit lmcIi . 

IMm for /./jvAw/ mx— T he position of M',<>*■ 'ml. . 
shoicld be accurately marked at equal distances fri.=i 
the ends of the transverse bars C and tables |.>, and 
bored nut 1 ^ inch in diameter A good centre-bit tv; 

The holes must be quite vertical and extend 
through the trains crjse bars p and about half-wav through 
the tables. 

^ SfrHJbftr Class Discs ami Tufa? /or AVw/w.—Tl 
former must be o| straight, polished steel wire* lvhirH 
1,1,1 K " jwtrchasctt ready For use at Smith's tube war--- 
house, St Johns Square* Oerkcmvelh or other dimUr 
shop* lire wire far one spindle should be 10 inches 


cl 


hir 


■it by tins 




|onK Alt,i • ,7” ,l- ' 11 

fautfh *"«* J ** fa" ..- 

M ,.wlV w,n l>, ‘ l<n,,lr| 1 ' ma., 
tv i* 1 *'' 1 *•< (ho, , 

*-ftlrh «W **' IJ l>t{ni<( il ,ii .1 i,,| 
enact to turn iiiuly k h 

<" t,llH CJlr * ■ll'-. (•, h.|,, 

thr rcqulrthl, n> it i. 

l*~*^ 

JiMtftfi” fttf (Him thus. |. r ts 11 ,- ,|, 
i-iier Kl#»WHHWoni-«l w*««l iim,t i» 

n; 4 inches »tt length iliairf 2 1, in, lu j„ 

b$e end. \ i fir .1 l | n 1( i, tlH . ^ fjf 

«wl tf'ini L-rul ti. [-ml, (if Alt'll ii M/f tluit ill, hr ,1 , ti,|* 
mat he fwMs'id tightly intn. it. Ii j.. miw pj^ f(1 ^ 
aduc Jind turned tip, firrt fur prt.jjcr lengili, and aftcr- 
a.irds l‘> f'irni, Inking enre Ut.il ii V un«tvr i-» uvrr sIh? 
V [jfixftt of tlte driving wheel 
Brivitfj; Bamfs, - t he round Smtlu;r ibr Hiring 
naeh ines answers very well for Ihh -t/x nf matching 
The faint is liv^t made by auiing each rnil u* ;i \cnrf + 
reusing the scarf to nverlap .ilmiiE \\ ii>:h r and inching 
toryiher with a needle arid si«*ut. thread ; nr a -tcc 3 wire 
lio ik may be used. 


•ii i\ 


f 1 Jtttrtrfiiws for outer Gw fMrs i 


ufer 


coftncxrtions are made by a small wire extending ff- 
the two Leyden jars to one end of the machine* a 
carried thence up tu a terminal ‘ the wire sh« uld, ns \ 
ns practicable,, be placed on the timlerside of the wc 
P 3 ^*. It may be attached by means - t smM staple* 
17 


or 
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gtsenucAt. tXFf.rFXt.-f-: m • 

to small tack* the wire Wnp twirtetl m, llh! I 
M baft* *«***«" ^ "'I'm 


=f* 


jytf « '-77;: . * „ . 

tfHdifo* '« tNn smtlarly completed. iln ,| % 

**, < |.,.vJ by mu» “f » ^movable ,, ■ 
[)f;ltl M but ween tlic teoninafe 
RroStavr* Reds fir th* Z&deit Jars— T|„ 
L, for the Leyden jars are made of bm,,. 
k'iiig i: fnebes long by Jr inch internal ,u. lrh 
i i ineh from one end a nicely shajMitl 
soldered on, to form the shoulder upon whi. |, 


at the comb N mte. 
anti lacquorcd 

firiJu—*These fdenoted 


The whole isf then 


P'^illSj 


h‘i 1 


by letter X, llr , : I 

fir*t cutting a isjdnch length of [-inch rn , s . f 
whfch tine md# are to be rounded, h rimy | 

bent up to U*shiipe r a* In the drawing. Tl - V , i 
carit ball- Liith holes bured through them, *- M h . 
tn freely pass over the rods of the Leyri#n j. L r-:, \\ 
small fuirnd file a groove is clil on the one *mU- , : i 

bait d" a si/e as tii fit ujxm l Fie kni In,. 
Having done thin, drill the holes in tin.- I .• m | | 

win^ -l:hE fit iji the collecting points, livt' «.i •.. |.,.; 
cadi side will he found sufficient, After lh> 
the brnuis wire, the pointy and the balls I-.-, il„ I 
tbown in the sketch N {I'kte I r ) p and ilitu i . . . 1 

and iacquer. 

&itfk&rgmg Terminalt or hftrt wdts*~\'\w'*\' n|. m i J | 

by P/ are made of bmi 


IeiIjch 


length- On 


win 


11 H ‘ 


size tit fiE in I" if 


**t tod# L fur the Ijcytlrn jars, and ih.J n 


idki 1 


1 the 
etTiJ, 
l3lJt, ‘d iw 


Wt&fSf!{maj. , 

,1M '- 

billons' upon it, the '.sir,, j tll| . ! 

(lnd J tl,L ‘ Wl ' ,)l ^ ' '' "" I up Mid £J 

^mtreh^ Roth ^ n lt . ^ ^ ■ ' 

up «f -yt nxis cofi&tsting ril" j j j llctl ] 
•mine aUe as h used to bush n,. ^ 
bniss wire 18} inebv. long, whJdi l 
^-ineh hole bored lmns\i. r ^]y ^ 
tl^tiince l inch from one end Th f:; 
arc drilled up (say J indlij 




of 


* *J;ar* IV1 

Ulbr (g 
^ ■ =LTld Jfc ^ 

,LJ rfs the a *l* al a 
(11 „ . ^<ifthc«ire 

• a I , t 11J tfl TOC1V ^ tht- LniHh^- tl.L- 

, !„ , t^Wcrod o k- a3tts a b™* halt b 

tlw UKl 1,11 axi '«l UiIk.- m „,** , rinfH T 

^«1< is* then polished up, the wi,« 5 , : .. lhc ,J * 

form, ana a coating of lacquer applJed 
Brnsfcs-— i-nr the brushes on the ends if tf* neuErll 
isll« 1 1 rA oetesciTy t n g* mine fine u*.., w 
is madv by (he ({ilt-laev maker*, of the g^ugc w lWh they 
call No. 22. A quarter of 411 nmivv jjd.j \.,tU Ik 

clinch fur several hundred brushes. Ab^ut ten turns 
of the fine wire Is wound opoo a piece „f mtta j pl#te[ 
say 11 inch broad; tile turns of wire toe then cut ihr- ugh 
by :* knife, at one side nf the metal plate. Thu i UT1 i. . lrC 
now slid ofT the metal plate, she unctil ends Jirc twisted 
up tightly by the linger nails, the ,etn - .to- slightly 
| Hilled an 1 1 twnt El El they are ^lraight, ,nni the sharply 
hooked ends ;are dipped "sT by n (stir of 
brusli is then cCuiiplele, ;iihI niny Iv* iWed m tlv 
die iien iralining tod by ^ ^m-ill m\Uy. 

1 1 is W'*i Eh m.ikc A iwttofl k thb 


> 1 

end of 


IMvii 

r 4 leu 11 j i‘* 


\g Hiirnih 

hy tt and hinv il ■ -ia in hr.i- ■ V 


id 


fill'll lightly l;ipLT, a lust* l>ii< tn be $urfiicti.l llic hulrfoi the drmn s 1 
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,*0 £U£CTKfCA f r fVFLUJSNCE 

shsHiJiJ be amwal, uni n wooden csuc fiti.nt 


Hb 


driving ptfl^ 

If rrfrrt Jar*.— Th&e rVtt?riotud by Ki arc t.-, - i( 
bv J l . Be tinfoil coating is about 4 uiehi‘% fa , . 
upon the itiside of the jar, and about 3 inches in |„ 
upon the outride. Besides which, on the oiihufa , 
i_ t j, there is ;i band of leather, which takes ihe thafa 
the hide in the end of the st.im!, through which 1;., I 

passes. 

T&S of Jar *,—These !'denoted by M) are tumi-.L . 
fitmn short lengths of wood* To put them, the ml I 
and the janr together, the following order Ls pui hnp.. ,-. I 
best:—First cement the top to the tube, leaving u- I 
shoulder of tile tube at a pro^r height to rnriy i| ( , I 
comb; iJieri F at the foot of Uie tube, cement on a 1-114. . 1 
Wi,irjd| just large enough to enter the jar; coat this r-i- I 
wills Lfsafoil, so that tt shall make the metal contact win 1 
the inner coating of the Leaden jar; liven cement the ehj. I 
011 the jar; and K last I v% drop down each of thene ml 
small Sticks of wowj, of just sufficient length to ti-i,. 
the bottom of the jar with tlicir lower ends, while Ifni 
top end* are of sufficient length to cany the lower etnh 
rhf the discharging ternvirialHL The balls on thr «li 
charging tentiEmd* isnisl h r ‘ kept high i-iuiugh i>> -j •- 1 
over the trips of the glnitf diJM, to avoid breakage j 
through l he hull striking (hr glnn*. 

Tkf Glass //Afrj.—'These art Hindu ofsdccied window 
r.irr* lies Mg taken thal they an- Hat mid of uniform 
flii* km- The dark green lolouri'd glass, nr at I.-: 
r, ri( i of tt # apperar rr< conduct it way high tension clo 


tridty J ^ ti* „m u ., _ 

dltsdW be cut cm a UjLl ^ 1 ^ ^ 

ti*-* 

svhich 1* tTICUllltaJ SO l„ lLL| II ftte1v , ’. 1 ’ ,UKr - 

•$£ijhfiiit is rglass toi„-omUii«ici,;,,. "• l1 ;iv - 

Cfl .e* ili - A sw c «, St 

mounts on Use end of a ^iHn S y inn, uliai j, 

i« ctmtatt ' vitl 'iiwwiw,„r,i ln . !lcc , 
wUilc lattcr “ "HIT 1-1 by vie- \, x Khe 

□rone hand on u- -nrfecst, A ^tci\ y clralUl ", at 
will he "MK<e hy tbe iti.Mnuud on tli, iiirW .,f ,h L , K W, 
which will in n short time, with judiefom tipping, llc «- 

I 




!■' I • ■ 1 H >. Stcv^U ifig Ciluwcultu^-1 i 

UMtc through the g1iu,s, wlmia tlie uubsuk |i: iii 
easily taken off by the fiugi-ts. Tl-u.- he 5 c Lcl thc 
^ntre of the dfac can be cut in the same manner tiy 
moving the atm supporting the tHamotul iwKicer to 
I he centre of the ilis^ ; the arm being mcmnSed *1 that 
it ciin radially and lv clamped aL any jj'MWu t*'.v 
hiivcbuAnl of tlvu appa^iUis. After live tlaimarwl cut has 
licsictratcd thrmigh th^ glass, the rentrc-pi«e mu^r W 
, 11 ,-lulls brokent iml In frajjnwius by cni^nag^ ' Vl11 ' 1 

niKilt hammer bver llw e«d of * -i«1 puwl’ ^ 1 ‘ 

Vi. :t - riK ■ uvui Is-i vo.tj also be bun* M jg 
energy, but this take* a much km*Br '“*«■ l1 ''' 
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^'t / / Y/rt .ft—.. 

l \I'! l fiNCK .VACiitA’kt. 

... L^rncter Sf* £rT T’ *' ^ ^ ’' '" 

5 r ■ 

*i-.ki i*,i^iS; * " rm ”**«* *• *«*' 

Jr,'^T v<> ; ir sm -** -™n'«s tt« ,:cu„ 

■i ', , ' , < ' rC '"' " r 1 IL ‘ '• i,nlL ‘ 'knmcjti,'t* ji;-. ih.- dLst^on i( 
' L ‘ J 1 ” i Ja t«^r. nnd divide it int» sixteen or L , is;li|^ v ■, 

1 ^ 1 1 Ij1 Draw mdi;d lints from each point in f|- h 

Circumference |Q the centrii, ami off du| lines .if d lv 
-‘itCTara w Hh these tines m centre Linos. Hie outer anl- 
"! The actors should be } inch from die rircumftrrcnix- 

t rie 1 1 -■-. iIi-l 1 -. ibe -.eclur> -hfiuld hi- j/j inches m 
ienj^th, j] inch broad ;i! the wide end, anil j inch hpij.ul 
•it the mirri *w cm I, i ml rounded ofiTat each end, us shrn,-. 
lf1 h'ig. !>$- The glass disc upon which sectors me m 
I** fixed Ih pheed on ihe paper dpi which tin. 1 drawing 
ha- f*.t:ri rniidr, ■.*, that I1 il l circLiiriferenit' rif ihr disr 
tohh:iiJi^ with the circle drawn oil the \*ii\Kr. The cm- 
fin2 -•■ ■ tit?'-. havfllg hct’ii cut out to llu: pro]*er slui|H\ .isv 
varnished on one side with shellac varnish, and si tick cm 
(" fin' '/Ja ■■ jiliiti 1 so ns c-r roincute with their on Him ■ 
dfHWJi -«n the piijji-r hriicnlh the disc. Nmv plm c llv 
gfas-s dine ajpiin nn IJ11 * revolving taMtr of the ^F.'i i - 
Hitting apparaliiH, .mkI, with n -himII brush held In cun 
tad willi. iFae fixed arm, make two ling-. ol filiellm 
-mi. Ji one I the rjij-E-et ends of I In- ami the 

Other Hi the inner ends of the sectors ThftfQ Hhk-h 




j1 J r dC///A'J ?5 


ami 


dij^hlly 


to till I ■ 

‘ llc <#«**■•. 

$*"" T1 "' V -.1 vray y„ |ltr _ „ „ 

, L ^ r . ll.i* ex Homely L,..,,r L |l viLtm-l, i , , '.I , Vj 
btnik’and Mi i tL it „ , " 

I**. 

..Ill _ . 


k tep 
(1 tfil 

ll ^ liicK ,io/i 111 u ■ tpiii",!!!'! , | '\ b T‘ 

full with HhelW^sV 

ipmdhyl^Ll njilm^of w„w idL du i- ,,,L P(1 

With oecnsfcOlfud almkmi5, tl.c ixlie(L; h du n n n . 

tfh-ei- ri1lu vftratsh vvLU be nuly fc.r UH iu 

i^clvc Honrs, 

■ | bc iK^t cunu-ui iu far fixing v^wd or 
l^ass to tjlass is bleyclC‘l>iu <L’sncwl, 

LuNtVSl'AUK M ■^ , illjn -I'lg. 07 I, fin illiiitTatkiu Ol 

a machine to give the yewtibk Spark fram a 

gjvEn' ^ ^ pHnctpert pc r.ns to be attnvdci) 

to iircr to triiike the coLLectin&r oombs shofter^ ,u?d the 
^tcirs fewer in nmikber. T tic- di^ m the mucHitte 
sirnwn are about 17 inchen m dismtrter. "Hie •ei-ton. 
ufia twulc from muvsixtli to mlw-EHMi the diair^U=i l> 1 
t j w and abiiut 1 ineh in IwcadtH ;u tht hnr-nvn>i 
part, the dden uf .tdj*iceid sevtm^ H.-L-i^ [taia'lH 1.0 one 
^liuthcr. The tiurnhd Lif sectors on me din: U tim \a 
fbuitCCft. Tlw r.idial riL m of 1 Lie 1 1 i-llectm^ vuml'- 
slmiikl Ite of snEFicLent length to clwct tlw w.;nas and 
nu iatire, the eiid*t of ihc rod^ beittg mvtred u ,llr 
|tl\obs> Ihc ntwnd -I machine L 
dKTermt in coitsttUclSnu hum that ot ila ^^ 
nuchinc. hut il csiii h' 1 e.wily tmdemto' 


Hat 


(tivim Ik Mi* 
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sA| FlXCrX/Crf/ hVFAl/MNCE MAV/i/Ai 

[r.irhUJ. Thi 1 pciint [ri bcjiJFtl^iiE ^tcioliIiiViiJ!^ . 
jHfa TKvy for IlisulftHofu frfitwgctf list several |Mnu 

-r- ■>. h h Tl \T k . I I f V ■ I I . ■ i 


iriMSffUKsr ifj.-.r 

1 MActtffl jl'c 


te lk|t E * l “ li| Ki«k .a ft Jr J 

_ _ Thiz ccnlfiil uprl^hl have, 

I d j i ‘i*’ 4 R V &*■ i l l ■ • . 

Efl pm 


■iPMiimri"" for Fpi/itil.ilJon.'i iMstwectl list- ^urcral jN»ii il 
T^KE^r-p I..1TI-: .M i i rsi — '1 hi--in, f i(jhinr f S;i ( 

been deftri^i- it ' ■ ihowm fn detail ill | 

Mnle fJ- ‘lie tfimcusJniw fif endj ]»icn< ilr ^ 


Vhc central upritfu huve . „ |' '' '"" l '' "• 

for the drtvlnfi 


1’1’J- —‘I^JIEIt: *jxnL Wiiti^JiurhL 

rJra ^ ;p r^i l- if* F"F>tti 1- II.; w,ty Fin 1 1 rk^tfipi imi thm 
fbi!: will I m: nceeiif;iry F Fig. tjH ts the tuse <H Ehr 
machine, coiMiAifng uf n mAhpgftfiy frame with p.im- 
r>f gfapa fitted in gfrmvi&i in ilu’ drtai ajid csicta iluLh 
crwl ffiLjn^ i 1U rJn ij* puN* • i j| gkl « firV reiimvahk . 


L_ _ —— * $ - “ 

|i ‘ 1i1b Caic <-if T n 1 n I Iv i :■ WMii 4 -.il! 'I Yhrtam 

of lire doe*. Removable Wnfct with ta *4 «*B». 

noil liok^ (or fnciiig tin- null which c»ry Or 

log brashiM, art* list'd \>w* i ‘ f[ ' w4 lh “ " a lv * t ' ,L " 

nf lh.' fniHia 
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Wf-IVMCX AfAW/JXj, 


"■"■ *t«.«ik.- »-itb bJlrtSk St ■ 

e»s»-*5WttilK£s' • ^ 

J M IK. J | lc d ISCS to fonn th(! drivfa 

t ^ C lv,th »!»* holes in their centres and -, r ', 
TV?' to the JhalL.-any sheiilli *, -„ii ;l b] l7 
■he s1l,ath may be lo th , irBn 9pi ^ JT" 

* , L:h ** of * lte s P iltdk - 'Vowfcn djstaBee pi ,,. . " , 
ft ^ «. the flat sides of tiic wooden sheath ktwtv, 
tin, pulleys, and the whole is placed in a turning |„t 
vrhere the sheath is turned up. true, and the pull,v- ,, 
tufMei.l to the proper size, with V grooves for the b, 

I he crank handle may be cast of brass and fitted wir 
a wooden handle. 

11 »- .spindle and bosses for tJie glass disc* - i¥r _- ^ 1<nvr| 
at Fig. 2. The bosses arc turned uul of tVtill-aaiMmnl 
'vith V groove* for the belts, as shown. l-; ;fc , | 
bushed with n piece of bram tube, which turn* 
freely r*n ihe |w11ishucJ steel spindle, which is -iipjiiurul 
l,r r ' ir -h rEir J by the ciprigbbi, Kopnt-whal lotim:|y, so ili.il 
h*.*n be easily rlr.iwn am. Wooden caps Are scrrwv.l 
over the mtk of lbe spindle in prevent ir coming >1 1 ■ i 
Jmd bifurcated tN.vl after piece* ‘ Ki^, 5) an fnslern-rl 
in-id'* 1 he upright-. U* prevent lhr‘ bo-i^rs frrnn M'pur-nJim;: 
too .for from each other. These distance pfeet arc 511 
h>^d !Jj.' 4? lli- y - .in hi 1 * 11 —■ 1 Jy d by I■ N i 11 ^; limn 


fvmsiwtw 

, 1 .|i I t|i 1 "is the Wn .i m -. I, 1 | 

^Ucscpamidt. . ., ,i lw » 

elcaoN!- Th, ‘ w *>' '" w hwh L, gi te ,j-Jp^Kwid 
t„«s i* shown on a forget H -, lV , ^ ' ' '• **»1 °n « 

an |Hb uf,d of th! br '^ fl1 ' Into (h, hi a I ? 3 '‘-’ i<,n 
,\ disc of vulcanised fibre, c™, nll .,j ,,, ( ,. K " 1 . **• 

by *«<* ^ rcWj *f 1 lW * ini,] 

fimdy between it and tlio e« e | ej f U, c 5 

m ^ 7 jf ll * ** *** dS 

txj'Oiid the disc 01 vulcanised fibre, .„' as to 

thL ' t - nd of ** h "' h U*B Of tk neat adknimt 
boS-^ and prwont Uw fihru tLi-.j_-- rubbing on each 

OthLT, 

Ffr 5 b * P* view of tliL- conductof to whldn ih L - 
rtiilcctuig eombtt sue fixed. It eo^isUof abr^s twhe p 
i rt in which a wonckn asm is lightly tlrre m. Tin av.u 
jpfc rofuntled wuckLuh knribs, 1 li nii1i.il rniU fortnVrifj 
[lie- backbones of the culkctutg combs .ire dmm through 
Jiaka in the; brass luR- of the inductor arwl tig]bt into 

die wooden core* as shown in th L Mviinrul jilati i\ r v±. h . 
These hdei arc bomt allcrnitciy nbwe and ^sksw 
Lbc hofi’/'-Hlt.il ceil Ire Line o[ the conductor, as shewn 
j r | Kifr, 5, It has been feuntl suivAmAgeOU ti--L im 
hiivc the collecting cunbs fm mu pur of 4 ht> in the 

jetine plaito, but its displace them, nt 

fhem n ilight mJvancc In the direct kfl of rotttkm ef 
the disc in from ..I'ulw U iV stand; hence the 
jnajr arrange*iiu'iil of tlw Irnfo* "hicb tile ' 

. .In .hi■ Ii N■ -l "l he ' .iii'lm. tni aw sai^srtwl cn two 

tfBM piilftrs lisnl With nilliw*"« « bMri ‘* Uwl ’ 
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rtf,- fif.Iii 'TA'IC .-!/. /WJ^A i r . 'RNC/t J 

tfruv'eal an t*i the base of the case 4 af u lr , 
bv w«Mwf mews, whose beads nru covered ^ uM 

fa nob*. 

Thcirad* carrying the nemmir^in|> i> T „^ lr .. 

in cPm- rL-movflb]^ boards already ... 

brushes should touch the discs n-l juiints se|i. lr!l - 
^ich other by an ang'diir distance of a brim f]/ 
die*? ncntmlisiJi^ rmla siiouM be uareFidly ,. .. 
together by copper wires messed Into tUc sumd . 
machine; good metallic connection being mfllEi .". 
ilii! joints .is it ftcsahitial that the rcastanct- , 

as small as possible in the neutralEsinu circa ik I 

*-• * -•-**— f*. 

tin fox] sectors on ih 

GKKfck.it Hops o\ Till- COifsraucrtON m u 
HfHS-T MACtntfEs*—To obtain the longest j*, Wv | 
spark- from a U'imshurst machine, a small mimlxT 
st'c eij r> mm t 1 h- i ised + When the number is k iK >. .,i 
heW a curtain limit {-say eight), (her machine will m 
cxcatc itself, but j31 Work if a charge Is hnjiarlexl n» 1 
from an external source. The larger the niiml* . . 
sccTort, the mom readily the machine will excite a i - ■ ;■ 
ffi'r example, with sixteen or eighteen mi usLclk tli ■, w 
will \m freely self^xdfing under almost every condition 
of Atmosphere; while if, say, forty sect nrs are glared, -n 
each disc, it aonly with difficulty, mid under the v, m, 
wcjrst conditions of almospln;fc, t]int sdf-excitcment on 
\x- prevented. 

A puuehm- may hi- i- lfexi iling in a cold room, In. 1 
■vj^ r-.L r ii| work when brought iiilo n warm mian 


S-Vl-K |, 


J 

Z:-3t 


A 


/tf —- 


tfil r /S. a 
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fl.KCrtfh At 


\ tMFNCli 


******** 


^^nccofdectHdty, but that h i-.. . „ 

■ ,r tht- dins, and "<*«« ;,i ,la ‘ wrohn, tl„ 

biittnrri of [nt ... . . . ' 1 " ■ 


b ,K ' iri " iLrno! "■ ih " •■■... 
jfcfc in.iy lv I^hedied by interchH.i-i, 

am] belt*- 


turn. 

.■ml cn«: 


CHAPTKK li 

IIOI.TK Ami VOSS MAntlSKs 

j/ii/fs Tm-platc M<t.-fum-,~-Y\\v. tvijc .( ... 

? fg«cd by I-lftlu, tint hu hem 

■° meJ,t,s c:LSlIy wnslnWcd.owliie lo ih. , fiir V 
aitliue thu Ownings in Uu ; fixed ]>| iltl - Slll .|, * * 
l are also quite unwr.rki.1,1,- it, «mlin*y : ltra o*li5 ton 
dilfeiw *h« country, luilww iii.rWi in a ^ ^ 
■Irving substances. Wo would thurrirm m»n,.iicnd liJ 
w-iuiteiir to conduct the modified form of the ||niu 
machine designed by Mr. Wimshiirs! H 
h% r 99 ' s ElM illustration of i machine uf ihLs type* 
with two rotating discs and t wo sIxlhS plates, h lCi: h 
fixed plate is in two pieces, one edge of each |hecc bdn^ 
inclined so til,it win-ii fixed in tli®: fr.mie u parallel ^ec 
left between I he two L r d^L“s, Jightly inclined t«j the 
ImrixQiitnl diameter of she disc*. Iliis sjujlcu com^ptnSLU 
te the windows or apertures cm in the plate uf lhc nrdi- 
■wy Holtz machine, as the tongues or serrated edp. - of 
the paper armatures project through it. 'the pandfcJ 
between the plates bIso altows the *sh of the 

riilsiEifig discs to pass through without touching. Hir 

^«d plates an: supp* tried in in irin^vi-i- 

rH 
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ulfCTMCAi* ftt&V&NCh Af.It//i’, _ 

m n 

mm*** b >' **' f:'- 

the 6 cornf^ , ,> . 

■ nwapJi.dk of the d»e» -r ., ,. 

mUi***^ 

. .. A cylindrical wooden Im , 

the spjtullc .H«l * to **"“ *P inlle lt " :'! 




< - ■ ------- - - if-W 1 ~ ~ -’***■“ "■■ B " ’ ^ 

FrO, WinuhlPil-N ■>!<?: Miirham 1 . 

.rn^ih ncxl I hr <lrivtr>R pu]loy is fixCff Uy I III ■■ | 1 i i Ik ItJ 
.1 i.mii ,< i .■ | ji|t f’lir other two pi nee-i nf tlv I " 1 "- 

i niii(Veil, the first minting disc is slipped on, Hi r " 
lenBih of the boss is slipped on the spin'll'- , ' , «| 
ihr iceontt dine, and finally the third length ni f i 1 
The two disc- arc thus gripped between the '!"■ 11 


ftof.rk Am, Jvj 

yfA ' l <}\’r< 

***»"**. Toliotd them l1f 

i . . "?f '» dnv., f ' :• 

n spindlr, flt( ’ tt (tt) t[Jl 


'hntiijj' 



1C paper field plates i ^ r 

m'" l, "p th ‘" . . „lC"" “'"’“xk. 

*> the osatn* of ilit d, s0> „ th , mi ui, „ 

machine, It has been found t hm | 

fesad :ip inch nr i^.. s , [hl ri i’Wi;.„. 


njucliitie. -- p- ..win that ir fo, .> ■: 

at: feed ; ' n inch r> r more ^ 

machine will work quite <, w \\. iv| .. r " , “ !l * jxiim, 

field plate is unnecessary. . a «'■•» bigU, 

The feed plate, ore p^j ,,. 

,heir paper field plates are in 0lin .„. '■ - 

„ f tinfoil connected | !} jf /. * ll| f "f r 

nmlact may he brought t„ the ' 1** 

eTimWig a charge to start n* m ,." r IIiL ‘ P* 
The collecting combs are carried 
™Ls, parnlld to the spindle of il„ (]j ' ''V" 

. . **.*£:£? 

r, 0n t lC T* «ld-- "Uhisc h u , 
dlschar^ng terminals are mounted, *i dwt sher c 
ML, Veiled on the cods. The disci, *r S i„, tn. U ’’ 
tcrmmals can thus be adjusted ,n a„v u .. ,li- 

froju cadi othiT, 

A large driving pulley is mom. in. I lt 

lf “-' “Pright, as shown, and this i* conncctc 

;| '"Hud Or fiat bell Ur the small., pulley -n she 
I’piiiille, A suitable handle is rtM’il in the sictcc 
1 " :■ driving pulley, Insulating li .milk's ui yia 
*<wni|p sircr fixed on the ants *•! the >1■-■ 

taihkk 
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FlJtCrjttCA/. WFrJ'FNCF JMC/fM/ 

Thl , n *v tlic prtiKSpftl i|f 

^ if case, 2 feet tolnch 
*f naoulclfn* M k“«H tadw* length ut .*■*•, ■ 
f MC heN; width of ww § H ijil-Iius- diameter mM, ., 
iJj^TiH'ter of wooden bosses on disc spindkv j i\n\, H . 1 
fstsH pillars, ■* feel -I ««!»» long and l inch in i|j pl , lhl ^ : r 
ilfcfrmcc between a fi&cd *wt\ a revolving pL^c.. ^ | j. ^ 1 
diameter oF driving \m\tey, 13 niches, anil ,„■ 
(itillcy, 4 inclwt; uprights, 2* inches broad at trip lfc ’ Nl 
I inches broad aE bottom. 

Ttuihi*i>h*te Ftg. jg Is an niiistradJ 

nf ;i nvclvr-plate Holtz machine of the VVrrnshnr,i iy^v 
The construction is very similar to that of the rmwliii^ 
jli.^e described* This machine fi.i^ already been dv.-nhej 
in general tiTlHS cm p. i 57. 

The | jam I Id space I Krt ween the Lvro halves ni' , n e q| 
[hr fixed plates is not inclined el> in <| H - previous nudiinc, 
but horizontal. The transverse wooden ters si Ml- u|i.,n 
the gku» pillars, and can be raised or lowered hy means 
of four levelling screws; by this means the height of - he 
tExert plates can be adjusted. The collecting combu art 


by copper wires to upright rods* leading to the discharge 
mg Lermina^ which are fixed on the Lop of llie cast- 


fixed to the middle transverse brirs, and .ire nil .-.• ! -.n ■:!rtlfcroight together, aiKl'The kiiob^T^" 8 ' 

jris W^u b, contact with S 

Hie machine is turned Th^ 1. 

flic revolving discs are fixed to the spindle by ivuncTrij ^ SQ0|1 

bonnes “ iS bt the two-plate machine, Au iniijortad 
lint about this machine is to connect together all llift 


HOLTZ A A 7 J 




1 ^.Cj 


^ ftclj pfat^ V tliin wire 

Iggrt the fixed pUtw. Th*^ *' ,J ‘* 
^ rt idi dg|^Untf win*. t1 ... M (j ' ! 
iM i K DIU-* for tlic E M 1 1 ) i\ 1 ;1M[| 



«f*M &*?'. Carv ■««*Wir*■'"■ w .i, 


CC’ f,flln Hi 

... '7 

. . ror II,.. 'f' I'ta^ 

lW 1! " I ‘'' llt ''' 1 "1 


or iiwr mnniMitjp 

wh ; l, *‘ i h, , . rk " f 

ffould f" ll,at P* teak though ' J «* i.'- r , 

T|1C shnrt0Hl Jlstamc -v 

pf *e fi«*tart -sparking ui-i.,,,,,. ' 

For charging tin- machine n , v ; ri .. , " ’■‘“Aim 

nffieH ! ,|atL>s IS Plugin out lhmi, E h Tr'- S tr,,J "' : * 
tnJ |*talcs or gla.ss. Thu Ihimc „f ,|, "' "f 

P ff ■* mat!c mill Uuiachlrl : 

of the case, to give ac ce W to ' ."" l " 
pichiiiL'j for clu.tiing, dehning e i t | f .. rrt " T r,f ^ 

ltraEivI irtlAlinwU __ f j 

•ide the 


caw 1 


w n«0tr a t«I sut]iht.ric ockj mayT ^!; • 4^ 


paper field pUtc* on endi side of the machine by e<>[ipd 

rhis connection consists of a br?iss n«1 lyia« j fecC io inches ■ i i.. 

.■ 4.. ... 1 «. ■ ■lmj'] .. .ih'.i'I 1. . I IbC r.f 1_ . _ ' 1 


across; ‘h L ' tops of the fixed platen and connected U‘ the 


“ «' is seen that the machine k 

Ihe following are the prindpid ifniciv-i n< i itus. 

Jttchinef—Width of case, • 

r case, 3 feet 8 inches; iii«unri(T 


Jarg, 


driving pulley, inches: Jimnetet ef mbj” 
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dr iving pulley, 6 inches ; dijftnncc bctwra±n i| lt , n 
ifu: pulleys, 15 inches; diameter of gin .. ,|. , 1 

tactic* , paper field pLatirs. a inches i^ r , 
unde; diameter of the steel spindle nF thv 
1 inch ; diameter of the wooden bosses, ji '‘ r \\ 
width of the horJ/xintal space between the tw. .~i, , < 

n fixed plate, 21 inches; distance between th L: 
discs, iinch; the ends of the collecting cninl.,.. .,,^1 
a distance from the centres nf the rotating di-c-. 
in half tile radius of a rotating disc. ' 

A r atts m Hotto Machines 

From llic records of Holtz's experiments wii|, 14; 
fixed field-plate machine^ it appears that he succeed I 
in getting a much longer spark in proportion 1 ih L 
gfee of the discs than is usually obtained from similar] 
mac [lines in this country. The climate, no duulft, h M f 
something to do with this, and possibly wit climule k 
more moist than that of the shores of the I la I lie, '.vhaj 
Holt/ made most of hEs experiments* But dimaiu c;lti 
hardly account for the whole of the great .superiority nf 
the machines constructed by I lolt9!< A good deal mu 
he; attributed to Holtz’s experience hi the 4 

materials, and ihe great at lout bn which he had devcihJ 
trj 3hr perfecting of ifu; construdive details. I lw ln ^ ul H 
jng are .mm- valuable HEnLs taken from various 

published by I felt& J Hi r y witifcro chiefly .. sm “j 

llpll of ills single and dwjMe plate machine* wiLli fi^cnj 
fit-id p!ah , bur matiy of lhe ftihl ruction* an a] 
i., 1 Ik - -;i trnriinn of inflncrirr machim-s in geiu'i' 11 


pliodiW 


f/OLT£ AX(y r r . 1 
One of Sin- nrPi>U 1 


* 7 -J 

of a good influence nJZjy I” " w eon- 


' r *C!Itx J? S 


qw’Sty rtf K l as . r ^ l ' 1 .' l: ' ht ’^teflon 
we «*“■ Holt* I rettxnin^,'^ *j* « 
.\ t «lnss, a!J glass with ;i bluish U,, Tr ,. ..' \ **"' 4 '' l 
C cUy glass. To test * ^ ,e ** 

t Wl* «*W ,lac 7""^ ha* n t, r J^ZT 

■^rjtefacd in water, the condition of tin: H V ^ 

,bd1« ' ,,0 “ kl *” r '"’" «mt! i„ .."V 

»*»■**t r t,"’ “. . *mZ 

sheMsc to P« el olir - Ttlal of gW w m ^ mfjs . 
liable for construction of influence machine, W w,b 
stains its eoiitmg longest. 

Another met hoi I of testing suggested by Holt* i 1|0 
place pieces of ihc different kinds of glass in be-tested 
an a table, then rub them with a piece „r flannel or silk, 
■uni test which gives the longest and strongest electrical 
This piece is, of course, the best kind of glass !■ 


spark. 

use. 


The moving disc* according la llolu* dit.uy be wry 
shin, but the fixed disc is better L. ■ W thick to prevent 
Lxitdiug. Moving discs, however, if exiKftivdy thin, 
n-nuld a!*so be liable to bend, live circumstance that 
lhi?y am relating being iu> ^ifcgWtriL ^-liusL 
Under the influence of i.lu- i-ketiical !» ■:■■ ■ iumjneotlj 
lliere is a safe limit of thinner in the ist-'vmR pfaw. 
ithieh experience will allow must nai ln. f l'mv-; Lie 
ijliWs shotlk] U* as llal. as -uuL well I- il.uKssf, 

' Mttt. rf, dUiftiriifli'iiW»ii I ' i "'' 

Vfili li, |i, 7 J- 
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KiMCTfftCAf. iNFt.ViiNCE \IACH, ?X 

Tll0 fixed disc P^rabiy >>" ■r-n,,.., 

.hat is not absolutely It should i 

rffamittr than the moving disc by about ,,, 
rite fixed disc may be in two pieces, but ii, „ , !i i 
Js Mnt so easily fixed on the baseboard as *!„ 

f?i K' ptCCt-* 

The openings through which the ton. 
paper field plates project should subtend a c , „ :! . 

0 f 34®, and should have a length equal to a ii U ' 
than one-half the radius of the disc, the outer i,„ 
opening being opposite the dreuinference of tl, 
disc. To cist out the openings, draw the di,„ , 
and the two radial lines with the diamond, th, | 
a number of cross lines, and break out from tin . 
with a small hammer, and a steel point as hii .u- • 
field Plates.— The field plates should ,| 

central angle of 70°, and their breadth should ■=. 
half the radius of the moving disc. They arc 1 u-1 ■, 

of the thinnest letter paper, their corners hciri;.; i .. 

and they should be fixed to the glass with odd :]th| 
glue, taking care that the edges be very Uni » 
glass. The cardboard |k«ii( should be glued m:. iii 

nearer the outer than the tuner edge r»r the opr. ail 

it should be Ixmt so as almost In touch the rtuniiv .Ii. 
Finally, coat llie whole surface of the di:i ■, 1 ■ ■ 11 l 1 
middle ofthe field plates, with slid to vamish^^J 
fJt.fi The moving disc should hr ground wi imt 
on tin edge with .1 1 npjn'r iiiIh’ containing -.umI cj 
emery powder mixed with water or oil. A 
ompli i it * cjjimif* d 1o the up|«'f side, and a 1 ■ 1|| I | "' ,IM 


W*** Am ' r "- 

M to the lower hldu, lo.iv, . 

< i ' , si" jElas ' , ' 0 ' ul ' ,i! u ' hi i-.i 

ntr |c with the central 
^'nnuticuds. shnukl I n? toh unl ;i ..„„. 




,L'C' 

0 > a 


anlncqi. 


rt iw discs are not so h ys , fr , 





“red. 


"sahe, 




. nave, however, mane tllsidvante..-, '”*» 

I' 1 * 5 ,. irt .nt, and consequently do 


"V, m infirm C or Ckctricil ruiracti^ '^V 

v ' Uh ’' Ul - ' •: 

■ n icc turpentine should be used. 

^ a rdb«*rd discs can be used when ^tudVrth 
idlac or wax, l hey are not, however.to ',*• , v ,.. n . 

The rotating disc require* 

Ivli speed, tmd the Mxctl disc should U: i u . 

, N ; field plates arc necessary, hut card \ i n u mu,- 

itsuL 

fixed disc should be mounted *> that its 
WaJKL * from the moving disc can In .uliustod. I i • 
ngement lor this adjustment uv.-Ui t .■ 

H iitc disc resting on the kis ln-b it 

Iciii be clamped in the required pmili by .1 
jetting through a transverse slot, fhi -tfd 

the fixed disc rests in ,1 fimwe cut n the 
fcanltc disc, and the sides of the di* 
vuknttUe rings adjustable "it Uwks, ..»» 
lo which Lhc i-ulli'i 1 in- ■ m 

in mid be easily 1 ■ : " w.tblv |, ' i ' "' 

fc capable.. rouiedthtoughasindlatti'c. 






1 
1 9 
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C&m/jtjrf{*!*!, ■ 




-Tht: conductor* should i 

brtois tubes. The ends should ht- fitte .l " . 'Hs 
Irtll.s as convenient, and tins whole Li]]i .“" 111 'h |, 
polished to prevent leakage, The tul** "." f 1 *>t , 


flOi.TZ an:> voss to Acm }f) . 
<li 


,iii L 


’ -1 if” 


too small in diameter. {‘or discs of J0(r 
mm. in diameter, use tubes n f io, ' . l " ' "i«| JJ 
diameter. So fid pieces may be soldered "C * 
fbr attaching screwed branches. Uivo h. i ' L ' 1,1 
Ly soldering together half balls, a bansvi^.T, 
at the same time soldered in. Conduct.* " 

may be used, but, with these, the ..'' 

diflic liI t to excite, and docs not work mm, .. , ' r 

The distance of the discharging rods in f nJll , , lf T*' 
slu-.uld be about one-fourth of the diameter <>f ,]* - 

The points of the collecting combs should I* 
a* possible to the disc without touching Tin/ ,/ 
points should be rather shorter than the WruJ 
Me field plates. The points are best mad, <■[ r , IMn ,J 
wl|nc5 3Crewcd fn the back wall of the tube, t „ eil J 
thetr length to be easily adjusted. The points ahL 
made as sharp as possible, and a good conduct™ 
materia] such as copper should be used. The length 3 
the points should be about duitblc their distance apatt] 
f, f instance, points io mm. in length should be s mm, 
apart. I Fie inner end.* of the collecting combs sh mid 
be furnished with polished brass balls as laigcJj 
possible, I he last point on (lie comb may pass partly 
through the ball. I'lie balls should be only slightly 
lacquered, or not at all. 

I h*' buvt size of bath. In use for the jmidiimi of 




depend 9 on the dimeter „f ^ 
t; For machines with disc ..... ‘ ^ 

’^etcr. balls 40 . 45 , «nd S& mm. 

ibis 


..dies of th« electrode. . ir c l*.., 


'■f^.^'Thcy ^ uW * abt>l3t »«*-thlid* the 'lZ'nb \' 

Strode*- The rnuer ends should be hoiked ,,! 

' 'Unction with the brass rods, to prevent 
l £Ldtt etuis should be fitted on the oris of the 
as to be readily removable, h u advisable 
" ’ a considerable number of different fcrms <,i 
le ends, to produce different effects. To get tlv. 

. s pjirk from a machine, a wooden disc with it, 
grounded off should be fitted on the end &f the 
^ t ive electrode, a ball being fitted on the end ,-.f 
, negative electrode. The thickness of the w,. xL-u 
should be from 30 to 30 mm 


■ fur discs and correalknidivhi,'.. id 

1. I ■ 11 

dmachine are gjvcn in the following table 


The tuest 


r cac 


pbiicten of 

miiti rtli I c: ili--' 
of nttefaiii?- 
tXi Itilll. 

+» « 

5 » - 


lMii1ti l6lt:t>, of 
wr-itlcfl rUwC>. 

1 }$ fLllifc. 

lao 11 
*?Q 


For producing brushes or tufts, coins 
rftk electrode tube* with a vertical aug.ta 

be qsufll. IS rush cfleets arc best vht.v.inv 
Jciwcfs the electrodes bcln^ sej 
Milano: th.m the sparking dislar.i 
us obtained from iln- n« ■ 


the 


a rated 

r. Oiu 

nttd 11 


ihoul 


rush 

utfi 
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•Kj MMCTVfCAt. /tVFLl'icxcf „ , 

dcetrndc being earthed, The cllip. 
obtained with the nrditiAiy pofe^ | >l(l ,' - i ( , 

separated by a disUmee tu hi: fin in, | i ’ %l j 

biggest positive brush is oblaineil nlu-, ', < j 

Hv ■* 11 disc, anti ihu biggest iicgativi- |„ " l 'S 
motive polk* is a small hall, «Ki the ih ;;; ^ 
disc. 

The tinvittg band is preferably made 
joining the ends, a hook and eye outlive:.. 

tube. and very short, should In- .. A„':rj 

should be used* Lhc ends of the strin.* i, * 
.soaked in slid lac, and p after being jniim,.-,,! , 
should be screwed into the warm coring 11 


AiVf VOSS %fACmNKs 
^eeLint; iUc imWr Cwrt fog« «f Mk u -u 


Tht' Single ll&itr Mthiiin t 

The best form of single machine, tis 
Hole?, after many years of experiment, is ,1 ,,. r , - m p, 
i oo. Most of the remarks on details given ,y x ap 

to this machine. 

The centre of the base board is covered hy .l hi 
sheet r.f vulcanite to reduce leakage. On I'm *hj 
rests the small ground disc which suppmU the U 
edge of the fixed disc; two studs (Tig. i ■■ <am 
into the balls at the ends of the com bs, press the di 
backward-i against the end of a vulcanite rod i v.; 
screwed into the pedestal at. the back of the bs^eboj 
the distance of the fixed disc from the miivahlr disc 
thus be adjusted. The combs are made ilmt ih( 
can be turned up into the vertical position (Kitf-tol 
to urilit.il:*’ the removal of the movable' disc. J lie wi 


V'l*"- ICC. —Siftfth’ II "ll.’ ^ I ' 1 '■ 

fei sts on two brackets |TOjcctiii- ti .m 
<J’ den J ‘VU baseboard. These brackets. 

**TJ' 'La by %olts passing Hiring the 
nJ1 the flat head* “f wliidt the 

*»«*!■ T t an T^ 

7J w jts the wire to be easily replaced 

^Jrfhcr etwncfcc.«* a, a wet suing 

. iot h Geisskr lubes, or the like. I v. ■ 

9 l Leyden jars of different t'imim- 
KC should be* used. Condensers ol van 
capacity, such as a pair of Winter > 

■HP, jre also useful. 

The two pillars of ebonite in front m Hw ■- v . 
wbourd iire fixed ui sockets, so that they , v 
as be easily removed- In the top ot cai h 
ill conical hole to lake the conical pUigot an cborutc 

fiblv.<m which experiments can be p’- ei. 
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1*7 


to cfirttii tin.- filler 

i j k. 

i -*™ 

electrode s liquid 

pb 

' : fdJ 

F- m 

g 

1 

i 

LJ 

—T| 

tvaxck, Kur I hi s 

f 

SM 


t 


it U of course 
accessary that t lu_- ^ 
ftcutni I is mg rod at 
its i*oani of sup- 

! . I 1 Hk. I 6 J,—Half Mji hi i> 4 ' 

port should be 

instated from itu axis of the riKichiruj. 



, rt „*,< w » 5 <MC """ !S 

-grrs*.— 

"'^Es less- 

ritf I'P lrcm ]y. | M ;eii described 

1 L,U* «“ M:hillfiS ‘ in (86y, v ‘ as lhe 

1W L Ui.TS (*<* I 1 ' l J 3 > “r f h w machine 

*jz« \‘:2ZZ£«'-z 

B , , ri; *ei« 1«® T vJ field jftt« wtfC ^ 

! . L -sineWs fixed plate l llc r . h ihc coUtinn 

KfS-rf «-■'' a, ;.<- .. 

i* ... in “S«Tw w-*™* 'T 

t.. vd.dv, (K 

XbSiX 5 b p i ^ s 7 ; 

££««-< — 1 "-JC 

cannot accunttt1 atL ’ ,L ^ v uW otb«« |v ‘ ®f“ ltll , 

effect. The 4-* **• ,, ,W ^ ^ 

«*** directly b.t«. *J* L » P ^cvlltten"«J" ,, 
so much BSeck^HoU* fnr 

don and "££21 W 

Ibe prei.ayi* « ‘ ^ ** ) *£f A'rr^. 

electro-in^ 1til l f ftew ^ L - r ^ 

ftcwnng CO.OP-W ri ,'l>'- 

to PoggeotJor” 


■I 
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£J-ECr/&UAL mFi.trfiNCE 
til.; 


U '> r -/tt \-r. 

mov ^l" 'll ., k 

In true duple* machine which linlt* hi™ . 
fhc movable plates were pii&irir n ,.,i " ' 


the fixed ■Tfsej^ iu.Tr ciutsjrh: 
mounted between [||ern. 


S’>- 


ttfhTZ AND VOSS MACHINES 

fjiwh! iiji i t.rc-1 


phics were uuMat and rlic ' "'to* 
_ u Fwm a iMdline (If th« Fflr.U, n, 

Jo?,, j Ml states thill lie obtained sparks 


insiitfe. 


fourths die (Jiarnctcr of die rotating disc 


* t*!^! i. 


Iw, « m f 3 




fobittug discs hiu! ill cn-cli case l diuwlcr fif 
^ The qURntil}' wtus utiricmvined by the number 

AO i' 11 ”' 


B 


«# L 

7 &M 

J gf 


Vifi, 105, —DiijOn ffiili. ’if. el.W 

of ^! JJ" 1 * ; Ulblc ^ the comparative cffkk-!, I 

6,1 Tiie diiTereat . , . 


res nf ft Kffuleflscr witll * 100 mnt i]iuk g*|( 
t. <■ > _ ,.r .1,- itnnrUe* A ccorcl- 


iiunle 


«Wfctent iy 1)es of Tnnchr 
rioltx. Nbw l Jj| 


ue Sjs determined 

a,™,, . , sf,l K k ' Holt* machine with 

r nc ?"? dbc ’ N " - 11 K:iiscf "wd* 
<rit fixed, and two mtaliii^ discs; t 

J'oggendwfr machine with the font disc* (Hlte kh 

" r| ‘ I" * dmjble machine wFlh Uic fixed ills., 

tiiiide. 


o-primv™ mwnW "f tlJI ™ 1 ! - Ik 
,n' these experiments, die iMt/ type nf 
j^lpp givL-s both the Ut«c-t qml*r *nd thc l«V sl 

^ frame nf this n-b*.«*■"■* the 

Similar to th.« of the ***«* 

S' Ait.rvu^ispbotd^OH^ 

A ipoilo ^ ske™ 

mou^ii,-. 

Med With a **"" '• ” ,. c round» E I " ,,V,:<! 
rapidly 0*1 at" I 1l J' ‘ " ‘ u . ^ a(1 j (ha JtivinjS l, j 
jnaSlLiy , m ll* f l1,r **“ \' kn , ^hulls' •• • 

TlJWtoK* of the:(irrvi«JT * hoard ohfc-h 

a ihcirt t^ li ' r K ' l wllkh <w J- 

E*«T» sbl Tc , l1lk 

w»' ■* •*«„ 

The t»v . , vulaantlc md- "■ l 

B a,.an hy 


kepi :d s|l< |il ." 1 V t c.iibr . ihftw* 

or rhitf..Is 

liai k d'S'‘ ^ 


e\t! In 


npl*'n tlK 
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KLECTRfCAl hYMA'ENCK IMC///v 
TIil- neumiJirfng rad G Tv. supported q„ t | 

Hits SEeisI ipJTldic, bill ll HhuLild be illsLlljLtcl fr, , 1,1 *1 

vulcanite in any convenient manner. This in vi| | . T 

the nuLitrmllising rod Ls nccc$H*y when Ull m:i , | ( ' 

worked with ottf eletihndc tn irarihi 


‘uric; j 


Tie neulr-uIkMlg rods may be fixed i (1 |' mi 
ways; (I) They may be fixed fmjcpctukmly \ Mr (, .. 


dim 


behind [he discs /this is the beat 


„ an 4 

„ . # ^^in g e l3]L . r|! 

experimenting); (j) they may be fixed before mu t l, ■,,. 1 
and be connected; (3) they may bt- connected " ' 
supported behind the discs ; [4) they may In- m, p ]M .^ 
in front of the discs, In tile three fatter c;ls-". p h 
are connected by fcefescoplc brans lubes, Mult/ ,. 
the last method. 

The fixed discs nrc supported hy vulcanite 
f] IT, on the rr*U connecting the collecting condi., ,,,-J 
similar washers 1C on a rod projecting from lh« Im \, 
the pi]hn 1 A. 

Miff Tile Voss machine: is a usefni n\ \< !,m:^ 

fnr many purposes, on account or its ready self-ex -v. 
mentp and the consfdernhk" rjiFmility of electricity whidi 
it furnishes. The great objection in it in itn jhbiiitji 
t-- reversal whctl (be limit **f its spar|du|4 11isl . ■ f 1 ■ k 
reached. The principle of its action has bun ;ilready- 
explained '■wv pi. 137), 

Ili j - machine ilfusiralrd in big, f; 1 has rmc ilx-i-■ E .uid 
one revolving disc. The fixed tln*c is attached ; «i in 
centre by a boss [o e lie ta\i of n winhIcii pillar fixed \n 
The baseboard; but nut sam iri the i flu and tan. Tha 
revolving disc ft is mounted bn I he cud of & ated tphuHcJ 


*»«* JMr mss vAc/m^ 

U*t> l T” f“r ,S ,,l, "“6h ri , 

* w *Mfcii bnss to winch ih- li**,) diw . rf 
fl* p»pa 'teVl ***•■ C C -liuwri in .Intttd li,^, ^ 
. t(5t , ,in, tlw bad< of tile Ami •!■ . h, 

£r, * thC pap* feW 1,1,1a 01 dEje . 

■nil di*A otc p^ted on the «id** Uw a*wfo 
(rftsCt with ibe giro ,liic. Tfest linfuil f 

, ht *■*£ fMWtW write-** ,!„■ rew ,| v .j (IJ , 

Siro AxcJ III lfe sum: [JilLUn'i 1 fnrih t*ih nth,*f', 
jute cnmiecSetl logcthLT by .i 4rip rif tirifoH ilsn 
parted or the inner surface the paper extern 
On the rcvolvppig pl-ite tiiere an.- si* carria5 t phad at 
rl |ii;i| distances apart, jLiid omasttsjj wf sipali dlilCn of 
I in foil, nn which may tic planL-it Pinn^pk’n^l braw 
pfajfcetbms nf sibiAUt hall" ihe dian«:!cr, fnr the hmdp'!- 
tn touch 

the colledilig ci iribi aiv (ixei! (.»the ends of ii mef of 
i-uLcuiitc U 1.' tbt -«m«f " f wWdi < ile ““ '* r lhc 
|Knne tin I E - ■!*■ «»««. ' fhL ‘ »*•> 

Winte tints j.ni.i’.l i*'yc1lwr ** "njwtod 

md_< or | W o Uyt™ h'<> '■ ’T'. f lt Tfe l C v"k,' 

p^iWI in ife ■■ il* " 

^ . , , firln ,. ( Asad in [fe IwscbMltl, anJ tlw 

|ir» mu.- ■" ^ ■ HTtnV fixml in the jur- b\' mean- 

aiiLitil n*!s mu- * : l;lL Tfe, diKhaipbS 1,11 ^ 
jj bu^«h the toi» BCfc 


rjf ijisc* uf 
slide iin IwpIc^ J|l! * 
ctnlral .jods'iMlwi^ 

Tl11 li11 ** ^ H 

mi iiimI >'■■ «' ’ . | mn-iii.r iinislicji iioai lt»cnd» t* 


, tl0 UnlcU so tl'iW ’t iin K 
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,->91 ELXCTKtC.1L WFLV&NCE 

th * triers, point, nrc often fi* C[ ] 
of the brushes,as in the corjectmg combs, 7. ' '■ ■ 


combi arc also sometimes furnished ^ 

toaeh the Wfiew, ,1S wef! * with po f n[ . ■ •' * !|| 

To replenish the field p1 aks , . . V 

hx-«I on the ends of bent piece:- nf | >r ,. <n 

rire Soldered <0 brass damps G (i which , '!" H 

thereof the disc. k,di,[ sirij,, „ r lh '. '] 

nect these clamps t<« the paper field plates ' 

I he large driving. pulley H Is ferf 0|1 ' , . j 

sleet spindle, the other end of which t |, 'j 

i-^ie« fi ,cd a the spmdie :. I ; i ;:;;j 

tit a (wasS table, is fixed near the ton of r |„ . ' ! 

,n ar b >' drK,; "E I‘ tigl» into a hole bored [hr , "J 

•h ' i “T? drivJn &P ulfc >' * fixed nr, i|,. , 1 

h,,ie , V ***** ta ™* ^ their peripheries, J tl . 2 
ucaretl together by a round leather bilt. * 

f„ii C PT, "? 1P * 1 tlimL ’ rlsions *' this machine are 

° f *“* d{ * f fcrt « inches! 

2^' reV ':* ,V T di *' 1 f «* J inches; field 

mrbte^ an angle of * at the centre „f the disc,. J 
are tndnai nr breadth; diameter of large driving on J 

? <Jjj1mcr[e y °t^@U driving pulby, 2 inches. 

• couw^mftciificntirtris rimy j }C | 1>:K [ e j tl tfiL- 

ill b 1 | naC ^^ 11 ° F ^ ftn y ^ till? machllk^ if tht: rii-iki 
ft * * , l<J ™** P3 ^ p3 y improve, or get .1 fbrm nn.r 
criniCflEi-rir It 1 * jfi 1 f ,!■ f u j[li ilk,- iii.iEit j,ir. ;ir m i t ■ •• ■ I 

w cotmimncL The described am tho-a? . 

iriacjinc^ tfhkt tutvc actually I.. 4 \w. frrL I IN! rl ill 


flQlTZ AN ft VQSS l MC///A r ^ 2 ?J 

_ ir jjfioiild bappt-rt to be out of reach of the 1 -irfif 
bi r “ klLLI pnC t;il from whom lxu- n t -m procure bms tuber*, 
sted spindle^ Sic., in a 4 ,‘J.hh liti^n 
‘ ,r,1 ' : " . rca jy for MSC, he mu:-il employ his lathe and 
availabSe, to get the best. |«>^LbSc suh- 
pf te ^ ^ lH t make the necess-uy raixlifitations nt th L " 
s of construction thsil fmve bcun de-*:nh^l nbov-c. 

jypC, 
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ZMnnni 


Township i 


Unincorporated place. 




ABBREVIATIONS TO BE USED 

CT COLUMNS INDICATED: 


n •— DEPARTMENT OF COMMERCE-BUREAU OF THE CENSUS - / L 

I a J ja Enumeration District No. / ^ 

FIFTEENTH CENSUS OF THE UNITED STATES: 1930 : 

fo POPULATION SCHEDULE Supervisor's District No. . JL^ L_ jj 

_ Institution_Enumerated bp me on — V.. . 1030,...» ' kk*i-..A i \ zLsd'^ d 


■■■■S BawS B BBS 


gB MM EBS 


niiimis 


rausiHMirara 
B9BH35ifS|3S BBSB H 
5115331011 BfilS! 


P.raHPlHfflWI 


KWHEfSGB HfflBBBBr" 


RiranacNBSfflRiB 
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REGISTRAR S REPORT^'2-35*C 


DESCRIPTION OF REGISTRANT 



Data mt K««Ulral Im 


Jt/* / ' 


local exehpt.o.. .oaro*« 

fSTAJrr OP LOCAL BOARD) 
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jjJ \ j Note A—Th« Census Yetr begins June 1, 1879, and ends May 31, 1880. 

page NO. I Note B ._ A „ persons will be included In the Enumeration who were living on Uu 

Super*'**'* Dirt. No. . / June 1, 1880, will be OMITTED. Members of Families who have DIE 

/ J 1 Note C. —Questions Noe. 18. 1*. 88 and 88 are not to 6e asked in respect to person) 

Enumeration Dirt. No. (o ^ 

SCHEDULE I.—Inhabitants in .., in the County 


Note A -The Census Year begins June I. 1878. and ends May 81. 1880. EfeSOOlVOtl August LJlwO 

Note B —All persons will be included in the Enumeration who were living on the let day of June. 1880. No others will. Children BORN SINCE 
June 1. 1880, will be OMITTED. Members of Families who have DIED SINCE June 1. 1880, will be INCLUDED. 

Note C.-Queattans Nos. 18. 1*. 88 and 88 are not to fee asked in respect to persons under lOMreofage. /O 


rattans Nos. 18, !♦. 88 and 88 are not to 6e asked in respect to persons under lO Mrs of age. 

_ t in the County of ., State of . f — 

enumerated by me on the_. day of June, 1880. ^ /$ <$), I 


tUrrl 
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BOSTON DIRECTORY. 


Kingston Samuel, clerk, 28 Clinton mkt. bds, 72 
Lexington, Chsn. [Wyoming 

“ T. Henry, salesman, 74 Franklin, li. at 
*♦ William, laborer, li. Coffey 
Kiniry John, engineer, 1168 Washington, bds. do. 
Kinlock William A. clerk, 261 W. Chester pk. 
rms. 99 Appleton 

Kinlin Timothy 13. laborer, h. 225 Pynchon 
Kinlon John, blacksmith, b. 968 Parker 
Kinmartin Henry W. decorator, b. 81 Green.Clisn. 
<« J, Hugh, cierk, 88 Boylston, bds. 81 Green, 
Chsn. 

« Mary, widow, h. 81 Green, Chsn. [E. Fifth 
Kinmonth H. B. porter, 2 Central wharf, bds. 561 
Kinnaly Daniel, laborer, li. 407 E. Seventh 

*« Daniel F. telegrapher, 234 Devonshire, h. 236 
W. Fifth [Seventh 

“ Daniel J. plumber, 58 Dorchester, h. 407 E. 
« John F. clerk, 259 Dorchester, bds. 407 E. 

Seventh 
“ Mary, h. 71 
“ see Konnealy 

Kinno Daniel B. printer, 31 Hawley,rms.37 Dwight 
“ E. W. physician, 340 Tremont, bds. do. 
Kinneair David, plumber, h. 802 li. Sixth 
Kinnear Blair, machinist, h. 93} Princeton, E.B, 

« Georgo, driver, h. 25 Ward, S.B. 
n George C. machinist, h. Medway, Dor. 

« Ilazen, clerk, 9 Water, h. at Woburn 
“ John, asst, doorkeeper, State House, h. at 
Cambridgo 

“ Joseph S. clerk, 78 Utica, bds. at Cambridge 
“ Willard C. engineer, h. 203 Saratoga 
“ William, teamster, h. 154 Saratoga 
' Kinnecom George H. conductor, Prov. div. O.C. 

R.R. h. 137 Paul Gore [Wash. Chsn. 

Kinneen Timothy, clerk, 111 Haverhill, bds. 23 
Kinuellv John W. salesman, bds. 24 Sawyer 
“ Michael S. cook, 83} Court, h. 24 Sawyer 
Kinney Alfred F. carpenter, 138^- Dover, h. 12 Yar¬ 
mouth 

“ Amos P. supt. 36 Chardon, h. 1 Eliot pi. J.P. 
“ Ansel, spannaker, h. 817 E. Fourth 
“ Benjamin, sparmaker, h. 12 Meridian 
“ Charles E. li. 184 Bennington 
“ Charles M. machinist, bds. 1 Eliot pi. J.P. 

“ Edgar L. bookkeeper, 25 Batterymarcli, bds. 

817 E. Fourth [av. 

“ Edward A. 249 W. Second, li. 427 Shawmut 
“ Edward A. jr. treas. Boston Beer Co. and 
(D. If. Tally & Co.), com. raers. 70 Kilby, 
rm. 12, h. 96 Crawford 
“ Edward S. car driver, h. 780 E. Sixth 
“ Frank, hostler, bds. 780 E. Sixth [mont 
« Fred H. upholsterer, 96 Revere, k. 398} Tre- 
“ Georgo E. k. 8 Lincoln, Br. 

Georgo E. S. men’s furnishings, 18 Cam¬ 
bridge, k. 3 Arcadia, Rox. 

“ Herbert H. machinist, bds. 817 E. Fourth 
“ Jesse S. teamster, h. 8 Lincoln, Br. 

“ John E. physician, 576 Warren, Rox. k. do. 

“ John M. li. 576 Warren, Rox. 

“ Mary E. h, 88 Freeport 
“ F. Ann, widow of James A. h. 3 Arcadia,Rox. 
“ R. W. Mrs. h. 402 Warren, Rox. 

“ Samuel, farmer, W. H. Rudd’s, Br, bds. do. 

“ Thomas J. janitor Hyde school, bds. 959 
Tremont 

“ William, watchman, 249 W. Second, h. Long- 
wood av. [bert 

Kinnure John D. printer, 4 Williams ct. h. 25 Hul- 
Kinports Henry M. furniture and carpets, 16 
Washington, li. 28 Claremont park 
Kinraide Thomas B. bds. 19 Boylston, J.P. 

Kinsella Patrick T. laborer, h. 169 W. Fifth 
• * Thomas, laborer, bds. 66 Marginal 
Kinsler Charles, cooper, h. 30 Oswego 

“ Thomas, marble worker, h. 29 Corey, Chsn. 
Kinsley Alfred H. depot master, B. & A. R.R. h. 
252 Columbus av. 

“ Ann Mrs. carpetmaker, h. 2 Stanhope pi. 

“ Charles E. (Kinsley & Blake), 5 Tremont pi. 
h. at Somerville 

“ David T. vardmaster, F. R.R. h. at Som’ville 
- « Edward W. died Dec. 26, 1891 

“ Edward W. Mrs. h. 277 Marlboro 
“ Elizabeth, widow, h. 23 Hanover av. 

•* George E. T. clerk, 194 Congress, b. 11 Euclid 
“ Howard D. clerk, 941 Washington, h. 2 Myr¬ 
tle pi. Rox. 


Kinsley James 1). salesman, 11 Federal, h. at 

Newton 

« Joanna, h. Bigelow, Br. 

“ John E. mason, h. 176 Blue Hill av. 

“ John J. clerk, bds. 28 Renfrew 
“ Kieliaril J. driver, li. 41 Washington, Chsn. 

“ R. E. boots and shoes, 105 Summer, h. at 
S toneliam [Euclid 

“ Thomas, boots and shoes, 29 Kneeland, h. H 
‘‘ William A. clerk, bds. 41 Washington, Chsn, 
“ & Blake (('. E. Kinsley , A. W. Blake), mer¬ 
chant tailprs, 5 Tremont pi. 

•* see Kingsley [do. 

K i uslow Jessie G. dressmaker, Hotel Pelham, rms. 
Kinsman Alfred G. 157 Blackstone, bds. at Revere 
“ < Catharine, widow of Richard J. h. 91 F 
“ Cliarlos, iceman, rms. 13 Pine 
** Charles II. clerk, 4265 Wash. h. 11 Emerald 
“ Eben, furniture and job wagon, 46} Charles, 
h. at Cambridgo 

“ Everett, clerk, 46} Charles, b. at Cambridge 
“ Georgo (Kinsman & Co.), 19 Doane, k. 14 
Hoi voko 

“ Joseph F. 33 Summer, bds. at Chelsea 
“ Joseph II. 686 Washington, k. at Somerville 
“ Nathaniel. jr. clerk, 152 Congress,h.at Salem 
“ Richard W. clerk, bds. 91 F 
“ William II. peddler, h. 137 O [erett, Chsn. 
“ William J. clerk, 157 Blackstone, h. 36 Ev- 
“ William L. 405 Sears bldg. h. at Salem 

I ‘ & Co. ( George Kinsman ), com. mers. 19 Doane 
Ivinson Alfred D. clerk, 101 Broad, k. at Som’ville 
Kinstler Charles O. roofer, li. 14 L. M. H. No. 2, E. 

Canton [J.P. 

Kinzler Gustav A. bookkeeper, h. 3 Boylston pi. 
Kip Charles II. 53 State, rms. 100 Chestnut 
Kipp Charles, printer, M. L. O. Home, W.R. bds. 

rear 430 Main [Parkman 

Kippenberger Adam,. baker, 76 Leverett, k. 42 
Itippenhan George, cigarmaker, h. 2 Gustin [do. 
Kippenkorn Henry, cigarmaker, 502 Swett, h. 498 
Kirby Arthur C. reporter, 31 State, h. at Revere 
“ A. S. F. designer, 96 Wash. h. at Winchester 
“ Bridget, widow of Timothy, h. 274 Bolton 
“ Charles E. fireman, Ladder Co. 15, Boylston, 
h. 69 Sawyer 

“ Cornelius, laborer, h. 4 Gray, Chsn. 

“ Cornelius P. car driver, b. 305 Blue Hill av. 

“ Daniel, carpenter, rms. 5 Jackson, Chsn. 

“ Daniel II. salesman, 400 Washington, lv 2 
Sumner-st.pl. 

“ David, laborer, bds. 14 Fabin 

II Dennis, gardener, k. 305 Blub Hill av. 

“ Edward, rms, 161 Court 

“ Edward F. florist, h. 1350 Dorchester av. 

“ Edward J. carpenter, h.’274 Bolton 
“ Edward J. jeweller, bds. 363 Tremont 
“ Edward N. prof. 12 Somerset, k. at Camb. 

“ Edward P. police station 12, h. .779 E. Fourth 
“ E. P. adv. agent, 34 Merchants row, h, at Ar¬ 
lington [EiB. 

“ Henry, clerk* 14 Mercantile, h. 291 Sumner, 

“ Henry, painter, h. 1009 Harrison av. 

“ James, laborer, h. 6 Maudlin 
‘ ‘ J°hn, hostler, h. 688 Shawmut av. 

“ John, laborer, h. 153 W. Third 
“ John, laborer, h. 10 Oxford pi. 

“ John, laborer, li. 14 Fabin 
“ John, laborer, h. 13 Wharf 
“ John, teamster, h. 3 Chadwick pi. 

“ John, jr. laborer, bds. 14 Fabin 
“ John B. foreman, h. 65 Maywood [Everett 
‘ ‘ J ohn F. liquors, 16 Charles River av.. h. at 
“ John F. shoe cutter, bds. 228 Bennington 
“ John H. bookkeeper, 16 Charles River av. b. 
at Everett ! 

* ‘ J ohn W. printer, rms. 30 Harvard, Chsn. 

“ Joseph, shoemaker, k. 31W. Fifth 
“ Joseph F. clerk, k. 91 Washington, Chsn. 

** Joseph H. porter, 18 Blackstone, h. 317 Lex¬ 
ington. E.B. 

“ Martin It. printer, bds. 339 Meridian 
“ Michael, lahdrer, li. 42 Haskins 
“ Michael, labdrer, h. 67 O 
“ Michael, laborer, bds. 202 South 
“ Michael F. hoseman, F,E. 8, Salem* bds. 305 
Blue Hill ay. 

“ Michael J. engineer, 179 Essex, h. 64 L 
41 Owen, laborer, k, 35 Dove 
u Patrick, currier, h. rear 199 Havre 
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Kinnealey 

Kinnealey William P 177 State h 60 Stonehurst 
Dor 

Kinnear Blair machinist h 84 W Eagle E B 
“ Garry clerk 744 Wash h 26 Cazenove 
“ George A driver bds 485 E Broadway S B 
« George C bicycle repairer 1152 Washington 
LMhlO Medway do 
“ George E teamster h 156 Marion E B 
«* John first clerk sergeant-at-arms State House 
h at Cambridge [Cambridge 

“ Joseph S instructor 103 North station h at 
“ Mfg Co steel rolling doors 85 Water rm 33 
«< Robert H shoemaker rms 9 Bromley pk Rox 
“ Samuel L teamster h 114 Bennington E B 
“ Willard C engineer h 203 Saratoga E B 
« William teamster 150 Border E B h 93 
Princeton do 

KINNEAR & GAGER CO, The, J. M. Glea¬ 
son, mgr. steel ceilings, 125 Broad—See 
page 2555 [Chestnut av J P 

Kmnecom George H conductor Prov div h 141 
Kinneen Bartholomew removed to Medford 
Kinnevy Ellen E h 69 Bickford Rox 
Kinney Adelaide bds 167 Huntington av 
Alfred F carpenter h 114 Huntington av 
“ Amos P machinist h 1 Eliot pi J P 
“ Ansel sparmaker h 817 E Fourth S B [ville 
“ A Judson salesman 78 Chauncy h at Somer- 
44 Benjamin W died Dec 30 1903 
«* Charles M machinist bds 1 Eliot pi J P 
44 Charles W mason h 174 Ward Rox 
44 Edgar L bookkeeper 40 Alford Chsn h at 
Somerville 

“ Edward S motorman h 750 E Third S B 
44 Freeman W bds 750 E Third S B 
“ Fred N mgr 131 State rm 521 h at Saugus 
44 George E switchman bds 750 E Third S B 
44 George E h 153 Western av Br 
M George E S men’s furnishings 44 Cambridge 
h 3 Arcadia Rox [Rox 

“ Harold clerk 41 Sudbury bds 576 Warren 
M Hattie widow bds 314 Centre J P [Somerville 
« Henry P blacksmith 183 Medford Chsn h at 
14 Jesse S teamster h 1 Smith Br 
** John E physician 576 Warren Rox h do 
“ John F contractor h 174 Ward Rox 
** John R, TJ S A 73 Hanover rms do 
« Justus R vocalist 211 Tremont h 37 Chicka- 
tawbut Nep 

“ Lewis W & Co fruit 40 Clinton bds 19 Joy 
•* Mabel C teacher Appleton-st primarv bds 114 
Huntington av 

“ Malachi laborer bds 1 Terry Rox 
44 Mary h 36 Brent Dor 
« Mertie N nurse bds 268 Normandy Dor 
** Milo J bookkeeper 21 Barrett rms 92 W 
Newton [ren Rox 

" Percy W salesman 41 Sudbury bds 576 War- 
44 Ralph clerk rms 88 Worcester 
44 Richard D horseshoer Commonwealth av near 
Brighton av Alls h at Brookline 
« Thaddeus clerk 50 Clinton 
“ William S lawyer bds 114 Huntington av [tic 
Kinniburgh Matthew chemist 54 Indiab at Atlan- 
Kinnicutt Roger bds 87 Pinckney 
Kinnie Charles H teamster h 24 Shelby E is 
44 H rms 62 Union pk 

Kinniery William teamster h 60 Chelsea Chsn 
Kinningham George laborer h 90 Warrenton 
44 John laborer h 90 Warrenton 
Kinnon Mary widow h 251 Chelsea E B [ett 
Kinnure John D printer 4 Williams ct h at Ever- 
Kinpinski Charles h 19 Garden 
Kinports Henry M 44 Wash h 23 Gaston Rox 
a Henry M Co rattan chairs pictures etc 44 
Wash [Charles 

Kinquist Albin tailor 226 Old South bldg bds 120 
Kinraide T B prop Spring Park Laboratory 38 
Spring Park av J P h 19 Boylston do 
Kinsella Christopher shipper 263 Summer rms 
16 Dartmouth 

a John E bookkeeper bds .139 W Fifth S B 
44 Joseph J washer rms 29 Blue Hill av Rox 
a Michael engineer h 595 E Second S B 
“ Patrick T laborer b 139 W Fifth S B 
44 Thomas laborer h 14 Haynes E B 
a Thomas laborer b 481 E First S B 
a Thomas marble cutter h 10 Cook-st ct Cbsn 
Kinsey Harry H water meter® 38 Oliver h 49 
Kenwood road Rox 
44 James H waiter h 74 Phillips 
a John S h 49 Kenwood road Rox [Albion 
Kinsherf John M horse clipper 29 Scotia h 85 
Kinsley Alfred H conductor B & A R R h 627 
Columbus av 

44 Alice Mrs h 12 Rutland sq 


Kinsley 

“ Benton A clerk &Q Ooagre^ jjn 50* feds a{ 
Stoqebam “ 

a Bridget widow pf Gerald h 1 Badger pj Chsn 
“ Charles E (Kinsley $ Blake) 3 Trerqqpt pi h 
at Winchester 

a Clayton R salesman 91 Broad h at Stopeham 
“ Eugene C clerk 4£0 Wash h at Randolph 
“ Frederick A clerk 88 F H mkt bds at Everett 
tt George E T h 35 Spencer Dor 
*t Jennie h 573A Columbus av 
“ Joseph J hostler bd® 327 Dudley Rox 
** Lucinda R teacher Washingtop-st school J P 
bds 11 Eucljd Dor 

“ Richard J porter h 4 Washington sq Chsn 
“ Theresa widow pf Jobhb 4g Washington Chsn 
tt Thomas ianitor Schools* school Dor h 11 
Euclid do 

a William teamster h 58 Nashua 
** William A supt elevators h 17 Everett Chsu 
& Blake (C E Kinsley, A W Blake) merchant 
tailors 3 Tremont pi 

“ see Kingsley [bridge 

Kinsman Ada R sec 120 Boylston bds ftt Cam- 
“ Alfred G navy yard h 21 Moulton Chsn 
t* Benjamin F coachman h rear 88 Beacon 
44 Catharine widow h 8 Arcadia Dpr 
« Charles T dentist 229 Berkeley h at Camh 
44 Eli T clerk 84 State h at Wilmington 
44 Everett P janitor 31 Beacon h at Camb 
“ Frank A rms 158 Charles 
“ Fred J clerk 7o Bedford h 8 Arcadia-Dpr 
** George E foreman 27 Beach b 8 Arcadia Dor 
•* Gustavus real estate 293 Wash h at Ipswich 
** Joseph H clerk 79 Clinton h at Somerville 
" Joseph M h 113 Falmouth 
tt J M salesman 92 Bedford [Brookline 

tt Nathaniel jr salesman 53 State rm 831 h at 
" N jr h 206 Mass av [lisle Rox 

tt Raymond M clerk 554 South station h 3 Car- 
** Richard T clerk 152 Congress b at Brookline 
tt William H salesman 144 Boylston b 593 E 
Sixth S B [View Dor 

tt William J police station 6. S B b 31 Harbor 
Willie L carpenter h 18 Everett Chsn 
Kintz Elmer E head waiter 19 School b 83 
Montgomery [Marlboro 

Kip Charles H sales agent 40 Water rms 19 
Kipling Frank J watchman 67 Milk b 90 Holden 
D°r [Salem bds 72 4° 

Kipnes Nathan (Levin & Kipnes) ladies’ tailor 88 
Kipp Carl G F printer 670 Baker W R h 69 Rer- 
ham do [ Auburn dale 

“ Charles M foreman 369 South station h at 
44 Gerhard bottler h 283 Highland Rox 
Kippenberger Adam baker h 41 Cabot Rox 
44 Frank P driver bds 41 Cabot Rox 
44 John, E E 22, Warren av bds 41 Cabot Rox 
Kippenhan Frank laborer h 144 W Ninth £ B 
“ George cigar manuf 169 W Eighth g B h do 
“ George jr peddler bds 169 W Eighth SB 
44 Katherine widow of Henry b 18l Bowen Dpr 
Kirby Alfred S F designer 96 Washington h at 
Winchester [Munroe Rox 

44 Benjamin B salesman 78 Chauncy bds 42 
44 Charles stableman rms 21 Joy 
44 Christopher G clerk bds 28 Madison pi 
44 Conrad C janitor b 332 Cambridge Alls 
44 Cornelius teamster h 4 Gray Chsn 
44 David teamster h 79 E Canton 
44 Edward F florist h 210 Nenopset av Dor 
44 Edward J carpenter h 387 W Second S B 
44 Edward P police station 12, 8 B h 649 E 
Fourth do [Chambers 

44 Frank B clerk 813 Old South bldg bds Beacon 
44 Frank T bds 28 Madison pi 
« Helen M Mrs h 28 Madison pi 
44 H J carpenter 148 Mt Vernon h at Everett 

44 James porter h 268 Eustis Rox 

44 James H navy yard h 166 Dudley Rox 
44 James J clerk 114 Lincoln h 72 W gixth S B 
44 James W janitor 3 Park h 17 Cambridge 
44 Jeremiah laborer h 106 H, S B 
44 John salesman 153 Summer h 20? Spufh 
44 John teamster h 26 Clarence Rox 
44 John h 152 W Third S B 
44 John B car repairer h 36 Woodcliff Rox 
44 John F clerk 300 Hanover h at Revere 
44 John F clerk 450 Wash bds 64 L, 8 R 
44 John J clerk bds 26 Clarence Rox 
44 John L foreman 156 Pearl b at Cambridge 
44 John V clerk 140 Tremont h at Camb’pt 
44 Joseph carpenter bds 126 Webster E B 
44 Joseph clerk 214 Eliot bds at Revere 
44 Joseph D janitor h 12 Bower Rox [pi do 
44 Josoph F bartender 1 Main Chsn bds 1 Albion 
44 Joseph H printer bds 7 Ford E B 
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Spooner 

“ Roy A. foreman rms 31 Hollis 
“ Wallace printer 41 Arch h at Melrose 
“ Webster rms 133 Pembroke 
“ William A h 1412 Blue Hill av Mat 
“ William H foreman B S I W & 0 Co. 

oon River 'At sta h 1412 Bine Hill ay Mat 
“ William H salesman 374 Congress h at 
Wollaston ... i T ,. 

Spoor Simon H musician Symphony Hall 
h 37 Copeland Rox 

Spoors Robert W waiter rms 113 Dartmouth 
A porn Abram tel opr 169 Congress 
Sporrong K Theodore machinist bds 91 
Willow wood Dor . [wood Dor 

“ Mary C widow Francis I bds 91 Willow- 
Sport. Frank laborer h 50 W Dedham 
“ Henry clerk 260 Harrison av h at Camb 
Sposit.n Fiank mach h 61 Stoughton av H P 
Spoth Rose A cashier 17 John b 192 High¬ 
land Ro c 

“ William tailor h 192 Highland Rox 
Spotnitz Eiser variety 85 Prince h 3 Mar¬ 
garet 

“ Israel variety 29 Billerica h do 
Spottiswoode William jr pres and treas John 
Hilbert jr Co 426 Boylston h 124 Beech 

Eos 

Spottswood Lincoln janitor Ouiiis Consump¬ 
tives Home 56 ) Blue Hill av Dor h do 
“ Samuel, U S N bds 17 Marcella Rox 

“ Samuel W waiter h 17 Marcella Rox 
“ Thomas W messenger 298 Wash rms 233 
W Canton 

Spracklin Alfred h 5 Marion E B 
“ Ernest B mgr Copley Sq Hotel h do 
“ Walter foreman Wilson & Silsby Rowes 
whf h at Chelsea 

Spragg Bayard fireman bds 93 W B’way S B 
“ L°e ff engineer h 85 Clarkson Dor 
“ Thomas mach h 88 Armandino Dor 
Sprague Abbie J widow William F h 36 
Edson Dor . i [ton 

“ A Graham L s desman 217 Friend h at Mil- 
“ Albert E driver h 394 Centre J P 
“ Albert H pianomkr b 19 Hendry Dor 
“ Albert L paperbanger 542 Dudley Rox 
bds 24 Dana, do 

“ Albert T jr supt steel erection B E R, 
Sullivan sq Chsn h at- Revere 
“ A1 icv.o rms 18 Union pic 
“ Alfred W carpenter bds 19 Everett av Dor 
“ Allison E driver h 18 Magnolia Dor 
“ Ar hur C draftsman 20 Beacon bds at 
Wollaston 
“ Arthur H. U S A 

“ Augustus W mgr 3371 Wash J P rms 3 
Woolscy sq do fett 

“ A ra; d W asst cashier 259 Wash h at Ever- 
“ A L dark 184 Wash h 9 Union pk 
“ Basil W steamfitter h 18 Irving Readv 
SPRAGUE, BATES. PLACE CO ranges 
furnaces hot water and steam heaters 
and gas appliances 15 Marshall—See 
page 2287 

“ Belle forewoman T G Plant Co Rox bds 
343 Centre J P 

“ Bros & Co (Will W and Eugene H 
Sprague) provisions 101 Blackstone 
“ C urie A widow Fred rem to S Acton 
“ Charles 147 Milk h at B’line 
“ Charles h 89 Charles 
“ Charles A paperbanger bds 24 Dana Rox 
“ Charles A porter rms 176 Harris n av 
“ Charles Homer lawyer 15 Beacon rm 66 
h 3 Wallinelord rd Br [Chsn 

“ Charles H shipfitter’s helper h 104 High 
“ Charles H Mrs h 464 Commonwealth av 
and at Malden 

“ Charles L dentist 462 Boylston rm 405 
h at Melrose frm 11 h 72 Brent Dor 
“ Charles W merchant tailor 110 Tremont 
“ Clair sec 477 Beacon bds at Camb 
“ Clarence E engineer G E Co 84 ■State h 
at Lexington _ , 

“ Clarence W clerk B & A, E B h at Somv 
“ Clifford L supt h 42 Lindsey Dor 
SPRAGUE C H_ & SON (Phineas W 
Sprague) coal 70 Kilby rm 39, 476 At- 
1 untie av and 658 E First S B -See page 
2161 

“ C Philip, Nat Shawmut Bank h at 
Swampscott lGardner AOs 

“ David E spec agt 30 State rm 606 h 72 
“ Edgar W butter pinker 21 N Market h at 
Somv [Melrose 

“ Edward F real estate 27 State rm 51 h at 
“ Edward R salesman 238 Wash h^at Mel¬ 
rose Hlds (Eagle do 

“ Edward W police sta 7, E B h 262 E 
“ Edwin H ft reman b 12 Auburn Chsn 
M Edwin L 4 P O sq rm 52 h at B'line 
“ Eleanor phone opr h 133 Peterborough 
“ Electric Works of the G E Co 84 Ft ate rm 
908 

“ Elizabeth W widow Leandcr h 7 Keswick 
“ Ernest A salesman 88 Pearl h at Peabody 
“ Ernest W pres Gardner & Sprague Inc 
54 Pearl h at Peabody 


Sprague 

“ Eugene H (Sprague Bros & Co) 101 
Blackstone h at Wollaston 
“ Frances W h 7 Keswick 
“ Francis P h 229 Commonwealth av 
“ Francis W clerk 582 E, S B h 20 Mmden 
Rox 

“ Francis W Rev h 62 Dunster rd J P . 

“ Fr ink W (Perkins k Stimson) provisions 
281 Dock sq h at Winter Hill 
“ Franklin carpenter h 4 Humboldt pi S B 
“ Franklin S rem to Manchester N H 
“ Fred E clerk 175 Blackstone rms do 
“ Frederic dentist 149 Tremont rm 806 h at 
Melrose 

“ Frederick inventor rms 1472 Wash 
“ Frederick H Co wholesale clothing 18 
Boylston im 47 , „ 

“ F Lester cashier 1263 Hyde Park av HP 
bds at Quincy Healey Hi,Is 

“ George A woolens 62 Summer h at Wel- 
“ George E engineer h 192 Brooks E B 
“ George E 39 Boylston h at Walpole 
“ George W fireman h 53 Norton Dor 
“ Goldwin S & Co sporting goods 138 Fed¬ 
eral h at Newton [Camb 

“ Harcld -T foreman 41 Central whf h at 
“ Harold T, U S A bds 367 Mass av 
“ Harriet B widow Seth E li 367 Beacon 
“ Harry R clerk Am Ex 77 Wash nortli h at 
W S omv 

“ Fa vey machinist h 63 White E B [290 
“ -Hathaway Co pictures 36 Bromfield rm 
“ Henry B treas Boston Woven Hose & 
Rubber Co 15 State rm 42 h at Swamp- 
scot t 

“ Henry B treas Sprague, Bates Place Co 
15 Marshall h at Milton 
“ Henry H lawyer 50 Congress rm 825 h 
33 Fairfield [at Auburndale 

“ Henry W lawyer 73 Tremont rm 649 h 
“ Herman H clerk 170 Mass av h 65 West- 
land av 

“ Ida h 236 Meridian E B 
“ Ira J teamster h 62 Sullivan Chsn < 

“ Ira M cabinetmaker 99 W Brookline rms 
567 Tremont 

“ Isaac carpenter 149 Dudley Rox and 75 
Warren do h 19 Everett av Dor 
“ Isaac. Harris Forbes & Co Inc 178. Dev¬ 
onshire and 35 Federal n at Wellesley 
Hills . [Malden 

“ John, bookkeeper 70 Kilby rm 39 h at 
" John D salesman 6 Blackstone h 57 Han¬ 
cock Dor 

“ John W h 296 Meridian E B 
u Julia A h Hotel Westminster 
“ .Leonard E asst porch agent 77 Franklin 
10th floor bds 228 Calumet Rox_ 

“ Lillian A news stand 296a Meridian E B 
h 296 do [h dp 

■* Lizzie M Mrs dressmkr 133 Peterborough 
“ Lowell E subscription agt 120 Franklin 
rm 333 h at Swampscott 
“ Lucius K 4 P O sq rm 52 and lawyer 53 
State rm 626 h at B’line , , 

“ L Gertrude teacher manual training 
Christopher Gibson school Dor bds 54 
Tonawanda do bine Rox 

“ Margaret M widow 7 Lowell G h 23 Maga- 
u Marvin trust officer B S D & T Go 100 
Franklin h at Wellesley Hills [sey Dor 
K Minella D dental hygienist bds 42 Lind- 
“ Neal fireman bds 137 Brooks Br 
t,: Neil M fireman b 40 Alexander Dor 
“ Philo W rector BtJohn's church Chsn rms 
41 Monument sq do 

“ Phineas W (C H Sprague k Son) coal 70 
Kilby rm 39 h 471 Commonwealth av 
“ Reginald H treas Adams of Boston Inc 
confectioner 17 Richmond h at Wollas¬ 
ton 

“ Robert C carpenter bds 19 Everett av Dor 
“ Rufus B lawyer 53 State rm 628 h at 
Phillips Beach - . 

“Rufus W medical examiner 17 Blossom 
h 376 Main Chsn .. . 

“ Russell B instr Tufts College Medical 
school and physician 522 Common¬ 
wealth av h 41 Egremont rd Br 
“ Russell E, U 8 A bds 24 Dana Rox 
“ Sidney mgr 258 Wash rm 18 
“ Seth investigator 554 South sta h 14 
Rutland sq 

“ Seth vice pres F A Foster & Co Inc dry 
goods com 322 Summer h at N Y city 
“ Thomas machinist h 419 Wash Dor 
“ Thomas E 1165 Massav Dor h40 Johnson 
W R fMedford Hillside 

a Thomas R salesman 101 Blackstone h at 
“ Waldo E paperhangcr h 24 Dana Rox 
“ Wallace O bookkeeper 44 State h at Somv 
“ Walter printer 244 Wash h at Cliftondale 
“ Walter A despatcher gen yardmaster’s 
office Nortli sta h at Somv 
“ Waiter I janitor Harvard school Chsn h 
23 Devf>n^ do 

“ Walter L clerk 63 Summer bds at Win- 
throp [thro?) 

“ Walter L clerk 394 South sta h at Win - 
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Sprague 

“ Walter L machinist h 22S Calumet Rox 
« Will W (Sprague Bros & Co) 101 Black¬ 
stone h at Somv , ^ _ T r , 

“ William A S woodcaryer h 66 Wy man J P 
“ William D bkpr 26 Lincoln h at Lynn 
“ William H salesman 250 Devonshire h 33 
Ashmont Dor , 

“ William P liquid soap dispensers 138 Fed¬ 
eral h at Newton 

“ William S clerk 85 Pearl h at W Somv 
“ William V cashier Aoung’s Hotel h at 
Medford 15 Walton Dor 

“ William W dial painter 339 Wash rm A h 
“ W Gordon 39 Boylston h at Everett 
Spranger Curt porter 11 North sq rms do 
Sprank John N shipper 4 High h at Brain¬ 
tree 

Spratlin Arthur T accountant 131 State rm 
523 h at Somv i ^ fo B 

Spratt Alfred R polisher bds 934 E Fourth 
“ Ellen F widow Robert h 934 E Fourth S B 
“ George lineman bds 7 Islington Alls 
“ Hamlet machinist bds934 E Fourth SB 
“ Henry A machinist bds 931 E Fourth S B 
“ James W teamster h 14 Essex Chsn 
“ John H police sta 12, S B h 931 E Fourth 
do 

“ Miett Mrs h 166 Pembroke 
“ Patent Ltd dog foods 44 Federal 
“ Walter carpenter li 31 Barry Dor 
“ Walter F police station 6, S B bds 31 
Barry Dor 

“ Wilber G caterer h 53 Royal Alls 
“ William ehandeliermaker h 37 Crescent 
av Dor [Atlantic av 

Spray Engineering Co 93 Federal shop 380 
“ Primer "Co Inc The 11 Pemberton sq rm 
810 [hat Malden 

Spreadbury Wayne A bookkeeper 58 Com’l 
Spreadby Harry W clerk B & A freight 57 
Knoeland h 10 Malbon pi Rox 
Spriano Alexandre E waiter h 9 Hammett 
rd Ros 

“ Joseph E waiter h 9 Hammett rd Ros 
Sprigings Richard W draftsman 568 E First 
S' B h at Quincy 

“ William clerk 14 Fulton h 19 Ballou pi Dor 
Sprince Solomon D rabbi h 164 Chelsea E B 
Spring Arthur L lawyer died Jan 2 1918 
“ A Craig Mrs h 90 StMary’s 
“ Charlotte A h Hotel Somerset 
“ Chester O salesman 35 Federal h at New¬ 
ton Lower Falls 

SPRING COAL CO agts Pocahontas 
smokeless coal 50 Congress rm 630- 
See page 2163 , _ t1 

“ Francis police Health dept City Hall an¬ 
nex h 65 Grampian way Dor 
“ Frank H clerk bds 50 Quincy Rox .[Mat 
“ Frank S machinist h 1577 Blue Hill av 
“ Harry florist h 130 G, S B 
“ Harry junk h 61 Elmo Dor 
“ Harry M salesman 253 bummer h 169 
Willow 7 W R 

“ Henry G machinist h 137 Savin Hill av 
Dor [Newton Cen 

“ James W lawyer 73 Tremont rm 340 h at 
“ John C pre,s Morley Mfg Co 120 Boyl¬ 
ston rm 1001 h 40 Chestnut and at W 
Gloucester 

“ Leverett W Rev died Dec 23 1917 
“ Norman R salesman 30 Federal h at Ash¬ 
land 

“ Park Laboratory (Thomas B Kinraide) 
research chemist 38 Spring Park av J P 
“ Plummer O treas 592 E First S B h at 
Braintree 

“ Romney (Matthews, Thompson & 
Spring) lawyer 73 Tremont rm 1133 h 
21 Charles River sq 

“ Russell O architect 185 Devonshire rm 
714 h at Newton Lower Falls 
“ Samuel H tailor 9 Hamilton pi rm 14 h. 

150 StBotolph . 

“ Water Carbonating Co soda and mineral 
water mfrs 87 Albany 
“ William H florist h 582 E Eighth S B 
“ William II jr clerk bds 282JE Eighth S B 
“ William M W pres Spring Coal Co 50 
Congress rm 630 h 184 Seavcr Rox 
Springer Bennett conjurer h 564 Blue RiU 
av Dor 

“Calvin J clock repairman 119 Milk rm 
203 h at W Somv 

“ Charles Chesley lawyer and vice pres 50 
State rm 27 h 26 Alexander Dor and 
Hotel Vendome 

“ Charles C eapt F E 14, 27 Centre Rox k 
80 Walnut av do . T _ 

“ Earl W. U S A bds 62 Brunswick Rox 
“ Edward machinist bds 288 Lamartine J P 
“ Edwin counterman 1103 Commonw r ea 1th 
av Alls h at Carnb 

“ Elizabeth M h 718 Commonwealth av 
“ Ernest R asst engineer 15 Beacon b 10 
March ter W .R _ . 

“ Frank tailor h 86 Phillips 
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Kenney, Edward J., glass cutter, h. Eiver. 

Kerr, Charlotte C. Miss, at home, Eev. M. E. Kerr’s, Main. 
Kerr, Frances H. Miss, school teacher, bds. Eev. M. E. Kerr’s, 
Main. 

Kerr, Milton E. Eev., pastor First church (Unitarian) h. Main. 
Kimball, Edmund Mrs. (Brockton) h. School (in summer.) 
King, Elizabeth F. Mrs., h. Main. 

King, Samuel P., cranberry grower, Main (S. H.) h. do. 
Kinraide, Thomas B., The Hermitage, Spectacle Pond, off 
County. 

Lake, Charles A., hairdresser and poolroom, Main, bds. Centra: 
House. 

Lake House, Mrs. Jessie Eobinson, prop. Water, opp. School. 
Landers, Harrison G., farmer, confectionerv, cigars, etc., Wakeby 
(S. S.) h. do. 

Lapham, Eunice E. Mrs., h. Summer. 

Lapham, Helen M. Miss, housekeeper for W. F. Lapham, Jarves. 
Lapham, William F., provisions, Jarves, h. do. 

Lee, Wah, and Gow Leong, Chinese laundry, Jarves, h. do. 
Lehtola, Gustavia Mrs., housekeeper, h. Liberty. 

Lennihan, Eichard Mrs., housekeeper, h. Liberty. 

Leonard, Alice C. Miss, h. Main. 

Leonard, Curtis F., carpenter, h. .State. 

Leonard, Jonathan, teacher, h. Main. 

Lewis, Elnora F. Mrs., h. Main. 

Liberty, John W., clerk, h. Pleasant. 

Liberty, Mary A. Mrs., h. State. 

Lloyd, Charles S. (Medford) h. Main (in summer.) 

Lloyd, James D., station agent, h. Main. 

Lloyd, James D., Jr. (Medford) h. Main (in summer.) 

Locke, Elliot, laborer, h. Short (E. S.) 

Locust Grove Asvlum, Miss Alice E. Cook, matron, Main, n. 
Spring. 

Long, Levi F., carpenter, h. State. 

Lovejoy, George A. F., carpenter, h. Main. 

Lovell, Charles W., laborer, h. off Spring. 

LOVELL, CLIFTOIST J., painter and glazier, Water, h. do. 
Lovell, Frances Mrs., h. 9 School. 

Lovell, Frank CL, farmer, bds. Mrs. S. N. Schuster’s, Main. 
Lovell, Frank G., jeweler, bds. J. A. Lovell’s, Water. 

Lovell, Georgianna V. H. Mrs. (Walpole) h. Plowed Keck (S. 
H.)( (in summer.) 

Lovell, James A., harness maker, Jarves, h. Water. 

Lovell, Horace P., laborer, h. Pine. 

Luigi, Amati, emp. Keith’s, h. Dock, cor. State. 

Luksanen, Herman A., emp. J. H. Foster’s, h. Spring. 

Lutz, Frank N., locomotive fireman, h. State. 
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ajjo. — Ku£. Mohiku. Imp.. I‘»m 


L. IDraiilt 

COTlftTT[\UCTEUI\ 

57* Boulevard du Montparnasse 


Electrologie et Radiologie 
Medicales 


PARIS-6' 


Transformaleurs-EIevateurs de tension 

h Interrupted Moto-Magnetique, Brevete S. G, D. C, 


De la B obine d f induction ou El€Vateur de tension. 

L’emploi croissant des Bobines innciiiction pour la production des courants de 
haute tension necessaires en radiologie et en haute frequence nous a conduit a eutreprendre la 
construction de ces bobines en y apportant certains perfectionnements conseilles par l’expo- 
rience et la pratique courante. Ces bobines, construites avec le plus grand soin. presentent 
toutes les garanlies desirables d'increvabilile gr&ce a tin calcul raisorinedes isolanls, exacteinent 
proportionates en tous les points aux tensions qu'ils supporlent. 

Primaire. — Le primaire est constitue par un noyau compost de lames de Idle douce, 
speciale, Ires minces, reduisant au minimum la perte en courant de Foucault. Ce noyau est Ires 
gros de sorte qu’il u’arrive jamais h saturation complete. La perte par Hysteresis est done 
insignifiante. Sur ce noyau se trouve renroulement primaire. II couipreml un noinbre de lours 
de lil variable avec le voltage de la source. Dans les bobines destinies a fonclionner sur 
plusieurs sources de voltages differents, coinme les bobines transportables par exemple, ou 
lorsqu'il est necessaire de faire varier la self-induction suivant les besoins, renroulement 
primaire est dispose en sections pouvanl dire successivement mises ou retirees du circuit a I'aide 
d’un coimnutateur. Le couplage de ces sections se fait en tension. 

Nous avons apporte un soin tout parliculier dans le choix de Tisolant separanl le 
primaire du secondaire, car e’est le point faible de toutes les bobines deduction. Kn outre du 
tube d ebonite qui, dans toutes nos bobines, entoure le primaire, un certain espace est reserve 
autour de ce tube et rempli dune composition assurant un isolemenl par fait. 

Secondaire. — L'induil ou secondaire est du sysleme h cloisonnement multiple. II se 
compose dun grand noinbre de gaieties ne contenant chacune qu’un petit nombre de spires, et 
isoldes les unesdes autres par des rondelles d un carton isolant special empechant completemeul 
la decharge d’une galelte h Fa litre. Ces deruieres, coupldes, sont disposes dans le champ 
magnetique de telle facon qu'elles subisseul le maximum d’induction qu’il est possible 
d obtenir. Le tout est noye dans tine composition isolante, insensible aux variations de tempe¬ 
rature et empechant toute discharge interieure. 

Les antennes, separSes par une distance correspondant a la longueur d’etincelle cata¬ 
logue (qui est toujours en dessous de la longueur maxima reelle), sont construites de facon a 
pouvoir recevoir directement a la deinande noire spintermetre d^montable, ce qui est plus 
pratique, et reduit rencombreinenl en simplifiunt les connexions. 


_ 
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Nos bobines sont enferm6es dans tine boite en acajou donl le socle conlienl le conden- 
sateur. Sa capacity est exactement reglee pour donner le maximum de rendeinent avec noire 
interrnpteur mqto-inagndtique decril plus loin, el donttoutes nosbobiaes peuvent ytre munies. 
Cel interrnpteur esl lixe stir le socle, el pent etre retire et demonic sans lonelier aux 
connexions. 

Dans certains cas oil cela est necessaire, le condensaleur est coiislruil a capacity variable, 
pouvant etre r^glee an moyen d un commulateur a touches permettanl d* i n trod u ire dans le 
circuit tin nornbre de lames variant la capacity de tin a trente et plus suivant les bobines. 

En somme, la construction simple el robuste de uos bobines permet d’en obtenir le 
maximum de rendemeut avec le minimum de consommalion, lout en ayantle plus de garanties 
possibles de duree et de bon fonctionnement. 

De VInterrupteur. 

Les bobines d’induction pour clever la tension eleclrique, construiles jusqu’a ce jour, 
fonctionnaient avec les interrupteurs rotatifs ix mercure independanls, en actionnanl ces 
derniersa Paide d’un moteur. 

Ce nouvel inlemipleur, conslrtiil sur les indications du Docteur Beclere, pent s’adapter 
a toute bobine alimentee par tine source de conrant continu. quel qu'en soil le voltage. 

II possede sur les interrupteurs a turbine construits jusqu’a ce jour plusieurs a vantages 
Ires importants quo nous allons decrire. 

Dans le modele type, qui est conslrtiil specialement pour bobines a noyau magudtique 
accessible, le moteur actionnanl Hntermptear est suppritnc et remplace par tin tourniquet 
en fer a tletix ou quatre branches, cale sur Paxe de la turbine et place en regard d une extremity 
du noyau magnetique. Nous en expliquerons le fonctionnement plus loin. 

L innovation la plus importante introduite dans cot interrnpteur est Pemploi comme 
didlectrique d un Gaz approprid, llydrogene, Acetylene ou Gaz d eclairage, ayant la propriety 
de supprimer coinpletement Pemulsion du mercure, ce qui a permis d'en reduire la charge a 
400 grammes environ. 

Kn resume il joint, a tine grande simplicity de construction et de fonctionnement, Pavan- 
tage de ne necessiler aticun entretien, le mercure ne s’emulsionnant pas. De plus, il esl d tin 
poids et d’un volume excessiveinent reduits, ce qui permet de Pemployer avec avantage dans 
les appareils transportables. 


Description. 


Cel interrnpteur esl du genre a jel lournanl el possede celte particularity qu'il ne 
necessite de moteur d'nucune sorte lorsqu'il est adapte a une bobine a noyau magnetique 
accessible par une extremity. La construction est de ce fait simplifiee et la solidity plus 
grande. 

Le dispositif moteur se compose uniquement d’tin tourniquet en fer possedan! autant de 
branches qtPil y a de touches de contact dans Pinterrupteur, ordinnirement deux ou quatre. Ce 
tourniquet, caly sur Poxtremilc superieure de Parbre supportanl la turbine centrifuge, esl place 
exactement a hauteur et dans Paxe du noyau magnetique, Pextremite des branches passant a 
quelques millimetres de ce dernier. 

La turbine centrifuge, calee sur Pextremite inferieure de Parbre et plongeant dans le 
mercure, est tin cylindre d’acier perce d’un Iron en forme de Z calcule pour laisser passer le jet 
de mercure necessaire an bon contact. Lorsque cette piece Lourne, le mercure, chasse par la 
force centrifuge, est projety par Pori (ice superieur sur des touches de contact. 
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La couronne melallique supportanl ces touches est fixee sous le couvercle en matiere 
isolante el est reliee par une lame (le contact a une tige mobile dans une douille en fibre 
l’isolant du recipient, et communiquant par frottemenl a une borne reliee a tin (il de ligne. 


Les palettes sont an nombre de deux on 
quatre et de dimensions variables suivant le 
voltage de la source. 



Le recipient contenant le mercure est en 
fonte, et divise a sa partie inferieure par des 
ailettes empechant le mouvemenl giratoire de 
ce dernier pendant la rotation de la turbine. 


II prend contact par une couronne en 
cuivre Penserrant a sa base et dans laquelle il 
tourne librement. Cette couronne, qui se fixe 
sur le socle de la bobine, supporte la borne 
reliee au second fil de ligne. 


Une manette de reglage, viss^e sur le 
recipient, permel de le faire pivoter a volonte 
dans un sens ou dans Pautre. 


La partie libre au-dessus du mercure est 
remplie par un Gaz approprid, llydrogene, 


Acetylene, Gaz d'eclairage, etc., dans lequel se fait la rupture. L*emploi d'un dielectrique gazeux 
a Pavantage de noccasionner aucune Emulsion du mercure dont on a pu rSduire ainsi la 
charge au strict ngcessaire (400 grammes), soil environ quatorze fois moins quo dans les 
modules similaires a dielectrique liquide. 


Charge. 


Pour mettre Pinterrupteur en ^tat de fonctionnement, ilsuflit de devisser les quatre 
boutons, d'en lever la partie superieure, et de mettre du mercure jusquau niveau des ailettes 
du recipient. 

Apres avoir bien referine celui-ci en vissant les boutons a fond, brancher un des robinets 
sur la conduile de gaz et ouvrir Pautre jusqifa ce qu'il n’y ait plus d’air dans le recipient; puis 
refermer le robinet de vidange. Cette operation est indispensable pour eviter la formation d un 
melange explosif. 

Lorsqifon n'a pas le gaz a sa portae, il suffit (Pen goofier une vessie que I on adapte 
ensuite sur un robinet en procedanl coinrne il est decril ci-dessus, ou d'introduire queJques 
gouttes d'essence mingrale, ou d ether de p6trole et de faire fonctionner Pinterrupteur pendanl 
la premiere minute, les robinets ouverts, les vapeurs des hydrocarbures faisant un gaz Ires 
bien approprie. 

En prevision d’un oubli qui laisserait de Pair dans Pinlerrupteur et provoquerait une 
explosion, ce dernier est muni d'une soupape de stiretS supprimant absolument lout danger. 

Elle consiste en un bouchon d'acier viss£ sur le couvercle et perce 



d’un trou en forme de T, communiquant avec Pintcrieur du recipient; 
sur ce bouchon s'ajuste une rondelle en caoutchouc ferman! herm^tique- 
ment les deux orifices du trou horizontal. Lorsqu'il se produit une 
explosion, la rondelle de caoutchouc est chassee el les gaz s'echappent 


par les orifices. Il suffit de remettre la rondelle en place, et de purger le recipient pour 
en chasser Pair. 
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Montage. 

Le schema de montage decet interrupteur esl celui indique par la figure ci-contre. 

Le courant, apres avoir traverse un rheostat, arrive par un des fils directement a Penrou- 
lement primaire de la bobine, qu il traverse pour aboutir a la borne de l'interrupteur qui est 
en communication avec les touches de contact, passe de ces touches an jet de mercure, et par 
consequent au reste de la masse el revient a la source par le lit qui est relie & la borne de la 
couronne. 

Le condensateur esl branche sur les deux homes de l'interrupteur. 

Fonctionnement. 

La raise en marche est tres facile. L'interrupteur etant 
convenablemenlcaledevanl le noyau magncHique de la bobine, 
il suflit, apres avoir ferine le circuit de la source, de donner 
une impulsion au tourniquet dans le sens des aiguilles d'une 
inontre. Des interruptions se produisant imnnkliatement dans 
le courant primaire, le noyau se trouve allcrnativementaimante 
et desaimante, et par des attractions successives entretient le 
mouvement de rotation du tourniquet. 

Le reglage de la vitesse et, par suite, du nombre des 
interruptions, se fait en dcqdacant circulairement le recipient 
dans sa couronne a l aide de la manette. Pour cela, on la 
devisse lgg&rement et on derate finterrupteur jusqu'a ce que I on ait oblenu la vitesse 
voulue. On revisse ensuite la manette pour le fixer dans cette position. 



Secteur 


KD" 

1 Interrupteur 


Condensateur 



o 


Entretien. 

L’entretien de cet interrupteur se reduit au graissage des parties touruantes. Pour 
cela, il suffit de metlre une goutte d'huile dans le trou de graissage menage a cet eflet 
a la partie superieure du canon supporlanl le tourniquet. Un liltrage tons les six mois peut 
etre utile pour enlever les poussi^res amenees par le gaz; l ouverture de 1 interrupteur 
etant tres simple, sans obligation de defaire les connexions, ce liltrage est une operation 
insignillante. 
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Prix des Bobines d’induction 
avec condensateur et interrupteur Moto-Magn6tique. 

525 frnncs. 

625 — 

725 — 


825 — 

925 — 


rupteur moto-magnetique. 1125 — 

Plus-value pour self-induction variable. 50 — 

Plus-value pour capacity variable. 50 — 


SpintermStre special demontable avec gclateur silencieux, pouvantse monter 

sur toutes les bobines de construction de la Matson. 50 — 



Bobine de 20 centimetres d'gtincelle, avec condensateur et inter¬ 
rupteur moto-magnetique.. 

Bobine de 25 centimetres dYHincelle, avec condensateur et inter¬ 
rupteur moto-magnetique. 

Bobine de 30 centimetres d’etincelle, avec condensateur et inter¬ 
rupteur moto-magnetique. 


% 


Bobine de 35 centimetres d’tHincelle, avec condensateur et inter¬ 
rupteur moto-magnetique. 

Bobine de 40 centimetres d’Gtincelle, avec condensateur et inter¬ 
rupteur moto-magnetique. 

Bobine de 30 centimetres d’etincelle, avec condensateur et inler- 
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Dana ces prix Unterrupteur moto-magnetique 
compri8 la charge de mercure est compte pour 125 franca. 



























■ 


Bobine de 25 centimetres d'etincelle, transportable, boite en chene, avec 
condensateuret interrupteur moto-magnetique fonctionnantsur 12 volts, 


coupe-circuit, amperemetre, voltmelre, spin ter m&tre. 775 francs. 

La mfime de 30 centimetres d'&incelle fonctionnant sur 20 volts. 860 — 







Bobine transportable de 30 centimetres d'6tincelle avec self-induction et condensateur a capaoite variable 


Bobine de 30 centimetres d’etincelle, boite en chene, avec interrupteur uioto- 
magnetique, self-induction variable, fonctionnant sur 20 volts et 
MO volts, avec voltmelre, amperemetre, coupe-circuit, spintermgtre, 
appareil puissant pouvant servir k la fois dans le cabinet du medecin et 
au domicile du malade (figure ci-dessus). . . e^adensai^r * . . • nxi, 910 — 





Tableau marbre comprenant amperemetre ape- 
riodique, resistance a ploLs, plombs fusibles, 
interrupleurbi-polaire,lampet(jmoin, etc., 
permettantde faire fonctionner les bobines 
fixes ou transportables de la construction 
de la Maison sur courant continu de 
110 volts & 220 volts. 200 — 



-W 


M 
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V- 


Le mSme avec rheostat circulaire supplemental, pour interrupleur a motcur 

ind6pendant. 230 trancs. 



Interrupteur a mercure et gaz approprie, brevete S.G.D.G., a moleur inde¬ 
pendant pour bobine quelconque, mont£ sur socle (se fait pour tous 
voltages a courant continu), mercure compris. 200 





Le meme interrupteur & mercure et gaz approprie, brevets S.G.D.G., modele 
“ Intensif ”, h moleur independant de 80 volts et au-dessus, mercure 

compris. 230 

Tableau pour charge des accumulateurs sur courant continu iO volts 
et au-dessus, comprenant amperem&tre, coupe-circuit, interrupteur 

bi-polaire, quatre lampes, bornes, etc. 50 

Tableau de protection en marbre permettant de faire fonctionner tine bobine 
d'induction directement sur dynamo et d’eviter la deterioration de 
I'induit de la dynamo.. 100 
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rlahri yiil J.ilPinL feJI AT r L >iflni □ nil dBfllJfl Tor 
ivb-b ul- i ™r-li*il-'aiHP tn-py »L«b ui idtpi 
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/\ ixUf HI M W*T 111 I.PJ.IH) ili_!:i;rUTlLl i‘ J il 

►trLfi-i ui callaliiBajcPi uimI r,^r Is iJir 
hJipp^ Mtifl uf ''Tin DaDy Doim,” The phmfc* 
ha B “Cfl*i|{lLt era, 11 julJ Is L- ■ Jrar appLJed Ui ioUu* 
wnc parUfiilM? El* i^i "-d thJnp thai hate lo 

jfg^lif"^jflL pI'-rFY *|p-y- 


ApplicaLioji of Radian! Light 
and Heat* 

B, I-HANK. tHQMU WOODiMiAV. M D . 

T-iik Cp«y 

A S ph j'ltDliLtjripy di'puaii& upon 
pfayslodjiumib, I may h« 

M. Id iiullbe n bri-i-f tin^f-ic^ 
fuviowiiitf Liu." tdiyNtii tit my *fthji?ct- 
"llin title of my pitf^r is a pnjnikr 
cupheaiisn far nulinnl eticriry etnillc^l 
by ijwudue^ilr ^ma-L^r Bediut vv> 
t-nry bctioaWMl IjsHI un]y when it stnliC'j 

[In retuui mid cjm^t'a vii:-n find be¬ 
comes heat when It 

IX'biiilljEF iii:iUcr, 

1^ “-jwicy, the jaiiiarjl <™rjry thr 
auii i:i urilkor liEStt 1 wr hfifit, SpiM^ m 
IJ-3L’ id U inn Id xutv uf Tfae 

iky is hlmk ftt midnEffht, EAve where tiki? 

wr planets reflu'et ihu ftUni 
rir Liii! ktarlLelil otlwr <EH(i^LH4LiLtidh^ 
riiercti* the vjlhld e f-.s of Use rmivorML 
Birfi (rieTL r jr nf Thn rnsLEr* UftfitrCrt* |J. jfl Ll* 
In it anjJysu. CUUi Issit far its PtIbhht cnant- 
ffiftaUnn, Vlbfido*. HhCl vtbm»R ipp™ u 
h nv< j b Iha nth#r of a prodEifitmt- «--arIrtf bulh 
- w*rf : faclh and frenuisncyj Tlui -'fi 
nil iFivc] at a ur.lfimn ^Indty; thiWUliti 
« f 185jM0 rilltH r^r 

Fof ccBffirdREipa of and rxiprraclil ani P 

BElirlrLiilly b PJi 


Thn ffiLIW w|]* Lpl;cia laerfl nsc rcL-^u jiampi 
nut nf lbn bilhLu^ EuiflM m th.n phwi/rnpli, 
iiTn!, lo Hie mu 1 lr nf n jnns-ti^n iip^JiErtTn, 
diPT-i Hilt with hb urni* :pif" |i-|(j3, ta 

il-rL :Jit mN| dcmlilinB k big ^f.-in b# J|Ifl]|| 
tl'-fl WfTi.ni w|E|| np.-y Jtand uuE Uie nr^F|:.>|>'r 
^ifch thE utihi'f. prvilraJauji- La Ua- iriALaLtui 
tlarJi f tit ihrti tffidn off trn whkh liaptlu h-lHi La 
work. wl,L-r* liE eiftm Ehti lUilinn UlE Nril way. 

M'Iib LllMTEfli - min—iHrt fli^rR-uffclilriiHT, ih- mlM 
wrrkr-r, :h- Ii 4 rt-llr ■ Ih*:** iiki -i^iixrii 

ljrlj.tr HI *" .if p- In IF,! mj m-iiaLh, Willi 11 "T 

Bad HLfe pip* fPl^B-j BB »1B n-rndm Uif BT Jlllnff 

jinpnr, mflnr A LmElt 4*r h* ill# i^iilciplar >iall- 

ILflh^ flunteTI Jinvp. &crtnrrc 1 -* in Lh.Fij 6 aHli 

Bhjil mipTil Lr l*l3U*tl * **■11 F iF.frn " i4a| I II 
*:^k.lH yn--jr rsr.: y b ii>J Lrri-T fC-lir lm J-irlmHl lrwi t Wi 
■ t-ilHK B-n 11 ■ LL-BI r N T I m *>F 4 [i.ltpifPBF i'f .(-aacLjla|?l--i 
MTlurmlr-FT Lh.la iUrdllH-uUII^. ii* intihi l!i# 
lh\hw aii'M iT.n - ■■M-.iiis* W- hire IrfE ip tlH- 
ini: <> li “i« p «< wFHi .. lil. h In- infill hln tki\y 4nitn. 
ini Ic^vu li Lii JOU in r^iri wliii ttvij" ih* 

W>- will ;ijb( rb-B 3 -.-u Mh Lihi 4 hi# B'Wlh— 
pud. "lu,: i* ELuh Kl n ->1 11 -' I ii i III UbI rml nl nh'it" 3» 
shr n mi ■ ■ LUip pruu-1 C-wp e-r □ h-l^n rjpqtarhUjT 
IHi'hlrP ii-.-: uf lEfllALulib, HIATIViflCliJTO. ‘ n wlu /li 
b eilii diiBin f.ib in Lm r^rrorrat-d 4« PI l> n.r 
H.nlriL 

JfSW. iry #OpaiI U-J w'hfci Lh^ dnfTlnr In 

IJifl - ii.Lu 1 1 nhflv^ ib dujaff—ilid- If vsn Bih r.nl 

!m:cf«it.i will til iwsl m«iih. QUiCTIU32f for 

Ih-S K'lulinn 


L ru-raMTUTtiE nrofrrrSdEE. 44 illjeflWPfii by E^BI* 
Ma-.urrll, EhHIF L:i3.lpi 4if rt^nBAPjE* Jfl CllU-J UlE 
rl'F^ro-iwiiEr-^tk: PipaeEJiBra. 

ItiLk'+i kni^tJi L* lbn dintaflCn biEaB-jrtd. tic- 
lwt*n jjij pliiM nf a wavt, ritl ,| thfl WlTfi 
F-«r Ifhu ph»vE - -f %Kd IlMt vfissre, PrequEneiF 
mipdin Ih.p Pidi^ 1 .k 5 r fif waven pnnsJr.ir a fI^cti 
i- -ti i z-i i ^ i r ip_a I p ii ini per rc c.iil-J. 

Iil nnlni Cl- jTteanuj* 'inch flrtMimbB flf iltprn- 
■Idti it w a0 Ticentfliy in itevfs# a flnilhlc ualt 
n-M L^i mpiTU system h rj:m,| w3lh ne# iub- 
■Llv-ia£au , H rb., a ir.kruh iwi b Hi* iiiIUIlulIJi 
UI a riK-Lsr, n ndlltrakTuh inri^ Il tljn uiiUtuiiUi 

qf a InHIlrunCrr. Mh.l nil An«utraDL t A ) L- Ih# 
(.-iiii'i iiS n lalEliEnrjrrflfli nr iJiu LEnraUUaTiEfri uf a 
; i Ld i 11 m i 1 L hi 

Wn dtv'FdE Ih# pk-ctn^!^nrfni*tl4 B|>«:tiam fnr 

cchti ! iiIj!i : cv Id iU ifm* tiartiL 4Ji« niilhl# pnr- 
ihiTi i :.lk- . Ifcjf (il , which Iiai wavr CEnihli* i J nr>- 
lr.]£ Trnai flC-ft rnu to "{Kl rtiu- HiEbE nrr th»i 
-PucMhE cflkirt hiT.il wirh miLftJil* Apfkiramm, 
'iioev "li-m I'Oil «|i«-Linptly dilfriraL Kue i l nr. now 
1 im lEI-ittiiiLs ! . nn inrMblh |VMiJMi '-ryonii 

- Mr ■.’ii- 1 rt, in whkh thfi ItnflllB d«TW« 

frnra :i;Ki ran Ifr #En^. whtkh U d[mjpr.q?#d the 
•uEt niTlaliL, iirul Lr, ErvIjihJc pfirtlor. boyn-Ti?t lha 
n-d with wci^f- |-cng43i= Jrcrc:v:in«p fr?uT 71X1 fnts 
m Infinity, knn^n ni th-ft Iftfrlim 
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t'liti ll(cr_UlCiU L l* - ■ : 1111 ii|v|- cd bh.Ti1 

Irirw luidou. : Elm near, it lUi wave k ijrt ■:> iVusn I 
j ■■ i UOO irj^ii a mlddl* or Jn&flntoodiate.. 
Hii:li Vi. l - . i InliJflJlt I/Iiaij I..IJ1I mu Uh wOfl - JtkJ OHiUj 
m lLLT iU" rkLI rUlii*: riCli.ci kk. Li. W*kj$ lurijfll'.Pi n.aj- 

Ll'I. lii:„J dfroila _iJtl lk.il tli HiPCi, hi fcshlc r,jJ- 
r^juiii lit Li: y .• r— v j- and thin ubjtotui myi 
r*ur'i ra'i ivari iv-u diHiiLctcruI.imi. 

If lIh im.h.-i an-MiKLiji|i,;|i.- imJhcC runi could iju 

j. I ijecteiX ii i vU-- V.rW nl.il Li|ii yL»-.L‘" ]in i jiin 

were c font In lrr.irlLi, the FiKire f-iwctnim," 

>Aj| ,s I ■ irk ip- li^ "Win: Ii 1 (V pi'i *■ r il ni: lr|nn Fnhki 
IT. IfdlgUl- 

If Wft mike ■ 3able cf trih S r rrq^jrndrji+, bo* 
jgih-iilr.y ^ I 1 Ii E^e Lu i i n r-cc*iciil. and 

. .■.■ lUg.'bniB pn pgrttoiL we Su-'q 

» idi p£i¥i L i r ai I I:: nomb^r [h'« cntk-J an -cLat*. 
Fni si I ill ? lin' io liid flfLecoLh octuTie, we have 
i...ir. 1 1; ftdiai \\it Eifi r <i i 11 |l i ri tS^ii L went! nth OJfu i 
rimptrcaiiELbLu; I3 im twHufcv.lipih In tl.■ thirty- 
fifth, ti m ekcEricoJi IJ vt tliarLy- rtf tin 1* that f arty -1 
fuTUi are IriiiKiEtvj.'CibtiCg Elifr rHJ1 fLk Lu lhn 

tortr-&#v*n*h g-tu lives; clin funy-^j|HiLh || |ir- 
!'r-, r i -|^ih-lu; I In- fnrt y-riljiLJi junl lliSJrr.ii tare I 
•iatri umi t Immtoil myt; the Ufly-hanL Lu Lbe | 

-il'lj-KI .. flTH I IT iHrrWpLibk I ill-0111^31 dlijV- " 

euiirrin | liV t lI Ii.k_■ i> .uni ol In- ■; 1 |n- ii Tli- 


Jin IiiitiI caetX 3 ? nay be rcllcclud., Ti'Intl-ral | 
er J.L* iii i A by n b:ii|y B niiis when ahr.urheil It J.- ■ 
c .-iiVeH* d Uib- 1 jbnat. 31 inuy bu eoncuBtraled * 
in a fraud jpa4 of salemc Ecmruj- 1 or Ji. yu :te-J 
fl'.rcr a hr k 'e njeiL. 


CutiLLl|i r j£i|l Ji« .l! Ill. iif |i.a.i ■ Wi\l |h !.L|I I' h- -| i, 
Li'rd aotkn b 3 u>. >j : n.’iLih by ciiivueetL-bii. luiuL 
hi turn eb£i« Lbe Lr^iiMcmfuju in th.c m«G 
■iJatudll iEkd prvjfoujuii llrsnt s of "Jiu buds. TJ 1 I 1 

etllifi-.i rIVj 1.1 Ml I -1 Mil IIJ.! 1.1 nrl.k 7 .Ll.! .i|i tif ^ -,5 licit 
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ir l; IiELi: jr.jt Jlln .'i!i:iLi il., 
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□ . LUKfl 
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i imbaUudi fcjn ef all the u 

r>;AiLj 
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jiiiiS'dlrst. iiieSnor 
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■ Eta 1 JJliS 

femperuifp> 


L-u tilt walEuqc fln.i bi F < orvnly iifl yid :.lrsh|ar_y ’ 

ef the toy f| m. 1 < -i III;. p^r^iiT.-JEryl^u Eo Lilli: 

Tbe ^tiutiUvy iii Ciit i.i ikEilliifip tlut Ij ilia 
IM.rLjuh.. tliipcr k upun the dourte ef UidHu- 
iiii^ccjiae of Lhrc cir htliiL" r>.-uftd nlt:l Lh.-u dU.L-> i 
htii-rc uf whkh It La COOTHHAtdb wtiidi» 

L hUihk'jr I ii.s^r4il4. upon Uiu tranurdkiuhil lt> 
uf lj;e r J i'|i i'E j tliriMJgb v, Jil-cIj ji |i^a&ua. 

A 3n tf-HftFB^^Tj; wlmq It trjAiudlu 

WOVui -uf nwJbwn Lnsi^lli la tlio vLeJblu upec- 
Lmait; it ir.jy nr m.>y j;ul be- nfi'LujUe LM luii^^r 
ar ehuEler I'jVe kriu-iJhPi Viri^Ui JiLekth u: 

^ lab ■■ tTibiNblit ug.ryin|c |ir-upuElioiLi- ol' wovh 
fririitce.E, AJI p;loflH id fiurly u|imaij* Et> uLtea- 
vEulel wiive kr>Klh- ^-hik fiis*; I ^|L^J ta iriiia^ \ 
mill kfiLj^Jf# feuiai mVi-il IIjb fur nfcLm-; 

vtoltati 

A u 'ii Le iii^v !■ -i|iu.llit: ran j.iiijuj which will j 
q[|i>kV |1 ic| JuilL jiulEeXiuq to puu LiiEVur^ji It nfc- 


i'i >■ niiEe a hy|rri Pr:!ii. .i uf EiJd ullin *’kJi dd- 
1 1 5 i iu ei U t Ine j^LqiiliI erp^Jir. which u- 

d-iriimr Jn Wiuxl pte.-iiuirr. The n-splmlien 


-I i”rf"4i. li UAClLan£V 




wave lenaLh. 3Ewk u-u-lc II iii*' 

ElUli .i|!i Lnurn liUAL 1'J.yi 

A C 11 r .1 I urlJkii erf HI tmn*- 


U LI! UL. Ll r,il I in Ul_L LS|IJ 

emf n';i >u- abtiut jii'i carit whiJi* iht- p..i!i 4 
■iccr!.i-i*ii« i fimm 10 In IU 4 jeiLlb |u x Ei.Liu'e. 
1 hrrii Ji a :iimr uf \p*-i jgdLitUeii wJikti a 

■ i..'* p^ir^ntagc of lliieJ u^ri.Liu'i:-.i- i-.uE- 

irr-K on-! nlon mlucei liin LeiTirrunEera vt ih* 
IxHly by |iVftp4PitlflrL 

Thd Incma-^il v^ume ef r«jiLrjtaf| ui- 
r !ian^* Ih^nPfeHn Lite raManJi uf vulatfli* vutia 
ITEn. l'.i i tlPn ilhil 1 1i Ji'i Wr- UrilM bll^U ta |j ( r e 111 Mht 
liunFkitiun. I .p iinri# hi b-rKl. nrvl In ^iitiiriLELyi 
wliUt tJit Mlide Ore ectianJLy hicmjHhL 

If wr* wjipll |ip |irnij thfue elTecIi ehtiiit mDnc 
iquJrkJy, we ifruijiAEr thr riisjyn !n .1 y ih -art 
«lvc; rle leu - 1; l by~.ii. 

■.".c Ciil'iiI □ ]ij 1 11r:i~ i.. ii njf fOtlLiiiiE f^iriTtF fEOiu 

MneiuidcAcaDki ieLircc-a Li UBtkLfrjiJLk^ ull^v^Ji 1 
fr-ritil Iv* he-&Un 1 u r ufTect epua liQiifnil wr.lffl 
cnnEiDt tiirivc rsrwjiC h^iw-uun cditnin tempeEm- 
lurc Llruib*, and SrujLrectly Uy eJiu hytirrnnia 


MS I: ii.i? 
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, In |Ail at i 
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per 

cent at 3^'U 
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ieVrl an 1 uf 1 

ULjf 

En E-4iiiiBFd 

til* 

ultra-cl |Vii: 

and 

i jmr ccal 


if !rc’— 


maJ! 
Ln run . 


ml Ii j EJim ill iijuHpluJJu Jiihl iLijf i u 4111 f, 
Ju^t, uni pJndL chiiLiiruj munieEi- 
■jiiiZy, lautl’i , i l .- ■ ; jI I^ , ^*M|:ri|jliar 4 j|j,- i.i.i| [iy 

■MilInJCi ^i'c iib-tLinir >-1 ti nt ft.-G iu-r r-i ni of 
ill* mm"? r^rTK - :.’ i rwinirred by JLi lienibiR ff- 
Mill Jr uf 4-,ir-I0 
nrrii at Jl.lMVl i 
itr-raL in.i IKf pr 
mnuirLinu' suirEku 
IV ttllt I? 1>'i Ij* 

Ly |i\r <<diL 11■ I 

n-: I at | kin iii4liiU i y uf ul | r-ii- i" u/L toy 

ibLn* ! r. nur- Lu Etna fact thrr. I |if- ez^nn of e.-iu 
aEntorphi-ra y-p ell writes uf BcnipLJiz Humlkr 
tlmti »1'J mu. 

Ii: ■ r.iL-irtlF icjf 1 In- iiiLut xm! Ij,LIv|> kPiUJCI 
l-|-.->JLKl jI , CJii! 11 iElJjI , Lbrnr.k JBiJsiJ vliLiliJ J i: Jc • 
tJoim. TIlwc pirripf-riJuj ai •- le be- fomiiL ia *11 
|.-%>ri |-i|ii dif |.|rdi vjitHTia ii i|f| llmu^Ji nirt jr■ tu;ual 
importlsfill *RL. Tertiphly K Wi- 1 rir--u|^l: i tn L tj u 1 ’hr 

elfrcE i f RJue- ulEmvtuI*?! in Iitp - h I] 
ekrlTi-Tol- Lhp whfiftkl, p-rcpi r il*nui:Jy Llicrmre 

Whlli- I in- k.ilbpH JiiVrlii.n [ir:i! .ihri rf n^l l‘ 1 

oropcrtji., jrul ei rLdi^iticniiJLy vinilik *1 withr: 
UirhE Cia 1 ciilulD. 

Ljuiak-y. hy liifttivnwrfiti «f ptuitt ddbf*cf B 
WOJ .lSj! : Eli ubtuin a lifiL : iKjE'jyiri E-TuVll Bim- 
IJllhE v. .i'c , UcffuiL fuEn'Jy Ui the ollmvinl - L ni 
OhuI «uD rm,, j “x:c-:i-:i?il Lmi'jirli Elm vieibl* nnJ 

[r ITii ir_btLni ji-. er i> glN,|l ,-il ut a dL’iJiftfr 30 

LBiLiun Ifan Iftngfii cf tr.u viiliil* j-jiacLmnL, that 


Ij p el ii 
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p#_i 


-: ihiireji ii: m 
Hiotwl I ii ]n- h-L 


□id. The rrinalirmu 
ili-iilf 6o4l inn. Id the 


L..II ■' .! ■ - ■ L ■ III L l ll ■ 

91 aukevi whicij an the ptcfuruhU' -rh -^i i'-.-r It* 
hc-itiiLU uiTi'Vl upuD the jiatknt. a tod, un i.rubur, 
a blui- ur *. C'jlujki-. uit^- J g L. * - u inv u^ei usiiL 
ELiic "'U-'Idelr -c-rijuii Li I Lb ^uoIumLT' 1 It LtiM4i L^ 

(.'.ij Cu|vrjI’riK ur.H EiuL'-iuk-a Lfjtirtl vsns LrdJUhlllitl 

*JK tjiu jEiijjlJioui j ray>. Til* u:Ji^n wj£J be 
f-L-nnd Ajd do aeabeJ be Lbe ru| i ^Iduk tho/ - 
■.i!j: LruLL uijJ v. ,jLcci iju not- rcaeh tJur pqEJuiiiL- 
Cc-Soipjii rEuLhtj wjiicli nr* iimtedl up bj ub- 
iLnie;JaLr the nuiloaL uemm Jn L=jni liej" Uh . 

Lkl f Olnl HU pEU u ulf j: .In. i.‘r!Li l i. 1 f.niil VlIui.::!. I d. _iIl 
i : ! I.i i.-Jj iii: r-uimi MjE.il 4il rui-i pJS , iiLil tiii- Li 
iiJiIvLOi.: j.hyuuju^be Jii-.ilL.i, Iium cui.k'ujiive 
1 hen*. ubEohii^l: from rndLeklurii 

EEjii.ihilL miapEj^y Ii l*i:«r TiNlnitn.l f euiti puL-) 
LhJri-JLi ii.DLu.iUc tHncfuceu. HVItje* rurltacei eaiDf j 
rm\L talik Elm uxovu Liun ot while Ju*d. White 
.nL<:: llli h11 |b. 111ji liLiiii'k UiV U?.e?llti:llE- Il3j|rurbiji 3. ’ 
k 'J'-.-J aJi.iurberai nru iJ .n y.u>.>j t _iUu.Luj u ( ibuL n _ 
|i»d relSeetlnjE auxfoDE !«• a poer abioriili^ 
Hijrfnte. Li^kl relotrd akiiya an- inude bcLLej 

ilCPil -Hr.i l Liliaurlwll Ul I i Ih II-1 >.> rpiihiu.nl HurrEy hjr JiIk* 

TiiBfit*t£im or Lhe lie# uf K«lnir er Ump !ilm*lir P ; 
| ]^]ieEniUon nl-ii ikjmr il.i upoa tho w.wu kB^ib; 
Ll|U (■. rijjji: f -JiO'liVijj ll|r ^ t %|ji« |ii^||Pl m- 
lien berierf IibiiA eonverunn laitci hrnv |L|n-^l! 
and wiiilc oldnn oLikE an cnualljr *LHii-rbii|it an 
Llio Very 1 Iwi^ura Wave J eng the. 

WJii j :i iOlIlu j.t energy In ^iiiu rli^l hy || b-|-np[ 
LkmiMi it Li eeavartcii antn JiraL. Tl-U 1 
VrEH'pe bmkl When ;ueiS for cu ralhn purpooM 
Jj ulJeiE IliOJteu?Jiii;fnpj , l or phu^Lherjifiy i-r 
I;p-ji.j:I*.r-i'iifiy ucsD^tJIrbjjj’ E%i -c^itMlttfenin 

I" tni^TE7 fMii^LmLei iE: k;m a uiih 


wenkcis^J |??tarn, ThLi U u very '.'taKiahj* 

dTpcl. 

A flirtfei^r ■!*>: de>J c^Tc-et of 11 j j-.iaLl-iil |jj|g 
relic r i>f jitidhL by . r^jmireri Lon sad hy nnLrliiiWi 
#f Lhe re-nvA lMu9 iicsw# fra-dp. 

Tli- arpJfciition of the fn-i-uenaicfncti Lu 
Lb.ern|u?ittrci hi VnJ t elejir. I 1 i r a i ■nv-mi .r-rvv 
^ke, wit mLpy i,|v|iJri It Lnle Inoi! unit .^i'iiri j.1 
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Lie ntd i 

k^iar nciie. c-oein*£i dui 

li>dd iiriij " -| 


H-grai.Aii! q 

nrbLindr.ip 

jj&abren 


jtiu ojim (l- Lhlvdlenj in icird tTTumppj-oilt tb- 
qu--!* i«« which th* bjnrfut >i e 1 -* EdiikIIl: pCJW- 
i,r.nEp ur -.Thich .i rL tl cloirip Th^cilln r -jur: :nun.l 
cetihiia with Lhc euleneauji lm.|.-iI iw 

. qJaaiJEiiki, rHiili-niihiia, iij leMi. Imi- 
wp.NL ilridalny, and LopjiLIi^iJ j ■■ ftTtioii, of iL|* 
Iwiff buhPa, lEirilln *nd JelnE.-. 

It Jj viiLid'k in ophhSloJnaii r.Lii .h'eieiiiii 
nniJ in B-nEtarrheal nrthtiliu and rirtJiTLLLk, J^ En- 
^Er-I ■-i-r-iuiii.* el alt kai- |q and it Llbb b^tui 
kii i - r wtl to fu'i-'-orribly ntfccl i'lW-utlr-l : 1 1 nnd 
t-^tfEonEtJj. Iii nit CundJEinne ef Lewnruil l-tiEhji- 
■‘u..-. in-ilnboIJijm and ctii£^hh arc laLniu i* 
jE.eiu.Uid**, p^sr ESHtic P varipi'SJtJr'- 
yJeera, s.-ray rJcirHUdEis, cccntyRicjii 


AHd vq rif.:.*•«■ 


LlCigla- 

r-M.-c dbiL LliTria^ 


W |i« 


XT s' 'l -! i iij.h ii'-w %i i fti -^rvni up*y > ■!’ rhe I?m[tti- 
■natail jjullnl* nftor Id ycn» nf idMtivitUtli, 
iLeliirrndr»nl Lhe eerrsy 1 fkiivrrrd hy the mm to 
(lift u*ttji r i 1,13-Cn-f#. Ef! Th! ali«’>-i‘ TQLKk hni?e- 


Cbi‘umEkli<jiL ubd CxIlidEr viEnJiBy, 

' 111 * liiiiitiictinn ni hr.*: fa tba vpiy cvll:i' 
LItilv t I'.-fo brip.rii aboul ccdeLAi n.nCii rn>|| ■ 
dht?cE]y and lu-d r- ci.lF, aho, heenum throu^Ji 


uquarf fouL p-ir rcrono. 

Artificial LiicnJiiJh 1 ecnE 
i'fii-Pify ^ivu « IT vatybitf fifetmlfLliias ef Uie 
idffcrenE. wavwf Jer.LTthk. Fur u ;iIt, n 
fieri f:l jrmr.L clectrEr larnp WbLdi Lr, i^r-rlEap-il Io 
04 ttiLwb energy Ln Lhn v: r il 'c wave len^Ubn 
p .4 p.a J -£bl +« 1 mnltn iiijt ILtttv Llittntl€dlH-ii dJLto- 

viu-lnt :u-Llj.L[oru. rnon? |ji tlm r--w uKio-vloka 
mare Ln the vJilile, of vriildj tliu [rruater pift 
!■ In "die yul lii'Li onritin and red wLLh. a Jehu 

fmi. in L' .ii Uluri-xJu v. J|Lli- hw Krq-iteuE pur - 

tliiiH in invUjbJK alLrartiJ. ‘JVil ji-c 'r-.L uf sl u 
fiiimiu it criuirj i* vspi i Jsi hr jcj::^ iL* 
kI*hb huJb-. Of ttie ETinniiilr.K j _-n». i^y raya Gl- 
ti» ItiI* : 1 1 fiii.ij-r1 1 lin* i; I.i - li^lii djnJy km [wj cent 
*e* Light and BfLnflEy per *hlL nff Uiv B p|bl?j 
Mm' nf I hr ull rerin pL wave* b.t» iEepp*l tyr 
Xte ||||| bulk 

l'j.cllii J i fUri.front 11LIiL|l - Ur^.iLL 
Linn of nmaJEer wans krigthn 
prop-urLi^n in Ehc oranqT, Eiil ami EaCrniTiL 
WtrlMlWr lIlL'tr'fiiCP l-ymihriiia cnfiifKs than 
the tungnteni 

P’or I'ocii lypr nf JaTr.fi ihc en“T^’ rinhiml 
ItildM bhti WatErier: LfinillppfTWer Ei nut a c«r- 
iv" f-xprf -1-Ti h rrf *Tir.? iy s ,‘ valun. 


CQJ 

Arkri imp 

I- voJ hy|n-irr-itiia hrjan- 

h ia i* 

■II I;I ! I! IK ■■ Ilf hlocql 

i iij .iaiu. u 


!e cool tine Ll: ju.pi wha 

Cj'I jj 

Ehu VD-ty v|4 nodi- 

-MCfiiiUdC | 


ratrlJL nalarae for the icr.tnriition ef JCiSb:.o , ;i| | 
trucLrit^ u=i*! frih^Ejnn cf Ehc eeUular r-Jcnwiu. • 
Tbi; -rtil J- ; thiii iiijic -flJ 1 nnd, fjnc: 3 CTi. 

LE Ib iil-c- the unit uf n't-pred fun^tU^n hr.H ali- 
i:':ni!,T,l * t rurt hji'i You can net anywhere ebUdn j 
Je tk# i !,LEr-> raaim -nf u.nljru. u remedy ; 

.•■j loJ table, i' j iHj-werfu] ruhnl ni t ffrets'-u ilj ■ 
f rcrJi bJaoil whkii mar he* aprry IJrtla c><|3. If, 


■ -lL |4 I^M |ir ub" 1 ' 

BJld J jfTPjlIi* 


n*Ufndc eiJurnn, Hi 6- 
hi i d ^anjri-ene it h inEy valqulilfc |: arjis-tn 
En Eli* ivj ifllr uf * uan-Ja nail ill? TlaMUtV uf 
Bhir.4fnftji waLh a jh jiqj uinrji uf bcittIh^, 

EEli dfconxeaitJr* er ije r ri¥riLLL-D u.TecLr- Lie u J . 
tfhifti rein^rhable ai En ,gir^iLii - p iftflpwrl ' .'r i: 
uifrcLioiUp hcEuIncqpp, ueniTnliciiiq uml iiuJsriEfi 

thr; rjiciLcJ luiir.l'igp? ui In £pir«- miirr-iij |iulla- 
mj-eljtiD when If prv^E-llti the preannrv- bjuty 
■S-iiM to- r r. ■ILhii; nf tha nu^nhi^nn . u.| mini* rr-- 
Jtorc, nutrlT-Mi in parmtjieij Era 

nij'uiEUi: oni| laUOCUiiiP fTpeum allending ju 4 iit 
Liijyriu. oajicdalJy Lhcafl f ,f the VerEebral nnd 
ic fi'il iuc |uLjr.j 4 EL i.i very pnotllBli z ruul prlax- 
ii^ iriirj L?#rtiiita uf farthcF rcrqnrlhd aicarjini 
: :-tii!Jg_ app3Ee.l to (i|T«5 Ehu core, Tl|i| Pc3ltf of 
E'^in in uaiF er _J I uf t3ni |jho¥4 dabdltreaB Is- a 
gTinJf^i|i , i i| n^v^intianimurjL 

farneraj iPTji|iu: j. u ,k aadSo.^cd ip. all 
of rnuLLy mcA&bnlJBm p *-|iOci*l]y where it Jh 
i^tallAlIjr curE'-'mETT ta iflve a pdot Eo tbfl 

iiifltitutkH. dif 11 et iM^niErre^, unA Jrt tui-oa nf 


|.- dui.ms',Jia 

JpilLiK^inr/c-j. tlirr, I r.u". UUDLLiElPC 03t_ 

fibroiu 

ue jniett i 

5n4 oui.JilirFu.Li-iiii. 

^r* 

AdJvft 1 

^yjinieJula aJ bc cpeoH up the ehpJiroU| 

33 ift-in 


Ule cauju- of cedalar iMcieii. iLiiil ^rift^'llLj ulf 
w- uiEe sruklen. EovJp.s, ap.i| f-nririN [if:-durti 

native IkfTicjemJa ef u rpyE do- 
n j lEiLEmalcly enn- 
y i cJri-.i[a^iE , i tHttiifiqUi ju- thaE 


t-eiri 


|:S i-L>- i l lie*f 9_il 

iklupj 

nr*cted -rlUi EL 

hy . 


I he re I: n ilecT'!:ae-*tieiL uf 
r iinnn tJii 


i l rV-Lij j. Aq 

I lt¥ yeaeLnilr i.|alte diHiply p « 

| irpr-iiiii ii 11 ■ i ■ ■ - inn i|p-^|j|jF tJ|p M^TUdl, BOCh j 

6 rj^fOi ai Uie mTiSHPfl enr imd rruu44L<l c'eTiii tbs I 
fnebl pltia^e?, the hinff", Ehn ahJiirniiLaL u-t-gaiiq 
ami . h|i ..r F*§ihiry penched nml hiGemt*?>.| ■ 


fttnunsUr that the ultrrivlu-kE ■■ .ut nrv|^th.i arc 
: i: t ( iIiKES^ij In that «li:- • y. u. le ^yjilr.idi nnd 
inh+r-csj.liwL*, lod* or riiort Ui;bt balhii *r* 
iiJJavnnL 

hi hEl Elate* ef tnxnmlri Irani wl.n^rvijif c-n»j- i e, 
LM vllldUy ijf nil the LTc.iar.a Sn iumiUei] tri 
i^imbaE. ilu> ruib- u- while Ehn n-jlrnaf ili^i- 

I'-T! etc beiam fiewly riJIitiI nitfcj by the peri 
plmtJorO- 

If ii vi-ry u.|l:uIi|v iiiiiL Ufo mvlng In u?l 
n®r* «"f ihi.HfV; aflni Oi"u Trfiiiae hn 11 b^mi 
nm'irtillHl in blrviEInff, afl«pp ft** lEdnllc-n En 
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Lrowjuui; jihhI nfier reiuncizAEtim In frecxLiij. 
J: Is 1-iiMlcnl-ril in elIE CpiriiLlCiiivia r?f rabnalmial 

IcnijiL-f»i-u?y p hr.it iripwlnily an bum*- 

As It ^JUn.lii£l 1 llp* l 1 1 i ■'!■ In i liTJ EfiruS, it Li 
raJunliir 1 h ki|"h hJiwa prcs-mrF anri THjnS henirl 
■^rnluurn*"-merit. 

Id ilvbn »■ I Ei nwJEiSiuvi nr UihL , 
ri Iphit Jn!rjl4mbcr that lint bulls jH'flntf Lbc 
jitEiil fiiillattiiiL, that is. .'pu-flrril ■«>it** with 
ftMftui ffirU^Jstj In iJir nrm rwtttlllie th* 
wlikis.s". I=frlit. AUhi that luair trfcaE.m-fr.ts ire 
fllTriinrLtJ-^ anil ma^ lie trhnusLtnp wSille p.Vue! 
IMtft&wnfc? nte twilc or*J KhU^ejitinp. 

A pr^iUbLiiEjjugr wUk EliU fwTH uf H fTipJ 
pift i. it will r--.‘ fwind cnc-i-i and more lhaE U 
j&nterinilK nLd* and b aided by uglier fini-np nf 

ther^T- -iirjjam^ imySLdh.nl, pJh^-Airjil and 

pnjttW.±k 

Tl'-fl main cuaLrd-indjcaEjuai lu l-le M-o af 
oiuivfr-i-e Jreal frtew ra.s^nr.t unm at*: the 
tWSMirani nf iarfftt eirenrnneWboil naftdrMe* I re- 
fort iLralsm^t in tint h blip Fred j E-hi fiWAJMinji 
whrra I •plmttdiftffi !■ Ikblfl W rn^ie imm the 
I yJ11 ■ ri -: 11ua na in puLrnnriOJj- luliCI-ttlliPijlj uV<T 
thn chc.iL toe noun fcfW ndi tskJiiiJY* 

“Jim III * hkh thartl Jia- N»a eoouQdnrablui 
p] i:S1 111 ,■ blcciiizig; .in oedema 4iEh InnaFI - it-- 
barmor ii'jciiE ; duiirtC acSh* dlfrWlkvi. fa xfl 
naSJiunk Anil :n!-nl paLiuiiU. oscept wiLb Rrenl 
cBM-faFh uhi' In ildn traulilfj nrim.ru h^ip&Eurnl* 
MDUli! ii££ Ja.VU.l4i B1 ill rilUl imhulpij.; iitiiL 

trivia 

p' - [ - :.. . . T.SsL K* V 1-Jsll lu fli£T- Ikt* ■!«*-> 

to » rw‘ 1 .. -I.Q'jl.J wrftT fc«0 t|*r-cU in Lhojf JMJ 
c»yaH urt-cilful lii^hTii- I'aralrc-lk Jvd«ter« 
H ±iL be yi^l cutbif G*rnllcl IMF 1 ^"L ; 3 ! B 
14^111 it i■ Ilf Etiff radlihcc til be aE a Lirfefiible 
iIjsCili.m fTnzn Lhn JwEfeiiVa dtira. TUn pihjJt- 
^lin'T hand ll * acoc-iL LndJiAt^J 1 ike 
Mftnen"rp-lJ^H nn Em 

b', HLvinff the m.-lWh.c bath Eliu dmuld 

\irvl±n\i r tf rrdlhih and the head abmild be eal- 
iiib sbe Fiibbi’t anJ Ue Sncdfld fiJ^ncr by 
wnL-ni? mil ™ water, er i UlUf'M cola, 

hb ih.iuJib a |fli> Hr.bibe fteely if^fc iraErr 
wt.ilc in I'siblneE, 5^ fainlnen, 

Hi h’ P is r&^nbnl nf^J tiic baLh. A 

be A?™ bckHe thrtj iiatlemt Iicp 
4liwei, Iri tjiuc treaT.hrt^tJi, wILIl ut^nWLi* 
n*LLrt pfctienlQ a Wld iJw war, c-r Jitrdk bath 
.\ii-. a nnLEen fbb :ixn cs-ceLlenli nflorworiL Ls^i 
wunl "baklai® fur ibli tr^briroL la i nun 
u•'■liveI 1 -h5 enriVnclIVa iidM-t i- nufl. lae^l iliisj t.ne 
tlMUCi are nut tu m E4it1JuiMlJiw 

-will ecAJollalfl pJhairreiL. 

11r.ip MnaldefiblB fram vufuda -iWfots 

j.i r wHiii U cnJIt-d hji r e f,:,r 

Mime umo iMWgnliinl Jn u fuiagh eort of 
that bllW rayii art ik-|ir€JiJiiirf -etmi:, 

xmiJ tellMW cjiBenri|j, ^rwJ red 

wcuTiiknif Ufid irrilafeJaa W* haTe, bL^'tVflr, 
com - ikl^-IT ki lu.ini iibi.'iit t~ro eenpS&Jrp’iiC’ftt al 
e^-nuiL leJedi’i! wavn hri.^tna fof ipQciHc pjf- 
lii. c fi:- r to tlit t^Soiiiin of mEI nfc-iCTP- At: Ehert 
are ubuuL aK> eriiily dliSJlLif^lahiiblD ££ilnlr.— 
■luiirr uErL tfttllP—b&twipiMH frtTrt Itot, by 
iipi 3 ii-r oucirirn'il" *IWl whicb aldf'flMilT **■'*} 
l f . i, i . , , , ;• , -i l - li vi ; j ■ hry llw rn l hi a v,liarJi 


-U n.iL ajublluol fiM la Eho ear, *t> H-aat neL n 
m - ,mtilic b^iJe S*nr our daiJufr if we are In 

rrtmfin,rabtfl uJld tUTt Pi+ulLk. 

“J'he jy.rr.ft prcmn Hjim eanlflnfi hi 

f*rr,iii;i FAF oj.iJ s-ray .J.^u|ju. IE Ibe W> 
rncSMI^F-a ^uJiJi eLVi! Ui thu wave ler=i|-E=t» LimiLh 
oC tfsa niiiojil ■narfj iapplkd by tr^tr Eam|m 
itnecthni ^ rJi iii* eiaidti'Mi pIiu^ibi^ r^c 

TfeVc kliitil fli ureU^ra uidaidoTi *jhi1 iE lirt 
wtfct, reiear_a eIhmN uIbhu Le IdbelSi^jl with ^ he 
wtw lentil! Etiiui..- which I bey Imruudi, 
eti'jld lKhil ipuat Ey if inilialil tl«ajpo 

Eb t^lMlr 

Ef, J«r iminplu. ■ Uj«mji*uEk rtJWit FI 
jhJi .-urhL.-d a* Uit af ¥fa^c lenfliia bc- 

ewooe- dUJ ir u ninE mu wltJl W per cc&t # 35 
wavn Ldiu'Ji'. 411E m>j M 4 r *V mu fori 4 WO 
wau la..i|j for iNn ilpjly LrmlmcaUl ?f *□□ 
bpui uiitb aL K hi^hr-H, ntnerH CuUh. bu naaicn- 
jbly lure of rt^r tins CJElfttraniit aceunib*ly 
amf of K-nttirvj the naiiit EMiLia, 

WhaLhcr " e nf4 to leom Wu-rc b^ thin |iit- 
euduro emiU-jlI-u to Ire Se<n, |E nray IfiMiit 
uPl Iji cryrtalhie u*3r prrrcnE pf«Option 
tor wtiLUi UrfH lifter oiiLan Lnlu II ^rtuniy-. 

In cLu^iifcf I txwi Jlroiiirfy flfnphdlKija 

the | r |i«: Emm:* E .f .u. Eniinute eu^iuintum 
wJEh Lhe ifij’Mrft of railblll tn^rpy. Xm t. M ^ 
.krep 3 l aialitp at So brAfftke Mkm'JfifiaUy MiJ 
Lhan-for^ rarely, bwt K fnpbtei ill fc* 
uccur-at'-ly I he cinlmr, mEde for naw utijjanlnn 
iiled for iiur opieJcm UMl Ir.vujtxiMf Si'L 


Primer of Electro-Therapy 

T* C_ CORKELL M. & H 
] £jF¥iii-il> t^-|it*in C. A M. EI i(-K. F.) Vficj, 
tiyin.il MrJir. jJ OKicni, 0.5. C. R- r C.«.n^ Jn. 
Aim. -S'C. 5h4l. Ffi*v. Hu^pki-U OiuHi. 

Pi n X .. L l> - CurLClJi^pO 

T ]3E OBJECT in writipK tlifliw evtU 1 * 
Jjh to rnmnUdfl thiun i« tint fyn:i wf 
a “p j , ujier pl in iiv&i) r s«iisdalthE m>rd. 

ITlC ^rntT J-'. cherL-f'on?, [il-iLi^ed tu 
^nre nan] thf-ro when dE^ciu^jrjfr 
tqcinWlBfe Ju rumindiDir y->u of fconai, j 
fiuidnni u-iilul pnfid^k' 

3n tlLis; £j|£c jmd day„ wu eltij very p-n>m j 

Lo'^eE. llnousfh ^iEll it" in rt hurty* 

After ii mialjihti 1m s occurred^ wu t x^ 
ctuirru ,J l f I lint! uhll" tiiunflhk of this ur 
that 14 —it wju a very simple dcUiil Wr 
f-nr^ml or aVerk)Okcd F but 1ft lilt ftruj 
jkndyiU, It way foaml Ui a very Hrec- 
imry hnk m Uie chum. 

Thcrcfenr'i do J^ul expect any iipuEmiiii’t 

u Lljfi writer appeaiu in rfBBSiS# 

^Li'iiifr^li Will *k 

iK^n MvisablD. 

In oal tnrfttRHiBiti with lire 

i-HFwnt by "inilc u l l s dl call mi," *xU Jiole 

Shat two clsprtt aLuM arc U.i&d— M ft 5 Jp»n™ 
m-i "Inr.lfJitLiiii. 41 

QaLaphoWll QiuiuiiiLjf. “fft Aflirry Lr. rout bp" - 
helL Ii UN'il wbaa we us'ply i-jliiL rneLnJ iUflh 
aa ur iEiir„ Fu iifjFrte-1 E^i Ihn b'<inhJ v c 

I'Eilr, ll-I fclir u^iinn i>f thr mlTrtnt ennyiat 
ilm hibLrI |i.u into the Itsiyf 1 ^. 

Ir'min’l 'i Hieidiliin, ' Lj Hi.uk jdji b. mb- 
.ilBT<e >hLu tonrljlwt'i.L kmj.- iadi ft* rn*taJ' 

Itr _li lr a aalylUMi- 

Tl * I ii; in bninfir iJifn Intxailurt^ Enbft ?ha 
tlUUK by Glie m-cwin nf the euflffll Ih^ 
PoiiliTe rok. 

Lf ihdC h.<n ii r u fahatarsce r MMli i«-« Ht-dlarn 
M.ltcjlbr'ie, poLu. lam JuldL-U. ft=e-. J* MileH-hi- 
neealLvftp lhcu P of Um Swfcirt E'l lft 

■i .i.'lIiL be lined* 

Further deluLt of innlLatifin will be i|i* 
iT^iued Jn u lnt*e Uiue. 

lh itfspdnr uar dkflasiinn mdinb^,. Ln 

e in all ei e EniiOlWtrlMi* l±B tnMtWPl *■ JP^a 

br Ur* AI berk Bunch i-l uf I’nni, will now M 
clledt 

AJCur U; u usibjl ujrVptLi: tpr Mium i have be id a 
cnr-lfeJ aut iuiii llie Jwlkm phicr d l_B tbfl JfcLh 
ukiiTiy pnjLlion* Lbf ]itiri!ti|uie In hr- f-jlkwii 

i: TrrrriMTr 



—T^ — ianUrt c l — J Ll __ 

ijLLiiil* twd libom fart Jofh*a|(,.wiH rarnt-: 
r:i^ «I Li. lL earpipl ™Li nolU].l^n B Ik am^ijd tu 
Hir In ’i-.|iaF T<fi3nn, »alietft 1*10 wctqiil -if Mir 
ire'-lmL i anfEdcrA to h«T "t in wx.1 

i.*iiiyl cnnLorf. 

TL”.U aid Jn f u.ii^dtnJ t'L. L~ih jNe<dtlv<!3 I'nle 
i>r l ..: GaK-nik curry -dc. A PerEbsOn VAjrinnJ 
-pccjJum --- '-i.'-ti Jatroij ir. ,1 JLFriiie ckc 
LredO (■»* jiiwioui «■■ p Blr?irriEJLl:«n3. I 
Lhstti *pLert.e»J. the oie±*l part nf thb et&rtrvik 
Iwir |r j,f r.ni ii[, wall pnllnhed mlnr. 

The Hn^tTiwt* in Lber. tflUif InUoCiucH-t JntU 
shr 1'i mrji! cojibh and tlUKI farm, unuilbk, 
Liifo Ilm body (if this uttnin, talur.:r cai?- tbal 
Ehc canduCttliC r 1 " 1 Ernm Ebu iLtiv twif# ^pmp- 
FTiy iiir,iSMicd ajid art lit WUTtnat wlUi il:-r 

-iriliJUllLITi, 

Thv eEccired^ In HO-w -ecimeeEitiJ Eo iM 
s|vh J ? uk of th* rinl 1 . ihJc cmi rnmL. The curJi.'i I 
h ^t:alapLly Tutt-l-jJ oB fliid r.lirrely JnereuPtd 
frinn AkE'.'i to 3 U 30-5940 iivan H M. A 

- r:nrc|Lrii; Li> the cu"idi(Sul-i 4111 J loleralioTL oE 
the pnfcleat, 

The nrenidh &r ^WFrent 3n maLfi^uinuit f^P 1& 
iuLnutfs, nml l be a EC^tty turned ofT* 

IimrlcdLiLeEj- ttvimm; the |i«-!iirjty; Lhnt f'-. 
the LTldUTdWflt deetFOda "^ill he jiiuLtlvd uni 
r r rn Bct3‘ne« rslcfsrr^k w1U be TiFtjaLtuM, 


Tllfw fltt Lbf niPlwiit BKJtn t^n( a r. “MJ a 
•T^nnih IQ 1L A. ir ns.wi.cil, an.J nair-tnjn 
Ihgi four nil diofl ^wn inJi-ram. 

TIlIb Tuver^nl -nf polarity Ii to i.bLun tJ 
toflAnlrut ArClh s :i uf I lie Hcicatlvc Pole al Ei 
dec tied« In the ntprii- ■■■ n < tn fi^Ar - 1 ." &■! 
frtiau tiie cohpt'ilvm which alwayn fixran wm i 
Borfae* w|s«i it in Jq er-nUirt HM 
nuHtt 

The ir.iniber c f ^rcdlnnrilr wifi ha 
(>y tin? piTIMit, h-JE It in noE 

Karr So Ifire- maEis Lhoa linn tieuirmni si 
until iIphi!|-^nI of llw Goan. 

I'rorn 1 lie foiepinbiR ft wUI 1 m jjii 

yeuUimt tbij 1 i.H-liaiU|L.i' In ErtMlJaif 
Lb eat Ely carried aaC; Iha applkath>n fci 
richly JiBhkH. n-j nii*r»lbeMr n 
Ehnni In no ErAiiTnjiSiHm, Ein bleoilih^ 

wnj UITjtly I.U dflJIJH-f Ilf n Lir :i..inn nf f.‘, e 

tltfl B-i a It lul l of Slin EreaLmeat. Fiirtbcr- 
Tinre, Ihnre In co eieef -.^ty fer Ei 

U* uji- 

ln view of Che nbore 11 mnipwr-.^, Im 
: Er-'.cn-PiiL :if ih In rtftiytkn «ish du £alnok 
vurmiE. an illneu *ssett, eu<flsrifl»Jid» Hmlf both 
m. 11 -1 ^>iw^l^rkt aoi! iuMchE. *=d 


Lecturei and Clinic* 

HE indirect puialWfe 1 ! caiuiiLaticig 

uliicifli" from L he 1 L^Lsjrn lU^vin^ 

whicli hu* been eiven recently t* 

ihtL i^iM^atioiinS protHJSKiiinia, jpemsored 
ivy this c-MriJ'.saiiuh, hm ciculwl -h ptu?- 
iLijnic'SiJil demand for itifemati™ is t-o 
the hdutll'p lueittLcins cf thtM fliiftk ^ Hfld 
Jiwrtui’Cfi. 

Obja 1, 3 ^ i e i- hiLCHied of tiie n|d Swteh -;iy- 

ILijf- ill wind titat bliswi n**ho$j 

_"uid, Ph 4 ii|d the- f:bcl tJiiit w rrumy pJiyni- 
dnEL 3 am JaquJrtbjt as to the date iiftd 
\ixlhtv ul this tit's! (Tourec is 

proof of Uni fj"uCt P 

Wv fcito □liable to inn-L v\VYf rtniHiiiirl 
>ivij race a ^ itftd-. £La ="or na in i'ielt 
powof P we haw afumgfhil the centom tit 
wkiuli LhtJg clintM wilt Ira li^M In H-miTi 
11 way .ni to nicot thd muj&i'L^ chooHanr 
n cJt-y whicit would be mi.iat efiFivi-mient 
- 1 —— Th * f * H * w i ng —*4,^ ! - 


uie bju been jLrrai^ild, up te flnd includ¬ 
ing Februstn-'j to he eondneted by 

j Jr ! . Noble M. Elhrr!iJLti nnd Dr_ J. E. C 
tVnddiHKtcin p raapMtlvoly* 

lit, I'livfharL'a I .r-r 111 r*'* 

Atlanta,. Gn_ Fchnattll 9th to StLb. 

EMTznLn^i'.ulib—buL-njaiy ld-th to Stnl«. 

Oiuri^tu, 1^- a—l’shr-LHiT Sflhl ^Hi. 

|lr P 'iS 11 1 1 1 in j I iin'> Lrclurns 

5it, Loaio—3 Oth ^InL 

rufur.Eo—FUinuu? ilnl to 2-felh. 

Thn fas fi:r E':m nulirr A'Miih ■•p i -1 fi!/: .4H3. Tin 
First t^i iird i f- uil€L icrisi i» on SEnri.lny pv-n*- 
r,l5is; JJad b OFEK TO AM, F3TY31CEANS 
r^n,,r e H, I lull 1.1 on tbo foliuwtaff il^yt: 
tn 12 A. IfL aNl ^ Iti A Eh U. ( or a.i in^y 
JccJiJril by 4 enn^nriSy v*Av of rhh jtujlRiita. 

IkLiifclcJ lyEIsjiUI iiiiii full infoniuEEBh 1 
he hud dlwcl frarn Lhe 3edrelnEF, luhmjilimia 
IkliaPtirjcnl, J323-33fl N 1 . Cntiforriia A^muh 
CblCidd*. 
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Super Ray Lamp 

MdNTOSH 

For Radiant Light 

i. tKs BEST SINU1L METHOD mi 

lh* dippOHil ft! I he physic inn hfi 

IMMEDIATE ALLEVIATION OF 
FAIN 

l^cEifaifcng METABOLISM 
SCIATICA mid NEURITIS 
DR.ONCHIAL And PULMONARY 

Can-gextUpDH 

FLEUEUSY. dry fta with 

riiins, ei readily acneambla Eo these 

ray i. 

Rftdijifent lilflll l-i itidiii-ilrd and Ui 
liren p coved extremely valuable- in 
a l/irse numb^T of luvriily mini eh Ti 
■• ■ ■- 
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Dufaw 

Join! injiinn-i 
FnrtkiTD 
I ■■ilnjji 
NtfuraikheiiM 

Scrcrfulft 

AS ES 3 ECT 1 AI, LrSiT [N EVERT PHYM- 

lJTMERapv equipment affording 

MAXIMUM TJ IERAPEJUTIl: Knfrgy. 
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McIntosh electrical corporation 

Successors to McIntosh Battery & Optical Co. 

REPRESENTED BY 

E. R KARRER COMPANY, 

Water St., MilwnilW. WinrAntin 
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electricity a poison 

1 The elactric&I state of the earth or it* 

1 "electrical iMtmtial" 3a practically eomstaaL, 
and in usually considered as being u z^n. 
The human body through tha friction pro- 
t dLLceii by the movements of the muscles mA 
I organs, the flow of blood through the veini 
and arteries! and through the chemical trans- 
i formation of food into living t&suea Is con- 
I stattUy generating electricity ’within itself 
I a ml tending- to maintain Itself at rm electrical 
state or at an "electrical potential" higher 
than that of the earth- 

When man walked in his bare feet on the 
mil this static electricity wm 
j charged and the "potent inr of his body te- 

I malned just slightly above that of the earth, 

Civiltsatinm however, led him to encase Mu 
; feet En shots and stockings (Electrical insu¬ 
lator*) and he now Uvea in building? the wood 
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floors of which are insulators, anil he walks 
on pavements which further tend to insulate 
him from mother earth* When he was a 
savage and had no protection for his feel, 
fflness and sickness wars unknown. When hr 
died, the cause of rtenth was either accident 
or Old age, but after he cuminenred to insu¬ 
late himself from the earth, sickness up. 
penred in the world, end the list of diseases 
has increased yearly until the array is now 
terrifying. This insulation is tile first causa 
of many of these maladies. 

THE LAWS OF NATUKE 

Everyone knows that when the Laws of 
nature are obeyed, good only results, When 
they are di^nboyeil nr even ignored, harm or 
trouble arises. Now nature has not printed 
her lav™ in hook.- or tomes, from which they 
can tie studied and learned by reading and 
memoriadrig. Some luwa are Imprinted on 
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fee human heart, others we written alt over 
the face of the universe. The former are 
known fully by all men, through a sort of 

natural instinct. The ktt«r results 

learned only by the observation of the «a»«“ 

that are produced in persons who th^e 

laws and comparing them with thu results 
produced in those who disobey them. 

the laws of health 

Many of these laws retoLe to the health of 

the human body. One of them, 
known, is that certain deleterious substances 
are being constantly generated in the human 
body and must be evacuated regularly 11 that 
body is Lo remain in a »t*t* of nature and 
consequently af tfood health. The JjjJ Jhat 
electricity is being ermstcnlLy yenuraU-il m 
the body has been Tmown to many au-jUsta 
and uhyafciana. hut not to the genera) public. 
The fact that such electricity if not evacuated 
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rc^utar]}- from the body, becomes a deadly 
PoiKun and ] S the direct cause of innumerable 
j^eaacif has been hitherto unltnoirfl, Jt 

fil*mnW 1 r * 7 ° f l hh f"* whkh ia CTe of the 

simplest Jaws of nature, ignored and dis- 

teSh? 1JTlivet8aIf y h i r civilized 

^ ph r that lias led to the Invention of 

THE electro-static eliminator 

4 B Electrostatic Iilfimlnntor consists of 

r r ^t ?l C /' a J* er b \T hfch *■ attached a disc 

to aSw fo L toak , ln ^ electrical connection 
a the hofij-. The electrode is connected by 

2H2* a WMe wire or cord to an 

mn^?!^? d -T^ hertn4tiCaI ^ ■«!]«] in a 
fI ! ' ' Cj - rojd \ ?*p * ttlRr «<*« or this eon- 
Rn?S . cftHMctcd by Q similar cord to u 

"grounded!" ^ * l ***** St ** 

Eliminator 3a a EP j cn . 

UfJc ^Ktncal instrument that removes the 

l 
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static electricity from the body and bwew 
the "pfltfliti*!'’ of the same- It can he used 
without danger in any ordinary case by sim¬ 
ply following the directions supplied with it, 
and the discharge of static ocCUra whilst 
asleep without discomfort, inconvenience and 
even without the knowledge of the patient. 

‘llie dimensions of the electrode or disc, and 
of the condenser, the resistance of the con¬ 
necting wires, etc., have been determined by a 
long series of experimenta a® being bust cal¬ 
culated for ordinary uae. Changing these 
dimensions may cause the abstraction of Loo 
much static, and whilst relieving “electrical 
constipation" may set up what may be called 
“electrical diarrhoea" with very wefthctiing 
and Li^urioua effects. In acute cases, the 
Eliminator should be used only by competent 
persons and always in accordance with the 
directions given for such cases; otherwise 

















the Abstract ion of Loo great mil am mint nT 
Static may prove very injurious a net even 
dangerous, 

WHAT THK ELIMINATOR I)OLS 

The only thing that is claimed for the 
Eliminator is that it reduces the potential of 
the hotly to normalcy. It does this by did' 
charging the staLic from the body through 
the condenser d Erectly lo the earth "when con¬ 
nected by a clip to a cold water Uip. or by 
discharging it into a large voIuoie of water 
freshly drawn from the earth, .*ind conse¬ 
quently at the “potential” of the earth, IE 
thn patient is then wc3! nourished, nature 
works her own cure. Just as in ordinsjw 
Cases nature will heal a cut or bruise, so it 
will cure almost any ailment to which the 
human body is subject, if given thu proper 
conditions under which to work. Whether 
the trouble is in Lhe head, the atm the body, 
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the leu or the foot, silie will marshal her re¬ 
cuperative forces (wich have hitherto lieen 
F pr. art all over te body fighting the jiwerpliw 
of static electricity) before the seat of dis- 

Sac and attack and conquer that disease by 
her own unknown but infallible methode- 

FACTS CONFIRMING THE THEORY 
It has long been known that It is unhealthy 
for a young person to aleep rean^rly In the 
Mine bed with an aged person, The ftpbna- 

tlon of this is that the potential of^e clder 

person is the higher and ihscharges aUtk 
brio the body of the younger to tbedotnracnt 
of the latter. Very' often when the Uinu- 
natnr” is worn by a person sleeping m tW'il 
with another who is not also wearing one. 
prions discomfort, itching, and perh*P» 
and aches are experienced by pajwm *»t 
so connected. This occura independent^ of 

the age of either person. 
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Father Kncippe advocated what is known 
as "The Water Cure." The principal treat¬ 
ment consisted in walking on the gmss in 
one's bare feet. Many remarkable results 
were thus obtained. Father Kncippe thought 
tlmt these were due to the toughening of the 
akin on the sales o£ the feet, thus rendering 
the body more immune to disease. The true 
explanation is that the “static” was dis¬ 
charged, and the “potential" of the bndy re¬ 
duced to normalcy. 

Ice cold baths are today the recognized 
method of reducing fever. These baths cause 
the discharge of electricity nt an equal rate 
from all o* r er th e body and lower the average 
“potential.” The Klimtnator applied locally 
to the scat of the fever will tower the “poten¬ 
tial" quickly at that paint, and cause the tem¬ 
perature to drop in a much shorter time, and 
without lowering the potential of the other' 













portions of thu body to a subnormal and con¬ 
sequently undesirable point. 

Barefooted children in the country arc the 
healthiest, and ore the most immune to dis¬ 
ease. The reason is that Lhey are mainlain- 
ing_their "potential" at the point that nature 
desires. 

The proof of the pudding is in the eating. 
The proof of this theory ties solety in the 
results, 

OUR GUARANTEE 

The " Electro-Static Eliminator 1 ’ is purely 
on electrical appliance, calculated to act as 
such, and invariable in its action. Any in¬ 
strument that does not produce the resulta 
we claim for it can be returned to us within 
one month after purchase, together with 
book of instructions and the purchaser's 
money will be cheerfully refunded. We are 





■ 


not selling- "Eliminators."’ W* arc selling 
■‘Knowledge and Service/' 

We guarantee that the proper use of the 
"Eliminator" wilt produce a natural sleep, 
a&iiLat digeation, and case fill nervous trouplejii 
putting the hotly in such jt state that with the 
assistance of wholesome nourishment, pure 
air, and cold water, -nature will combat any 
discit 5 E p nkid perhaps reduce it. entirely T 

If you nru troubled with flny Infirmity ■ try 

the EHminflter. We will give you Mihv 

necessary directions, and if you io1lu\y them 
exactly, you can he assn rim of Dementing 

thereby. 

Quebec Electric Manufacturing Co. 

Corner Davis and Linden Sta. 
Dayton, Ohio, 
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CONDENSED RULES FOR THE USE OF 
THE ELECTRO-STATIC ELIMINATOR 

{1) Keep the cards in food condition. If 
the wires are broken the instrument is use¬ 
less until It is reconnected. 

(2) Connect the clip of the Eliminator to 
a cold water faucet* which comes directly out 
of the uarib, and not from a storage tank 
Within the house. If such a ground Connec¬ 
tion is rot available, place the cylinrfrniil in 

« metal vessel of cold water freshly drawn 
from the earth, dt-ber from a well or from a 
faucet direct ly connected to the earth, and 
not from a storage tank within the house. 
Attach the dip to the aide of this vessel. 

(3) Never use less than five gal tana of 
such water. Ten gallons give better results, 
having greater capacity at the "potential" of 
the earth to absorb the static declrici fcy, 

li 
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(4) 1>i ordinary ea^ea the disc mwy be ap¬ 
plied to the akin above the ankle, alter hav¬ 
ing thoroughly cleaned the flesh with soap 
and water Both the i4rin a rid the disc should 
be wet when the disc is applied. 

to) As a tonic, or in eases of insomnia, 
use the Eliminator every night for two weeks. 
Rest from treatment fur a week and then re¬ 
peat. If sufficient relief la not given, shorten 
the periods of rest. If, during the coarse of 
treatment, you arc restless and cannot sleep, 
remove the instrument ami do not apply for 
a few nights. Xever wear the Eliminator 
more than eight hours out of the twenty-four, 

(0) In nen-oufl eases it may be necessary 
to shorten the length of time of treatment, 
allowing longer interval* for reaction. 

(7) In severe eases of cold, croup, etc., at¬ 
tach the Eliminator as soon as possible and 
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tio not. remove unti) relief is obtained Wet 
both cords thoroughly ani ] foep tIiem w t 

UrJn^ the application, If a vessel of water 
ls ,l!iEci r immerse both cords in the water. 

n J, H > * n «** of great pain, neuralgia, etc., 
apply the disc (placed between the folds of 
an ordinary bath towel soaked in hot water 
and heavy enough to retain the humidity) to 
the part affected for just as long a time ns 

LnRTIJt *£/**& W“*t Then remove 
Sg *5 thf “ttUa as in ordinary cases. 

The eorda Bhould bo thoroughly wet, and if 

^ they should be Im¬ 
mersed In the water. Repeat this local atv 
piicntton when necessary, besides attar Pi rig 
lo th e ankle at night, as usual. Chronic cases 
ran be treated In the sam* manner. 

imiwi *ylinrtrnid, if preferred, may be 

buried deeply m a largo tub containing five 

is 
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gallons of rich moist earth in which plants 
«k growing. 

110) During treatment if a severe symp¬ 
tom a rises which is cite rly caused tiy the In¬ 
strument, remove the latter until this symp¬ 
tom abates, and then apply again until it re¬ 
appears. Repeat this procedure until such 
symptom vanishes. Pain and symptoms are 
■ml disease, hut are the result of nature try¬ 
ing to combat disease. 

(11) In diseases of the skin, wash tho 
sorca with soap anil water cleaning away the 
pus each day and protecting (he sores from 
the air with cotton and oiled silk even during 
the dressings. 

112) Scrofulous peojvle, consumptive*, and 
children nre very sensitive to treatment with 
this instrument. Do not treat them without 
receiving explicit directions from our office. 

it 
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Never apply to a child for over three hours 
in the twenty-four. 

(13) Where a vessel of water b used in 
acute or in chronic cases, ice fir snow can be 
used to increase the effect. 

(14) When not in use leave the clip at- 
tsehcct to the elect rale. Thi# discharges the 
condenser. 

(IP) Further instructions for the treat¬ 
ment of any ilt-ase pruperly diagnosed by a 
physician, will be sivun on applying at our 
■ office. 

Quebec Electric ManuFacliirin« Company 

Comer Dacia ami Unden Avee. 

Dayton, Ohio, 
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Diseases Thai Have Yielded to Lha Use of the 

eliminator 


Insomnia 

Nervous Diseases 
High Blood Procure 
Rheumatism 

Gout 

Lumbago 

Neuralgia 

Neuritis 

Sciatica 

Catarrh 

Asthma 

Bronchitis 
Tuberculosis 
Lupus 
]>ispupsia 
Bright's Disease 


Diabetes 

Quinsy 

Pneumonia 

Influenza 

Colds 

Dy sentry 

Stomach Diseases 

'Eczema 

Erisepilas 

Goitre 

Abscesses 

Piles 

Headaches 
Children's Disposes 
Women’s Disonsaa 
Pevers 
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FOREWORD 


| t | 5 not necessary for a Physician or Surgeon Lo be an 
electrician* but he should know something more about electric¬ 
ity than that the signs + and stand for the positive and 

negative poles respectively, before be treats his patient with 
the continuous current. In the following pages an attempt 
has been made to give- necessarily briefly and dogmatically, 
sufficient information for the intelligent use of the alternating 
and continuous, or galvanic current, in disease. This book is 
intended for those only, who have neither time nor inclination 
to study larger works on the subject. 



These instructions are given for the guidance ot those who 
arc unfamiliar with the technique of wave-current therapy and 
the many phases in the use of the galvanic current, and who further 
have had no didactic or positive instruction in the use oi the 
application of electricity in treatment of disease, and are apt 
to hesitate as to methods and dosage, and their adaption to each 
individual case, [’he physician who has become an apt techni¬ 
cian will have no need of reiteralien of the basic principles and 
modalities of the subject, and will use such original methods 
and modifications as personal experience or tact may devise. 


Willi a new Therapeutic Method having distinct and proird- 
ru/iii special features, an explanation of principal and technique 
of applu^M itui h i$ essential. 
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PREFACE 


The purpose of this book is two-fold. First, to outline 
briefly as possible well-known facts and accepted theories of 
the physical and chemical action, on human tissue, of electrical 
and mechanical therapeutics methods. Second, to establish 
a systematic basis for application which, being Scientific and 
rational, must meet the commendation of the profession. I 
hope to make the instructions sufficiently clear, so that the 
method of relieving Stasis and restoring function will be better 

understood. . . 

The object is to impress upon the busy practitioner of medi¬ 
cine. perhaps more than upon the Specialist, the importance of 
caring for Lhe human body, in health and disease, as a kind of 
mechanism, rather than a complicated mass of protoplasm, m 
which every perversion of normal function must be met with 
drugs, or other symptomatic treatment. In addition the author s 
principle purpose is to impress on the profession the importance 
of imitating Nature, as nearly as possible, in restoring normal 
cell activity, by definite physical therapeutics, rather than by 


s K 



Sedatives, Cathartics, etc. 

It seems to the general practitioner of medicine, who has 
hcen dependent wholly upon his pharmaceutical allies, and with 
whose methods he has been satined, to he illogical and pre¬ 
sumptuous. to step aside from the beaten path and to use meth¬ 
ods which he ha* heretofore considered irregular, and used only 
as weapons of a Charlatan, for making money. 

To a physician attempting to obtain definite therapeutic 
results through rythmic mechanical or electrical measures, it 
would seem a radical change from his former dependencies, as 
drugs and surgical instruments Any physician who will 
familiarize himself with modern teaching of natural and physio- 
logical measures, in his effort to restrain abnormal vital action, 
has made a great stride in his efficiency as a medical man- 

| l is not the purpose of this book which is intended only 
as a therapeutic guide— to write history, theorize, or cNpress 
private opinion, but only to aid the profession in becoming better 
acquainted with the laws of electro-physics and the physiology 
pertaining to the subject, 

For more than two hundred year* the us^ of electricity, 
and physical therapeutics generally, has passed through many 
vicissitude*. An each fresh important discovery in the science 
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K« bet'll readied, much intWMt has been aroused «r» in ,h c 
biect ond its therapeutic properties and wonderful possibili¬ 
ties have been **tended throughout the nodical world. Thes* 
discoveries with extravagant promises of cure, were followed 
by some successes but by more failures and disappointments, 
causing Lhem 10 be discarded, and after a time revived 
brought to public a ttention as some new modality. 

The following pages are not intended as a guide covering ihe 
whole field of physical and electrical therapeutics, for those 
and other modalities of intrinsic value are m a distinct class by 
themselves, each of which would require a volume to properly 
present the subject. 

The alternating current. excepL for high frequency and its 
still more valuable congenor. the X-Ray, has been used Only 
commercially. 

The advent of the Morse Wave Generator upon the held 
of therapeutic action has, to a certain extent, along with mani¬ 
fold features of the direct current, with its variations of voltage 
and amperage, revolutionized physical and electrical treatment 
of dliscasc- 

That there may be no misinterpretation of the theoretical 
and practical consideration herein sot ForLh, it may be well to 
advise the reader of the importance of recognising the signifi¬ 
cance of amperage and voltage. As applied in therapeutics, 
high amperage means chemical action: high voltage, penetra¬ 
tion, Upon proper adjustment of these essentials depends 
the result of electrical application. 


DIRECT CURRENT 

It is rcgretable and to a certain extent lamentable that the 
many thousand users of electricity in medicine — who have a 
fairly good conception of the use of vibration, spinal manipula¬ 
tion.- and the significance of spinal norve supply to the various 
viscera, and a general idea of the application of high-frequency 
and static currents——are woefully' deficient of even elementary 
knowledge oF the galvanic current. This is not because they 
are not willing and anxious to obtain such information, but 
because modern text bucks on the subject nre wanting, and in¬ 
strument dealers have not exerted themselves in that direction, 
therefore, little lias been written on the well-known physical 
laws of the constant current. 

!t is an established fact that the current passes from the 

0 
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positive to the negative pole, and it influences the lltbds of the 
W> in the direction of the current. The physiological action 
of this current passing ihrough living tissue is to elevate the 
temperature ol the section through which it passes. Where a 
Hictal contact is made upon the skin of healthy living tissue, a 
burning sensation takes place at cither pole, buL it is much more 
distinct and irritating at the negative, or exit of the current. 
]l a sufficiently strong current be used when two metal pointed 
electrodes are applied to a portion of the body, at the positive 
pole there will be a contraction of the skin at the point of con¬ 
tact, and if sufficient amount of current be used, a burn will 
take place, which will leave a scar, hard and dry in character 
and more or less bleached, caused by dimished blood supply. 
At the negative pole, with the same Strength of current, the 
parts will become red and congested, due to the increased blood 
supply, and if the current be made sufficiently strong, a burn will 
ensue, as at the positive pole, but totally different in character, 
which would be soft, spongy and yielding, leaving a scar difficult 
to heal. 

At the positive pole is an increasing accumulation of oxygen 
and acids. At the negative, alkalis and hydrogen. It is abso¬ 
lutely essential, for one using the galvanic current, to be familiar 
with the above described chemical action, that mistakes may not 
occur. Having obtained Lhe knowledge of just what can be 
done chemically and physiologically and using neither too much 
temerity nor undue timidity, the physician has at hand a two 
edged weapon which gives a w-idcr range of usefulness as far as 
local applications are concerned in the treatment of disease, 
than all other methods combined. 

From the processes resulting from the action of the direct 
current, in its passage through animal tissues, we have in electro¬ 
therapeutics the names Rice truly sis and Phoresis, ‘anaphoresis 
and ca taphoresis.: We are perhaps, too much accustomed to 
think of both these phenomena, chemical decomposition and 
mechanical transference of molecules or atoms, (electrolysis and 
Phoresis! terminal effects of the current; that ia. as taking 
place only in those tissues in the immediate vicinity of the 
electrodes. 

It is true, that by reason of concentration or density of the 
current at the points where the electrodes are applied, the effect 
them in greatest; but it muat be understood that the same action, 
only in Icrs degree, is occurring all along the path through the 
tissues over which the current travels. 


'bw. 
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Muscular fibre deprived of ils nerve supply fulls io r PSlct 
under any Faradic Biimulsition. 11 rends, only to galvanic stimu¬ 
lation. and the progressive decrease in galvano-muscular Lrri- 
tnbility indicates accurately the stage of muscular degeneration. 
In paralysis, ei disease of the motor cells of the cord, we find at 
first, though only for a brief period, a distinct increase of irri¬ 
tability. From the fact that this increase of irritability develops 
slowly, it is evident that it is due to a progressive degeneration 
of the nerve ending^ father than loss of nerve impulses. If the 
muscular fibres preserve their transverse stria Lion, as indicated 
by their reaction to galvanic stimulation, there is hope of ultb 
mate recovery, or at least of improvement; but when their reac¬ 
tion progressively grows less and is finally lost, the tnmsvem 
strillion has b^cn replaced by granular and fatty degeneration, 
and no treatment can hope to be of service. 

In examining the muscles of children, it is of the utmost 
importance to eliminate, as far as possible, all pain and even 
discomfort. \X'e should make our examinations as agreeable as 
possible, for the best interests of the patient. 

The rapid interruptions, which make up what is termed 
alternating and Faradic currents, do not affect the muscular 
fibre, but only the more Sensitive nerve structure, They give 
no time for a distinct muscular contraction which becomes tonic 
rather than clonic. 

Definite or measurable therapeutics, by means ol applica- 
tioms of electricity of physical measures to the human body, is 
rarely attempted or accomplished except by the use of the direct, 
or commonly called, Galvanic current. A current of electricity 
flowing from the positive Lo the negative pole causes well-known 
c einical and physiological action, not only within the medium, 
which is in the circuit, but at the entrance and exit of the cur¬ 
rent. These absolute and certain actions on live tissues are 
neither theories nor opinions of the author, but fads. With a 
knowledge of the true significance of the terms. Amperage, 

fjlt-jgc, and Resistance, otic can do definite therapeutic work, 
as, in no other way. 

I hr Wine amount of current using a large voltage 1 1 75 to 
2 j produce a deeper action with much less or almost 

no »kin disturbance, when surface electrodes arc used 

Hm« variation of current penetration in all Imporl 
U , “ e K*lv*nic current when the ailment is far 
surface, and i he uhubJ galvanic applications arc loan!ten 
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hccuusc of (hr burning tskin resistance) sensation. The thera¬ 
peutics ol t his is described furl her on, 

Physicians have, to a certain extent, become familiar with 
the medical value of Sine Wave apparatus. Far a die and Static 
currents, but a distinct measured wave on the alternating current 
and a measured wave uni-directional direct current are entirely 
new features. 

I he fact that a uni-directional measured wave surging 
current can be used, selecting the desired Cam for the muscle 
impulse required, gives a decided advantage over the well- 
known sinusoidal current, reversing the polarity. In the Former 
case a normal action may be maintained and in the latter, ex¬ 
haustion and fatigue are apt to follow. 

Many attempts have been made to imitate the physiological 
muscle action by mechanical application of electrodes, the im¬ 
pulses being timed by the watch to a certain number of them per 
minute. But never before has a mechanical automatic form of 
apparatus been placed before the profession that can be depended 
upon to do precisely, as far as physiological action is desired, 
what is demanded of it. 

The majority of functional disturbancce are overcome with¬ 
out help from any source, especially in young people, but 
when Nature fails to eliminate in a reasonable time the cause 
of the affliction, whether it is retained intestinal toxemia, or 
nnso-pharyngcal infection, in nerve or joint tissue, something 
definite and local must be done at once, or a chronic, infiltration, 
thickening, or some unpleasant pathology, hard to eliminate, 
will follow. 

Instead of describing and illustrating e\ ery disease or con¬ 
dition in connection with which the Genera ter may be used with 
benefit, the author has endeavored to convince tire reader cf the 
importance of knowing what the apparatus will do mechanically, 
and also of knowing the essentials of the action of the direct 
current together with the demonstrations, so that even a novice 
in electro'therapeutics can work intelligently. 

Since no two condition? requiring treatment present exactly 
die same phases, sound judgment and common sense must 
necessarily be used, as in any other branch of medicine, after the 
fundamental principles are understood. 

The use of the Farad ic Current, once so properly and uni- 
vr.'/'ially used, the mechanical vibrator, rind many other forms ol 
ructluinicHil gymnastic exercises nf the Zander type, have fallen 
bn<j disusr, No doubt they had their points of excellence over 









fa 


Other methods in their times, but the world moves and * c j„ 

and invention with it- 

The static machine with its valuable qualities (or t\ lnUl 
lion of non-purulent infection, and its wide range of ther ape J^ c 
indications is being used less and less, because the adopti Dn ,?f 
the high-frequency and other modern forms of electrical apparatus 
to a large extend takes its place. Not since the discovery Q { 
the galvanometer, an instrument for measuring the galvanic 
current, so that an accurate dosage is made attainable, bus 
anything been placed before the medical profession like the 
Morse Wave Generator, winch has so brought the alternating 
current under control, that definite measured applications are 
in keeping with physiological teaching. 

Dr. William Benham Snow of New York has written many 
excellent and comprehensive books on the indications for the 
use of physical and electrical modalities, which the reader will 
do well to read. His writings are full of valuable suggestions 
along this line as shown by the following quotations:— 

1st. Chronieity with degeneration and structual change, 
which must be taken into consideration in determining the prog¬ 
nosis in every case, is the bete-noir of therapeutics." 

The laws which govern the action of the great number of 
modalities, electrical, thermal, mechanical, nutritional and 
actinic, are capable of a scientific and definite determination 
along rational lines. 1 he consideration of these questions from 
on empirical point of view is no longer deserving of the attention 
of scientific minds, for positive physical agents give uniformly 
positive therapeutic results when similarly applied in like cases, 

m hating the: possibility of establishing definite laws of action 
and indication/" 

Disease arises From, or is associated in almost all cases, 
]? Jth * n '"fiamrnatcry process, infected or non-infected. In- 
amnia tory processes present characteristic conditions varying 
shghlly according to the character of the cause,” 

2nd- ’ Functional torpor presents conditions of relaxation 

sn tailing o LL-hiHuc, with weakening a{ the muscular forcer and 
grmeml loss of circulatory and nervous tone arising Usually from 
h- a.uny of inactivity or paralysis of the part effected.” 

3rd ’‘Degenerating conditions of the different structures 
call lor altered activities to slop the process.” 

10 





(C) Jeff Behary 2019 


13 










4 ih, "Conditions secondary to other processes usually D f 
inflammatory origin with impart'd secretion and other inactive 
functions." 

5 lh. "Contractures or conditions o{ muscular spasm are 
associated usually with an impairment of the nerve centres, of 
the nerve trunk, or with inflammatory process in the joints 
involving the skeletal as well as other muscles of the body. 
The indications in all cases demand first the relief of the process 
of congestion or other irritation and coincidentlv treatment of 
the spasmodic condition present." 


*X 

LKJi 


The Morse Wave Generator was designed for the special 
purpose of carrying out definite muscle and nerve action, which, 
as we physicians thoroughly understand, is so all important 
in restoring normal cell activity. The arms as used in rowing a 
boat from twenty-two to twenty-tour strokes a ininuLe. with an 
equal period of contraction and relaxation, illustrates the above 
theory of normal physiological action: likewise one walking at 
an ordinary gait, of about seventy steps a minute, the movement 
of all the muscles involved in the act of respiration, eighteen to 
twenty-two times a minute, and the peristaltic action of the 
stomach and colon, about eleven times a minute, give a fair 
illustration of well-known conditions as they actually occur. 

To synchronize the above named muscles which principal 
can be applied all over the body in a form of mechanism that is 
automatic and painless, is an achievement that has unquestion¬ 
ably advanced physical therapeutics more than any other thing 
in this generation. 

To be proficient in the use of any form of apparatus in 
medical practice, one must necessarily become familiar with the 
technique of application. Also one should recognize the indica¬ 
tions for exercise and massage as may apply to the use of the 
alternating current. If the description of the physiological and 
chemical action, with brief directions for applications of the 
galvanic current i$ not thoroughly understood, then additional 
information should be sought from text books On the subject. 

Muscle Action - That the muscles of the body are the 
immediate; source of energy by which its own parts arc moved at 
will, as well as other things, is so obvious that it is not neces¬ 
sary to elaborate along that line. About seventy-five pairs of the 

iwo Ininil tuA milticfcn in the body ti*ed t.o miunUiLn tht 

general pontur* and movements of I he body. Others are of 
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special shape. size and length to meet the various inrli, 
of the local ;uea of work intended for their special gv . C ^^ ls 
any muscle, or set of muscles, fails to respond to ih<j nerv^ 
pulses, which is its guide for action, it is because of some foul!'" 
function of Lhe nerve itself, of impairment in the muscle involved 

That the whole digestive tract is a series of hollow musculo 
fibres, varying in strength and rapidity of action, is well under 
stood. An impaired area of the aforesaid involuntary muscle 
not only cause local disturbance, but also throws out ol balance 
continguous or remote visceral structures, which causes func¬ 
tions dependent upon it to become disarranged. 

Muscles that are used naturally have more tone than those 
less active, and whatever retards the normal process sooner or 
later must be overcome that the pari may not become impaired. 

An attempt to restore normal muscular vigor unless dune 
with reference to the existing pathology is certainly working in 
the dark- Wc are instructed in our physiological teachings that 
certain well-known parts of the body have definite muscular ac¬ 
tion: if through injury or disease muscular ability i$ impaired and 
an attempt is made to restore function by any electrical or physic¬ 
al means, and the process thus instituted be much more rapid than 
is normal for the individual part, then fatigue and exhaustion 
may follow. If on the oilier hand, the process to regain lost 
ability be much slower than normal, metabolism Fails to assert 
itself. 

Many forms of mechanical apparatus have been devised in 


this country and Europe, especially Sweden, to attempt to 
synchronize normal muscle impulse, and to a certain extent have 
succeeded. lhe apparatus, however, has usually been cumber¬ 
some, and. so far as the author has been able to ascertain, is 
devoid of the essential to make it a success, namely, localization 
of application, so that deep or superficial invigoration may be 
obtained in measured form. 


ALTERNATING CURRENT 

Alternating currents of electricity ns distributed from the street 
lighting circuit, while available for lighting and power, cannot 
be used for therapeutical purposes. The process of reducing, 
by means of transformers, make il practical for lhe physician's 
use. 

Il is a principle of well-known physical laws that penetta- 
Lloh. through liquid or solid bodies, by heat, light, sound and 
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ekcLiicity. depends upon their wave lengths. The shorter th e 
w - a vc lenStWst the deeper the- pen*trillion, anti the principle 
applies in therapeutics by application on the human body u f 
electricity, vibration, X-Ray, etc,, with the single exception ol 
thr direct current. 

The transformer is, in principle, identical with the physi- 
dan's induction coil, commonly called Faradic, consisting of a 
primary and secondary coil wound over an iron core. The 
current in the primary induces distinct and second current 
impulses in the secondary coils. In the ordinary induction coil the 
low-pressure large-amperage current in the primary, induces a 
high-pressure small-amperage current in the secondary. In the 
reducing transformer the high-pressure small-amperage current in 
the primary induces a low-pressure large-amperage current in 
the secondary for the customer. When this process of trans¬ 
forming is carried on sufficiently so that voltage and amperage 
be reduced to the point of safely for medical purposes, then the 

fo lj nda tion fo r a ih e rapeu tic p rac ticc is eslaWished. 

When one or two cods of wire constituted as described lot 
commercial purposes With its primary and secondary arrange 
merit is made to revolve or pass to and fro in close proximity Lo 
the terminals of an electric magnet, there is set up in that coil 
a secondary induction, which, when con nee Led with the proper 
wire terminals, so that it may he apfilied to the human body, 
produces an effect, which is strictly speaking an alternating 
current. The more rapidly it is revolved or passed to and ho 
near the magnet, the shorter the alternations are in the current 
that is produced, the pleasanter the sensation and deeper lie 
penetration in effect. When two coils and two magnets are 
arranged in the same manner and the same process institute . 
other things being equal, the lines of force will be cut in hall, 
or, in other words, be half as long in alternations, permanent 
magnets and twelve coils, like the above described., c target u ‘ l 1 
a direct current of electricity, one remaining stationaiy. 1 ^ cr 
revolving in close proximity, will set up exactly ihe same m o. 
induction. as above described, only the lines ol magnetic lore 
will he cut six times twelve or seventy-two lime* faster., as tom 
pared with one coil and one magnet, and with this increase' 
rapidity of alternations the skin is less disturbed. 

To carry this principle still further, the twelve coils of the 
Mar*/. Wave Generator opposing twelve powerful, perm a ilf ^ 
k, ^e| magnets, the armature revolving ul a high ctite o l _F 
at ’H further accentuate* the principle. The enormous rsipi > > 
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ctf the alternation thus produced makes the identity of the usual 
sine wave impulse destroyed and thus a fine thrilling sensation 
is produced. The introduction of the cam principle in the cir- 
cuit establishes a new definite and measured physical and electrb 
t-nl addition to the physicians armamentarium which will be ap- 
predated, more and more ns familiarity with its efficiency is un¬ 
derstood. 

A current which periodically flows in I he opposite direction 
and in both directions for the same length of Lime, and whose 
variations in strength when flowing in cither direction lake place 
in the same manner are equal in amount. When the current 
has passed from zero to a maximum value in one direction, then 
again to zero and on to the same maximum value in the opposite 
direction, and again to zero, it is said to have completed a cycle. 
The number of cycles passed Lhrough in one second is termed the 
frequency of the current. 



Fig. A 



+ + 


Fig, B 


The above description is what is understood to he a true 
sine wave as in Figure A. while in Figure E the same sine wave 
principle is earned out, only many hundred times more rapidly, 
until the identity of the sine wave is lost and a thrilling sensation, 
instead of a distinct muscular impulse, is felt. Then, by the use 
of the various shaped discs, called Cams, the different actions 
aa desired will be produced in a very pleasing manner. 

A si an illustration, the true sine wave, so-called, may he 
compared to looking through a slowly revolving wheel w'hcre the 
spokes cun he plainly dipunguished, atid one revolving so rapidly 
that the spokes arc not recognizable, a la pine wave of the Morse 
Wave Generator. The above simile may enable one to under- 
stand further the principle involvcd- 

H 



(C) Jeff Behary 2019 


17 

















] 





I 



INTERSTITIAL ELECTROLYSIS 

Interstitial Licet roly sis is □ process whereby tissues may bt 
disadved by means of a metal contact with the negative pole, 
Electrolysis is the decomposition of a chemical compound 
into its constituent parts by an electric current. If a galvanic 
current is made to pass through a liquid composed of different 
dements U is possible to set up a chemical action which results 
in ft separating process of its ingredients. When the process is 
applied in a proper manner to living tissue a local destructive 
action is inaugurated at the point of contact of the negative 
pole and Interstitial Electrolysis takes [dace, the extent of which 
is in proportion to the length of lime and strength of current used 
But for the genera! practitioner who is constantly annoyed 
by his inability to successfully treat his cases of Cervical Sumosb. 
Urethral Strictures, Oesophageal Stricture, Recta! Stricture, 
and the like, the technique consists of placing a positive surface 
electrode on the body and proper shaped negative electrode for 
the case at hand placed in position, and a current of three to 
five m. a. only, from D, C-, R- 1. not over three minutes in the 
Urethra, or five minutes in the Cervical Canal- Even less cur¬ 
rent is used for small growths. 

It always must be, regardless of all instructions, the opera¬ 
tor's knowledge and judgment, just when and to what extent 
the method is to be employed. 



METALLIC ELECTROLYSIS 

Metallic Electrolysis is a process by which metals, 
laced in contact with a moist surface, art oxi 1Z ® > 

ositive pole. In therapeutics an inflamed Mucous Membrane 
. the usual seat of application. In other applications to Mucmw 
lembranes, where the effect of the positive pole is doned. and 
or the special virtue of any particular metal only •*». 
old or platinum can be used, as they arc insoluble by th_ S - 

a,.ic current. The price of gold and pbtmutn ba y ‘ 

inablc feature and carbon being an equally good conductor. 

he latter is nearly always used, 

in Mitalic Electrolysis, copper or ime-tippe 
re commonly used, but any soluble metal that may be «da P .e 

o the case, will serve the purpose- j n 

The me,hod of procedure consists ,n the 
■h-ctrodc tipped with copper, sine, or whutcer 

If! 
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used, made in the variout ahapea ^ conform to the 

several cavities where used. As ail illustration, for u Vaginal 
Catarrh, use a negative abdominal electrode. No, I Cam, D. C„ 
R ] and b current of about 10 in. a. for ten minutes, oxidation 
of the racial lakes place forming an oxychlorid of copper al L Vie 
point of contact. The current flowing from positive to negative 
pole cause* the astringent, deposited on the inflamed surface, 
to be forced into the tissues sufficiently to cause a more curative 
action than would happen if a solution of copper or other metal 
were used. Care should be taken that not only the insertion 
may be made without undue pain, but that the removal of the 
elec trade may not denude the Mucous Membrane. To prevent 
such an occurrence reverse the current. The negative pole will 
Quickly release Lho adherent tissues about the electrode without 
having any contra-effect on results obtained. 

In bleeding Hemorrhoids, Fig, 4, Erosion of the Crevix. 
Granular Conjunctivitis, and Pharyngitis, the application of 
zinc or copper-tipped electrodes by the metallic electrolysis 
method with proper technique, produces results much more 
r&pidly than by the ordinary applications. Greater care must 
be observed as to arrangement of voltage and amperage in the 
more delicate areas. 

The advantages of the method over the local application 
of sulphate of copper in stick or in solution, of zinc, in paste or 
solution, or of iron in solution are us follows' 

First, the medicinal action of the metallic salt upon the 
diseased surface is more accurately localized. For instance, 
in the treatment of a deep sinu^. a copper probe may be earned 
to Lhc bottom and the copper salts deposited there where most 
needed; second, drugs introduced into the system in a nascent 




state are much more active than in chemical combination; third, 
by ca Laphorcsis, the salLs formed arc driven into the tissues, rather 
than laid upon the surface of a mucous membrane, as in ordinary 
topical applications; fourth, there is obtained in addition the 
bene lie ia I action ol the physiologic properties of the current. 

The technique- of the treatment is similar to that of any 
gshtinfleauatic iLpp!teatinn. save that necessarily, the positive 
pole is iikays lliu active cnc, and for the usual electrodes there 
are ftubfttitiiii J bulbs and needles of copper, zinc or iron. These 
are the metals that seem to have the widest range of usefulness 

ers therapeutic agents. 

Cataphore&if, of electrical osmosis, means the introduction 
of medicament* by me ami of electricity into the body through 

Hi 
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tlie skin, oi Mucous Membrane- It is purely a physical process, 
and li.ia rmibing to do with, electrolysis* either interstitial or 
metallic, the principal use of which is to produce local anaesthesia, 
for Neuralgia, superficial pains* and cutaneous operations. 

A solution of Cocaine is probably the most common applica¬ 
tion. by this method, for the relief uE pain and superficial opera¬ 
tions* although a mixture of Aconite and Chloroform, or Bella- 
dona, or any drug as may be indicated. 

The positive pole would be the active one in the cataphoric 
method, i very small absorbent cotton or sponge electrode being 
used, and the negative on the opposite side of the part, using No. 
2 or 3 resistance- 1 he strength of the current may bellied to 
the point of easy toleration. I he less current used, (he more time 
will be necessary to produce results. 

When using a saturated solution of Iodide Potassium, as 
in Lhe treatment of Goitre, and joint affections* the negative 
should be the active pole. 

ELECTRICITY IN GYNAECOLOGY 

The electrical treatment of diseases of women lias one ele¬ 
ment in it, which prevents it from ever being looked upon with 
favor by the brilliant surgeon, who can make or mar a woman’s 
fate in the brief space of an hour. While just as much diagnostic 
skill is required as in surgery* electrical treatment unfortunately 
requires an enormous a mount of time, com parativelv speaking. 

The surgeon who i» unacquainted with the therapeutic 
action and value of the constant current, has an antipathy for 
any other method* except the knife, in the removal of any form 
of growth- He is also indifferent Lo the post-opera live conse¬ 
quences, which so often make invalids for life, because of surgical 
adhesions and intestinal distortions, which might have been 
avoided. 

The diseases and functional disturbances which are amenable 
to successful treatment by electricity are Arncnorrhuea, Dysmen- 
orrhoca, Menorrhagia* Cellulitis. Non-p undent Salpingitis. 
Endometritis, Metritis. Subin volution* Superjnvolution. Uterine 
Fibroids, Deficient development, Stenosis of the Cervix and Uter¬ 
ine misplacement. 

In giving instructions for the use of electricity on any part 
of (he body, it has loin- assumed that the diagnosis is sufficiently 
clear, and thnl the riper ulur is equally .is cautious that he may' 
fiol invar.lv pathological arena where lllc current would be useless 
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or do positive harm- No where should the above 5i ft t ernctll 
be so strictly followed as ttboul the delicate structure of the 
U ten lie Appendagas. 

Thc following suggestions outline procedures which apply 
to the majority of cases, the prescribed dosage required under 
the pathological conditions, which is of great importance i n 
becoming familiar with the method, should always be kept i n 
mind. 

Fibroids of the sub-mural or Sub-peritoneal variety, those 
large enough to cause obstruction of any consequence, nr a 
rapidly growing one in a patient, under thirty-eight, are strictly 
surgical. 

With an average ease of Interstitial Fibroid, whether hemor¬ 
rhagic or otherwise, the proper technique being pursued, the 
patient can be made symptomatic ally well, with a tumor diminish¬ 
ed more or less, according to the Faithfulness with which she 
continues her treatment, until pronounced unnecessary. 

The growth will disappear no more than will the Uterus, 
as it is a past of it, but a diminution in size, to the extent of 
relieving pressure, and putting a patient who constantly com¬ 
plains of discomfort, into a condition of comparative case, will 
result. What more could n reasonable person expect when the 
possible dangers of surgery are confronted! 1 



Fig. 1 



Fist- L- represents Carbon Bull l/.lcctrode application for 
rhi: treatment of Uterine Prolitpsun and similar conditions- A 
current nrrngih of I 5 m , a, with large surface Fleet rode for |0 
nilEuitea usually jh sufficient;. 

Mi,ny of the Fibroid cases, rut in simple misplacements. 

IX 
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have mure or less backache. Placing a smaller electrode <4" 
\i " nr ? x(i oil 1 lie: hack.. leaving the vaginal electrode in place, 
iiml applying the uUortifiting current, using the same No. I 
Cam, which procedure takes but little Lime or trouble, will 
li I low the patient to leave the office with a feeling of relief from 
her dragging, painful sensation, and in place have one of more or 
less cxb deration. 

In the hemorrhagic form of Uterine Fibroids, the Eibovc 
technique may be carried out omitting the stimulating part 
of the alternating current on the hack, and the use of the intra¬ 
uterine copper or zinc electrode, which will be described under 
"Metallic Electrolysis". 

The application to the endometrium with a soluble izinc 
or copperi electrode requires considerable dexterity in manipu¬ 
lation. 

In ordinary uncomplicated Uterine prolapse. Retroversion. 
Ante version. Relaxation of Vaginal Walls, the same technique 
as applied to nun-hemorrhagic Fibroids is used with the vaginal 
electrode poslivel followed with alternating current on the back, 
[f, for any reason however, in the last condition mentioned, the 
direct current is not to be used, then the regular size vaginal 
electrode is lo be adopted, using Ciims No- L 2 or 3. according to 
the amount of stimulation desired for the individual case in hand 

Fig. I. 

Another form of technique in using the Generator on either 
A, c. or D. C.. is obtained by placing two surface electrodes, one 
on the Lumbar, the other ilarger ond just above Pubes, using 
a bifurcated cord and the single cord attached to tlic internal 
electrode. This procedure allows more current to be used and 
is considered advisable. See Fig. 2- 


ln Uterine 11 exions. I he above considerations do not apph 
until the flexion is relieved, as there is u pii dialogic id condition 
at the angulation, which can be besL cared for by using negative 
galvanism tit the flexion with nol over 10 m. )*. fur ten minutes, 
fnj ihf IoceiI nutritional effect, followed by alternating current, 
if conditions seem to indicate. 


















Fig, 2 


Fig. 3 represents a medium size of interstitial Uterine Fi¬ 
broid situated! posteriorly and easy of access. Use ifie carbon 
ball elf cl rode covered with absorbent cotton moistened with .some 
■ i nLiseptic solution or, bclLcr, have antiseptic gautc moisteJird 
lo complete sai n rat ion For good conduction, Do not use vase¬ 
line or other demulcents of an oily nature as it will interfere with 
conductivity. Non-irritating surgical soap * 3 better. Place 

2d 


Fig. 2 ,— shows continuation of the same treatment as de¬ 
scribed with Fig. E, with the internal electrode remaining in 
place and a surface electrode on the back with the A. C-, using 
Cam No. I, ihe strength to be the point of easy toleration. 


Fig, 3 
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the electrode described, firmly nRairai the beat presenting sur¬ 
face of the I'urnot. In the above cast the Fibroid b ill posterior 
t ’ i]I-de-Sac , Wi Li i lhe a bdum in a l elecL rode Iliar□ ughly saturated 
press every inch of its. surface against the akin,. Use D. C. Jl, I 
or 2, and possibly D- C, without resistance. Turn the current 
on gradually until the desired milli-amperage 20 to 30 M. 4. 
point is reached. ! t is bcsL in susceptible hypeMenMlivt patients 
to start with about two-thirds of the intended dose, and in less 
than two minutes, as the skin has become belter moistened, with 
less resistance, the lull amount may be added. 

11 Lhe Fibroid is situated anteriorly or laterally, the point 
of contact should be adjusted accordingly so that the current, 
as indicated by Lhe dulled lines, may penetrate upon it from the 
abdominal electrode, which should be the largest sistc. If it is 
not a hemorrhagic case, the internal electrode may remain 
in place and an alternating current used through the back as 
shown in Fig. 2. using Cam No- 1, for its local tonic sedative 
effect, rather than any special action on the tumor itself. The 
abdominal electrode, during lhe use of the alternating current, 
would, of course, have been removed. If a longer period than 
twenty minutes is permit ted for a galvanic current Lo pass through 
the tumor it is quite possible that the patient may complain of a 
deep-seated pain, which would be due to the contractile inter- 
polar action- A word of caution here is necessary! if the patient 
complains of a deep pain or feeling of soreness after the current 
is turned on. ascertain at once if there is a pus tube, or adhesions 
about tho Caecum or elsewhere, from which barm might come, 
if the treatment is persisted in. Possibly discomfort might be 
caused by the vaginal electrode pressing a little too lirmlyi 
release iL slightly to remove the difficulty. 

Fig. 4 
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Fig. A, repre»eiit8 a Capper Electrode inserted m ih* 

redum for ire*im<mi of I Icmorrhoids, for which a current 

Slrefill of about ti M. A. for ten minute* will usually he HU f|i- 
ciefli The abdominal Electrode should be of the largest size, 
the current should be turned on and off slowly, and the electrode 
removed with care as instructed under Metallic Electrolysis. 

In making load applications of the A. C. and the D. C.. t 0 
prolapsus in any form, always bear in mind the great posslbiliiy 
ol an existing impacted Sigmoid, the weight of which may 
seriously interfere with the success of gynaecological treatment, 
no matter how well it is performed. 

Profuse and irregular menstruation can usually he intelli¬ 
gently cared for by positive vaginal treatments, using Cam I, 
R. 3, not over 15 M- A, for fifteen minutes. 

In Dysmennrrhnca the success of the treatment will depend 
upon the accuracy of the diagnosis, whether from cither ovarian 
or uterine misplacement, or Stenosis of the Cervix. Stenosis 
of the Cervix, especially in young and unmarried women, is the 
most common cause. In this case the proper procedure is to 
dilate the cervix by electrolysis, using graduated electrodes made 
for the purpose, and the negative pole of the can slant current. 
A current of six to eight, M. A., is easily borne and is sufficient 
to cause the necessary softening and relaxation. A stronger 
current might take less time, but the possibility of cauterization 
would be greater and ought to be avoided, to prevent cicatrical 
tissue following. By carefully Following well-known rules and 
regulations in the ust of the galvanic current, permanent dila¬ 
tion of the cervixcan be accomplished. 1 he results are in marked 
contract In those obtained by the usuril method of forcible dila¬ 
tion under anaesthetics, which result a arc only temporary. 

Endometritis with vegetations and granulations is charac¬ 
terized by pain and hemorrhage. The usual treatment is to 
dilate the cervix and use the curette to remove the vegetations 
and granulations, J heap indications are overcome in a very 
complete and saLisfactory manner by negative intrn-uteriru- 
applications of galvanism, 1 he electrolytic ar lion is used lo 
destroy the granulation* and vegetations, and the antiseptic 
and tonic effect of ihe pole aide in accomplishing healthy re¬ 
production. 




CONSTIPATION 

Probably no word in medical lilcrntu 
Wrongly interpreted in Ur, paLliology, llinn 
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pa lion " The careless and indifferent use of cathartics il 
latitude with which physicians allow Lheir patient* the LndiJ" 
criminnte use of drugs and the lack of directions relating to dCi 
drinking water, posture, etc-, are responsible for the usual 
existing conditions in Constipation. All that i s lat er gi ven u 
the treatment of Intestinal Stasis applies more than to anything 
else, to il* symptom, Constipation, 

Fig, 5. 






OBESITY 

Obesity, the bugbear of physicians, is a problem requiring 
much patience and many treatments to bring about desired 
results. ['he fact is that the average obese subject persists in 
living wrongly as regards diet and exercise, but much con l |L 
donc to relieve the patient by the combination of proper diet and 
v isfortj u s m use i j I a / g y m n as t ie a . 

Hie Generator Used with several (bx 1 small electrodes, 
prop^ly p | ocef j OVcr L [ (t , J^tty areas using Cam 6 or 7 with line 
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alternating current and frequent treatments. may accomplish 
much, In thin treatment use two or more bifurcated or tri- 
furcated cords. Fig, $„ with elect rodes placed where muscular 
gym nasties can be produced to the best advance. 

Reducing a fleshy person by die Ling without exercise, is 
likely to leave the person old and flabby in appearance. If 
treated by physical measures alone, ignoring diet, the old con¬ 
dition will return, when the treatments are stopped, but an 
intelligent combination of diet and rapid wave current treat¬ 
ments, is usually productive of satisfactory results. 

In the treatment of Gout, Rheumatism, the diseases of the 
Spinal Cord. (Chronic Myelitis, Locomotor Ataxia, etc.,i and 
the various Neuroses, the instructions already given for the use 
of the constant current apply, 

BRONCHITIS 

Sub-acute and chronic Bronchitis is Lr-cated by using Cam 
No, 2. A. C„ the 4"x6 1 ' 1 electrode on the back and the d”x5''' 
under the C Lavido, treating each side separately, or using a bi¬ 
furcated cord and two small electrodes in front. The latter 
procedure saves time. 


EYE, EAR. NOSE, THROAT 

The Eye, Ear. No-^e, Throat, and delicate areas require 
special shaped electrodes, but very often one can improvise with 
material at hand to meet special cases. 

RHEUMATISM 


1 he conditions known as Neuritis, Neuralgia, and Muscular 
Rheumatism, are quickly relieved by the use of the galvanic 

current, 

hor relief of pain and inflammation, the positive pole 
should be over or ubruve and the negative pole below the parts 
to he treated, in acute conditions and inversely chronic conditions 
ihe negative would be the active pole. 

Considerable strength of current can be borne through 
Arthritic joints, giving quick relief i« swelling and pain, which 
of course is only symptomatic treatment, jus Lhe usual causes. 
Intestinal Stasis, Infected Teeth or Tonsils, and specific condi¬ 
tion* may have to be considered. 


L. -4 - 
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PROSTATIC ENLARGEMENT 


The success ill Lend in* the treatment of chronic PiosUiic 
Hyper trophy with the Static machine and High Frequency 
apparatus has caused much controversy amount, surgeons who 
consider only one method: namely, operation. 

Prostaiic surgery shows such a large proportion of fp,uliije& 
and often such deplorable conditions afterward, Lhm that 
procedure is lo be avoided, except when actual obstruction. 
Cystilus or Malignancy, is threatened. 

IF a troublesome Prostate, causing frequent urination, 
can be relieved, so that the pa lien t is symptomatically cured, 
even though enlargement still exists, much has been accomplished. 
Such relief the author has given to several hundred patients, 

En treating Prostatic Enlargement, with the patient on 
the side, place on the abdomen the large (6”x8 ff electrode and 
a Prostatic electrode against the Prostate, with some device 
for holding tt in place. Use a No- 6 or 7 C am, A, C, from ten 
to fifteen minutes with a current of sufficient strength to he felt 
in the Rectum. Applications should be made not oflcncr than 
three lime weekly, at first. Gradually extend the time between 
Lhc treatments. 

FLAT FOOT 

Many conditions oF distorted ankles and feet are called 
Flat Foot* without considering the pathology. The average 
case, with the foot ro La ting inwards, should he treated as follows:- 
Place a small electrode on the inner side of the arch and another 
oil the upper origin of the 1 ibiahs Anticus muscle at the knee, 
using Cam No. I, negative galvanic, on the inside of the loot, 
then Cam No. 5> A. C. for a few minutes: repeat often enough to 
regain the tone of the weakened muscle. 


I 



(C) Jeff Behary 2019 


28 









SELECTED MOTION CAMS 

The u»rtif which will be more fully dfllcflhnd Under the 
■ubjfet fll Inat mcni 
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CAMS 


When the Generator is pul into operal i n n, Lhc rapi » 
revolving armature and magnetic field arc made to approach 
and mecede m automatic manner. The length and character 
of the waves, and Lhe consequent muscular contractions are 
regulated by the shape of the special cam selected for the work 
to be accomplished. 


CAM NO. 1 

This Cam produces a cellular massage, without surge, by 
virtueof its rapid vibratory impulse. Ttits current is parUcuUrly 
useful in muse u I a r weakness, especially nf Lhe extremities, and for 
improving local metabolism and restoring tone to the parts. 

CAM NO. 2. 

Cam No. 2 produces a current of twenty-two surges per 
minute, with equal periods of contraction and rest. This cur¬ 
rent is particularly indicated in infantile paralysis * chronic 
stage and paralysis of the extremities. Its use causes contrac¬ 
tions of atrophied musdts, at a rate that harmonizes with that 
normal muscular activity. 

CAM NO. 3 

Cam No, 3 is especially useful for parts, requiring a delicate 
massage with deep penetration. This cam i$ so constructed 
that the rise to the maximum potential, or peak of the surge, 
is extremely gradual,, producing a gentle contraction, indicated 
for exercise of muscles, whose natural function is associated with 
the organs of digestion- 


CAM NO. 4 

This earn produces a heavy contraction, which prolonged 
at the peak of the surge with abrupt diminution at intensity ^ul 
short duration, followed by nn equally abrupt rise turn No. 

4 in the most useful of all. as it h particular U indicated in IH 

treatment of INTESTINAL STASIS, STOMACH HI LA I A 

TlON, BJl d const]puiion. with its subsequent complications, 

like Cam N 3 it hn» eleven surging wave impulses per minute. 
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C\im No. 4 constructed to synchronise with Lite normal 
per is t:il lit action of ihe gB*tro*ml«titial tract and aid tutu rc j n 
ih t reftoiaiion ol muscular tout and to cxeieise the muscles 
controlling these organs. 


CAM NO, 5. 

Cam No. 5 producer a surge, the frequency of which is 
especially valuable in the treatment of facial paralysis, joint 
affections, and adhesions where rapid manipulation would be 
indictiled. For nose, car and throat ivork in which a delicate 
and easy tolerated massage is very often desired, this cam is 
most valuable. This cam produces sixty-six surges per minute. 


CAMS NO, 6, 7 AND 8 

Cams number 6, 7 and 6. give thirty-three, Forty-four and 
fifty-five muscular impulses respectively, per minute, the indi¬ 
cations for the use of which must be necessarily variable, accord¬ 
ing to the pathology of the ca&c at hand. 

By using a surface electrode of at least f>'x8 rr with properly- 
shaped and insulated prostatic electrode, Cams No, 6 and ? can 
be made to imitate manual prostatic massage, in a very satis¬ 
factory manner. 

[n affection of the knee and ankle, and in the treatment of 
flat foot, cam No, 8, when used vigorously, gives a good imitation 
of normal muscular smd ligamentus action in those sections. 

Jn many of the cases named, especially in which cams 
2, 3 and 4 are used, and in which normal muscle movement Ls to 
be imitated, the use of either the 6. 7 or Q cam, for two or three 
minutes preceding the uac of others, will cause a sudden Envig- 
orahon of the circulation of the part, which renders the condi¬ 
tio:! more susceptible to benefit when the regular cam for th r . 
case is used.. 

After the physician has become acquainted with the physio-. 
h>git il fiction rjf the different cams, he will lie able to select 
'■ v S i , iE. in needed for a given ease, without the aid of books, 
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The following cuts, ant! their descriptions and indications 
for treatment with the Morse Wave Generator, should be a 
sufficient guide to the average physician who is at all familiar 
with the interpretation of X-Ray work along the digestive tract., 
Practically all coses of colonic distortion, tv hen the tr an averse 
colon is sagging to any considerable extern, must necessarily be 
caused by ptosis of the stomach, If the stomach is affected and 
there is no evidence that the digestive tract below fails- to function¬ 
ate properly, the same instructions as regards the application 
of the Generator can be carried out except that the sma Her 
electrode in front should be placed transversely under the stomach 
and the back electrode a little higher on the back. As will be 
described Ho. 3 Cain causes eleven muscular contractions per 
minute, corresponding as near as can In 1 produced to normal 
peristalsis. The current increases very gradually smoothly 
until the maximum point is reached and then recedes with the 
same smooth muscle impulse. No. 4 Cam gives the same num¬ 
ber of contractions per minute but by being different in shape the 
impulse is produced more abruptly and prolonged at the peak 
of the wave and suddenly subsides. It is advisable, therefore, 
to use No. 3 Cam in timid, over-susceptible subjects or when 
treating patients for the first time, and No. 4 Cam when more 
powerful muscular contractions are to be desired. There are 
many points in the technique of electrical applications that the 
physician must necessarily learn For himself. The author Icels 
that words of caution and suggestion that follow- should be of 
real help to the physician who reads carefully and intelligently. 
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This ligure represents the natural position of the stomach, 
colon and small intestines. It is obvious that the rounding 
character of the corners of the entire Intestinal tract is so de¬ 
signed that during normal Peristalsis there eh little or tio obstruc¬ 
tion or friction to the passage of bowel contents. With normal 
conditions of intestinal tract there will be no area lor retention 
of toxins, whereby through either direct, local or reflex action, 
the health of the individual might he impaired. 

Any perversion from the normal plan of elimination, as 
angulation, kink, fold or twist, Lhat in any manner retards proper 
elimination of waste product, may be the seat of future l.<fcel\ 

( nicer, or Adhesions, and surgery, which usually comes too late 
tn these regions, may have lo be resorted to. 

[n Ilu- light of our present mcdicaE knowledge it is always 
advisable and. in many cases most essential, to have a careful 
fluoroscopic and radiographic diagnosis made before resorting 
l<> any active measures, either surgical, mechanical or electrical. 
However, one with fair diagnostic ability should be able, in the 





























nbicticc oi I he X-Ray, lu he n-asonubly sure whether t he case is 
one far surgery or lMai. and act accordingly. 

When any external muscle of the body, through injury or 
disease, becomes impaired in its focal function, exercise, the 
passive movements, massage, electricity, etc., are the rational 
methods for restoring function. The same should apply to 
distorted portions anywhere along the digestive tracts and the 
following cuts illustrate, from the author's own radiographic 
work, conditions that are met wiLh in the daily work of every 
practitioner of medicine. If the patient is not too old, or tuber¬ 
cular, or has no specific disease whereby cure is not expected, 
restoration to normal functioning is possible, in most cases, the 
degree depending upon the willingness and ability of the patient 
to follow instructions upon treatment and diet. 

Figures 7 to H inclusive, represent a fair average of the eases 
of colonic stasis from raidographs taken in the author’s office 
which were carefully diagnosed by Buoroscopic examination to 
make sure of the absence of immovable kinks, obstructions or 
adhesions, that might probably indicate the necessity of surgery. 


Fig, 7* 



. Figure 7 shows a marked ease of Colon prolapsus impinging 
on the Sigmoid, accompanied by n very much prolapsed Stomach, 
producing severe inertia, obstinate ( onstipntion, nervous dis~ 

























turbance and infection- especially hi the joint* Arthriti, 
With twenty- four treatments, covering a period o f two moml K 
laxatives- with the exception of mineral oil once daily,. Wcrp 
discards!, and the many painful nervous symptom a a pparcntly 
Cured. 

Fig. & 



This figure represents a slight angulation of colon at the 
Hepatic Flexure. a very marked one at the Splenic Flexure, and 
a well-defined impaction at the Sigmoid. Constipation which 
was the patients principal symptom, was caused largely bv the 
Sigmoid distention producing local inertia. The indications for 
treatment ora simple in this class of cases ns the pathology 
fwems to be so clearly outlined. Use an anterior electrode over 
the I h-pa tin f lexure. No. 3 Cam. A. C-, and a larger one over the 
uxifi to twelfth dorsal vertiibrac us outlined. Place same sized 
electrode over .Splenic Flexure, using Cam Mo. 4. to pruduen 
longer itnd more pronounced contractions, 

^ his. ua well a* 1lie following cases of Intestinal Stasis to 
be described, will be best treated by using u 4"*5” electrode on 
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ih.‘ nNlumcH and n Mhiglrwlc „„ th,. back With d 

stfim.cnd decirode, the die mu ting currant jilnnc mu^t he UB -. 'i* 

™ lh<f 0Vt ’™* c ew * °* '"tciilinaL Sums or Gastropto^ 
mmUtr treatment or each side with the nit*mating current i 
nbouL tile proper dosage. Very thin or very obn« object, 
may require more or less current; the judgment of the operator 
riinsL determine the nnrinunt, 


Fig* 9 


This figure shows a di^ttindcd Caecum* and n sharp nngulft- 
!ir>rl lit the splenic Flexure with some Hepatic Flexure distortion. 
I r.r. treatment outlined in Figure 7, in short lime, relieved the 
Constipation and long-standing backache, due iQmlccUou?. New- 
ritim from the lox-imiu. 
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Fiff> 10 




This patient did not have chronic Constipation ,as the 
radiograph indicates, because the 11 Horoscope showed active 
peristalsis, though there were recurrent attacks of Constipa¬ 
tion. However, this case urgently called for treatment of some 
kind io prevent the three pronounced curves from becoming 
dangerous kinks. In this case good results were quickly ob- 
tinned, because of the considerable amount of muscular tone still 
remaining in the threatened pathological area. It is advisable 
in all cases in which the Transverse Colon is very low, to plnce 
uri electrode of Brnii Her fii*t f4' r x5"i on cither side rmd the larger 
back electrode sufficiently high to give an oblique effect to the 
muscular impulse, which would be more “lifting in eh a me ter," 
than if liK ed trainvervcl/, 


:tl 


* 
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Fig, It 




% 


i 


i 


Fig, 11 + Showing marked tosis of the transverse colon 
which would lie t ranted most successfully as outlined by position 
of elec trades. Of course it is understood that in all cases of 
Stomach and Colonic prolapsus that a Back surface elect rod e 
is u.HctJ ita shown in Fig, 7 , the use of one Abdominal at a 
time ia preferable, two, with a bifurcated cord, may be sufficient 
in the mild form of Stasis; when so used it is advisable to select 
two electrodes of Small «i/c (Hid the larger One for the back. 


i\ 1 



m 
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Fig. 12* 


! : i^urc 12 shows- a sharp kink at the Hepatic Flexure, fj 
much distended Caecum, prolapsus of the TYansveiBe Colodi a j 11 - 
Constipation. The reader will observe two surf ate elect rotes 
On iht Abdomen with a bi-fu rented cord, also a rectal electiOL i 
connected with the A. C. This allows a more powerful surging 
effect, than if only one surface electrode were used- For p.List 11L 
with thin Abdominal walls and feeble expulsive action, the a 
is a stood form of application.. One of the surface electro c-. 
however, could he placed on the bach and the other n*ci t '■ 
Hep*,iie I lean re if desired. 


.lift 
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This figure shows a, marked prolapsus of the Transverse 
Colon due to sharp angles at both the Hepatic and Splenic 
Flexures. The application should be made through the Figures 
from the hack, using either A. C. or D. C., current on the second 
resistance according to the weakness of the abdominal muscles. 


Many physicians in the treatment of Intestinal Stasis are 
using water or some medicated solution as the internal electrode. 
The use of soft water greatly enhances the solvent action on the 

Toxins within reach. 


Fig. 13 
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H-li-tO md 17 show a reproduction ot ^ 

1., have bern under trcutmcnl for Intestinal Suwi* with 

eZtam «»a «hieb have bc , en very Sieved or „ ra . 

>kte ] v curt -d. The same general treatment, already described 
Idl apply to these cases. These figures are fair representation' 
of colonic angulations which still further show the many features 
of this most troublesome complaint, Fhe diagnosis for success¬ 
ful treatment in restoring tone, curing Constipation, etc., as 
has been described, will apply to these cuts. 

The frequency of applications must depend upon the 
chronicity of the case and the age of the palient; the more chronic 
and stubborn the case, the more frequent the treatments should 
be. Chronic cases should be treated on an average of three 
Limes per week, while for less severe cases two treatments a week 
would be sufficient:. Gradually lessen the seances as the results 
become evident. It is well to remember that in a well-marked 
case of Intestinal Toxaemia, if the poison be liberated too rapidly, 
absorption will be likely to ensue, and a temporary reaction in 
the form of Infectious Headache, or possibly some joint dis¬ 
turbance. may occur, Here again good judgment must play its 
part. 
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R?. 18 






, 


Patient: Ionian 55 years of age. 

FfiJa radiogram, taken Nov. 14, 1920, shows marked* pro¬ 
lapsus of all parts of the Colon, insufficiency of the Ilio-Caecal 
^alve, well-defined Diverticulitis of the Descendinf; Colon, 
and Sigmoid. Impaction. 


jtL 
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Fig, 18A 





Radiogram of t he same patient as Fig, IS, taken Dee. I 
4ZOf after sixteen treatments from the Morse Wave Generator 
Tusinit^ cams No, 3 and 4, I'he result is obvious, showing increa-M ' 
risla sij h rounding out of the curves, and relief of existing *- Ll '' 
psttion. General condition of the patient is much iinp r ^ Ui 
a lent returned later for treatment of the Sigmoid lmpa cttC,u 
t , ° &rsft ^Smoid Electrode aiid Generator, with thv > l 

^mating current. 
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Fig. 19 represents the Spinal Nervous System, knowledge 
of which is so essential in making a diagnosis and outlining the 
technique of application, as well as in explaining to patients the 
cause of their painful and nervous symptoms. 



It 
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Fig. ZO 



I 


Sciatic Neuritis is a condition which, if the history of in- 
jun. Lo nerve is not known to be otherwise, is usually caused by 
Intestinal Stasis, either in the C accum or Sigmoid. While the 
cause should be treated as outlined for those conditions, the 
treatment of the immediate pain from the back to the ankle b 
most effective when the direct current is used, as outlined in 
gur< 20, lining ten to fifteen M. A., for ten minutes* 


D 



n 


t 
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Fig. 21 



Lumbago fLumbar Neuritis) is most quickly relieved by 
using the direct current, with a large electrode over the painful 
area, from the positive side of the Generator, No. I Cam and Lhe 
First resistance. A larger electrode should be placed cm the 
► Abdomen, using about ten M. A. for ten minutes. 


i.i 
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- rachidl Neuritis is best treated by Lhe direct current. In 

C * CUtC Sta&C ' P^ aot electrode on the back and on the 
an terior shoulder, using second resistance, with, negative back and 
(KHiiLve front* In sob-acute, or chronic cases, use the positive 
( ,1C ‘ flisr lhe negative front, six to eight M A. and cam N T o.2: 
.° r llt| ^ittutes. [f pain extends down the arm the seance may 
f IV|C between shoulder and forearm. 


Fig- 22 
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Fig\ 23 




Fig* 23 and 24 

Cerebral Congestion, which so often accompanies slcep- 
Jeusncss. hysteria, high blood pressure, or rellex, may come from 
the liver. Intestinal disturbances, and other causes. Use the 
neck electrode at the Occiput, from positive pole, resistance 
second or third, and not over three M, A , and the other electrode 
may hr placed over the Solar Plexus, Back or Ankle, Lhe first is 
usually chosen. 

The above treatment will apply to the majority of cases of 
headaches. 




17 
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If the- whole head needs treatment, as is advised in Migraine 
or Super -Orbital pain, moisten the scalp thoroughly and inter¬ 
pose a flat sponge, absorbent cotton, chamois, or some other 
fh^jljh material that would act as a good conductor and conform 
to the head better than the flat electrode. Use two or three 
SVf A. from positive pole for five to ten minutes. 


Fig. 24 
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Fig- 25 




Neuritis of the entire arm should he treated in the same 
rnanner as Sciatic Neuritis* but with less current used* because 

1 'c reiislancf; in the arm is. Jess than in the Icy. L-se from the 
Positive pole over the nerve supply in the hack, and the negative 
at the wnit, with about eight M, A r for ten minutes. 


-til 
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Fig. ae 




In Paralysis of all forms the treatment to be used depends 
upon the degree to which the nerve injury has advanced. The 
current should always pass through the affected muscle* or 
muscles, lengthwise, not transversely, A safe rule to follow U,-— 
place one electrode over the spinal nerve supply controlling the 
muscles under eonsidernLion, and the other beyond, or to the 
extremity of the disability, 

I-or instance, tor paralysis of the arm, whatever Lhe cause, 
place an electrode on the back, as in Figure 26 over the sixth to 
eighth dornal vertabrac. with the other in the palm of the hand, 
or on the wrist, uning the positive pole at the spinal nerve exit 
in the acute and painful cases. 

In chronic cnees apply llic negative pole to the Spine, 
Follow thr* me procedure in treating Paralysis of the leg. 
'I he imount til current should be from five* to fifteen M. A., if the 
direct current in used and if ihr alternating current, turn to the 

60 
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p*int of e.isy toletAilon. Il n. undesirable in have n paralyzed 
muscle under direct stimuklion from either current ovrr ten 
rtiniUts. n> » rule, because I ill if: ur of thftl part might ensue from 
aver-*li nuil alien. 

TK' nvcmsf pamlyiud nrcu in mnst benefited by unirvg No. 
1 t arn, far the firm pari of the treniznent. When the surging 
effect ■$ desired use the enm that will most nearly produce live 
normal action of the rmtscle. 


Fig, 27 



' 


Fig. 27 and 28 

Infantile Paralysis, aficr the atuie stage is past, is more 
quickly relieved, and cured, in tumble cases, by electricity ihan 
by any other known meihod- Use the negative electrode on 
the Spin? with the oilier rkd rude at the wrist, from live lo 


»t minute*, right M A. 


In leg Paralysis, iipply l‘h" sp'^l 
fil 
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electrode to liu' lumbar region mid nnldc. follow (hi* w j t ^ ^ 
alternating current surge. using No. 1 cum for o r ms, and - 
for legs. 

Locomotor Ataxia i» a disease in which degenerative change 
an- f ik'iiii; place in I he posterior roots of the Spin til cord. 

The object of treatment is to improve the nutrition m i j lH , 
immediate drip-Uented affected arte. The negative j JQ |,. 
the spinal electrode placed 6S descrited in treating Infantile- 
Paralysis should be used, but » Stronger current should be used, 
m treating this disease than in Infantile Paralysis and other 
■spinal Eiffcc Lions. 


Fig. 28 
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The following cut* show Cavity Electrodes, the use of whidi 
hive brtii iircvioutly described. 

Many And various shaped electrodes for itir Eye, Hat 
Nose md Throat. ns well ;ih very small ones lor local nerve or 
muscle LiiipUcution, especially adapted loi llic Generator, are 
obtainable in the market, but this bank is lor inmruction, and 
only those dectrodcs or devices art shown that are absolutely 
essential to explain the meaning of the text. 


Inter Lflerm« 




Cur bon Boll 





Ohbnij Copper Ball 



Sismoid 









































SUGGESTIONS 


| It should be unnecessary to remind! the reader that the 
<nmc antiseptic precautions most be taken with all the surface 
electrodes ns with tiny other applications lo the surface of the 
body l'he Morse Surface Electrodes may l>e rendered pran i- 
rjilly sterile by steaming or scrubbing with soap and hot waid. 

2. A bi-furcaled cord can be used for saving time when either 
arms or apparently need the -same application, by placing 
a large electrode on the back and two smaller ones on Lhe wrists 
or ankles. The same principal applies lo Vaginal and Rectal 
treatments. 


rules 


1— Remember, that there are motor points (Nerve F.xitiii 
all over the human body, and that electrical susceptibility is 
greater over that immediate area, (See books on Llectro- 
phystology i, 

2— Remember, that a sensation may be felt anywhere along 
the course of a nerve, no matter where the source of irritation 
exists. This applies to electrodes placed indiscriminately on 
the body. 

3— Remember, that direct, constant and galvanic current 
are synonymous terms that you may not gel confused when 
reading the literature on the subject. 

4 Remember, that the direct current has, unlike any other, 
the power of heating the part through which it passes and its 
action is not confined wholly lo the poles, 

> Re member, with the direct current that there is obtained 
at the positive jade n contractile, pain-relieving, haemostatic, 
anti-conge*limi action, and at the ntptivv, tt congestive, irritate 
ing. hemorrhagic effect in produced, 
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fr Remember. that mild current* invigorate und »ircm K 
current* depress vital liasuc. Therefore, in the application, 
it the seance is too prolonged or Loo strong, harm as w-rlj 
benefit might ensue. 

7 Remember, that during the application of either the 
direct or alternating current, your patients are receiving more 
muscular gymnastics, deeper-sealed elimination, and the gal¬ 
vanic current in a pleasanter form than you ever saw admin¬ 
istered before. 


DONTS 

I—In using the Morse Wave Generator do not expect the 
miJliampere meter needle to move when using the alternating 
current. 1 he volt meter needle may or may not move according 
to the resistance in circuit. Movement is of no consequence 
with the alternating current, 

1 —Do not turn the direct current on or off a patient sudden¬ 
ly. Do not turn the alternating current on suddenly, but there 
are no objections to turning it off suddenly. 


3—Do not allow the Generator to run with the door open 
and a Cam in place, as it is ihc closed door that keeps the Cam 
securer. Should a Cam fall off while the Generator is in motion, 
some part of the apparatus might be broken. 



4 - Do not move electrodes of any kind, or shape, externally 
or internally, w'ith the currcnL in action. This applies more 
especially to the direct current, when a nerve exit might be 
touched, producing painful contractions. Moving electrodes 
about on the surface indicates that one is not sure of their patho¬ 
logy and may actually harm their patient. 

5 Do not fail to have surface electrodes thoroughly satu¬ 
rated to the metal conductor under the rubber back. I liis is 
more essential with the direct than with the alternating current. 
A wet surface dots nol always mean deep saturation. 

6 Do not pul surface electrodes over bony prominences 
r.■'!! it Ciiri Is avoided, but if necessary make it conform to the 
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7 Do not fail to have absolute contact of electrodes wher- 
fvi-i used Not only will this insure better results but add to the 
patient* comfort. Sandbags, cushions at the back. bandages 
or towels pinned tig lily over the electrodes on the extremities 
will tmprove the contact. 

g Do not allow the metal part of an electrode or metal tip 
to touch a patient. Should this happen the A. C. would give an 
unpleasant sensation, and the D- C. a possible burn, which if 
caused by the negative pole would be slow to heal. 

9—Do not attempt to remove n copper or zinc electrode 
after the treatment is finished, until you are sure it is sufficiently 
loosened from its position. 


Many other diseases and conditions might be mentioned 
and detail of treatment described and illustrated but why weary 
the reader if the general principles which govern the use of the 
methods used, have been plainly set forth- The frequency of 
applications, the length of seances, the size and shape of electrodes 
u^ed must depend upon individual cases, requiring at times much 
tact and judgment. Therefore, if the perusal of this book has 
furnished its readers a more comprehensive knowledge for the 
'nalraeni of diseases in which the usual forms of medication are 
frequently unsatisfactory, then the writer's mission is fulfilled. 
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MORSE SURFACE ELECTRODE 


The New Model of the Morse Moist Surface Electrode is 
composed of an asbestos compound for conduction, a moulded 
pure rubber back for protection, and a locking device on a cord 
tip on the electrode, so that accidental detachment is impossible, 
it is considered by experts Lo be the best moist conductor ever 
devised for the purpose. Made in various sizes. 
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MORSE SURFACE ELECTRODE 


The New Model of the Morse Moist Surface Electrode is 
composed of an asbestos compound for conduction, a moulded 
pure rubber back for protection, and a locking device on a cord 
tip on the elcctrode t so that accidental detachment is impossible. 
It is considered by experts to be the besL moist conductor ever 
devised for the purpose. Made in various sizes. 
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15 Park. Ro w. 


April a 


Thomas A. Rdinan, Eaq.^ x> 

Orange, K, J 


Dear Ur* Edison: 


If you have anything additional 
On the X ray quo at ion, won't you put US on the 
list so wo enn got a copy of it and publish in 
the moat widely read Dioptrical paper In the 
world* Modesty will not permit me to tell you 
what thla ^aperV is, but you know, With regard», 


tiersly 


(C) Jeff Behary 2019 


12 






THoa. t. icKinr, Pn 




(C) Jeff Behary 2019 


13 





.i 


/> 




CiETT. 


OPFjgAl A 

^ 1 * 1 /, |Nr. U'H. L'JO 
*WVrtA*Jrf h I3K fc,' I- pjttftrm. 

J, S ■ I ’ f,(r , F’■ i fr ,-i, h I ll|Ki. T l!U 


iJrn-r.^r.v. tbr ] 11 ' iEi ra 1.1 f Em 
r -'iT'.. £ p r I H. |i i, MM 
/.VmiH. Itf ,i1111 m | HfA.ii r 


ri nM'ijMNriUv II! '.V <i w. 111 :i tla■ 1 j , Wi-I ill .m l 


IJM ■ T11KK ff^%nrmp« 

Hr. Wm jAHvm 

Hr « II 1'Hti 

HP . II W WM4HN, l‘Ai/p mrpp, 

Wph vib Htiffl 


< Pfi 



Mv^li tl[f* TfllMl) <r . .. ii Uir 4£jh!Hiii *r UeJUIhu.p; Wol n-l -Mlrrrt. 

'*✓ 0<y/ 

/■ - . P' ^ 

i <t A S-t-< a 

f; 

-iJ 




'J h t' f, o ? / < it. /fi 



/ 

7 

7 ZL -r 




- < 


J 


£ A, 


z^y 




r* 


l_ T/i 



It* 


(C) Jeff Behary 2019 


14 




WAU, 


Nfcw Took. January 2, 1696 


Thairia* *• A. E*1 loon, Esq.,/ 
labor* tdry, 

^r»i*e» p M, J. T 

Dear fliri- 

We have arranged with Dr, Horton to aom to the lab¬ 
oratory Saturday morning for tbe purpaoe or ropes ting the ax. 

# 

porlmonU conducted l*et Tueeday ard to experiment with tho 
additional cmtorial which poo had in couree of preparation. 

We Bhall bo glad if you will oo« that ererything 1» ready for 
the experiment*, to that Dr, Horton will not be Irene 


* MIIOOU 


Niwroaa, January 28, 1696 


T. A. Wdleen, l«q>» 

Orange, H. J. t 

Dear BJr:- 

*• bo* to In rone yaw that the Ccmiea loner of Pat¬ 
ent* haa re*•rood the Beard ot ImuMnere-In-Chief 4n your ap¬ 
plication fer prceeaa of para ting iron and oeppor pyrltea, 
the claLae in the cee* being allowed juet mm they were pre- 
aonted • 

Toura truly, * 
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August 17 ( 1690 


iiayo 


Ifh 1 . Tugs. A> Edison 


Hew Jeraey* 


1 vletted Lym on rrlday 


hiifii fre<(ueiioy eott will be ready About 


snipped to y 


Tain hiji truiiuendy «et aon only ba utad 


the a Bine I write to Inquire Juut wi.q' 


lne you have; wait oyeisi par bag 


primary voltage 


1 would mao Ilka to know ti* 


aondary voltapo of t-J« tram 


for ear* eh toh you tray have fbr operating the above maehina, The 


high fro qua nay eppar^toa la end* £br a voltage of 50 or 100. 

Ktnuly urop » ■ note giving to the above information, and 

db 

I will eeo that the apparetua la toad* to ault your eireuit. It 


may be neaeaa *ry fbr uw to Bend you one of our regular tr*n*form- 
era to veil with the hlgn frequency aet (, 
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I fount tj*at the 12* Irutuotiinae aoil aet la nut 


seta ei'ti Jnau* to run from atorega cat ter lea, giving from Q to 12 


volte, although tijo-y own bo operated on 110 volte continuous 


our rant circuit, throu^.i tne tie a turn cl' a motor generator 


one of the ana liar «eta running yesterday, giving a per not torrent 


of fl* apiirks, a good till ok discharge, tut current being supplied 
by four-oel^jd email a ho o Hilary rettery* 


I havii asked Ur. lleaucv'cr oft to acrid you one of our now 


Thomson Unlveriml tube a. such *a we ua b in oo meet ion witu Hie 


high frequency apparatua, ana which we think gives very fine 


re fruit*. I will be glad to neve your opinion or or It lei am on 


I a end you, under ’mother cover, a brief description of 


tl*»e high frequency Beta, together with Instructions for opera 1 


tlon, which we ere preparing to have printed 


It will jive ua pleasure to aend a man who la thoroughly 


acquainted with the apparatus to y©w laboratory to aaelat In 


aet ting it up. If you ao oaalre 


Your* truly. 


Third vie* Free 
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[ATTACHMENT} 


mromoin «+• ft om-m::*, itiOiSOH hi™ m;- 

fosh h t f’U.RR a, km* x vay kwk 


jrjflT.M. ;>F,vr i moK : _ 

TiM <,,0ni ® n X-rny * mniifomui* a h atom On Plioto, jJ'BSol 


cons Lots of 


1) tj,u Jit'lJovviiiL’ j-ni'td ull com h mot* in or on * mum>rt<ny x 
Hiiflwn lr ftuntn- af plKtc*. 

Um Kiv^u^nny t ranu foniittr , 
frequency trarwfcmttr 
"tmduh nor, 
npork £nji, 

£l aiethar^O i.uvmins la, 

'A 111 sn jQTf' 1,1 

Tr'iy ft'i 1 flex ?.<- n*tinti in* 

2J -in no Ju. tiifilo !•■■,-uj£t cr .* .tluvr. m t lu* 

3) An :tu. fluI’i'int motor tilf.iiair at Hio*K/wintgoon ,.i \ no 


('no mho Mttnan^- m front. 

1 iKlKWn 1 ''IVti Ual tuft f;iuli* 0(1 ill (iut) 

6} * Huni OJiooiiH nt-l uiiMtin, 


£:.tvik<i itp; 

«* * * ■.. - — » ^ 

npan Uu nr m&iwcnny tsox, romovu block A«>Jri Hue ruttmurt 
fltmdonaor ana Jntfi JYe tjutmcy transformer, tnu liu, ym t.iu np- 
I'Hri.tua Oita yrmail Oil n U S cal* c«h or uu«n ig onaloaert ln 
itt ipr-ijnt] to ntiln ont! lnoii of uio liu, ana i .a *miti i^oner 
acnknta in wJi.ifli uto aiamiarce terminal* fit vtill covoeea. sjg 

onroftil not to rjrtt any fur ul«3i mun 8r into tiio oil. Screw ,n>vm 
lh« lid, Tnajrt eptrk and ri i*en wee tormina la in thuir re- 
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[ATTACHMENT] 


-1/.- 

apdatin tk-nHaw, uncial nir hi* ,*i t,t> flj.hrJi irfore iUrrlit^ 

m&1 fjf , KUU t. m Mil- uif hl*m 1 H f.rf'fiiii'ly lu hr la ft t ed. Ancil cup 

ucrewea 1 o from plulu in j.fnvlaod for IJiiu jm; ; »iee nil 
'di-fj *-mtsutini; «u ttm in on nktilflli Sgln, nJ iowin-; l’t* n trtax. tit 
mp. (Vr Jill vnKu and j> tWi]i > iVr 104 volt air cull u. 

Tjjo rayulntor imn Ji uto;**, 4 of w,io.t er* dt.au. Tit* wn-Mm* 
rw KiockecJ ny. oellvoly 1. 2, 3, 4 , 5 ( in .inrUn;; IVem tuo 
l«ft» 4 , fti’k ohtNinchltt m .tPii lluHt t/j Uv wwli.eh on atop 

yri.1 maximum with #■. ffAUi & normal i;.m.i*- mio normnl (ubv, s .top 

frE will Np fownu t* ijtiit. .Vo, b snould only tw used in eeac of low 
Hnv voli.A.pfi or in nun"Odilon witn ? tuf-e "itrsw vacuum m v.-ry 
n.i., I'Jaaif /our fiwtt ojt lVr in .4 :■,! llr^ t.|< jinn tua ci'iiv. .Mufti,/ 
nonr mculntor, arn nimtr 3J1 ov i.ftu tuhcj to ho uxoitipd iinlweo u itl 
itocdcct fov fo rk. 

3k. Ko, fciTV .rivtift ti» Ini orntil nonnooti otit> if ln» part* Stoim 
unrtw, ‘ i * atlti Bkfftnh Wtli; uiiowk Um riiirfinr in utiieh Uin ‘ffiomHcn X- 
i‘a/ t run ui tumor i„ ',o n#t nonraetod, in no nmol ion with tin auxil* 

lary up|Hf Iuk to I mi topp 1/. Vim trnn.i former pco jibf rwy ho uiod 

ai tti'ir on &£ volt a ir 104 volt rlreulla, I.inow incrfcect in 1U11 on 
sonnet) ti an hoard (>k.£l7V-) allow tint h uo O nd nr y rot me clod in cmji i« 

Ulo fi r :>L volra, Ry rim.ni,. tiw utripu and placing tump, cm top 

or oaan our-d* ah mwn In aotteu linui, tin* e| pi.r*twi i 5 «, nnaoi- 
vd fcr 104 w»ltw. /re <|u finciy m: y very from fir to 123 eye la a. 
me rjt, eur. muior i th air hUnt «nn rvnvluU'r ennrri't ra ., B ud 

.. 

i 
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[ATTACHMENT] 


-J- 

uu i'll/ mup'‘>ney lA- V(1I4JU titiin In- cne tW «nf;. t iW y *orti 

(ri* 1,1 nilly L-fm-i'ocl, 

iMX - TT^ i; 

*riw tcniiiriHia niln* tla* oruiffitfir i<> ivm vj\ opinion 

oi' tiiu E.H.f. hi lu* m i:L|>oac!) ana main* ally cr uv.- di^rst* c r 
veouum in hid tuho. If tin* tw *«! In *i>« ast, at «ey, threw 
lnon«i iipRi-t, ti.ny will mcva no a aalvty vi-.lvo > no 

CrpniF'r to vxelTu ihw luhn titan would Jlunit tne 3 liUMetf of 

atr. Tjjj hii.iPdjtr[to manua am eurtnuotca vfj in ten vnohuon t;ni- 
vorual to to hy twi tmfcll * ; pm> vi ra e uhout friiG A.S. (.013), cti-d 
sitoula ho tuk'tn not u- iinvn tlw wiro loitri] :-ny of LJtH -lfiiia 

tc pruvont punnturni triu menu r pp uinn-w urn Wit H k out l/4 tt 
l/s. npttt't from tii'i >uuaitar*b ui rniitw in tm erpdsirtf* t *aj nir •»»))’■« 
i;*Ftw*'pr tiUi turn nd oxollinr at- time , 

M' moihg, mi-pi: f-r tii*i unnuoouaary uoatlit^ of tuh* ia y.void- 
08 . Vim up ark Irt :ij<ark cap ill oajuutea h j retina if protruding 
'■uhh-r h rn-ln. t*iio muximun 8|t>rklng uistanou ia uno *,u?ri»r of 
-x lniih; the ‘■oils an aula ruivoi- •*& permit tad u- nhort alvnyll. 

tai-L tilth o .41*11 uj hrk ana irscroftae uiMi-nod £raduttjjy hut Mop 
tufore al-ork h- nomad unuloidy, Tint tnet;l npitkiflu of Mid apr rk 
f 1 .* 1 !' ni/V'ti 1 lio louoiivit witti titn maid* un-m eurmnl l:i flowing 

ihrouji liptiurttiB, as h y no aolng injurlouo ithocit* nay ho ob- 
taltthd. All nwtal pnriii connect no t.ut-rc-wlt Ji Hr a eeru fully insu¬ 
la tod. 

* . a 
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[ATTACHMENT] 


-4- 

Tiiif ‘rm>nito - Uruvm'BnJ lu'w can iit> iv a tv -in a on tuu m« m 
“» *1“** <5/ iiinnrtInc Blew in ncirk linud *ian?p fum -.n m tuu 
i>[* u y : ■ L i. h e., 1 r.j 1 liin mur! to tun u nijoit. ^'ovidiiCi iritis nivitj 
dlnphra/Tii *iy jrti h►tur hunda (bji h !ti< r n on prtnitu) Thh lutu-r 
|jrnv>fil* any ini ut<iWunon ul 1 in :>n from onijuiutr flapp pro ,-ivob a 
amir'll -roll'Jo Tint it u adurr, 

" |,|lJ K-i'ujra "»**' imi-itjouii at i j*- lnum wod|jw g, (**. 

ano in tti>; ion unoim as'-i mat j i apt oil iw photographic vn-i*y 

-. 411 lfi foi* I'luoro people %#• -i*k, ijte plat lmnn w«ii yi iiptniJct Uteu 
uj.urntat*, m it^otrn on pinto, BJU11. 


(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


28 


._• . j ■ i 
















































































































I \TI \UIMI NT| 






0 f co^Ecrlb^ls 

S»/{ 

THOM30|sl XF^Ay JT^Ajsl5FORMER 


Forpn 3 



(C) Jeff Behary 2019 


29 









A’* 


^ " /"* ( , tj 

^laui^DHuallvi aM MlaliUtn 
* U*p DtpinomL 

HirriMd, B.J. 

t 

/ 


l' 1 ' 'll. A. f' :■ ■ * (V; p ,, 

f>- - i. - *, ** 

’iflar 1 r: ***» 


I.* r.<"f I'l'iLirta Tit’ & *»>, .-tjt nr "k*, V** hfe, TM Mi 

■ ltii» pc j r *tr.* i T "aid* {.Uilaur? if ”mi i <nTOrlt>i tm$ £■* t v o latent 

''lit Hi t ■ l'"t 11 • I’ K.= :*Li? r. ®is!l*-ro£::r. *.*i -if-; a, |>n< i* vjirw', 

A \ t’^OU *>- II lv. -i '* f-' VT l "■ I ■*-■ ., t [ 1 'jIiTi J'(U re\ ;■ ttf *, - -n MiDe' If!*,# 

"itf 1 " r* iyjM-j i.vt v'H' t i lk *i i u;ta ■ *!A ‘■acnir nu *l* 

Vnntt Virj’ 1 r-iJll.■’, 

dfftffvtba. tOc^af)A 

^ * S*Cty, * ( 
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[ENCLOSURE] 


DtotnUn Mlikiun 
BuImb, N, j. 


T T [ h -'j-lO'T ■ C'F Mr J—j 

J i 1 "it ■'ft r *' 1 FF'Af ft'-.P -rr -1 ATVt, r ' i, J'A':r.r ”A?l T t*ri 


iK-151 rtn -rL/n' . S! t ^ TV? «l *n t ,, 

... t , ... , I l ‘ r n eiTEto fl «‘ <‘ i’ 

~ V ■ 1 v * rt ***"* «* **tsenior V bjn sfMjwj, 

^ ^ 1 ^ ty., i> ujj flp'?ji ’ l ri? < fi |k f f ■■ I. i ■ ,| .i .. .. . .. 

Ir.f (*:;■?. .r t L 1 1 it n,'fi ... > t* J T3 * ft ® ■' f '" Of * n iTT'jm 


1' ia i1 


Ur> t '* t># 11 " sU ■»*“!* rv fa* con. 

aO'fisct v-1r." tM* r ni r i-i i ^ *u Jt _w * ltl llGr u In 

■ -nt if tf> i;, 1 : IV; * \ £* pra 5 k pi<!r ti:i 

iS*'ul i tuv.r C " t'ai i‘a t<^ /■! ,• 1 ? 'trne-n^ M'ht. luwpB yfwr«r tin 

’.to nolo* ,%* B„nll l 4%n ^TK^wta' TrT^ ° !t * t0 

li f nur .>(, r-aifeM.i 0P |cwh« it « , \ v,ic,t ' ,f T , *' 3 

.Mr-Jw \™v'Z ts,B » ^ ir t PP ii* « 

t'o inxlli !icip>«jr P f. „ 1:: £ ,r '^ * •* diritr*™ r>f 

£td-‘ tar stjk vr - 

as: 

'i Jc VOJiJIh- 9f) J’ju t ftnl# t.'.t h* vfm ^ ^ (' h „ *!*.„_. 

ahtfutl . Hr - -Hi i i>.i i« ^ i _ t * , ^ vmk • & In ,H in I « 

■«»< imiMSir ?r’I’•* 
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[ENCLOSURE] 


DtotnUn Mlikiun 
BuImb, N, j. 


T T [ h -'j-lO'T ■ C'F Mr J—j 
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1' ia i1 


Ur> t '* t># 11 " sU ■»*“!* rv fa* con. 

aO'fisct v-1r." tM* r ni r i-i i ^ *u Jt _w * ltl llGr u In 

■ -nt if tf> i;, 1 : IV; * \ £* pra 5 k pi<!r ti:i 

iS*'ul i tuv.r C " t'ai i‘a t<^ /■! ,• 1 ? 'trne-n^ M'ht. luwpB yfwr«r tin 

’.to nolo* ,%* B„nll l 4%n ^TK^wta' TrT^ ° !t * t0 

li f nur .>(, r-aifeM.i 0P |cwh« it « , \ v,ic,t ' ,f T , *' 3 

.Mr-Jw \™v'Z ts,B » ^ ir t PP ii* « 
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£td-‘ tar stjk vr - 

as: 

'i Jc VOJiJIh- 9f) J’ju t ftnl# t.'.t h* vfm ^ ^ (' h „ *!*.„_. 

ahtfutl . Hr - -Hi i i>.i i« ^ i _ t * , ^ vmk • & In ,H in I « 

■«»< imiMSir ?r’I’•* 
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tCA* O C WIB 1|H] 
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« * 


^1 lf".THU»r V '’tTAl.fjTT-t A' *i (IP?. f Ail 1 ® 

thwho* trmf'ToauH 

K * T Airn i;;» 


“•ij» « 


'■ t'A f 23SEI£U il 1 

'D;'J ThJ ~n Ini-mV 1 r ‘lJfri 1 < ji vKaitsr ni' Un l. 
r. \*<j n j * Um ^hnAurfr iTuli **ui strut In «p *isl 11 i 

it n ilj on* r ili • ■ hi ii not (fti. i til 31 ft4?<ju'~n ft vro 

< V+ Until ’c -1 Ii 4: % ullrt ti ,,T ialt y r flurrml, in primal*? p IHPlH*'' i* 
a *i ltt.nr "t«jj in latl’iipi -. »:'i t- 

*fJi- * nation *if huth .n- wn ; *i \ iirt ^at*r bnttf 

**n ««J in twitrwatten u*h vh niun'i-n ifii-mturtL.n-tJ it m 
-riin •> 'f.rj rapid in r -n’i*Jt>i Xjji uf liit; aircA** h no * a 

U't: * 1 -< uMitlr. , i ' Lit u n>« lui'flio ' , i«i till* 

VJv. « « 'Wp < n r j f i» 

1} InM**iiun fr ill (iryp'jr *iu* ’ip,-rrf i p'nlnftlit 
E J IIP tufl 

P. ttianhvro a' m in,« ui. ooi - 4ft i* in twins '1 in * 
nahurar., b^w# fill U *Hh in*dl«LlN? vll uni 
«*ta in a jfiT’ioi 

L? Pilti #f frr A1 nil (Ftytsdl 

3) A 'inlSPuft frdT Jim *'*r rJ t h [i^uatuHii a >p*<iifcrt 

;} A ‘> *vlt aiMfcrU me to >' *uh I’haoitnt mla <vnt-jet hr*4 I w* 

"i'‘i th urate bi i Hu 

i.i A ‘.itb -j itftp<] for holtllAP r.ha ftn'lu fuaiiuinr; t ibut 
r) A ntnfla roodiinr tubs 

Of A riutmiasutto* 

7) l Tsri-**. A*Pf tritahot * 1 dblft* *bsh* # 4*1 tali I Oat* TlOSTl 
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• 4 * 

T*hAt6# Ifbjwi Ihfi t v<jg p ui* & n rfi-ufl n'iifti'tU 

Tiii outfit ii Sr#i -Mn fivm primary or *noon Ur/ 

b-ff n'lrtg, fbW *r pruviidl h.* t rur*^***r to a a t nit »**n 
♦■■.iv nl ■*■?*♦ i'o obtain ti f.iii if.* 'P'jri, u bait vy of n anil* 

"ivtnr i° ’*uili *»p j in me' v -a *1 ii b< i >*d» thi* twtar 

\h i flint *at Vlam 1 r*<tJli'iti if *'.41*40 urifn^ a ' f ** 

‘1‘Hl !■;« *,h 1 iibtiV"* 

I4IMM MM* 4 1 1 

iGT^lgJ 

'll'* T«fn a;: w «« how kj onpiisr. t,k* trvi joU n urt* 

frinrs'^'i tftt 11 1 1 rwmva '-h? lJ**lr* fU’lpa hold lh* 

tr Arf | t H i4 <u liti| iiippu^bt n>r nwftti itltuii iue4*rtil| inr*g '-li* 

let*.* 7T uut (»r in wa. U4 jU'.jto on ihs 4df* huid nUa of vii* 

4 Viflli# Th*n withdraw eh* ^owdan * dr»a# "I* m '4 Ml* 

B^»arxt*r* # rt*r< .*1 *1* *4* A **■* ftflpiao+ a ad ft t)i* 
or rvi flat Ion b<f*rda and lockin'* atripi, oil fill in* bow *** & 

Tw- ^ail oil £4 t • un uf wbiah @ae*rt>Wllaa taort ohlpnumt, onUl 
*.\i Vjp of e^t.rai Lnftil mum 1« i«iat floodadt 3arw* lt\i aoT-W 
li* plus*, In *rt th* di-itlioF** afl-innio un i ;'«t *m* “MioIh in t.ta 
j tro>| MK* thr *4r* eunraaUontj an ihiw on Sh* #X®S, 
gitrttw* -waAl-ir thur *1M A*'U (tOd*l with t!» «f 

Vn flrmndttiono tb* Ifilu*w»rlt« and t!:* *lfl||la roajolrw* 

t iM* -mi«h *■* or #5$ it ':• thi i> volt seiwr 1* no*t nl ap t and 
*»nn*ot*l b» a h*i t* ih* wontaot braakan* thi 

rtitc*-will« boat *n« raimifit at rawli»tior»*| th* dpaaft 

v 
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nV# by tumlOJ* tM rh«?«ai haMiu to Lru 

■<i»i tSi* fp«*i: >ttU o - ’*o iJMr dffhl m W J ulraation oi* 

:*T*i*»# *hln It till 

tli ) hronhiri an nvtof ttmuld not bti*'* ia* ntroivtly <iiwn tJn> 
wl»|fu^tt]i' urr 4 I 1 -. I t- ts* itjoo itf Hj lubrlefH*1* t+i** 

h'tii: ;\nt'i -i'UJli b'’ into a tigBition Ui +t*ah Ui*ry I* rv 

e( 1 * 1 'la."* I 1 - l‘ i s*t *ai in tht* 4 irinft t -M tlfrt* 

.am V Fit tiBr oil fiupi ir* fill?* ’ Uh UbriflrtiiWf «U* wn “ 

: jut hr *:«■ is to b* fllUd with pn-. ' ritin 9r pwltwl 

l B , v-ir-r n^f^BbUl to Ur* «f *t< «•*’*• Au j»t 1 fc «' 

*, P n-ui* *¥-nir <*>1 fiml* on Un auppin* 4iM* ’* 1,111 fil!l 
Ih t a **«r row*** irl tftt wo*’ 4ikti-Un« iliU* H'M t'K 

io Iiihfltilcl * tVh oil MtoPO J»** ****** fil * w<>, ' -n T,u ‘ Ll 
Mini, Ai 1 g ^ n„u«rt«i< t-ln* nil* »*«U* 4 biiiih 

i B •» h™r an tli* e *J V 44i** ™*a*rt«* in *««» »« ,p<l 

dUo'B ■JtppUta with th* 1H* Inciuownu* oft* -Uh fc*i 

a») tn i up»n rimvinf or kUhwIbf e*rn Aho4*«i b* %&■*. to 

n-vt tint rh J iinidlutij!* Mwmi* u * **»*& 41 m* arc in Um Uth 
uth-nr, Uwi it to »?, hath *.«i* brm th* *"■« 

mi * Lin** A flat p-rtUn on «n »hnli (Militati* tal«« 

''awii** tfo«» bn 1 t*ri**» *t *iotn# 

^,r «* or th. tat*, O eou# rtii b. «urrut*»• ««• 

lw « i*« of taboo with • nv* woo, »• * *>“ ■* 
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W 'I'H* (lur'iwu.ui * ih^it ^ ?ii«r*n | olio** (ar 

•’ii to r ur-'-ts^e* vllft’jr “nub i t » t -i, or « « rUs, *nilu ih* 
il i’* bsmiii fn * jri'ttr.ntlr ' «iin tno m-fo otiiit 

* , lftc . ih i .[I t^isr^o uNmi jfi l! 1 1 icoi ion tr.l evnnxtt 
f -o Ml* nin~l » fcifiiainr >uvj hi* ffcs'J (*QI l p ) *L>‘a» tu.t« ?ftr» 
l't A ht lJ flirt 1«<1H rw : . Moflli L-- A. jT ' nv t lUfl kt 4:1 pi id >i 
TT; ! J u ** WHl 4,1 111#*'# tt. 1 * ff <. <*f ..t;i n! Vuviiaul* *nd f**rt!WiSlJd h;< 

dialr v* i!>jnv - 


gr.TJgi: nt 

*tot*G iiMI* FM'-ur by niutlMff rtltfrb 1 , «ni (vn'eiH Ift* 

11it'drml *t* tJ» P«* • Aijitt Lhr* ’Uwnir** f*njiniLg to ftp 

■i* ,<iwt 'a; ot< ^ fttiteh 6»S* I# ti?i polar It? of cm 

In »v to tiun i* e^rtui Bn *h.'*n on 4 iorrpi| 'kv Mb* *1 U •<** ’ot 
it**!* ftat fill Pi'** u ntniti* il-iah4r<*a of Hw#nl^«n 

r^it# fiji iipaiv'?, *h>^n in in a I'ini itill'wtmai plutllUtn 

JI ia, i'jnii.it bu th-i Buurvo nf thi Roenlrim rt/*i If llio i Jbo 
jVuM jt'ji*r ntrocvt floor* jo aim# wUh wry Hull a >-iti», It i* 

j t'.rt thn fH'lurity i b'J r*¥itr*«d* to uflotrioin iii*« 

r»L>in' Jl’tflnHftl/t obt«***ii Mio wM thruai-b t flaofoMopa* noiain ■ 

„ -ir.-.i ip rtvnt of It t A ti'ftlc Htslfo *ili t.minr Ul# 

aw it *iVil Ha n'i-n* ird * tk*owa a <* ' «uir« Tit** plan* of U*a 
blud” watt ti;in Ut lit lira Tith thu aourod of rw <* If it 
•blnlt tovkiMa ih't M *iv 1*| iho e ^hdo ton la <*»rr*afc* 
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< " 1 t tin vw Wi W '.h MrinlniTj -Mjtj *h-i (n,»nvn4tls<n mi;4lu 

b\ *vl'**''i* riii^ *i h ia«- i'jtv* it t 1 -- r'r’i^a'i v< i' ',h In .i.ietMlt wi 



t’i h«si li't'ji JYmM ny ixp nl >n“' if i..kfcflTiAA tite 

ti- pi*. If rt I *■! ji - (< -’i.» vr * - i,t .jj* <i n Lr*% nup.cilty 

;*,V *; t * n * >* -t t* . »*“*;» i-f "trvi.1 r ji<,;» '«r Ja i 

,‘''tih ( st *!t' "■' 4 t ! ii.'■ ,’j *r;■ j r wn si Mrs t* ju 

Skill P - .': Pi<-n 1 1 ' .il'iouiirp is lr," ..k^L , > >,:* . la iii is rvn* 

IV; *| V/ 'S;' ■« i*k 'S'.fj t "jf \f i: rui^f '; tiie D <l..mt*: *<h - ff -li'it 

s n’Ji-i ii. j.i«p w tu ii a.iwr* i'-MiH th- ill su4‘rw 

1 Miitusln* Tti* ' jat it. ,i ti "4 i; 1 jf cjt * Tteeif u+iwus sj h' 1 H. ■iiitvr 
i&l 'it.upi, rltiiw'h l^osi out*;.lit;’ will h»> ifl« rebi* v tl n hhjiAjl 
v d' '1 tifi ' nf fctl l <ir rji'itj"*' it. 1 ' n JLLai Kvfi ->n its *sa *ili t'lvftJi ^flldll 
*T T h ’ Vul* 

I** k> itflil ’ii fEMjjafltl:' AnujiTf* ih P'si’r ,m 
'♦ L i v-inll* if th Inla^^u "I 4 ai 1 - v t »o» i itjl* A mull 
nu4. si ttt* *»ii la *■» , * v « ■ixtm bre«k ffh.fi* 

*I**T 

ill Viml, ir* **th t*ah nr ‘ifcor v'uioll 'HU be 

'■ t‘. \ m p f> in pi ■* «r Hi! ui'i on‘j8 !>, luvaanln-' tfti 1 .lerjIT# 

Thi t*' H, |s-Sfll #ili be th j ur.ijr pfc.’l in k.m’ sut-fit I'dc* i» ep^n 
in U '<juf bi*i< *xsn laniiy b- 1 «tpt in pjniiMjfi eenjiiiuimi 

.*•, neinr- r i t. #*.iin** sipt 
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v f'K t Ul- Mui-iB I\jc-^ ’ 4 tl l in FpTVW'aU* 
j] vh - !ii:i‘*tao n >j jount b?in* pr rilloi tj|-j 

i-bj *o b- »hM«irrr v* Vu, hw.j iv1jl>t a* pi.uj*! jn t)iu 
' 4? rt «t’ >h' ♦ ■!* i nt jit- '* h* nh;wi * j b-. imM is 

in olc*i n^niict l&h ih-i i- ; +* •>-, 

■’ -CH, i■ f. Jji a|i # » ttitf i :V 

**’ 1 t tr/’ uporiw, mm t. ■ jh;,t*t It thy 

*>*•*-“ 1:144ft *;• - i"i4 o:* '(if A.ih.1 fl.4' fvt Ll i i7 * 

i vtnlu>- f ’h ■ pi'Mi'io fu; ^ 11 w flvm ih nLitiltini<f f)up t unH 

inun t ! * pldtlftufi \? ,.J ■■:.-.*•■ u.'v jat Aft u* *’’0*141-an* 
^ ^ l'-A'’ a'"wnptluitf f , qkUi <;i>! rui's r^o Indleit i : 

~ tv *v m**'**! lln.n # mil a U;. fiw nlf-m, ruys u.- ^^>*n 

1 * ■!* - ,ls>l t iri ini Vi* 1 ! * t”,*j uf Kj ,i *iLit , e .luii'tni upun mi* ut^ 

,f - *!■>’ * in titled "iiiv V,pfl l - jujI, 1 , .tjvn rjn irttf'TjKi vj of 

t!i' ■ < V 1 f J r«ll th U«lftAi: , i*d vi‘ V;* ubj'Jfll to bo 'tf^a‘jk>*Pi*nf'lit , .i t 
aal apor, ^bif <taul.lt. * *»*■ th*> pi m upr 4. T<nr. n«a 

Mpn-i ftlntftb !*H(f ■'iTh iuahj* tm:i triple ^awi-.<na, ► J di 

JL"\ Mi- tut, «(tmulva fur ihi* imp*, on J -m* bo obuun ii bi' 

<'\ *ylnf to tli'i loadin' i*£lnrA» Rftptri ■«<!■* *1U ranil iurii* 
u*(l T *1*", ’l:'! p**.fp-P ?-fJt !l ilVtlAf 

v “ phiftJ-riiph ft hiinj ni «fcu*a > # Ti'gej in* i fvr dh^tIo, 

4 

TIT «atr*^ .*<■ on* mln-ii* thirttl to bt n>mc*ant* 

't.>*iar.tU urwouuns fcm fumlJifivU fui* Th *? ofiftritlon »Hb 

4‘ fM.un lyb w« thoa« iimeti<»nft ^ b« V Hfiy *irn»r- 
' 1 ■!« r ix^ai 
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i ur, 1 . uf l>. i l *bv fliii. a >,t+ Hi- vu^Kim t.v '■!»', 

**!.;i* 'ha *ntha wiii nu iwruritr ini’in rmjoiji thy ijib* 

TM non JKl *r t* In-uent'i »y; h *■<_. ■** p nut An* jvur th j 
ij(f. li»r o' i r. fu in ■-■ thv ■ *■ uki W i,T' prup -■„* 

6-i*l ft’-1‘fH, u n» t> fliirni 'jpi .ini *.} * 'iiuU -ih t all virtt:i 16 Mil 
s k; i .fr *j putni'j'*, nitin Bur*-' tv >T»pi, Ui , -i^t '{CiiMuliy# 

“*i tU'i’ *f i s ^ nr ^riilnary ,ia i, Siii Pi* t.i :uu,thU T!; j vA i, 

■t i*i w >■*:. In- pi'iiti ■ i*ly ( i ” . »uh * fVj«*fcfcO £1 lUi r'-jio-nai* nijii 

P I.J Vln 1 .ifUtt tnu J? In (it, c t*^J <*L* ( 3 *hy t J>i tin n i m iti m «d 

<"int inf? f-ir lto-tr* In «vndU loti p-'idmru? an; 

w'.ii^m, Li.* !, 'nL Indian > IVvai ti;-* ft r*t bonvr *u‘/I* listen!■ 

t - ‘v. i*ii4iln Hi- 


1 

t 
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tjjir (km/ensttr 


Cvrtrfcrtsi'f' 


Diagram, <$ fcmnections 

'Thomson fnchictorium ilnss IS hrm jE 


l-l 

-5 m. 

i ^ 


n*cH&n mth 'Pnmmy arjSvvvnat#yJ3xtt*rw$ 

'hW 


/ i Jhtehirvit 

l 4 S&iffd* 

■ — - K *., , ■ n Trd— 

-- ' " 

flip 

_T ., 
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Electrical Engineer. 

i Jftift r «v/rt or wiwfTMfi jw xwu izfCTJiwrti 
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[ENCLOSURE] 



the electrical engineer. 


(Vd, XXVt Xo, H ,. 


Electrical Engineer 
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130 EJHfltlT V STREET. NEW YORK. 

Trff rinn . i* jj, MtW*. AdUw timing. 

Tr CwaMHJBit W -mu LUii Jnarii KdlLU*. 

Mil Am. Krijurr. 


a. t, kiw, 'W^T.4Fht llvii.n tUnarn. 


C-»K *,■:■:■ djHiqi. 

F**lw-*ak#ui.« Hrrwiu 


T— Fj.il IT buiUlftff, 
n» rn> nriifct-Atf. 


Tenot «r Suhicrljttloft 

53 * hp M ^ ^-k^. ■ - , . *j M 

Puqi JR WUfY CttfiUp I ft t.IgW.tmiH . * | || 

Grt^t ll'l IH ani hTirak'.r.-i - I Jurl Lhc r.nqjt UflfcM * Isa 

biril* C^ln. * - - . , - " - mi4 

1 *" J “ *“ ** AW tv* n* Vfim, 

YritXXVI- ^bw YORK, JIOV^IIIEF^riM Himjj, 

Mr. TcsLa to Hts Friends. 

Kip# V?rt P Sm. t(L t^. 

^*(id 4& Ej*t HoHItCKl Sl 

Kilucir Cil TIig Eleelrkil f-TlfflOrtr, 4 # E ilu'fly St.. New Vo#t 

Cily. 

Sif—asjr fmt.bi-h.M j n« tn jpvuf ttbiiii -■[ Nov. tj my mm 

fwitributiun to thtf EJHtri^UifEapnni^ IWictyr j-ou | aV L G^ty 

iiwer^kij aiUT JttfcflJ Mlhl allnopU made iltmifc*; * Hinnl.fr t>l 

Jf^lTn in r*»th| die « "-HiMILV HI|I?FV It h*. £oi[ inr fl r«i 
■ llslli m * ri1r 11rAl P«W. and E haVr ca^Hc J Lu i. 4 lPp ,< a r 

amUjnc Other d.pnj^H.I f im 1 uE.. . nl . 1 * ki^-h. and, | 

ilw wmiPil n rJ>pf]s Hut you will liavr imi nf-jmjimijiy foe p n . 
fl.ci^ji n ihfliUf »* I jwurr^r t*v (*!;,. iwtirr «re of 

|l4JKf4 tn 11 If ritlllf*- In «)|j| || | J.NJH'1 VHJD 11 ■ I ■■ i ^LHUI-J |]tii 
iTi iJ,in4rt Olhrr ^JrClHirMl pervoJ.rtli wbi> 1 l»J an cqal| 
riDlti to i3ir Minif j-citi with flic Kcmary ol the ^ «. 

plfllR 

Vimr f.lrtutLiE cHjjunirhl >,.||l,t herf Maseru tn E , r , T | ir 

+* 1 * it TkiPi nay rliNy tti tflLc n*tr r,| It (tn ihf.r* ihnh f-hi- w 

rtlh>T1 >™ y dm Jed Imt itt rjuLliiiet boili *+ CInfu- 

Lun *nit jthiliHHijihrr I hv C l^nrn yr-b mh, 1 duly jnticct 

yjrfi fo-t j-pNir rirm TbU time, ihnq S fC yotu- 
Hun iht prvTidnt ortn, Sor jim hire (ItrAj in nm a »frUow nn 
FUf hongt, 

S'^ 4«ht jrmt mw hftvr in your iK^.mmHL. dom tht lllui. 

I duel ■ n.rn dhom j-ou WhMt. luijliblt ir lupiNJfl hi ptpr 

Plitrm^nr frUrictJiifl n, y bgunty. | lirprej ce Krr h; 

iMifion Ffnm ,■ nbculur til A-mirien quiMcndEtn. H it my ijiftj, 
ip* vjfn pi| ilif .lur Thin mi uixin iherm, in tiu| irnjn you (i*t 
m ynur Ufa! i. ltK ymt (rtndw* tUdar. l^ihir thi l^Ui, 
whM* lit pn±?pnr |n mykIJ, f ini Fiirvpnfiit^ m dthef rJmridnl 

fn ibatotf III Ittcb prooil, whpqii *^nM pot hir in 
IItt poiiclHm |n Irek MlCI« df««betv r E fAiain: llul. 

-nil ih* ihdrc^Jih^ ye* ptiMbh F n.u»4 * . . . anrt hwtllr 

aj^ikipy krr yt>br iniuEii^ niwh #1iich fpfl^flp dn m« i. wi-n 
*i be tbw wl» IksodT m* 

On rbl 1 Kill JHfapp fofjf,, r „j hot I trvnlH 

VLV y^ii le limit rwirwll iu jwnr fumte ir> mirrupim 

Inr Brill til jtnil irt *Hrf Ullrip Ot Ihr fnmij|w<| h, Uw. 

N TE5I.A 


J 

^lot » 


^15 Frlendj t& Mr. Teif*_ 

QNb Ol Ibr foremori plfcirifal iftachhun »r thi- coanii> 1 ) 
pboK naihc m knnwn Jfutmd iJne wdri 4 . lui IrbrJ J 

^■Jii B h to ia y ihat The Elend^I Eniinrtr made Mr Tnl*. V 
tbil till A tin tuition lUit wr ruduntly full AlUW. lot It |p E| ^ 

nLNi P i i'wii wgrlf that makes pt nnmaliri him, but wr do p[ P jpl 

tIHliy lt> tile \Ki [baf Ju^ Hlpk Irn )TJn [i>*r | Lfe vr 4nnit 

wtlirrvcr nrortili <oiilit Jn {,. hnnjc Mr Tril* IdFHP^rJ nnd Pc 
Lute tor Ihhi tbt iwcilth* i hat ft« Ju^ Im miiy m the 

rpJimiTii Of i hi* Pm! oilirr jmtj-itflla. li nt in ra«#*dnci « ni ] IhmuLh 
tr hjl ^ «n^ii #.|l t all llii abtiLlqj wv to cn plant Mi. 

TfMb'- *dra- n»f r^ord h Iwfnr^ rt H ihrb M tllCfr h a hinr 
■t i wn*| in i| (bit -i-kR In il., Mr. Trda. 1 terlmiA irji.ry," 
demand rCn prcidHtlion tijp Mm Tht hlfl.it, wJimmi he he, 1 V]|,J 
UY* WO hML- EtTF Ml wpftl d«d ot Ihnilihi Ir.r.l |o Jo Mr. 

TVila pity H^rl irr ietjury. lit* 

\\ JtKiui llie- l^pt jrat pit twifl Mr. Teijfl. hm il lerni* tn- t|t Kmk- 
br Wrtfl-E 1 he pnuchfe m Ibt itfea i he till |Nri Ftirth, ;in, I he baj 
i■ ■ ■ 1 1jiv Uhiml him 4 Irtiiff leapt nJ UphIiIbI Imt qolSnUM invest- 
linn* Liy niiFj criliehni anj milder lamer, tmi bc'm* able it* 
iFiid Mr. Tril# i hr tntnilal pirppdrt ol earlprr yean ol r-rul 
fl^hrevniHcnt, wc Jiave ■«»[y very hlcly Emlrm«rrd io ejtptesa hih 
dirthlr. irij tn him to ihf fmhpktSnn gf p^vie title itf lb( 

Ininy iIpiinMe dr turret FhlntfP pr^triinl. We believe ibu ter Ilf 
ie™ irkmUJup 

Erie c«mjit. like JiSr. TtAPa h * Iktm anJ ibnlirM «flUavcmtit 
i-l hu newni dfj, as pr«**lc4 Ipy hint in j -lucirit tciirj- m 
the Nen Vurtc +t Son J F- 4,| Suv j S , un^IJihp lrji t rbli to till- 
l wltw Wlttf oE [hr profit iypr.. thia flioincoT WC 

I'tete iirily for ibr hrllijU'Ln^ p aj*j.jfr. 

M W* iJfn-ll Im Able, BTBt|it, r MdpflTH of thb ■ Jtik*. TO 
SKfiQ A PROJECTltEh ■* ittueb greator diatuLO, IT WfLt 
KOT BE LIMITED IN ANV WAV BY WEIGHT * r 
^ EiploBiet cbAr^t. Vrt rnh^M bm ihlr to labibB^t h at 
command. TO ARREST IT IN ITS PLIGHT ANp CALL 
IT BACK, BJid to aeawf It out i^aia and ciptode it it will, and. 
rti-nir than. Chip, IT WILL NEVER MAKE A MISS ' 

Wbrn WT lire ex|kflnt, wide amralce ami bit yut luiarf WH.WL 
IQ fcTLM'ji! In *llet 1 er -nrh *n ntlrraiiit; 41 i 1 | a | above oj 

■ltd which tk«Fihti 44 J N |KPmblhly" t he apmlinn flf K ifjfH 
tm trprihpih l-r.il li-r iiie mtrr cntJrciitf uF ihr with wr fdlti-' 

I>aui 4 hi jiiL acnl wir ure wiIEEdr tii tat c the innwrinenfri. Our 
|«H h 4 Snttratmra ol Tratu '1 rv*t. uik^ible wnrk ii g n mdfri. 
iiild natid^ bill n Jin# tP.e line at inch ihinm a> ihe«. W* 

■' r+ Hlfr r 11 r il «j hrtfity, but #e cannot helj* ii. 

ai tn ihi ipeeific tio 4 iil# ni*«J ,n tM \ rm t, winch 

.Mr Teata -:rrfain 1 y nuuld nox luie writlcd had be tern wrll ad- 
Ii*fi|. Ai 10 Ihe fflliiner in whiejl a; t*hkr Mr prtui Mr. T«lft'i 
liaiwr. ihe two Jrrtrri hfr^nh apenk iat tbrntitlvn 

The African EJ^ir^TtwnjMrtfc Awtpiidft 
Or Charles k. Dirkh*. En-PmifEmt. 
vylS ShtrMrtH Sl« 

T r . , n Ciradi. Se|K. afi. 

F. Cwiimerfurd Mwlut, Eaq h aj g UHeny 5 l. K f » Yrxk 

ixnx JhIo? nSatardar lift from 
/tk th" C Newman, «£ hew Vrirlr. that ihe rditwi 

1,1 Th ' HertrieaJ FncintH had reerirfd no mhIki nl ihr m r- 
mir >.[ aw HirwiBfidn. J bnrSeeviuud Ihpl the let mat J luj 

H T fl ? 4tRf ' in ™ R"4 Tij ii T «4.rrir 

iLtit( ol qi, J hm-e Pitched up an arti^lt drawn fre-m vantiyi 
-hiuicn «inn« full Euiiifqlati. whida fun etc c m fom m tb* 

4wired dlmrnifonL 1 lolly ■pprntac *EI thit yuu bne f dunr f*r 
the 44*<*ej.i[rcnv tn the pipiL or wodd Ei*t E U lev eh|« iroublt E 
! ^ ^ lllf and g| haeul-lwk. j u ^ 

i.niio latltf I am «« fctry Ihu ibe BufT.I* »™4it« had 1 , 
retail, foe .irch » Mtbc ihr eFecgro etl Tfib wkkh riMt 

werr ns kibd u to ietin iu d™ ihrt^ub Of. Newman 
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[ENCLOSURE] 



Numutwr i|. jHijiS.' 


THE ELECTRICAL ENGINEER. 


T* ‘T" 1 * l0f th ; !™ “( O'* «■*««, 

in. ,r " - Mhd f"**- in Kwiij condii^n 

WJill-fIK ymir citcrrm'd partial dnihtirmrif mu] itKi rr i-i^i^ ***+ 
*™- f "«* r™'> CllART.ES k. DfCKffl* N 

rbf Aneficut Ekctetblltqipcnle AuwJilfen. 

i^r. I«i£th Stwmnn, CJi^irniun 
fi| Wert jfitSi Sa. 

r f- vi , . Kcw V “^ Cliji. Oct JP, iftA 

r, Marini jnrJ j WrtjJrr. ^ 

<Jli: ™ tB r tn f ITI ^r JiTr lor nur iratuttfcn, 
l l*f [u*ei c4 uur bwb ar P juj *>, i indiri—if oiu ^ rrrll „ 

wV^V; 1 ,' rt,Jru ' < ' "r r* 1 «<■««. 

cal] lyoiL > srUfi mm fruly, fttifiJiRT V^WAtAN 
Tl.c. f .how rclnltelll urftt , W„. B uwchli0 „ 

rf *"*?* f” " w " ir > *“E Wc HU, . mjMtr „j ,„ tt 

, i( ""*"■'*< '!« will br |.rr<™ir,|, ,i, af I,,-. 

”? ’""T" 1|,P W’- wt "»• O'. N™*Un ,o itthitlql rdh 
"*• who r f n„»j Mb,, ,h, ™w=t rn in** tern. r>cauu 

“T" ,n ih *- ir ™dfidmr .hiBund ter |, Aprftiic 

K-ifnlrlit him h.ilmit ilrk. *„ wm i.mteglnnllj j,[,,| .j,., ,. 

a pljKf m Par iOkl-.. as n itiuck m AB jfro M g - 

fVmtiirt hLmn hIi rp L '( JUlrnHcn t? [lie- datf* ihf DilLupe, 

; nd , t " rwm ™ lr,,r, ‘- »■' 5n" * «V ull.r. tin. * TV 

no? T'rZZ .T 1 "" *T iS ■» wc4 in " lr -*™ 

[ ,h " »«'•" "«r «»“ nitettV hot-mi 

77.^ T' ty Mt Ttti * .“*» “'*< -Monk 

WI .od w(ao „l.aoN K ,. „l Imp thr | nJ „„ rnntttn|i«tr|r.i‘ 
I 11 ' 4 "" * J «'« <« llui ih y„ hr .A Ullt 

™ S“ ^ ,r> J( '" rh . .. — i. 

TJ ’' * iv « Thr El«u n ,„t Knun.rrr 

“ |0 “™ 4 *" k “» *<* -tv, CI , n. ,V at e ,«. 

*.-> hbrt .ml IIP. , *M, Mr^UUp.n a n. unB lhrlll , „ rJ 

™Zf , ; n,Vr, “ J ^ !*«-' r«d ,J. e 

noptllj ,1 ill, ..BtillH ,.J ,l„l .III, ,, „ dmir ts.hj With- 1 

IIUI limy | Hnri wter tllrin. «r tetnild | BH , wit( j „ - ' | 

wr Z,!' 

w ' Ull|r ' ■" It, ter rWttt ii i> wurlh , 

« mil W , mt A „ pl iLrJ , [tdy „ th « 

... '"I Hr i-l- *h,rs „ value rilBlJj ' 

L ' V r : ■"!?"■, 1 T™- '* *• in Ibu -« 7 , „d ! 

te4nrd IV SJn<r tVi , Jmf . hBl - r teRnrd wdM, 

. *»— \ »«l wr km >.1)1.0 ter pa. t > 

Z™* " ", ,1,t 1,14 lwbt.Jl.ng ll„q„ )V||c U ]ii J- 

S; r Ty* \ n f * ,i, ° j " >^i wind, m, ; 

Tl *, U ^ u'dortnn.irlv .]|, JWS ,I WBieii m V prrmvdrj ", 

” l “ V* 'r 1 " d rt"™»r.'*r <liwtelir.il. Iran iV M 

!! O j' , !' | 1,,i ’ l,ToU [tr ’" ()lc ’ 1 “ d ‘tell-.r IV [A W|( »' 

I3T ' 1 11 ,rl ,jw !j,w Vort Her M ■■ ol . 

.,ii,^ ,,tna P ' 4 D “ 1, " ,,lr *l'(*vrd I" tV > Vote >r 
id d So,, ig TI« t hn.l not V, r„mr,j| c!tl i 1H . wiltj , L, 

ol l ZZXL' 1 1 "" r,U " ,,J Ih ™’ * tti oh >^ M tu l' 1 

■ " l, “ l r bu >■. H*.*. , rth Proi II.,,. * 

S3, i'J3* T* Ul T " ! » * jhr .pb. * 

. <“>P»kV. iron. l»tli vV»l. <lh | „„„ M „ . - ' 

mr di..,r„ iron. ,h r .. ,te P ^ A 

( ^T ,n p ""” r - w ‘ ^ - h ”»" — * 

Ca 

fPfTOi TtkmB.]i hlf 

T l ; y "‘ w - Ti,r v&Lfti^TiSf ii' 

ci a %jm - 

I..H, ™r«, ™ P nrfq e n on „| ^ r u „s <, ^ D » w ‘ a. 


0- tn rflill <d1 ll’«t nipiw>l!tev ■ ■ b if I.+ 

T«J i 5 lin-wt Fm lit, I^CHCaBUHj- r,l Mr. 

_ .7’: h 1 I * V, “ rn| ,lf aMUriung ftlr-coidy pmruicd m ihe 

f or wldrh tee ihowctl me. 

in ter l.ite'„p Vl . whtehjwB dinin', ilnrrr „ miK'l. rr.nfu.ton mH 

srati satt sjs. 
Mtasuss.siav'^-* ti iwsfifr 1 

« «|* Etaiflil Etltevrr, Ste'vrt"’" 1 "*'’ J ' 

|. l^tCEtf Etcdvcil iJim piihKrjiijiL’ ni, ■ , }r M j l i ' 1 - . 

rtenryi, .rvntelr , ,-. t | ™ .'X^l/" nl,> - 

* A E. OOLI1KAR 

j “Greaicst Discovery of the A^e." 

’ .^J KSi Phillip™, In IV "Crlwrinn" t ,( So*, la hu u Hi. 

The ErolucJoq of the Surfice Con tart Railway. 

T t,E lu ^f* *rd Irmcodm dttc]Dn«irt E r ih- nne „ 

HSS==?Ms= 3 Pi £5 

■ LJmiitfr JlHt COffi^. im Ni-kv Vuilc rclIvtaD. 1v.i/.h ™ 

ily UN* kA-mmartrul bruaifelthw w( Fhi- Frnrikup Hi f h pIfI i J 

F X f E w hr Firr ' 1 * e<mil| 5'< Ita "IKH? Why ptiim 

■.. A Jxt m r 

^■temsr Ui^ Kn - rS 

me cwilfMrtiFl Nile JiJ■'.■ 11 1 <■ 1 1 .rnlijJ timutidiC 9V ir ^ hies- 

(r “” —* **" a-*- n"' 

Ai to thr Werifi Ol IV J<itu.„„i-f. BP dftl ,yu«. ., l^-.. 

ter. teiL« 7 , teXr JTo^ Mr "|;^ r ” “ “ — 


A New Electric Rail^a; on Mnnhattan liUnd 

ciSJ*« 5S Evirnnno SitrwJr 

him u M.r s™J;5 s7; n:, ysL"'*?** «• 

urrte, '?* lE3^ti 1 iMS^iipaSt jl's 1 

S5S.r 5!?5M!raw< S 
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liOISON-a Wgw WH ITE LIUMT. 

^,1 it, it* fi nn[f „f nl . tn Afljr Pro 

,llltcd ittfl 

Ai Kills,i li'* iVnit Onuigi: litrhDmiarj,- 

.. Iho lai-tiiKin. Klin , tll ^ 

JJWt |Ull>||,- rxiiltitllnJl r*f Ha. m . lv wlllll , 

:llfM MiLi.fi u-lih'li In, Lm* I , k , 

.Hill* iNLftj. ±|m*. u ji 

Jn^ffTiiy imji-li- |]n^i> lniEipri nf tJjrwi 
i]tll UlJfcdirHf 111 NjLir (TiiulV |MjWry, hut 
lid |u i .tim|iU’k, in i in Millie ie miK'ti Kpnt r^r 
WLDllly l 4 ll£hl. wLlli LL tfi-eaL "HJL v L11 [q Lai 
ilH Cii.hI. 

Ww>iJ' 3 m tn t 3 ^ wuj'tj tU'^troyni] ln«iW 

{'ihLiSil in- fsMidril Ih+ HiaiurE rI k- *trtw 

if Ehi- lili^i n-uiiEiili riarri'Enn iisuiL T|u 

Ifclia9 lllls lnvtl NI||||l] l r-LirliE^| r i 
nm ls-i■ i-ii lytrJi h^EelmI Ui liii|hn ! il. , i- | iHiMi{. 
Hr. JrMIdrjdi Ln jiiI im tichi.ll \uw\y imieLL- 
'ci Ihn- Hiihji-c-t OE Jilt, DATri'jkE lliJiE ]m.i> 
'IUKJi? ElLI1 T J'i h JI1 fiIfcjpJ [L’Ulj* litUOH j-1■:| I'jj |f K cp 



!|| kll» Ifchc'JiliJ^KL-^aiE klllfi 

wltlJ IL tllulm-m hi LI. AL [Imu Ilmu |m 
wdiu ritrMkPT In i Eti ■ HMnly c.r imkailpr 

”Ml c ‘i.hi 1 '* Mikijfl, il.l they uviv iUvu 

lliuivu, UuLii LLny1irn|y i.lny, KsjKirt’ 
JWJttJW nwhiJr M'liu iwi uhi* io 
^ 11:1,4 x my i.'frVftH, Jn- ripunrl 
:Iihe f'.^tJLiii L'ry,HiiilH lintel- i|^ E , Cfclv ..f 
to rtllMtJi'U rim aaij* li ml jtIin? tJn-uj UU [ 
« f r"jn- whltff HffKt WHh hi, wemt- 

? 'l raiHril^of LullJlEtull, III- ntnUem-cKL* 

tIjpc tiUHEkn .^rtEr'.l H-jcla Burn 
inEq'Eu Lmi EEiiuie whirlj wmU\ 
M L'tll^lem, jkLitU lm mi y«, their 
ii fur liiflhur tbnu ha dnretl or ruulurud 
to JLU£MX 


D »*- 

I8-76 



rphiladtilp? ■ 


' dgar 



jfABO PLAYER AND X-RAYS. 
Mr, CdjvPn Gtl* 


Pfopflihmji frflrt 
Himblpf for n DflipJco la Raid 
ih* Saeonrf Ciid. 

Tfap ■ff'urlQ^itNi- Uni DoitihtlBJi wIil m 
MfMb hL'hl-kc^-H, rl||> WEilitvtli 444 i i 
L'n! u LTfiLti-bi.' i- I iily*l> !puJ Ijivl |- JlUt# 41 tkif 

n-iiiiikiMk frit" i |ii- mi n|J|pi -ffi v 

I. 

r^. tf < 


f'T [fil. j.||t Jf , ln , g| 
jM-B ( lr J4 f (jir,. i,,,^ 
lVhi.j, tniiidl, 

Ki 11*0 it otiol.nS hK 

■nit] I j^Emloj Bat 

* l,ln B«l 1"Ci«rn 
t^djiml n L hh'fin 

• Jiinii In wbfiE 
tn^d-u ft 4i il '-kni 1 * 

town lu ibn olOjE 

■ FI la II h I-.F ’ 


#uiL. ‘"nwru-'r a nl* 
law ikicfji't wnni 
inikcht }ii»L wimti le, 
L-nrrjp nil nl^lile 
\i$in Fuu.hn \n tii» hm 
i:«^i‘L mjd dll S rnj 1 

JiklUp 111 vdL-li iiyjf t4 
bmvi u lifi'nlrL 1 <ii n 
fc'- iiiii v!-. |, i :|||- i i/rtinr, 
lOm 1 m wMliknL r rtiftr- 
iliuHh to MHkfrfr j nj- 

ivjrj-rii]M'nhliiJit' , tt dRh 
■kp i'i ctip Liinu 
Jill 11 [In ppihnUljr,. fli- 
Hfi'd ilue iLint jiVjiii 
Hid onhf nny to 
[jin np-rap li to -.[0 Hi 

With n fJkih. 1- 

TLio ItoNiiu wwli 
frui^lV^ d-Ji nui irrpri 

Hs(a llVi- li L CtolH rn 
■Sit* rn>in ,r cfnm|ft 
iikuWH Lhr <-millltjr 
ivruIImr r|tjPL h lr i IlH n i; r 
Inniil-I 1,1 r itft. 

Ernttoll^ ?H r^Madd: rd 
rilllift^rlOi-UlB 11 -I J|t- 
(Irli-n iiinniifiLL’Illtoik 
tike Wtit-kr.. Tllny 


ithi i t t w# ' 


edkoh’s yiw mm 


THE LAMP SHOWN fN THE 11 WIJ- 
AnO'S" U8DRAT0RY INORANCJE.. 


HOW THE LAMPS ABE MADE 

- 1 - 

rimneiftt.tn rrrhi'L H nr.BC t.^ivaiMi, 1 
^HiL- VmIjii, ^ Tli mu i V|k ii 

tia-iliiy dXhlbkldLt I'Um ndTY H -ruv Iiliuji In km 

lilrttmEii^ n[ UrJifiiffl. M. J. 

Tin- tYJkHji null Uiri:flL[hl|f i?f llm I'untn WMiinn 
|Ud> rkiiimu wni enn11e wnnvnovnrnHi wkih 

11 c 113 ■ L-1 □ t H h L-111L imjiur, tJMjT'k-r ce brLnG iirJk. EIlp 

rnrat or ELihi MsUt. Mr, JIdliMKn u*s 

L 1rMJr m»\ HkPci mJliirt ficM 1 'fin. M T-f II, iuIIr^ 

tdcJH tkia uh-ke r*gin, turnudon IhA^Lrrtiih 

tUA'Ikir ainw km up iisLien mit b mih kifraMl Ih 

■ lid Cont^n h>L' Lbp n^Fiir 

'fli'i Itchi u _ iLi ii liciL^lirjk ono^ clear nml 
FW^, nrui wlilki? Mr. Kill nee An hi Ie wnm onlj 1 

■ i.ic*t-ft11J •• ud-Liiiilf^ l« tm rrnndl* 

[m kHu Ll.irM frus 1 111 .- 11 h 11 1 nil nmi nffiinO ■.kioi^ 
naiHj wills ktia ikxteiiikcjiikLklfl -powprtor*Ti- 
■Itnad^lil lilknpi iinr ^quLlI etnt ipl^ tUUtb 

cBeo LidtiWUiqh Ni&m ill MLmttlnJiMli? |in-.Vnr, 

Tim imW l*lt||i 1 m fclnuUy a LTflflElr* LiB be Qf 
ilia 0 ,li nl i-hnjin, nlitml Hvm ]aii« mul 

.in. 'i"' In dlnLitoCdr. TlLD UfiaLlllAlJlJ Cf 
lha IlifliL 3^ &iL rljn IjHimIchf ef liiu hillb. U'biti 
u li Lirtaij jitpkiLff abtfiii w cnieiiHtNi nf crr>- 

kl* nf a Mqn- iLilaslan^n In mmtfllk'rf intffi 
i l>n fri I Lb, iLti.il [hp Ini Ear U ulnwl.r niEaLPLl In 
411 HitorlAi- kiL-nl }u*% rkmrt Of UlO fd/tHIIlk 
(HitkiiL nf I lift If Inn, Thfl T^aipII Lu ill nr. ikin 

CT -Ellin iLpmt c.u I ml a rjc;,? ®iff ?Uh1rlEHiJ^| 
firtnilj' nil iH'ac' llir_ Ititol'lur ur UlO tidltrnnO 
Aft rmeil by ti,Li,!iLlnU Iim^L HU they (atm n 
ciHiUtifl iLki ^Bir Tin; tiulhla, pfpinky iNlhtrcm. 

All LJirtl Wl-. LCthsiPl) W.mUl ±wy nf iNbi mini 
i-sTlnt waul I Elile K Win n lamturnJ itilnc-fiil, tflryi 
nhaiRLiliiliL a lad VC?ty frlarjiji. idiul ijpuL II pfti- 

AMfji.L ntmrly tlatoc? skmct fhci fUnmcrEilJ 
pm^t'tigor pjLUU.Li«ti4U*vCrMtoluei, wltleb 
V«* »Lbp> iJmi iLlwonnJo- if Ihd WTta i ll. * 1 
I Id viy* Uju 4 ttr. cjtY euiiAttaiE]H Laii Ua pi jj hi- 

wruntu. 
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Cfi; 
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hjiju 


BIUMflM 

'IWia and Edison Perfect a 
■Revolutionizing Light. 


• ^MTLltTHAN ABC LAMPS; 


IJlujutauiJon In Pun: White 
Unusually Brilliant. 


and | 


UTILIZED WITH THE CAMERA 


PhotOfrcupli Jh TAEiuji Afla-r Twu ijco‘ 

p cmls* r E_v|u,wuru_ 


M&OOVBHIES-ARE SIMULTANEOUS. 


MflwTfl tit, Mny Hit) 

i TdhU Are TTiAkliiK iiKiLi 0f thfl X mylT 
J TmIaTiaji perfratad a vacuum tnhe nyatcm 
'nktErh- llmh t Lii|« without wireh. TJm 
h Tiyn of ll K hl iifo inorq hrilltii-i^l». Elnara Id* 
(flUff. ah! I Whiter 13i Ml I hoar of i Jl.-> urt EirM. 
Aiid lh*jr tfiUk tir pnHllKI'd Wllik |c-pn girt'. 
trlcfcl Miin-rKy, Tllfl |inw'i r of It EK IkHOBF- 
ULr(«d by lulling u inborn lu-i y jjlLEJiuirapb 
wUh JE r an rKponUrf , ? f Livm .^cHl^biLiI ji nitljr- 

liu-lnf JI PL’fh hn|7y U il J th-1- prpiSUOlIail Ijclnfl 

WQiiflntfuily fiTL-iraiLii- Iri rh L Eiklh h 
Tttil Iqy n -1 hi- turn nLninMllH'd 111* U pparuElli 
And rtjJI hikvii |t ready for iiraolfeal lub 
feCOJTL 

I-t l« r c-uikHUNi-miLiLiph of lii ik tdeaa h i'QUi bl- 
|fti a d^livpnd ilgr yeam ilk Q 

in,- Amirrlmti JiLiilElUlii at fclwJirtml 

Th,- KliKlflcfrl HrrEuw, which 

li^Ue* lolJLn-FfuiV, will TOlltlLlJi a ftglmElflp 

account of iijh dEn^VH-rlcH, 

And Ehi PRin^ iiiimjh- of ilii- FtrvEpw will kU j d 
ipMtP Ip Kin Hci'Qiini at l^dlaouTa ui Elina E.I as 
©f th* Crou-kes for thi« an mu durtuMf. 

l^JLpOll Mast iiL h'H-lf>| . c d. n ]u,nan b y mtrun* ©f 

wEpIqIl thg U-iii'hijFf ]i rajivi nk-i- i unu'd Into a 
jfUrw wSl i ir I I|7 li l , Iv.||aDai r j JfihLp Ji pji 

BrdJnary Croflhra tuba. cn-aErd on th« Jmtfr- 
! Jr jiprfact with gryw1.a3tti.-if n npw flsioi erujcBr 
nubitUlH vrislelk ho haa dJiieovii rt.il. Him tl nr 
io lunagai*, or ealcLUTii Tins mya In 
!i*apLn* Ihrotiyh ijlEp f-NUinR cry n tel urt 
rhnnjie-il to HiitL. iJUlu lavsil i* Ln-ELL-rjiirtE r 
mid Jit-arly sJar ttrlicle iff e3ku frlet'-Erlgal phgr j 
ay t-xp-ukirjud Lh i 1‘uLnifoiJiii-rl Inte light. Th* 
Jaihih In 11 fiH’i.l in place of 0\r- CWkrt 
W'Jfch ihv ordinary X my mapnnlkiii 
Ldtnfln luillDvj 1 * tWvr* arc t*gSipIblIL lCa* 

th titv dLiL“PVi£F]r W.H4 In. i-itlJiUnlaSLIi'olly at 
werh jjit-fifCiSftK hln ftUPhraiUP in cnrnjuwr- 
rlit term- 


! 


i -"or L j rat 1 11 on i la#- 
Tit- ihiLt hcfrtE-e- laliK ho will PS ds- 

y«t©p ei thru k hiav i w u**d with kiiaiLooo«+ 
onvy -an ail onllfiury IngfttfdL-iiifPii I Ptrrull 
EdtUOIt nuyn Uf ihlri M'-w LlltH'OVMi'yt 
" What ( hn\" * hrl-s 1 rileil Lb dohiji■ Lp ULtai 
lnjtgjid Qi mHorKlKnK X ms*u nml Ehrowmi 
thorn omnto I I||VU lurnml I limit Into 

a Einre HfiiHit lEifhi nC lilrfU r+fmriffLhlEHy. It 
■BiiiriD eln If prAtiljuwky citl Hil- W* 

ttsy Is IrAlitttermyd tom* LK|ihl- Tu lli-u oy« 

Lliii- LL^rtn Ir ^tiirtt wtil 1 r, mii-niltklna hriithL , 

WLinURhl. Tl hwH nor^ of tin- isaMfill^ht 
^Ifflol, Tllp ujilt IrmnliLn: fllLOWJs hoWflVWf. 
ijiai thd©4 iv idviily of ml |ia U. *n4 

Lhuj ijfure 4 nornmL klElH- 

11 1 mkfi hinkr IIH'if m-w lamp# of any vHa t 
find lii # riHrlimuy gf Lho X rfty an rmralui 

unrivL wLIkl ItiL-Kn ran hL 1 Itltl l|a liEf^h. E gw FT 

rdPL a nUmligrof Etig«a rmw lampip In miElilpIp 

ttfi;. I nra J|£hW At Wbrk ofl OlidllViJIiri; L^HtB 
qI Iha Hu I bP anti am WDiJrlnpf te t?E the &yt- 
Ifrft hKlt» dlUfipl* □dfltmgn.-lijkfflrm." 

PriLHie <«ir ill* Inipnllobi. 
KkgcIrJ-Cnk and flomsiiinc ppgjdv tit* WAltth- 

JnV r vHit«rEV ikn* omgpnLP of tTat? work gf 
Ivu hfcii Jravt-m^rs on lLiIp LttiyorEocit sdL- 
JrcL 

Tha KJ wtrtcal RflVlaftr vLEt uy riltgrtaky; 

. " r -"rt'.igUiiROf htiAhat* w oifirfliu duj po b 
f Lv* <oekv I u ET^rl'' tMXf^i-Vw~i#llwluallfln. J?J 
Jp.&re perfi-pt mumLnam In maf M Siayrt. 

■It urm Ntetu Telia haw fcraBis (rufifrrll 
fTdin A iurwhi A truck nt tBe rtii for _ 
WHkn irittt. dLlrJBM U-Islmla IIeiih- l|ir wp nl 
*tQ -Li 1 hi Ikla litljoiaEury n fe w liChurt oril 
Eb now Intprwlair in htalth. Hr 
i*#h at I ill tiQiial on Monday mill aalciil,. ill 
grlfflnnlor pf .vAauum-tuto Hi;ki E 111 n. l| 
.-■lia had aiiyEhlriH to lay ilLsjuIL Mr HkLkrion'i 
F . i(fW v-aetiufn-tutHa ILR-hflfijr, 4ml ropHeil dIlix- 
attFL’latlcaUy ihfll Up iLartllia titmoBt mtU 
In kha if-diiiuw of Mr. Kd1iwn h and btftgElly 
ecEifnitulatod him on hJ« nucnaaB u* ati 
nounflflil/ r 
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NEW YORK GOSSIP* 

Edison Challenges Tesla to Show 
■ His New Light. > 

:*w YoiK. wait 

jytd. la; flipEdVarlrp *i*fl 

-m. .JLj l. ha |-..jnkn 1 


r A lafliy Jil*i3V El, Uliah SAvAft' 

I tfu. ■' MmuU' 


HIT VHLWUT. 


ak^ii a nil HkiiiiEfiHlDnif pofirr. 

, l;5 Pi fa* ilhira Uhl' ttllgjuHNif ihn 

ibciw ifrISit-ia ttivwiti n viaw of R<Lk 
*OEP'n -new UHw. ALU^Edlk'lrt tl 3 ® Lila<;k >f 
my booth +ak.R PfnnUrr rootn f*r t^.'kia Of 
lb nicn LvJifj apcralis lIn- lappnnLlua y fe- 
JiailiflS thr X 

Tllrt ICiV^nliar 3mw mi yr.l nvmM\\f& 

nljfriatimgElt <rf his nekY Itplil (Plb 1 

lltlthpkLptL A COLI|JrU Of IllDDLSlB n|jO ILO SlLLifi 

tkp.L hn hikd, a tlLucoVfry' In ynsuurm 

eulw khriuiiiir in n paper wrttiisn ter Hit 

WliH’ii wrun- In rFftnr4 Ev Etio Fra&t Eh;III 
>:Inliair-i lo hnVfl Ihsois itiaJo hy Tsuln, Mr. 
Edliion iFLrd;— 

"Tin- claim Ikitl TtutLii linn tniTnliHl a 
lamtL that ItEvt-a ill pr-r 1 -grhl jinwer nifty tho 
QOJTect. I hiLWi ni'K-nr wm H Jind ochib^ 
ijur?il-|y ftiFLkkOt ruy" Llml In? linn nr huiK nnt, 

Foe- HbPmpElTn^i " 1 — .. - 

with VurUUm 
itLcsa fnktn 
whJlP ’■.■■:■ _ 

Aiii.ii.- | will„ Tio-wjivi'^ aiir.w iE t qpj after- 
il b.LB In: i -11 fi^\\ will ti*l| wriat It In. 

Ofht IdLErU 1 wkl Unlit ft. rsKiir In -'vary opr^ 
er, AlSsI you cana L. ■ |q. ■ Ji plnstLiiffuiala by t-E, 

. Ut Eflftt rrn iilifi n«Ehl]a 4 E, 4 <h u iTViE*Otttl^lEo- 
Ua^amh^L-’Piit |urh|' rnlHHMj pt Lil^ial ^-caikdlti 
lujwisr tvIIE tu hi 1 [ihP|oiiTru.fttaiu Tile vkzi- 
*gope ptctUfftW isiY* nrlnt^d Uy Ipsiiantingmit 
latojHi. 

JNf TmIb lieu* b E!|jht vfhy ilfrpw In: ml 
■how H, Mflor* Ja wh^wlnir hie ISfftH ittirl J 
w33 whaw mJno. ,I*t TcriEn. L ipme. atanrt ftb- 
flliow,. Wlkiis cttmiLa Ui lIlu kucU ip t" 
ffliin whci prcidmrn* not rh-j bJOjq who liilir 
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l ift jul** *. . 


BEAUTIFUL, CLEAR, WHITE. I 

TJiciiuis A, Killnoii Exhibits 

if in iseir xtirsi’ Ltttuit. 


Pn>*lup^t 

Mil AJimJi JU(rhtti*E- I 

ElUAIulflLKitl; KAQUr 4 n finoffflpui 

EEon4iUlI4r of AiniitflMl fdl-fitt—■ 

]loir Ihp I, I pril l In Piflinruil- 

[law'll I bljpUoU 1 ft . Lltiil mu llrilMiil.l 

KBHi'-VpiLE, M*? Wi WW. T tinman A. 
WJltflTi tn i ii ftonimnd 14 iLfi iliii- vvSl fit 
ttiyataiy iimt Hart- uiimLirnkti Juta ri| ' w 
iitimr. ilbu thLi nfHrnvacin im i-shiLiii 1 '! 11 

llii h,Tfl [mil Lhn IlLIPIf! Lei r*n'JICU«-H i|UUn 

a lviilli 1 ■ bHE whb nut rrmV lu nlkoW It 
until IIr Jlftd EfM' nriN'BMriKl, 

lit l^E EhII wry today Irnu Hi* rtwim 

Whftfn [Jin X TAy tiriVHi bftim 

■eondliCL'iii Hufr frLi* n lrimntfirJiia.tla.jL 
Thfl WlfNn AtHl tin- » J i|Li|K nF I tar TWUii 
T^ii ro flavored with ]]#1al-rti1oml M'EtfiF. 
Ill lirOlT IE* Ill'Ll^ «t!t l3tr iJTi!a , I uf tlkfi 
light 

Ur flioflud I ha ilfraJV ■! n-*! Micro whi 
Itffypllfin ilui-ltIidtin Hit tidlRflli PhcUt*d 
hue, -’fin." HLp Q^iNimii in lha ripyi 
room LurttNl an ihn iiurrtnl, and ihf 
naw Sunn 1 ■linim auL. mHHirnth'd In llift 
cr>mrA □ f Eh * 1 rourn. Tile ItalU wo* a 
ubip b ^Li'rtr mid whlE-r P Itnd 
while Mr. ]■: IIhu n paIeI I tint 11 U'rkfl 

la f*iii<-riaNllSf‘|PftWrr. yel iLJ i l|-LLfc 
HeM wjin mrnril *m mid nff. aim alter- 
31 freed, with Mm tu-cnEuiie-Tiotfer IncAft- 
dt-Hcm.E iHMiPr IJLLta flLfforeiiCH ^uld 
| tHf ^i'ip liflwcm lln’in LH llllimlnattw 
(HWira. 

1 TIlB siulv hun Li hliaiply rk IJeO^E™ 

Of L3 k^ liJHnl Hhrkpr, IkhEUll El Vie Irulllti lon.^ 
nnd twu Iflrhdn Ik diameter, Tba jnp^is- 
llarlly uf ih? Light Kp Id Cite Uuertar of 
ttici briU?. VVIipil II La bMl eC made about 
,i Lttmblotul af rtfttela of a iwr adb- 
Xlujct h tnt^oiluc-r it lute mu tiHHh umJ 
Mip |#Mfr la BlOvrly rataliM In an t■ lI t i t bo 
lirat, Jilal rJiart d! ih* mplllMff uf 

thu siiunif Thd rrittlt ln ihfii Urn flry*- 
iaIp «or thin JieW *ul*nLsirvco lirr ill^Ttb- 

uLed iV^-nly All Hv«r Ehm JntrrWt af Eh It 

bMiti end (ire tna''-L hr e^b Il^ai «oIU 
firi-ii jl cOBUlngt till Dvrr Hi# IniSflr, 
fullirrln j. 

UTi KdLhgn would Hat irlL wh^i ihli 
now piibullinen ivn*. AH tHaL OH?Id 

rt - L y UfcciL L! hVd.-l IL EMUHml flllP^riil, 
vdry ibiindart mid ^n-y nd EJim 

11 nwrly EhfP* iLm^a ihn ililor- 

flooeni ^roptt'tlr* tunuMtle of thi - 1 

diuiiL _ 4 


lAVSr^idSF” 4 lu ™ r 

TMl Pp fllfiiLd#, 11 h# mllHtr n Hll 
i '"t yau hav^ in ile la li teifrrunv ib^ 
hub #f thp i ii 1 11 1 um1 you an n in F| =' r 
aiUdOCU uf IlfflM, I'Slii Enn In, IhrU i bam 
ioecciBdM In IrruirlponlriH ipl»- X n-M In 
LClt ItuLD. a Ml I ^Japrr noJin 1 (VftPI rnctUpM-, | 
QHVfl le-HlrU ^ufy a# n- fully Tnt ihclr [iTff- 
■n» *U1rJ-±i“ l^E Him LlillfH, Allif 1 Itrfv A \'fi 
„ nil Jit fhfrr." 

I JWr. Kdtnnr tipi'll nlM EbiiL tint <HlLy 
hln* furlhfj- ru t\u w^l?i % Lt ^upk mn in* 
>r401iin iif k-QiiinEfr^ini vnJmm, and la 
WWWr af Ihc dlllk'ulLLm In pni 

LuprihS EhoJlsIlL I In unlrh "'t hPn IlaJl in ! 

L *Enrf3iriE ruva'lwibEi \ n tha ivamtgrfkLl 

aonanij.-nr iriirr^'. Uftnii I flfnt rra<bM 
v,j "* |U3l 1 bro-uiulii am my niynnuir 

ah] my voUeiKirr to trni tjui, i|i«. uk'CErh 
■1 eherjty rimulm], mtil I kam numti- 
vrPiiui t h* nHtuULiIgn vt nn II n- 
Nnfa, AC UIP 1’ltdTJaLiflLi^i JULVlil*. J WAR 
i iiirg (hfH Clirrti wiin votwt iiil^r B Jin rtbouL 
i JJU liiuicv, niiil 1 Eia( Lhu raii™ wfru I 
utttmfr f K4l nmullidr mu, mart ur 133 nh- - 
Jlhfr, yi-[ tbn rriHPltn ojfcr^ci. Anri I 
tt-o PfHfl! Ilpi Fi|i r EJrm-iri 4\'c \duipafMvi <>[ 
lliwtrtoSCy :3i In nrrw luai[h Wnm 

I Uni ml ElkCLE IJ'.& IfiElUl V.h or I- 

iSmrlfl!!!? 1W ? r "* M JiV IEI 4Ul rtWT *y 

tunptlah of ouiy sy fr<i uct uiiirn l-it can* 
jht?-rinwfr, whrtc Ie In lvidr known iLhle Hi? 

UtendMriuHilt ta rnia up now ilm I rnyuPrra 

#Jwwl l^fool tKliiMn v^fEy ivr cnipiSE,-- 

E2L W ff' - 1 U1 n hl5 f >'- i’ll MbJf d3.- 

wa-feiol Mucidu am ihr^ harni?-fiOw*r B und 
9‘ TV ' 11 flrilS h&mu-powur 
to B-fti flj Llirw Jiiinpp," 

dSfiJr-f™ Lrl ^ lhtl ” |M mullJ P ifl ww 

linTH »fv?d?"' n *° ' ln! P “ rt ,>f r4,,t f ,rpl '‘ 

■BwtcfUd In RoiUrsti tlig X 

voiiUnA of else ntiErnkharfr ^oii?" 

r t Jtai not ihTMi Ltoi^. y 0 i t 

[ana am> pmMaliMT. Urart J hiva 
knAugia uiirrfnt un Iflirnslly of 
VUI1H, wuh ala 4Jtitii4ajru 
■.. — pnwUJaLtv nominal, Sa /b^ p "o 

- jsm 


r*j'» dlrecil f/nm 


»35 


Fkpar 


I T| ^T - !- ^ M 


* Vr - 


Stito 


J 



^0 


^kLl BbJl'N—r. j> 

Mr. with the X- 

ray HAVfl epuvoiflsjgcs a n *w Slffht that 
ItEdr fair ia b« 5 ^*, oeoHflmiy in ihn 
iFidtiBtrla] woria, 

The m'w |Atop \ m niiupiy a Crwrtto'fl 
tube 4 ( 1^4 U4Uft | *h*lii jiva 

^-■■hrn fenfe-and l^chta In .-■ - 

- -W-F?*xsaeitf+t in 

tonnr Of fhu T3X1I63-, Whiffi it. la __ 
muda a thUisMflfni of ^tryilaLa nf a rvnr 

kH^nriAe It irLinduAeA Into O^feulfa 

ftnd. ibo lAit^r t# ilowiy ro$*.Ud in *n 
In tonne hflat juaE ftharl H lb* mflJUti* 
palm sf Uic iiui f Tho ™ult ta ibai 
ttta cryfltklo of this ostv aub#tmice 4r* 
ctlitrlbutad evenly all ovir thn LttiisrLdr 
^ (he hqib and are fusFHl Sy the foJih 
bebt t«t they form a couiLntt aU aver 
thu ln.ald.fl, flrmly ariJittreul. 

Hahi expanniriktsd frith taatHsut 
taur candle jHswcr. hni la eqiml In bril¬ 
liancy to the ordinary le-cmflta iiuhL 
But more wonderful ncill, the now Elfbt 
sh*wa ah a rtertfy 0011511 mp tl on of only si k 
fOSC bound# nor canflLo juswtr, while 1 
Oil InaAjidAfld^nt tamp nflw Ln lih> tn- 
duirrp about ISS-foai fwundji oaier^y par 
CftfiUle power. In plainer Imiaufll* Mr. 
EdJion find 11 Ehnt duo hdfiJO p 4 frfif Ia 
etitiiiL la BiC ef i\ir*t lanijMi. 

Tlkta ifl an luttrmJruf BtJttoment truty 
onfl if iha- lamp in all thal is ctairtiAd 
for it, It win bo 4no of the moat Smiwr- 
lant djicnvcriu of ttjn groat w|?arfL 
Wn havo ofttn tittered wiky* wlUa the 
dhciipneafl of uiooti jvEty, the electric 
hitfJlt thOLUd coflt an muish an pai, *nd 
AciHttmcusly hoped and Peltev- 
Bd that a much Chcaprr Uflit from iHap* 
tTlolty wa^ld be produced. H Tnuld 
4ppflar Hint nur bapn hoa been r«al 




wcuid 

niicj^r 
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-K RN> £»r utrwiiI iitIctcifu 

ll * ThN * 1 h' il|*ftnr*i IntfffJI .IT l|n* 


~y O & VI,LETS fTJTft 

Hunts 

Kr, (finirf, 

&ILJn4tiflliLV tJjdj | k,y 
KLLffBflng fjMJhb ^ LttitEtWon, 


'*»«« Ult thd 


fn-ijJr?C u«=t„ rtf ( 

0 * ftaiiim*#. 


JiflkWl Lllfe KH tllsjKj afa0T ' , 
Ifryt IWH-hlr IuIiliUh Wivu il|Jq-^ 
yl n«fntlr» tlsn luTifff rilj, 

i£j a L I 1 ^, ^ * WwJ colinirt 

*f“ L fetflt, lint SfctrJj gtinu-fo^ 
^^iiiiatU'ebH.itor, a]u | h u 
^ J>S« tmj c?m Htidtr OClfl g| Jk 

SjV 10 <*1 MBthna: |U n 

jjjjj beta* m* a ^ t 

W " * Wn t#| 

ItUHa bf 4w*Bi of Un jMtt/fi fl J 
P cv '“ hlr.Ur k» tlw iS^ua ,. 

i^o iiMw^eu n, innukJ-.r, T* 
PHalhiHi [n * f*dlcTObh «f U 
jy iftuJn* tt p#TU«il*rtrd!IB4 
'fr»l JVfrion i,lth IM x i*r k 1 
uJr*sian , )*)r 1 hi (W(nF1#ii 

T p t i :*** n a( f , j 

W^liojrwits. 

>*■ fudniA * 

f . ATaJrvjibop m lercafljit. ■fli 

* «JH)ll.'i n ||IH,= ,Y t -„ JI|K , lf] £ 

«w»l 


[nt Tr^.ranui'M T* m* HHiUlj 

phv ill Vuv i sy, \IK-Lail 
[t^pmntiu-vr 1 Tin f^inlion 
M> -n il^vkn nV whkh H in 
Phi I a? JjlJhU'iJ Ep4lf0|r, w 
flfQI) %\' i:r2l1 O'lf n fflrr h 
mini full i «t th*atlsiir m irifl. 
I'UH- ItiJJUire uf I hi- II i" ft ilnvln 
m< Wol o:tl ¥ wiS3 il t -miih n-hifsr 


rJubjixjt ( w the Pii 

Ih ®br« v^™, 

S&H4PI rtJ-Ui 

ItOIlK. Kg*, b _ Aii 

t)r Eti_B niijTtlq^j,' j 
Ihw jUht Lriktfu ^4-, 

Pj ,w fljf th<flh™r, (IS 

l i rfl| tw*s *tf ti 

1w|h 

WsSSM’» 
Kjffl.rfK'i.SS 

trwwjMirftffi Vh i. irh ' 

K «*<«* *'jm *K 

orj to* < 


iW rcT iijk ^KnJinjroia of ittfr I 
Urif Car 1 h n njiiaEi’ln#. 

f 6m' ib t 1 Ti !■• iNHLclifimr mi abicjii Ie ii 
if 11 .” ns 1 3 iiLHhniir, wUh nn Lr'dkifi-F: 
»>■ 41 nil |u fnnrli- ptf tb^ til 

£ JJrtuw it Ip fihtceis frn ! Jftei'ur 

HWlHiflJ. mill mit llfil £>|| 41 llUh 

Hhak aLiirr HiiJlftirin. mnierid 

for th^i h thij 

p« i tiTJiLi-pj- is ihtt iTiofi l Lnipcrra; 
to' Invention. It ccmnSiitfl ftC lwe| 
d firrpjut nitfl nt r£ff-hl ^ mrloN r.i 
ffiir-nru 3 iLr-r n i -PtrlpR. Thv 
Hjcli ?brt HtTlftr nn tJ|* | 

) I.wei gr^mUln a^nil pr(iinic- ;l ftkild 
fcj. Till* vIlrtftN-iti In CV'BJi irti LI Ltq 
jp.il rpil 111- mild IIP <?f 111«i mQlti 
|n, "3 In - *i3 tlil^ mkthH ro<1 

KrlnOf L'liJ'riqik, L ri iuni vjLry'lto 
Ltantt »ifl aimilif^ * iJsnjjg^ 
fljHlilwIUpi ItifCnJJfh H -■■ EtiltEHJii'j 

|W riM dlvlhji'dnJ thin rtyptLtmc 
p puystd itiruiich lh- ptlmil'y cl 
(cm ^U, ^Inlfl LNr» pillar rj-i^i ji 

t?i^i in ir,Ni H^.’unUnrjr, ti Lvlhif laid 
f nr wrrutjB anain ulrflfl ft 
In* dna. J lif ^itond LuUu^Eloti en| 
■ Lhisni in ip n tliamM l nj? c u rrr-iti 


In flic lh:vv iu«tl to* 

^cktiitiy 1 un'i'sulii 1 . THf>P 

ii i-i 11jiii>h ii. 

_ _ __ : .■• . • 

IN TliirfjRY. 

,: 4 t; ' 
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H* wiMlra arekctiklrji', r »* 

J+quUi* mb prompt itiriboltd t» him tfaei 
*t*Wl b« will bttii|&j«d to 

■■fc* UtUlud itt, fniTldtd tbt a, 
ll Imnrt, flo Irt □*□£* g* HtfQU ■ 
^•rapCviQalbuil noth iqbUI 

fata r.j*bBfiiD Tu mnirt nod pru*!^ bM 
b*oU t0 mu tlD WM WlTM [u (Itl H D Held Ltun 
attbmiab fill ftjH-iiidi won otonna, tbi fin*, 

m nil: *jadi w 9 ru dlailo^lp ?Jsi &u>, 7hto 
/in! Jed to ibn n-tftri;Hnp t h 00iy tht! nmuu^- 
Hb* frsit poulbltltlM or tba ikmutfltE tuy 
Vkl ttut at gntlilloR (b« blind to ion. ton* 
frttfcM Uparlmoijln TTflf* midg, bf TfiilflS 
thtbtlndMiiia oaa tlji al H A bl 4 bin ant 
dhtiGgnWi E&Idri. XSo ejuptiiijawjiji ititji 
bat bfl«n odTanEoa nau m obtilft doHetto 
niBload WILL not iw Jot icfflu Umo H tint 
lt “ ,il4llJ[J I PtipatOliBi, wbo hard tHa hUwz* 
»Lnwcfl by tba Mo w Xtfrt popm, If* toftltned, 
toDft dkoldodlf ioQinilatDgg, IJUfdMtiii 
Iklt MUg tt in p»nlbi( tSbt la&wptfiaiAJ 
ray baobraiood, profidaqu* optlo 
»mlfi m HltM, Lbs dttlTDglLoA u( tfi* roil. 

lonoTMttie mirraru thick 
Lb»rDi«ofiDinuQdibg QbjHtivt t»hu 
«* 3 lr*nas of, n;nl Ititu loot prt^qdH, n . 
••tt la ptobopi oxotrptf on m au-u^ up miif 
to Lba bllodt lor the prtoont, af tfnrii, tbi 
fcfltlOr DE LbO iiguiDinr, l[ roatl wish fitita p i 
\D p»Tl ttui Ibop *rs ffllmliu, tBd tb.It 
•Jbtftrlcttl IU imat mo# c,oti| avu] trJi it m 
HPIMraotlp l R ,p H .lb|.: bqt M Jj SDt flf M 
aobUdon uiii wbit ip outiaid fit fell 
mam diieowr auto 



d 

] % 1 io 


L!Af;aa.|W.,, 


N JM f . I 
Ifll == K r | ■ 



EIGHT BLIND PUPILS 

Tii«l«A With tTni X Kny« In L^Qlbwii - 


mi 


IHvn 
ttrmrm- t\ 

CfUFUBi n, OHIO, 

m- 

'JlMll Will 

«ftn. ll 


HI* 


Mijjtir, 

mtifA 

iwA tor rtl 

Hill nflorooftn >13 4 

m thn i.nlad Asylum 

Aft-T 'CWrttw 

UKOiWii io 'liu dclviitim: 
t vt (ku rawer. il to* 
nun to hHJitiii. ilto blJail In Mfrlnjf Pin It win- 
NklrtB iu ItiO i '' iju f’h t 0 t n ri li i'll lii' 7 uT • i' 
pliy ulnSOns fit ColUmbUJi, TIld dObiOfl n.m. 
*IrM of the pupil* wbopo Iilbid-nm. lull- 
tflbdUiil'* E* i’l#bl 4ltTrW*fd llMJlr* I lid 
r.ivlt * Eliantdpb Um I lb nil 
• I>r. Kuril' Wflp nu'.'i'i lo-nUtlil by iui Kn- 

WllUtm npii^iliOllva mu] ithhf (il *iVr 

ll: vt Ills nnm, II,I naJiJ hfl W >4 «r 


Hit nwi- HJ, mil IIV .amu I Ilf MIH Ml-. 

<^U.-Xt buiki itii' trat under tliit m-J*! f*vor- 
Abi* MflidJrloh#, bin! lie wo new nc- ,., c 1 *! 
to premnincn tlto tmnrrUnh that 'Jw blind 
<»ulil U* btinollEofl by lb* r«yn n-i* b tiw;d af 

tEfn> fieri Wftlnr uMl HL dinnjc puio itmL.tlliplA 
Til* eillldprn, he nLiSJ, iIhj'iiIlL tnj QW*. he 
bv/irrildJ tiy lbfl rnjfl tb«o tn* ^ i 0wW Vjj 
Ml y «til:r nowtt;.; . ■ Wmb| 

.‘It It ffiu4, IwwBVtr. thw ht hmi '.IjJ 
Ifft and lo mittttwd hlmriir (DM thn i-itum 
liUM aH^^ IIBnn 
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i> 

p* r<* 


Tt Pross, 





irfic nutu l»y moiici! LlliL-nattilfii penniJt 
Ehn uhi H>f iho rtifti |ti ^(wrlmcnEitl iu 
«■ In imfcdtkji? work. 

Th# wp£il|t In fsnuod that 4t1*flpt 
C^LIqrw im hrifiatEnfl of chb ny* hy 
L^ln*l ^rj(s«rtEiHi-nterrt mv d chat Loo it 
c*n run cut M(*K:iirt*d In popular Ml 

tUmn, 

HttWflrt Dt unpIfi&iUiiLl c-spartaneM I 
&*** otusttJfliJnr tu ±irtiijr thn liboTab 
Th* X r*yt aro iKilcr* ntirtlfrfl 
URri. but IlLlJ* ,lr,EL,LL^ LufotmuMOfl 
llvfed tfhe jjiiMJo LIntil ISlltra Thrum mo 

ef a pitrlJrul-wFr [liltifni rjcjmrisMi-n. iVi 
Jfllesti+cjkJ ruivluw on Novoratwr ft. . 

mxwmi for a ii a un irourtJ 

Air. TliHhJian hurt Itwd about Lb* poi 

M erf I ho rnya on thfl MMiinfl 

imiiLiiqL toft? rind Ihfi affect of e* 

inj; oim rrfihH jlttlb flDirws for half an I 
14 ibo radl&tlnn fmm p- Crooko# 

ii lAmaklac hln nEAtu iii.n in hit ■□a-al 

■Ml h» -1 |<L n.rit hit W^oEd bAthd.- 

'^n+l* li lilrt Bitirtunw: About ft week i 


twfiliici, widened* Btlir, ounclilVM uisii 
till til*' tuLAt ptejwitre on iJur 
OHMA lUlTflrlnr. 

■^toANI^de of ULfr flPiff bMtltji 4M 
WlE% a lATJtP bllPtof, It waa not 
mmrnr* tllrflr, <[AJ« Of Ibln uttnlMuiOh 
flLUon ih. li th ft liciftor U hovr b d h Lplil* Of j 


»ft| DllnUD-r Ufi(lkUUI 
bo Elio outco-RiB of thgrt) 


, IN THE X BAKS 

i — a 

Exposure of the Body to Them 
Causes Bad Burns. 



*1 Uv&t ip t-rtuKiflityf tuwbi 

[icnflUKtlDlf more d.4*|i]T." 

Mr. TtoULrah 1 mh«< a. Tuuntn*r U 

asrtuar* artf rfon« ie .wtuTi}** ,i 
rfinirfej “E^nnqihftJK- : h|W« !>mi h* 
fntJMtort tfU Li tha mrull of my ism# 


Into lb Mll-nn Of flio n)n da 

"*■ MXAftai^nATran Sufcm/r 
:K3H(rlHl worhari bonk, u|,> W 
iHsn l i i^rriMhH no lha rMuit of poi 
Tho^ lh» ttif *f? 


jf: riilihl till 

in on« pi 


Elite any oha wht brun n^t 
prf^lotrtly to thn Influcliofl of Iht in 

not i-ii>r-^!diirn any [itlii wliF>ri tirtHkg 
in (hflr lnJlutrure. U In- only 
lliqf OJH 1 hflMoiRn 

CASW IK THU ARFirfj. 

A attest ^omtnff B#n.Lnnt ih* unn 
UN« at ghe'X mvn 3 n mirntry ctjfln 
w*ibltiHt4n. whflru rbt oray turpi 
tlvltfiiK ihr pR.ir.fril tKpnEltntft of 
J- UeA. XVtftnler ol ihn Tw^iy-jpe 
fiintTy. Thlt OETlnipr WU HILbmlttfrfl 
X re)% tor vbo pnjfpoin af flti4Lht M 

___ 


dy B 4id li it nhl in 

It Ewart tfonwou 
irea BUrat^rff ft- 
Lh-i'iii-ffJ l jiot ncrvrJ] 
foin Eb(s ol^ 


OTiren PKifflrcrTANfl- vs 

ft? a T. M. Mcrnn. ^ho hm wrl|l 

pfi 4 }h> Ufl-r of Ih^i Tftyii ram?^* 
hiffrini4jittr wha hud Ihe iKlVi 
btlh InrJnJl hu IL T *itylt vt *±p$ 
lld’rtifii L L. Conttnblo pbji (h«j 


mu tin hulr hiU fdiLtp tut bEI 

* thfl TUV. 1 

Hn rml ptiyAtcln,nt IB Elllii Cl 1 y 
If ^ttrve llial tHr HYft^ U|l*rii 
iin WuiifL^f ^nn du* to IiIji I 
rM(«d h'f perjoi 

andiiiflim of nijlnlon In 6 h*t t 
iflrw an Bboo^ute ntOC^f 11^ fflr . 

«TttO rLrjnfitiL ui 


kntfftr Ip l?f 

"'oKis ptcwv Ntvr Die: 

A itory fro-rti Tininu In tha 


Voui-K wtimim br\il EG ftavt lin 
UI#A fafruuso form 

mt* af ihi TAVI 10 dLiua-Vur 4 d 
Silo icifiJ, hp3j no wrLev*ri j 

Any -oSJ' Ofln iBdFify W" mil 
MlfiS- pvflh 4 hi common 


■"! |, f T'i ‘ 


'7-feu- 


1^3 


NOV 38 t»S6 



- " 

lil U.» IIfind 9*« 1 

nadltfrlanii, wJuinm j, unm , M 
. Jiy ditr.TOIKMl IffllwoOH HJffjjt 
| willijBrily hum whet) 

| Ihr-wn NlfUHiiy upea tHn.lT 

:*'jtv ^ J ^ h £ tj,n 

, wJfh Whom^jjU^, hlu , ilDgu 
'■■2l! ita * Wplfl nW ® and, ■■ 

ll,c Ptmnf-ttfl aipjnhart, 

"M that tjin^o i n 8 d,j 
* XaiW mun totals itpriui _ 

lhr^h 0( J^ 0 , X ? IV> PkmItS 

1 tvn » h n a luull Jllrto hoard. In t not 

*wm*a fn *■,,« iH'itt.r thrimBh : h,.. 

(tiwiljiiMulairijonit Hht „,?» iulwr-™ 
Th* Wtut not vnty pr.rfrot m 

jy ft *? 7 dl|, f la to (IFntom ihn .tun nnd 

|P0 Oqaid HO Dt uJJ whom Lufort hh Jind 
bwl KH^lly h!M. hriw^dr wjutnA 

Tfcfl* exp.jUoiiv.jj frt nwj l u tbo bdcctii. 
n ^ rf n tow Jfft fot 1(J0 m ™ 

tf HmjlBcics or njspnrjuui niiv 6 <j 
" »J ^hln thm tostlh 
If the? ojt,, tw miulq to 

thdrw^j^t doua, (JjDtwiy fouh 

glTO n hopg to ttft w Jtia WJ|M0 r _ iJ _ 
UttfS fliVilqt A - - 


CW «/Tf. Iff . ^ 



The x fay has ithun ti nuw ln>[ii if^OB pub- 
Uo inte-rcHt, imd lu«t dnUirJny It np|i«Kr«iiIP 
VPPloUB turn* or nawt SltEhtf, iTom NffW 
Tati, flona'Mi tup lofomnLlitn thrit .OpHjjlA 
iliuELL-qiitroltt-J lJny«nJ ft ilDUbt lIullToo hJIuH 

nan :,* iiluJ i! tv by mfiiuu of Uibdntr*- 
At Baloin, Mnitii b Una nolump 0Uk 
cfl^wy Is CO bn'yfl lauMil bn If 14 

Wn itimJM RLCMtfl. in Wniihlnfltca ifcprft 
!■ * toftn who okLftu la hiLvu h^o ivrjai^y 

JnJtrrnH hy Mio ray wblla 

n.Lihrrt. durlnp Li for ft huJU«( In IdJbJ 

hi. niwiflnx,. end., tain.; flHMflf 


* unit iet I 

(Hitt flay for tli. mr. 


NOV 


an 
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r ■JV mint? Journo 
- :£9 

■a i ■ w ■■ H ' i» fi lnl >* ■ ■ ■ ■«■ a ■■ L m.* + 


wtU 


K 


-ft 


"1 



_yow it ig TSff 

*nw mmWfrn 

To 

n * HV * iL °US NEW EXPERIMENT* 

ftWii3**^ iJrt«nlllr*tradVart! 1 T'i "T*. »V' J '»' •»»"'« f "r i»i* rum .,«■ t,*m 

...* 

laassr at " , ;„" . “rw y*.*"■ ■ a 

sfcer aarfis^jSS# JsSsSs.’s 5 

Jit SELSsrE , 1 r ^ f : ,, «■» «* m* >wm„i«... ^ P . 

th* vt- bill I Lin h n nat' «iKlirlliJiii UMIt*T| "iii' iV't'i”'' . l "" l;lll, l lbn itiirrollwi >lt 

ttAri: « 5 £s s'-” pJe s 

5 K K^hs*? ='™£« r ,„*?k 

r 2 SS 5 g 5 ^£?VSss 

p^*£"w«21!.,lf'.S l SL 1 ,. or YALE - ls H0EEf! uL 

arm “i car*-. •» *■» *rSBJSatJi , irsrt 
JftTt .W«s^“ts^j t'lX.i’rrr"■—•»*» 

jet itnvTLB t»* imii i m p»]«bj A ,*»; l “ t,w b,1jiJ ■* 

DR. JEFPREYS'S EXPLANATION, 

,?* fllC »PhOl»lM|B IMjpuh. 01 II,MMil. 

uiit u-T "SS!"' 10 L * t " 7 *" r, ‘ ltl, "‘ lj wii'imit Vftrhie ftmii ntiio ■„ ,]j, „ rj , ... 

mij- riii 1 rttiiily jsorvp |p pir »l nti ijnjmi ay ■ IjfIvi gv ji ramHirii ih at —(r-I lf i.i-,* .■,. 

tn i "" r ' ,Ni,iih *'"»"*■ *w«* ; 

,flii|il n.ii coim-jr u .vnwiUou uf lift lit. In jilftlo Imipujr. If ... j, J, 

£„•- ■*« I. »» Hop, or TflWrion 1 ,. If I, „ itttp % fit,ifIrirln,| Ujf" r'f, 

If Jinotlirr body cm* t»n™» It,,- Ojm mill m,, 11*1,!, d,. Hark.i.-,* mut *r, J™, "J 
mllllfr dal, nun form* Iw illm-um-il. nnn c-ujiaei|U/» |ljr *|*nc 1 * ,j,,i r,..,, lw ! 1 " 

, WNAT DR. REULINC, OF BALTIMORE* SAVS. 

Dt, rtrr^ ( - Hnrllljifl, of t!» iinlT Of utofoliaon. <| f I hid II *\l line r*. MmIU-.l! (,‘olfcfc ft* I* 

"In „ V i.tHnlftO, I hi* Will * nir ,, Mlr „ , Br 

•n< p«tal,lt I'HliPh On oWrtloil (.r flmtttltmi. wirhlii 111 * ... 'l-lih 

T TS? tn "'«**"■«' ««. " II' I'Wl'lnaj* lo .iu- 1 , „ m r „ 

n„> *11111 bonr* mil In,tit Air I lift: Lrlalqlil to III* YJTI' L ifni»r. II 1 , MmtHlt Iu<miri enn 

jodmiiw |Mrr*n U> 1 10**111# tli^ ^t.inlmfit Dn of un ta*Cnil|M<ul ir,a[ will ,L U '[[„■ ,.,.,1 
or tb***^jjhnhnn. ( »,, t if Wlih nil* liitiniOMnt ornr fcwmt ,r affwilnn „ r t |,e 
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The «uy the X t? B y Assist* the Oculist. 

rr.-r* ~ « *■ 

k . H +. ^ pHvod of ittfflit bfloAUPP ftio (linens,t , +k '^ fct 1,1,1 'flttJftrKy of the imuuFv witri 

-Cl“ ^ lt " *jztdhr :l 

™^Ste£ Z;,Z:T 11 “”** «» — 

in * } Hl * rif +ovk d«m> by CrtUlEitn ^ ™ W " Ml1P,,, Th^ rf it* fry * rtJJi 

i ™ cr rzziiT 1 - ;:r';r r:™ ~— - 

rcrTT^f— 

wS * 1,t "’ h “ «*- .^Z nee ^^'^V 1 '.' " ,I£| ■"••«■»* «f* 

ZttSS 

, ^^SSSir^Er-^K Sfc * rzr;c sr -«- ■***£ 

nv. were Wat“w! ^ ^l -5 SS?^ 1 * !l ’™^ >H« WHi „. „X U .hr IT’,’”'* m * d " « «■*- 

rftyjj to mny M th * hm C 1 ^ M #11 ^ op fB*ry aunllghL bgt oln*r|* i * ,5 " wo< *- OiltWHi whftis 

“'ihft n«w uiitftrijni *r ih7*s^* WOrt ^? f ilhhlJ,H * hn * Wi aprTiad UJ> b "^? * h * B,1 * duyr * “"t c»th<Hhj 

u ***** * r th . ^ rw #od , Uflher Aiwc ^ n ***■««■£ £ 

AWONC THE TO5SII5IUTIES.SAYS A. GRAHAM BE LL_ 

rittT iJ*3rrtnil^F dniiim UHl, *"■«*] "fiiA n. 1 ‘: 7 

”Thr r^flJrtWf- fl(M^VCW flf tl* ^ £fllVnii M( of „ { J 

loroUM If Iff*. with hnr I* jijEBffii!? f l7iiS \* T ' * 

u f. iwriU-lH* fl r niKNitloq, t* ^ | mi|p , fil thrSS^m rti? 

Sjulf h JSH^ ShS #4tFfrtia &■** M liumpr HTWIlI^ILU lo ■ JillL-fco]? |,U,j[' H > 

jfJjjS' ^EAStS Wl>t,lJ ** fl,L |raLR 4 e ' fl Ilia *af| jwtrti* cf mf*U, a ^| 4 Ar 

iJCnflS ,^t,, tp IMWlWHl rnratslu vF'rfflfHtdri. Iwm Hi ot*> 

*583 An X' n r 'wm w- Ihc ..I ^ hflE J l 

it Ttt. i| Hl | Lv,i ti f hfi tis ^hjrielui, 

nr n„. „ Wl W ? AT 0NE BLIN1 > IMirSKW. 

r:st,i j,ijifl ' .«w * i-^j lS r,; 

g?** -»» x r w vr^r,^,r;,r* ssS 
.. ggjife%S!!? ^.igj^siaa 

,w' “ ^ ^ linfl »f5 P"*«C^y PMfl ■fWtUnit fflf Jtijia. | Mfl Hflt 

r,«"" ’ i "" 11 $&-* A ^ 

., ^, j,?, b z gfcisa 1 ? of * fN ^- 
MMwa « ! -M*£, issil 


► fl*nr fliturf, 


An ortroiAffs explanation. 

e H- Alarnm-lts, of So. 1W Knif TwiniJMhlrtl «lwt: +’ 

'*" tr 1 “*’* ■nicoKMH-*! „at holL... n> Hr (Hit Is" 

""W “*'* rjt WtoilM**, '"‘■BIT tin "Hue r.ttrr ,m (i*.„i| 0 „ in> | n .aoTJ-.SiVln 

uf mrli4) vlHlnn b rnixi^ItTII AfeaJfl-walppEHL mn+ tarMhily be ohijilh- 1 i?t ' 
tlBikii) tfcrtFl 4r MIP r.?v i-<iiiKlflfea K^nbllUIr vrxwa P*rt^4l^ tnm\ ct lh r vw th« 1 *,,^ 
aJi.l bank, of Mifr We thfl rttitti nr «riilsk B p|iu. fl |*„ c fl ^[ b 7 

Tbf Unup f*cnHlpd. ir lb* I»[| 1 VD Ik 4*1 rtjfld. If IN h^l^p )0 BIW * ni Sffi&JS 

|!5 M | lf ,“ [ ***■" ^'w/ru b r dlflCMP flt^hlNlf IhJ Pft^l « 5# 

WMrb IIA III fWSl Of l3Lr nillii, lllfEl lfa« flflPn(* frja h)1 ft „ " «4w|!| * 1 ,'! f E 

<pim ti peupttAlo lo I to rNlnfc aed r\t-* r \ f nifirt^ ,l 

* o DR NORTON'S EXPERIMENTS, 

tip, S, hill lint Lon hlEUrpv Tyf*: 

"* Wtt * H,,lfrtL Uf -- J- barton, of «Ait rwuftiT-fll.ljth .Irth-L 

[.nrfenuMl rn i^prrtmcnt lipos an■! Hodrmj, nrt tNidrrly In^. w h p m mtlrtlrLiilfl 
ami wu iruc rnnil tin. Fair y*rk IrilUm, f„ r [tlP niln.l, .* ^|T\i 

U , I ^ ? IJWh thhi^-Ud la * prolM#ntf *m Dt IChipji tjjpli fijp, Hr , Mr .-? | ,:”j 

|tl*lL[ir-rtjr Ml.J rvulil ... fnlua Ml^i tt n J,|i„ „( , H 4 SKLKr 

p^j *JT0 Wtt* rvhlpoltr LUi[0Lichi«4 Kf tliAUpn, w'hPtMN rim **•/ *?' ® ^ 

." i * ■«» mm... 

r 7 rysia tr* ** 
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Has Been Sightless Moi 
; Than Two Years as the 
Result of a Fall, 

Brass Diek Held Before tier Ej 
and She Said, "I See 
a Plate.” 


Alio Told, lo ilia Wiiard'i Gi 
1 jay. Thai it W« Of Yel-' ' 
low Color. 


FOLLOWED * LI 


The Irwntor Bellrvs. II WHI Be Posiihf.tor 
*' mled Min lo Idihtlty 1 S,£n(| 

With Which H. I« 'ffS’ 

M ;5SS, 

ipl il>* Hid 01 tii* X mm riMi** 
Katin Sohotllntri X*tjw- 
J- h«* b*e* ,*0.^* 
fltttfrftiulMft ivtiittt 

tw* «*a on*4ihifr»-t*WL -’J' ••;*•**• • 


F& J rt Wle Iei tb* fatiamt^ra' ai 
t pwjiH^, k- i+* lUf illMWIE” 

Twn jwkt rtOF. tkrtlr j'cHira, B|pi« KiitSe, vto 
4 tllp itrlLfjffJitpr of |f. O. BflllMllMpf, m tun* 
«r, of Vft, i&JjiM G3 listen irtwtt* N*tP* 
rk ¥ fell friptTfhfl pinmr* a# tor frttiov** 
»««.. «kfear crtti’ltpj one «t tfco tout* 
f ttw iknlt rind, It la thought, muted o 
r*m * itie opilr nerve, pnrnlyilttg If 

■tjr^t wh dttfTnjpfl. kl 

after reading of prtvlwiii *30 

B sc child 1 ■ father tbomiLt,?v^ 

HIT lamp ttilfht b p ibl^WTfjjW 

c»!tl with the rjH. aflufvtfjr 
f of tntfatfnetMfli t* Uh 1S4W 
PiitEim af.ffltt .WfaftW 1 
III in ivhfli lb* itftilfl*# 

1ho Htalaflu. il- Vwi >t- 
panifttLioji i* tuili* to Ultt 

^*'‘rr I bp* ml-ih* tt# K>* 


LI at to t tr lo dlicoxar i 
ii unless five phrakku 
lier ifAm present, but be 
If Lb* X rJJI n^uW tuft 


otvnUr *aw the Object*. , 
ttii plrL wm pise«d lu a efcAlc and 

^ Mr Edison it 4Jto could ho rtuj. 
the maid "Kb . 11 The X rtf lam* 
in turned on- tt was moYiaS uear 
i pud iho said «b* maw a Lt^U He# 
Llowad It about na It imi my^ 
Lo lu aide, And Mb it told ef-lto lyteAt- 


bAt \l WAR, A bruM UlM nbout tl» 
ta plate was then bold brtwado bufr 
ik 11 Hbt and aba Midi 

Min pinto, ft Ifc n yellow plat#" 
tout i^vepliiB an attempt mid* 

„ _ «.„ _ l-hr, llnm-M'nM 


riOOrcr bx UM*M e* the OitoM*-r^ 
cnitseA the eblld'a btlDilueit. TWm 
atftureesflful. A pboto^imphj bonriiT*^ 
petted to aliafr Iti 

idllAti, BponhlnA Of tbe rrxirertisi«nt 
nlrtbt, mnM: M 1 was ietrplifltiird tmm 




ft 


1^1 (=> 
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fl BUND 6IRL: 
M MADE TO 


FT fa -the 

f$Upaiie*Wft?,.• ■■.S •• 4 


with X Rails, 
Isll®!^ - 


i B§ 

•^reS St fijf 
■ 


J N tjh* wJoIe juat eloped ThoamB A, Ed lean wit* 
jitouMj in IlJb laboratory m West Ocufia. on* 
of tha&uu*t rtanarlmblu ^emouatmtioiii of tbr? 
Jk-'WW Gf Eli* X raya thnt IL Lqb been xho flood 
fortune or'iiey ol th u Beionliflc men espirtPicpl- 
JHtf 131 Hint direction to olwurro, The demon gtr&- 
iloa TffBfl tkcaaloned by the visit or a blind i;irb 
Pnd dllTojvd no greatly from the rogulta of nil 
cmriltlflfttj with blind EnibJuelH that Mr. Ifl-iltflbiri 
a topped abiort anil rtitiiflcd to £0 furihni* wiihoiU 
liuvfui; it jjLiyrth imj in utUnduPOU, "Not Only did 
tlte bliftd flrl fMfrTYlEJi tins nht nf an X tuy, lnH 
ufdc to dtellngnlidi color* which it &uii 
ffiBMl TemtjrknblfV InelJentally, Lins expcdmaL 
ftbofra keypad nil doubt that with the util ^ St 
m>is k[dieted with certain forma of Ijifafry 

!Htew caa, be mfltio to see. ■ . [s5t. 

Einum’® CEtiTAEN FORm QF UUNDNKft^ 
That paint, the oilgJani discovery Ijy^S’ 
E0J*w}n p Juiti boon disputed. Ho haa boen cyntiitoitf 
that fthoTtvys wmilcl relievo certain-forma of bfcjjE 
negs, hut Hover bud un juppurttinflv to |ikH 
Mini to n proper tool u 11 111 Juat WudfiejtElay. Wti£ 
flW bUntl men via]ted Hiss laboratory in 
Wly bAjpl of me jm&ept mouth, atid him X rai* 
w^ire tried on them, hut the result was feir aSSS 
ealtemcioiy to art . Ed lean, Tho man wore mJrtfr. 
to wm lie English, and before, th*y jmchuTiXiro 
kiborftt/^jggrot pn« told them their aiijht Wi#j£' 
h*L-mtuffiid. Bgtli were of a highly limouti .jEns' 
tfeiimmA und were no cdfHiUtd over tho prajffik 
.Of brtn^ ttbbi to *00 Hint when tboy.reiwfiqciSSK 

B ^y they wern In n DhUa hordyring otf^Mv 
. Thfly answered "Ycft lh t^ every qim^loE^KKi 
iwa; bit mill cspinln none of their 

Um» ire, Miiifron hn.w bt^n iisix!r.iiV 
^Srt/taVMllsvjrt ««Wout WUo canid dcum-Ho i wjy 

nM 1 lraw |, n i 3vn #Mkf i UW-Ll'A maa- i-ulL. j_ l j -_'.4Lj.«i ■—a..- . m '?v- / 


jWia;«WUB«ii h 
,rt * 3 * flwd foit ja 
-V.; I»B S!W 


Jfclgflr.rf R ... (l^i . 

^Spsasi^pipftj. 

% Pf tho top o£ Uia Jikull on th« tight 

k»* m >4a$ 

Blbe pfiradtu of »«• *4,11% 

to pwtorW. V y ,T 11 


. KJfPialUiflSM TKD WITPI A XIUND CI&L1X 

It 1 MJ 1 In tin ail ^uinpotjOll timt nlm vlMtcd tile 
lubMWtoty of Mr. Kiltaoli, ■ A jAyaleto to Kiitrarh 

tkIio hnii fiwiinmetf'rM-^tWi ncml Wit'jTiHl ttn« 
Lbe blbclu^HB wuq cau&chI by vmmmQ HiTTrap diptk 
’nfdue to the frncturn of the Hkuii. 
igj ff U il bo ihe paroivLfl UiM itie ahlld he (fhea t.w 
SxttoQ d A UihiirjiLory flmt the mature Uilfbi bi 
^spilled TVJtb Lbo.X WJ3. Th* phyulclfo was 
rjsHwi awoy uoddeuly and iltd not ticeomimny the 
nliShl to thd Inbdnitcry. 

fjtai app^iLired tfipru with her ffllhor. of 

ir. la bunt told In Mr. BdlflOJi'n nwn -r*«riii&, ai he cfic* 
j;/.lilne*i It to n Smulny World ttpftUr: 

•Hjt wiiji J hi Fit by [incident" bn Mild, "Uurf T dlr,- 
rGv«rf ci -Ull^ i power of tin- X my lu Lble nnaflu tn 
R i' : lOLftlly, 1 Took itm child Into tbn ilnrk ruoin afid 
tEinpd on Lhd current In hi a chort-ray fc™. I 
irnnicd my hand iiclcro lier f t icsi and eno bald shift 
sac it. Then n hmae rllAh tvu« hell up P 
'WU>'. thal'fi i lil n\a.* till* aald. AfLor luoKli^ cii 
li®mnmo Bho said: 'It h « h yolifjiv plat^." Ajj 
fA qa kuclll^cnt child, 1 was Lnir-rosr.fl^, i f oonrmv 
“hOt^Udn't c^Vo to any fuitlier with th4 i'xpvrl- 
ineilt j|jBt then. I want her lo como here epUn 
^n<g]istvo the doctor with hei\ ho that he nan ut3l 
Jis^-wbnt la jjoln^ on* I am uni n p!iyftSji#.ii p nhd 
don h L protund to know anything about Huttrnd df 
it"- b ■ 

'-^U|ow du you account for ber etsoing your hand 
Mtl-dotucUnu thQ color of the dlahr Mr. Edlaon 
miM naked, ■ ■ i ' 

EDISON EXPLAINS HIS TESTS.'_ 

: ,"I don't kaoiv." Lo (innworad. "[ oitDobw ihcre 
BKUplAeo uf bom; pi-eselng down qe the optic nerv*, 
whlcb intorferea with K. The child u cyes;^erfl «u- 
tlrfjfy noi'mjil exee|ji for ilia !ru;h u( c^prcoilou 
yOb'^haarve In U)ln<l ppoplo. Tlu-ro wn| un 'A\m 
flyBftitjxmet Or wny^lmiK t>C (hot kind ovcriJlH ^ycit. 
t -iUpjioaci it Jnjutil Ihe Brtnie fjb If you fbdk 
l fl! file optlc-4Mvo-And pfocftir ft fr tq 
r r?ie Hcht '.it ray* umet smvc peaiivutod bark 

hfl UAH -H-rl Aa L i J J^tr ! - v«tAfrrwr^ t *-V- I 

How alio n-Wa to HM.I knoiy, dgm 
to \)9 kt»2o qjtplHJii, All : know Ja, Vr 
fob th« rtiMiirt, Qho Ek cniqJiJ$ out iinm aiyFiln Anna, I 
and If the rloirficr Jg with list wo will know mui" ; 

- 

,f ’S'0U Bflfi, T ' Mr, Hdlann conUnuiKt, ,l l hare bfiflO 
nJC|lcrimenlili k un mysclL Y-ch p l ei \\ |n-^tty Jfuod 
flubjoct. I've had mygqJr bElndfuldeti In nil fiarta 
o t *m r e, nod hbvc been able to aeo lots of ihlngB/ 1 

^'Dawri't Iho Ijomburiluu'jit by Itio liiyd ifliiil tii 
■tlffllroy the IlCflh Cljxiut Ihe. aya anil Lhe eytf UfltK?" 

U f ytm Uiw'tt fr^licntiy. Punic nr my men 
L -U*V& bad their Imnda nwollen to n burlble alia, I 
’ftveld th;H by not EubleiitinB my cyt-ti to rays— 
that 1 b. the Rhort. fib urn ray«—for mgi’fl riimai ton 
■nwidB ut a lime. You Ichdw Hkere Is a dlfCuronco 
hclwouii tlm elfact produced by lha Ahart-wuvrt 
tubo and Uio Iolk-V'tivo [llIiu, Thorq in m plhcu 
dUjfieuua betweoti tho rjLyjs jiii them ir^ betwcoo. n 
buti vEoLIu and a piccolo. The myip Hint uiake (he 
ft hurt wifVa nnd the uharp shad own ikm't p[in£ 
thto'jfh Ebb fle>fth. Thfi rnyn froib fl kiu^-wnvp 
pc don't threw a atmdem, but "jm^n Ihumjth 
feiMKfl, flesh And nil. Half flu Inch of ^Utnii Wl’Ll 
□tip the ray a from the ahort-my mhv. r wfrllt the 
froni thp Eoiis-wavo tube will pium mmutfU 
ew-ruL Inch^u oi rIq^. 

“Now, wJn?n I uee Ehu ehert-rny tube mom than 
a ok-lkii) rmnabei qf time# my eyes (c^i ao it Ihoy 
tt’<#o.full of Band, 'Tltcu fedinK uwfly qA 

[thf foildwing drt*' Uut tbjnro l& no muh rtflasatloil 
■'WltlL Hie Ictu^'WavC Lubil. Tlio long u&v m daaieri'L 
-ttflalcay tinfluo. and that Is whkt jnukti.lt nt valuta 
MT.b3.lBd people. Th* abort wnvo ^td 1 deftro> 
lltc SYW lifUPOd fdiiHEiuitly, vth\lh th(= 
wuuid have no effect -^liauwer En that-w^r 
L,JJIa aU tliDflc onpOrlmcmn you mutt.iak-j iofo 
ittnijoiint the acnflltivencQdi of cv-pb c wred by iw 

i»±srl^ ^t3 o tbfe -mtau^fl ray 

llikUL.. j tLuppe?^' thai A-bMiid Tnati J (i eyc.«; 

id I iJi VLu.l. I#. j 1 ! ^ ^ ■*! riJr , ■ _ _1_ £ ■ 1 i. _£' f“"" £*_ ’" _ 1 . _ _1. 
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THU 

1'KOOK ESS OV 

l science, 


<v 


advance in Photography During 1896 .—^ ytnw 

luivt jirnvifled WW food frH- lltGiitflll in phitfugraipllk dmkm UlLiil 

Eht iiipt: wlikli tins ju5tt i^^ud. "Hu: prwiww of phnlGganjiliY tuu4 
bran ultnLhicUy t-ntar^l mill Lliu jirtseKiicc Ims liiiiiiipliimUy iltui* 
nrHlmUnl its vliailit lui ]iTVL h inincrnK iLi* s* nvorder of The 

rtciciitisL jlL]l! jirtfciL, Ilk- [iitiuUnir limicl-niiiMjl ist, the proti^iimiLl, till 
ust !iliuu>gni|p|iy 4is u lutmts of [imdueing u pL-mimiwui tbronl of 
HiclI which is J?: csv-tiC-Mfl to lilt- ciittttnL El is titu.' IIiliL phLitugrajlliy rs nul yei 
.ul infallible ri^nricr. Hrmni hit nninrent in iirncliEdlly cvrry jifrnlogrnph tmiflu 


III III d-ri'll. .II 1 II A X Lh ;l I I.H E 114 II r ] [ _*i I'll, J.l Alvl| U S Jip | \j£ V* UIW IT, Ell' TEISi. Al I '.U U 11 ’ 11 . 11 M .VHJj ill A K. 

i.n , Lh , i eaM rnixvriH^. 

-yuui* in volur vnlm* Eouliirli vu- hnve Iricuiml- ucciEUtomvd Agnhi.tlic cuuiern 
Mil!- In lli-f+Eet Cthlursj lull >lich rapid uLridus nru being made tlml iL IsG;qiil 5 I highly 
probable tfidl ji hut^fjictory method of ncprutlnuEiE object* m i'oIuih elosscly ay- 
praxi nulling (Nose of llie ori^Liml* stall mjoh 1jl j furllHNimiug. To UiLs ui\t] nmny 
effujEr. nrc h-ciiig tmiclt. mid il is m (tinned Lisiit wn indtiect nivlkud uf i; n-.it jpc inrni^L- 
iuK aliiriuty Lhwii diitwvtH'wl. Vet, in Hpile of Llitsiu Umiutioctd. photugr-iphy lhiiu 


« 




t 
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THE PROGRESS OF SC/EHcE. 

i^stfogUy wcry Unlnstry and him ci strung rinim mi 
tlk AtU-nlion jjnd ctuisiderttiwi of the nrtfot, and nil of this by virtue of it* value 
m n mentis of record. 

* * * # 

'" ['* ll™ »f n««tal« for 11,t UMd'ptolqun.p^, u, c lrcnd ,| UI ; nR II, e , 

»2£J5SJTih?!2f. "tET . h ! ,lli : ,f B,J,U ‘ T “ I ■“»•* , " 111 <*f<W a* 

[Utl.iljilit (if ihc olilfu. Thu Iticyclc lias Wii lnrgcly jTS|»nsihl t . for Uil- perfir 

.. ” ,l "-‘ (dtiiMjj «hi,«,ie. nml tomptete ruitntH nra now snipiitinl I tint cm. 

emily carried on Hit wheel uanl mstitf either in 
the Ini in] ,,t attached to tJic Immlk-linr h\ u 
cliiJ. Smaller cfiiiituLs (or the pocket 3mv* met 
with much ftivw mid the impulumitig of plm- 
fogrnphy link gout on merrily. 


The chief even la uf tin? year, howcvtT T jfovt 
LimbiiMedly bwn the photographing uf tliciii- 
vtsilile hy IUMLI1M of Hit; so-inlled X mrfi eli 111 
l lie |iorlruyn1 of motion on n screen fo forge 
nmlitiicts. Tin- «cihttiI puhH« has mnnifegtetl 
V ' till ill I West ill both of these |j] l«c L ^ r jip?i Te 

achievements.. this ink-rest hop fot-n Trs 

lei til by Hie pmgovaucM find daily pupe-ra. quick 
lo Miflurt, urn! even Ui iiiuiiUl, the rlirecLfoti 
of public lining In The jiopiilnr entlmshimu 
in txiht'it by I'rofcjanr hfoilgeu'H miiimmrtiiiunl., 
tluit Aiilmtaticcs liitlierto cau^kied vlsiirdly nnri 
photographically opaque me transparent. piustii’ 
graphically, to certain rays, mid that ihlMrimK- 
pnrcncy limy sihsci lie ocularly dchiOiiHtnttvd, 
Imawauul curnddcrnhly; hut medical men, dev- 
tricinus and scientific plmtagjnphvFb generally 

lltive practically npplibd the principles «r.. 

nt«* by RdrUgtit ftnti iijivy. jicrfccted tiieiletcdfo 
lo Midi mi extent Hint Uil: time of expire 
nccessnty hns been reduced to a matter of 
ptCWHlii. Tlie .surgical | rrofctt&tau lecognbu Til 
Huh Jinnu^kK of electricity lo photography 
n mucins of positive diapinwis that is of the 
highest utility. 

Mnnv wqndttfttt pictures Jmvt btcu made. 

Uiu iiioht interesting, uf course, being ihoue of 

Hie Immitn body. Shot, lmlleU mul iiewtk-whnvi' 
hcen lacdUfL fraeiufes luive been eNruii inert, 
iiiitl it is now etsted Ihul, by tht nh\ nf X mj s, 
a positive condition nmy he reuelieil m to 
Ekutli. peeing Ehol tlcod flesh offers more nnjnU 
mice to Uu* of these ray* Hum the 

living, Rnntjjfii-fuy Inboraloncs ate Id be 
foiiniT in ninny of our larjre cities, and l3u*re 
fs IflUc duuht but tbnt public hospilnk y,’ill 
Minn lie equipped wilh the iiirJiiisof produeiiijj 
Lhesc mya. 

*■11 

FolLovlnj up ihe idea of tlu* jKiirinitinii of 
Ihc crpniqiic b;' the N-mys, nn nl tempi llti*r licvil 



THE progress o f sc/ehce. 

nimtL to convince the phatogmpiifc I>»h1ie thru hy the MmsutmLiofl of thi mind 
l^^iculnr Objecl. no imngt of thnl ol^L may be obtained on the photo, 
graphic fihite. Die height of rtbsnrdity UiA la-co readied by a profudsor in this 
STip' HU t 0i l , IC ? l ?' y fnns * fttotioiittl fltven men in front of cmwiii mid 
told them to think or the eat. Use thought*, wnre breugbl to a focus in some 
uHujtplitineil Tilnnner, and an the dei'doped plate wju? ftmild t^s~^r aj J- Li— 

" ,l ruliwtivc psydiicnl ininge, ivliieh in none oilier tlmn 
tJiv list nil ei.it in iLs rcnl essence." Snell iiuusEjnse [p on a 
pm tv i III so ■Killed spirit photography, mul in tinirortliy of 
seriuLia coimirlcratioii. 


I lie biiittuicopo him for muiilc years taeii a fnmiliar object, 
It tviis the BiiMraseif of the ttwtrope, and the production of 
roll filittiK, due to the dviuntnt of the amateur plmtOTrnpher 
fora cimipiLct, porta Lde mhmut of mahing many exposures 
witlioiil rvraur?e to » dnrkrrmm. rmutc it possible, a serFes 
nf fifolnrtH is made in tupirt hiiicce^imi oil el Jong strip of 
sensitive eelliiloid him. When a print or InnjJdpaTeneT is 
made from this burnt of ncgrtlfves and caused lo puss before 
ibe eye rapidly, Elbe motion of the original la reproduced 
Hiat i*, in ihti uegAtive blind there is n series of separate 
picture*, each individunl picture |xjrlrnving the object ut fi 
given fmethm of a Bectmd. Thttt, when pnssMl mpiillv 
tlirotiffli the viewing inrstrumerll, g;ivc to the tvt lhe sen 
nation of mic picture in which the object* pass t'hrmigh the 
smiie motions as Elm original subjects, The exhibition uf 
"■«* i )ic ‘ urej * Ml Ji hi the kineKwcei^ wu.i n 

comparatively simple matter. Defects were hardly mdicc 
ubkv The projection yf these pictures on Hit screen 
however, was attended with rm llttk rliRieuHv, Hew tin 
picture is enlarged to Hfe M\\ ami nil the deferlx ELrt 
g Inn ugly apparent, Jtetkr films, Tultcr negative*, imm 
accurate register am] u iksteii other thing* Ehcchihv m#Hi- 
Nary. Tuulqy, Imwcvcr, tFiesc rtiFlicntiles have liecii vvrv 
largely uveicnme. nml lFie nnhmitei! plmtograpbs are ex¬ 
tremely popular, From the Ijiaforhm'n paim nf view much 
him liven gained. The perfection of the pliuuogmnli and 
Hie vitnwuix; gives u* a menus tif preserving for pu£teritv 
uu absolnlely Accurate record of itii|»rt]Lut events. 


The reprerluetioa of color now absorb* the attention of a 
large cEfifls of workcra. So little tiensatiou w™ (yius«3 bi 
the miuomicement that M. Uppnmnn, of the Sorbonue, 
Paris, had fiuoowdEd su obtaining pfctnrca in cclor directk 
fioui the objects, A Mnsitive pfete, of practicedlv graiitlefl.* 
voEtthig, es attached ton tank of mercury in *ud'i i manner 
Hint the Glm and mercury are in absolute ebnlaet. The 
exposme is then nmde anti the plate dnelo^d and fixed. 
Ditder cortam couditiomi mi image in cofora is produced. 
In In. however, is only visible at Lvrlnin angleti, just ns 
tlie image in a daguerreotype, nrnJ tlie results caiuiul be 
said to give tiny inconragtitieut to the rdea Hint a practicnl 
pruecw? lias been devised. Or more ini port sure fothe iu- 
direcl method referred to nhmt, by which a negative is ' 
made through a screen ruled hi tmfo™. From thin negative 


(C) Jeff Behary 2019 


58 




341 


Tiff-: PKOKttfiss or sc/nmr, . 


!i]HjsiLj^ is mmlc. wfiidi, wlitu lNtckci,I up ivitli » nilvd tulurul serein, vleW* 
ii cofmuJ picture closely regcmliliiK lire oriifitm), * ' 


nJimiftW ™? 1 m,[ ^I'KMlnwl wiUi 111 is unielw v^rc mnflt Mu „ 

rff bv Kum\ iiiitJioriiits (a have Iwfenipfl to mi fyi-ptinu 

lltt ' i "? tl0t V J ' ty f,t)lwvt ' 51 [lnfI &”» thrfUMiinjf'verttB 

-1.Vln r ^T 1 !' 1nd - nr,m jl ^ ^ro.iilM.flht 

Tniii % JIjL fi * 1[ ltJl! ^iit^^ptilEoualy luken iUvhvii Hit tomli in 

KVfiSl -zfr™' r fl u™ ■*», ]■'(» ,JJ5U! 

, 111 , <l ' ll 5d, lentil bisI jpirtil over|Knvfrt(] him wlum a |iun*]in«cr dime who 

eiil ! iri;! n!i 'if'V"! Jinctv Tile ..it WHS tlieii covered vuilh hum Isle*] 

fittlfliiSlil nSfJft** 1 ! T I A i tht fcl1 1] “il nice lirul miitlt u 

* Sf I ' M ■ * bro "^ 1 ha trf ** UK! burnt Blit fit«rt morfcs reiKaitiilv 

™iSiLi SJl ,l,TR ft 7ra i “ mnfacl11 '« l ' H II iN ii modem nukem" suicj one 

2ii! Hof, f V " * Bt ri n ' a ** uf .*«I rE«t» »f Hfftwc in mum v- 

eltilii. «;Uii mw slucli In,*" sniil mrelher expert, (‘Ills Ktuiieivlml Ji s . 

B™ 11 . 1 * 1 Uw « ,,f lllt - ’■KWifh-o bwt of :m Hi,,,, .itaSi'- i3X 

Sndi»J5flf le S-‘“ Ulti ym ™ 1,1,41111 Ut1 lt ™ 1Sll R «f liJc diswvtrv 

f r4i(!iu^r[i]))i>. h> i roft.-i«or Roiitgui]. nliu tainted, tun. itud ivliflc tjie X-mvv 

riJirth through gliiss with tliflkiilty, I hey would ipaort; pElch us if il were hctl so 

wilT icveul il V"' 1 Mj "'* t(J btrvflf. ‘ J i.i that uf ji mu min i-, tin- Ji-niy 

S“T'“! tH \ b « nc * «nhm il; ir it ^ only pilch, there will 1* ire Himl' of 
IwjiU’h. Ju sot lit real Jil] (hmlils, silt Iiijiilt Lire l«tL The gMil cwwiiijj whs 

SXt.toftMorJ"!* .. " ,m *.. »«i.. 


f 

"FT7 


, ™ . . . work iiirn r^n ... rlurinj: nu ,mil „ 1Iinv 

],fi ^ ,,u, r 1 w,iidi ... -m' uu^iaiv^mS: 

, k 1 1 1 ^ b'l'vii in nil this Rutm'cli wink is ivmk-reil hv .ih,,i nL r. 

mplien. who lime Hie Idsuiv. mi.l t ,. ildvc- f„ rt U futo tli S’ 

itriUT. of i1.4i.nv. In iicmH y wiry lurjjv oily Ific-iL* ure ]ihottijjMfihir sodc-lk* hr | 1tlSl , 
imjwic«J in Hit mvnt ,uul ^tSv-inrnut-nt (►f pilsoio^r^iiliv A ^ a u - 

s^r'^&r^rr ■ ,mto * ?, . .. •» »»«.■ ™ff“ 

■ icMili hi IJic. si-m-i-nt niercnseof kmiwliiljii- irmnnlim* mIioLultiti t ,|n o.rl 
tL '"**r iiiiplieJttiiiii uf Hus moM ..ji of tmhhiL. ■ 

i‘ - lflil)>i«IVK J, 11 AUK ISOM. 
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THE FUTURE 

1f * OF ELECTBICITY 


Opinion of Edison On the Discov- 
erics to Be Mode in 

18 #. 


■W m 


Believes That It Will Not Be Lon^ 
Before Man Will fly. 


CHEAPER ELECTRIC LIGHT. 


TO TJijmlif A EiIIikhi I ho fluid Lif ClRC* 
IrinLly rtc-u-m m full of [irehllifF fur Lhr cenk- 
Inp year. He ejfpueiii Lb it l littT wE]1 orif 
jsI illii mrlOtfii In kikelrteal Ec-l-jncc, wmt ih-nL 
(hr tudurtry ut mvontora wISJ ™ued many 
rttonseiH kk the mo Liu of living That mil tit 
hu ji.-jL'i no a Stork VVorEJ reporter 

ii. ml E.y (Ik \y n y of r-EptikiJuion added: 

"Cm? (ft ton UtlflMH ^'Jiloli vtHI murk nu 
ndvmiee In Hi l l yi-nr 1&T7 wJH Ihu per- 
fLci nh&noffnMs. ybp wo hnvo ffot ttm 
it kifttn IhuLitfli c^ttBeJer.nlFEo lUw 3ms ha*n 
renuLrcd Ett wJi-tab to Hft Lb iiw Ihc lime 
batin'! beer. wiisLcd, We'vis cat ft plioiin- 

■J L'-l 11SI llOW Ihlllt will .iM-nutoh I !ll- tk:i E LV0 

\Vm LkOV(j il U'l-JluJrE', IkLLt 1 tkUTD Al t' '1'inpii 
[eiiIuLiijjk touchH to Ifh nut to it tw:rom it 
in plo-nd httor* the publku” 

I3y hl LJL|JDl*tr*'" Rlv. Edlfton ane-int tha 
lor u f h Lb Jftbo ua Lory Iul Orj-n^fr. YH- 
iltj; to the In bom lory 3 ™ new pcrmliltil 
W KO tsp Cher?. Mr, KdlUUU fillip ms 
t^pijun t| y f j I'-ur of tbe Hiinrlity War Id 3ftil 
kbvq (ho tipertor nn (lppnrLurtliy to hear 

tlifl iioiv and perfect phats-o^rjpla, 

' YoU flQLiCe/' |IB old, "tilfit i 1 . ny 

ELnnlrttina 1 watift s bo Lit the lOUild liuit 
cnm-cii tram It. Tim'd la UiO lull, rouiid 
tone «f ihn L«kiii i rr'Ei 1 educed. Tfodt Liaa 
berm nnr hnufrlt Plromlu—la rcproduca 
rtu.- cajnL tunra 0 hSi.no. With u bard 
of nkUHlc 11 a fwul rio dliflpnlt> r . ,r 

Jc was jle Mr. ^dlHOft ^1^. ,f h* fHlh 
ptiL'frot of Lljtt pta/io Ijsanml from Hi* 
rhOFUJdcrapP. and tiw rept^ttoctlpn ot ihc 
lutmaii wfttf,injfu, ■ 

"We'Ll hii'n Hint iMlfl'l L]ic pUhlk 1 
ill IhL-f ii3i7.kft|C ¥CIIT.^JlkTri bsi tVSirird. nnd 
ULtJi hr. i iTiirru/il i?> (KjtH^Innl RuijJwi by 
romarkitib: 

"Tjhto in 11 uromisg Hi at ttis dyltij? nui- 
iHiLile ^ LE| bedtime nPinGintH^ mm*. Utmi ft 
Kii^as 111 tna V^fti' that In tsOiV“ h^tore kp. 
Jft J H irUd Mi;:! Llliur|itial, Hip *llty num to 
Iry hln liyiilF nuiL-hJiic. Wdfl kWllti hy 1^ 
Imt L Ln^IJOV« Hull wl- L-Jhl Kri'i-lPNC to IhO 
Uilikir I don't knpw.Jydt TVlaarffrfm 
a will lakL'-j or it it will uc uH^giHtwr 


hm i j u hfl[ 0 Vf> rhoy J J[ Arrive lit 
u BSflolKr resist In <h u rilmtleji. 

.. >™ VMi' Jn (nlrjf (A .r,- narmi 

■Mianirni in ptcoirlc IItfhtJurr. That fn,i EJ 
oMUthMne la K^lhs to be mo do choa^'i 1 , 
whiali in iHJmiiihtiiR ihoMc sviho lino ilia 
InciHidGRCtJtl ryntriii if Ilffhtiniif wtlJ be 
klftEt tn Hfritr, even If It tluL-nn't innke tho 
BtockbftliJfrlfl- hikispy. Thv chciiftfnlkiK 
Jill occur Eh the in IL In I tirbcenn of jiro-- 
dwlnr tI k ^current. lVimt huo nukdr 
its* electric Uptht ko nmoli un to thn 
Jircii&nt UEOGis tin: fan that wu hitvtm'i 
J 11 * 1 'ik sibl-o tu pro^ucp u without !h“ ih- 
torvpnttoti nr tits uIii.lin vhMtnv, 

"T3ko Irlcb jauri bwnm aloiur tn mnko 
the l Emt-rJu- 11 re h-t -no nhipan tlmt St would 
ritimriHtfO i:a.f «nd Lilt otipr Jlhi ti.lruui to 

irncE VivohmB ihf onfi unlverahE ll^Lu. 
JJatpolnt wit are fttnieotuihltiH rapid] y. 
Ublt flu away wL||l lLl^ fttelLin i-hslti ■ 
hr torn lontf HI 14 I i*iH olNtrlOlly fmnk Hh- 
“«*■ WllCrt Wc jtA( in that vru m n 

misU^ iinniiknr ^Fiouft^ Iei the iwoFinmSc’ 
rondLUoTiiH We'll Ishva jinn fer ruid iki- 
tOKetliek 1 llkOFln 

"When Hie nlMUJn n R ht bccansea 
chcuiper II won t Slay nil (he miH enm- 
raikj^rt to m&kti iru-n for llEumlnatLki^ 
IJur[Hi3eri. hann; of Hlatta, mayba mere, 

fciL- All I kno^tf irlii then In-jdii to }WL k* 

tffiH fur fuel. It domn 1 ! ,-ftnt tuiytiling 
to ihukn if.iiE fur fuel—ibcit h, it dotmi r i 
Wwi mucJi n. coihjjftitKl with whai Lt 
copui to prudnoe kiln Tol' Jilirnitonfitiff 
fiUrpoDoir. The ffPu ciJinpimLeni iip^i- 

blprn. LilnuLdy 3uhJ an 4 running tfito tho 

lihuHUfl. 4iFvd they wnn't be Ion* In ihhtLekk 
J hulp-opportlJniEy. Tbuylt hftVt to e.PH.rr 
to it BQQFter nr Int^r. Jind the HtjiL im.- 
lEk the- field Wilt probably make tfcw emuhl 
nioneyn Gut* (ompanltM nc t toiwd 
for tku nurpftne of ptEvtoft [iuujiIo wiih 
IhfOat trouble m. etmiioO Co inhak Mt- 
ndor of the a?ir workn. The y*nr Hj?T 
ivlli spp phiclrleity more ^nerally mati- 
nCStuLiiil for "iTELin for T]ic cur¬ 

rent Will take Jhe place nti-i^rri bf- 
ciLLlnii or the HTCftL (InxLJaSSlty of ekw, 
IrlQkl j' r ] f yen wanl po^Lrgr tLr|'D h tJit'rf 
Cj- ikiiywnere, a imin cornea ftlcsnir urid 
putu to ft motor of i|v0 or a. hundred 
SiorM.pMwtr, juet us you want li. You 
css hftVff It where you fioulrJn't ptit In 
h L 01.11 n ttt u. I to down I el ql t^riitr or uny-- 
wlmri*. Ami Why die [He I ty In 

iTOlmir to Jieah out and nupentdc ullkt-r 
PfiWift 

;'OC coupp. if wo should hftVft ft War 
whh ^Fatn. that Wuutd Simula to | n - 
vrntorH nml make miny murtlliLk ftp- 
■pJEcaltona nf r]f PiHcSty, Sut we w^ri'E 
Illivp h ivnr P eh 7 rJ 

nothIng in it 


SAYS M. B. INGALLS 


ClHcmnttti, O.. JdHaI— when U»e nL- 
tPbtlQn of ^lr. M. IT. Inwallu, of B.I.l; 
FftUr raUraflilA was eailed 10 ji iiTtblluhid 
ruuier thut tie win ty bo prem^lid En 
ft.Uccced tli? Hen.-Cluuncpy hj. nepew^ 

uf IhD Sew York CefiUal road, and Hunt 
Oeptw wiui to receive l Ib-st-claHiu lI^Iu- 
iriEUjc Q[>paJn[raeikt from MeKlnle>' H hu 
fre nitty and.iiulcltlV YVpIkdL 
-, Thcrc IP^Iigt nnytbtnp Ll It no fat 1 an 
Inni tioliwi nail, Clndibintl can ami |[et 

Tlfl-ef wie m aenlly an thn^'-atul the 

: buftCkieHU- |]fB?Lrtc?nt Cli'nr:tJ tUfi LncLdfUl 
Yk.itU a chtw^ ^fob^byi/t 
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Ia&J ; 


:n cents a week. 

'a BIG MM IK TOWS 

Edison, the Wimrd of Menlo F&rtfcj 
[5 i ei OdtaaEiiiqua, 


e* tt. * /• /\ , — 

1 S , ^ J —i C Lt 

f£?a b ", 


i v 


ISTERESTEJ) IS J WEIGHTY SCHEME 


It May Rcvelutloolz* (tie MIttfcnc sf I rea 0 t j 
snfl sender floer OFEI l rc^aUl]^t-eaEi- 
I,^l,, ^ H ■ Hi ft u SiddcB laertdna in 
Leu-flewi ]ffl|d H 

iMinuma A. ICdUon, the :WUjinl ui 
i\hi»lLi Park, Ik lu Uildfimiuqiid, 4 ml tin* 
LltMlIzunn uf IlllLl. PlTlCiatlt hill ILI'Wl'f.Jm- 
1 lrMiH ^■liiurt borDupfliiEfizewUli mlbslflit 
JLWL 1 »ud rei-yMmcti llpm*f]l*":iQii wSnjsu 
iHlSbLy bmlu Is m* Almlflhi * lainiigf 
ilir XSIJULUIIIJUI ^tlllury, wilJi lemlLp II 
rnvui- dual rtion* in>iTnmniut and uuti- 
^luTktlnl rlmii Uiutiu ftrptL^l tfjtf 

lllMfc]l1 W fit (hy Kuml'n ilium mum. Tile 
n-mm Iron LflmrB^ylfiE^iFiiruliRF.011 
ftlmiJtlfiOfiJ [OSfe* of hKlqimttoil ffc-uin i 3 up 
™I* 4 ki mines* near Lriku Herputooin^ 
Tli^»* |jrUiui!|.hnMi-ui K n about .1 jimtud 
HO mfc d liotiBSat of nro uum [jroftMKl 
in Li 1 a mmilnr rtLni|j<ifl diao, The Eill- 
SU]| M]llJfrt H IvJai tl 111 full Bporathm, buvo 
UWipuwty til' u£K» tOci* of grimnc] oro 
i?tn- day, i'lsu uriA Lh Mil nr EL low gratlo 
ilE!t| through | ho ciguiioy Of u m itfviUflLo 
BtfptiL'Eiiijr Elm 010 i* ciilrnutodfrom rfro 
rnak^ iv ii I pIi JiEia burnt radioed to a pou- 
^ClUJ’n H 3 MI Elihor(U'llL]«iT a l ’iiuuniMllE , rtk'. J hr 
■Cel Of kmn f>f ground rook lIeu rt 1 - 
ubci ut EM) unjft gf uoijpontrate, \ 
Tlili^ L-ujiomirriulu nniiiaiu^ nljuut tin to \ 

: IK ]u-r ocwL flf i>ui^uru. On Ftltftny ibul V 

Ci'uuu 1 run Comjhimy Bommein.'od tent-- \ 
iuH Oiu uro nild Air, Edina n, uoooelu \ 
p-^sEiioil by cam of In* Mr. \ 

E 1 1 ‘^doritik Ott, | a j=i u _ic y svil t CIj t 

tUo rosintof tiie iflHtu, Should the ore / 

liu jlI itliat b 0I11I-Ejjvrj for it ilhh uvw / 

L "Jctliod of Jiiluiii^itTHlia^okinmilzfl Llnj 
IiruftciJt nudhod Mf ili Llii « |?iliX| n u Lhi'It 
iu rv^urd to ilif tow^milu ore fun ml oti 
1 ii t kI i Mo 11 titu h it h, 0 ?ho Ion uu&t b i n rl 

uf orn uuij bii \iri.rkyd hi ji profLE Emdor 
tlNi i-]dWu idnLimit—and the day inny 
eoihu wlioh our fa'lil^tl M^Ulitainn, rieU r 
115 tlioy urn in minci-Eilp, may, imderthd 
l«ilt: 3 i Ljf Edison'* gtLllUp,[jour (JLIL thuir ' 
lildduii TTmlr-h. ntid cincio more pities (bi* ■ 
oo.Luly, wbcTVT ^lie Itnp Puforu^ in tho ■ 
front rank of iron uro prudutm#; and 
Iron mnimfHoLUrtn^ ti&mitky, TIid 1 u - 
or iha nxpoHifientB utivrftofiigoii 
, CLt tbe rmrju Iran romtmiiy^ rnruuds^ri 
^iro nwrtitL'd wltli nil' mirranc 'W"--no 
mennffl ooli eIiuhI to iliu Qomjaiuy ii ftine. 

Hurry Him, iviperlqtuudont of Oio 

Curb on Ircu u-nd stool Company, of 
Ibirryvilic, wilii lu taw a ytialurdiiy, 

k>WF it Jm T1 _ J 
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ELECTRICAL APPARATUS. 

OUR X RAY TUBES 

ARE THE BEST THAT CAN BE MADE. 


WE MAKE SPECIAL X RAY TUBES 

FOR USE WITH COILS HAVING EXTRA HEAVY SPARK CAPACITY 



THOMSON DOUBLE-FOCUS TUBE, for high 

frequency toll*. 



Fluoroscopes 

With Barium Platino Cyanide Screens 
give finest results. We make all sizes* 
also unmounted screens. 


CATALOGUE ON 
APPLICATION. 


FORM R5—Slngle-foru* X Ray Tub* t FORM 02—Single-focua X Ray 

f»rr induction roll*of 4-Inrh to 12-Inch Tube, for induction roil* of 

•P«rlt«. 4-Inch to tMnrli «park«. 


Miniature Lamps, Candelabra, Decora¬ 
tive, and Battery, for all Purposes. 


Edison Decorative & Miniature Lamp Dept. 

(General Electric Co.) HARRISON, N. J. 


\ * 
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s JIl'Ti.K ! t 
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?PBparid Jars 


*'♦ ■ • ■ 1 I.frwfr . , f 

. r &n«H» "UfcaTjjvl 


r. -iui icau Di*r.?aicjrt 



A. QUlhtmr ««m« *ia beet Utrou#', and U aoeured W 
Hi,* freqiianojr current* ihrou,:* tia^aj 

tfto hviit C. Uct 13 due to th* r^tural r«t»t*no, 
t£ ‘ h * tliicu-iT to tbs jmae^e or the currant; tha 
rt-equ^cr of ui» rnetmi bott* ac HI h do„ 

t.1 !”*t nQftirc-izuncialu.r r oe pen a n* 

5r ^ f recta j 

l. JtftautiB ora b«*le.-i xwi formally tihroujraat tb* pa rl 

b “ ln ted, lUhln titftt ph^lolgricnl UaitM 

2* A qoatrolad hjrpnrs^u li proceed* 6 ^ tB ’ 

f br :' ^ L |C - -7 «* IwrmmM blood eupp^. 

*• «*#>BytOila la eu^nontod. 

-> 3tual« t a j>r 'an up, 

6* 7oxlJ3d, cind trmniiLitlij o*utfutea ubnorboc and roaovod 
vl* Inareaiaod eonsua drainage, 

7* rlood-ooH ftomln^ aochmilen la bonefttted. 

* ^“ tlVe '***• *» to too reaqviil ,j neaw-to^^.. 

C- Cdtttn-Tfli; 1 atL-:noi 


1* 

2» 

5- 


off pua. 

Recent ne nr rou • v. 

p ' lv *’ 34 hour * «»•« 

5. £s 1' fvux mv Otaj. »f 

6 * fi ° n Sdll0U3 ‘ .r heftli4 fraetur.fl. 



4. 


leehtltti ^p.trAiie of ag ; ,tin ;t M»^ 


-* -in;? 


m £-"lkLlQ 



ifctar 


P1 ^L. * t 5 41 *’•« w t» tr.it*. 1, 

l 7'“ tiTjr elesatrodoBf if tusuitln^ effect a 

L ;t T' I - ™ atJC ""*“** ‘-nar. the other, then 

:5\: u r tr *? ari tnat ,up:sw « ««•* t>» tb« &u ft - 

°* the tno, | loot dailrabla Method) . 

lu: ‘_, 9thD “* * 8 » tno riund roe to on. one electrode 
ft:*'; U ciJ f In pliiaac around tJi« r^re-^ra* 

rhtf; athod; si f the Ji^nd la alaeovi in 4 or 

»r(,fi«inrn v«*ael ann covered at le^at orta Inch 

Tr 11 j i»ii It aduLlcn, uoij u cyff la placet; on th# 

fora >iiii 
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ejaculation. 


B« AffnUl 


I 


2, 

5a 

0. 

. 


rupi =:f**oUv<- lriatraetiofl af ateLorwl 

£ run tiki. 

ilMj fl.tr i.'.-ip; arc ee^led, pr 

a 1 c:-,t ‘.at»,ta«la p r hflWrrlfc. - 

5 tori llration Of wound, 

- £30d fflsflsUc effect, 

: vide'* G«m nb«« aro e«*l«d ovor In such , ray 
n- to raudii* -as-. lg*o LntiitlToi Lsm tiuok 
asm Iona ptiii durlft. tha poetObtratlTe «\- 

canTs-lescen* periods. 


“• Caution 15 



■ ■ 


.uj.^-r if eA.)lof.LcA Jf j::aot::tflen anu highly 

l yEt*H'i elflUtnj; amenta iiar. In or about 

Loaiofi treated; 

of e-ipli»*lon of Heated bleed vtinslt la 
■od arouad U» treats , 

.:c.i.lIt*..- in ■ Loner un cailpri aur t?| mtnr«a i 

juafc V- I f; It piac- fro* t-e to’ 

1 Lscv^dr, 

Adaquat* tml-^a provide: for i norland iwi 

drainage* 

'.-ti.i ‘ aetmrsnt* lyin^ on the ?xin adjacanl to tfa- 
artw trao-te J aujst bn InauUt-o.! trm the akla. 


ieofaiic: 
1* :no 


5. 


r * fur 



** t0 ^ oil j net ruction U determined Lr/ the flUe 
4 :id doptn of th* IdaL on* 

ffor tuparflcUl ltttoua ■ .mo-palar current of light 
sr '.Id LnlactUyi r Llh a dibit* 1 n^( | kb L to the 
Isitl n f re n the *t uotredo. 
loaJ,.in* lGWlvle.. .i.-t than. the upper layers* ei tue 

• In - n^uo-polar current of loduret* Intensity, 

In eottuet •» l in leu lorn tn* torsalml point of the 
trraLniant U Indicate, fcy 4 blanched border of the 
laelorj. SloiirfH Iblletf L ib IrettiMU 
isra externalv* leniom*, elwe deeper (leelnufllon. i« 
required . bl-solar uum-nt of eedarat? iutanaity* 
’irlod i!UUn the Uiilots) terminal point 1 « ear 1 
Ibillftti carrot,-.unt of Muon ta advlnable. 
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- ttEftitPT 


PrapBp-,. f^ ri 


‘ f * a « ' ift'ff ;, 4 

t U , , urt< 




ISFfb 

l -fliii, I 

n. 

' L.'r 


-«o&r 


Jiwir 


i-lc-r . . ’ 

HEA'f 


(r..{*j--nft - ,. ro ) 

.= pi . .. _._ 

U merit!) | 

i: 


13&L ^ OfiljtXjfiit 3 

J'n.i'ii -» ftOli&f iiTOTTl 

t. timszi klr-cooied ntr,.,-!,!-. muunm- 

nfiVefcs: 

*' —*®aati:illy ii act- t: ic all; ilnot- 

rJ • j 1 foe tl y ;:a4c t. -iei ri B I, 

>t iijtinners 1 rlii£td-uAu.r uct.lv it’,'. 

** Aida etlirfiw fixation, 

5. ■’-lextorca uciii-Hlkullcts balance. 

J* Rwtora* a^ar.'Ciirban liioxtae buUnc®. 

7* . . ■- . % (onl * tooporacllr); 

~ i ijt- n -4 rsc \ c*4 “ i , p- + s; 

i* "**•*» t0SEie ocnditlan* . fraetl :ynl Jom 

2, unifa : 

fi)t ..ulnltjc s'j Li ii ts. 

:.,Teir iiur 1 Vi,V■ v j. 

' .4 V - - ' I t-l-- 

% jiubstfe© (Trent f&ijLloii'!* 



"jutigftM. 

■ . rrot#o( i 

- * 


ill 




In * ■ ■«-r !. 4i|g I> | «.' l 


-.lyl. 





touo Unot protru4lni) . 

i W _ . ^ 

m V J r » -V|4! z . 

::a ■ ’■ *•*"»' i } tr L t 4.. - t>&l i OPl ;; TA 

•■ *-Uj' * ii.ifi.nlj ttnyLfeJx .-J tauL; -Lillet 

ny** 
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l. e.,-, t=, u tfl 6 by tl , 5^5 rtll 

W»t*r Uat,!:,, 

V A ” ‘ tj ‘ r -*‘" : ’**■ C-.llUm Of 12 14 1 £ , . 

- m i'-lr a j' '.in '.riw .tva.t,j ,* cml {jgivittar. ) j, ,» 

i i d 1 a,tf! d p front yr, Ji tMi-cte* 

b. in *«• L**« Calibration Start) . 

Ti " ***“*• iM *; v ' !a ** ^*r tu***™* 

^ no* renal Ion on *n ou on** 

6 . « ‘"JJIjjwb i»-r« ti „ f 

'* r ' 10riSa "' J * u f * ^by one front and taefc, 


a * S'Jti-ar'*thr-.a itoeo; ^LtBiUTt - -y^T 


CC IrljcJiTL . 




/ AWJVr 

30 /W.H 

Average 

2 AJIN- 

30 « 

uarV 

! 3 All*. 

30 •' 

Vary 

dark 


30 « 


Sule; To aaubit *c tnls.'.aity, ulf •„»;* distance* 

muary -£z t 1 -i'iC. ’ 


r.j :Li<u-#i LCflo; ' »oj Ln oxt.ro jo toxic coii.dtti.Tnoi 


1. 

. -f 

ti* 


fae otib-erytiitoLi 

t-f ai&kaGr. ta -r- ^i-Vcn mi altomata daya, 

r * ’ tj t - f ii t. kfivoa - fro At oi;‘v* 


Ssessid 
Tjiir:. 
r-jurtr* 
f i ftn 

sixth 


- “ u to knooa - front Eiiwf bac -r. 

- »'•*'?t to nlna - Front orii;j, 

- favt. to lilpa - front and buck. 

- ana. toai ail position - front only* 

« W * _ hu. ji .1 _ a. lb.T — 

























,*ft --el 


I 



cr/KiBtis 

Apsittrunof 

Of react Ion. 

Aotdori 


HIlI bhi 

itlaulft! t« 

Saccod 

Kl^eni n t> 

m-r ioiilal nUdl nuyit!UUii E a 


IntcfiBLi rod don In..'. 

id.-, foil a tin,.;. 1 

Itatirtn 

61titorlai 



dttiUonti 

L* li&ult Ins a T'frJ tu In rutotsdf 

2. Thorough!? clean a o arm b- moTiu| cru ate, arabs, 

flfferrttScun and a xu An ten, A flft -r par-qosit aiear*l 

solution l a n-j violate. 

7* - % ' J ld th'j uno a. jrt-or; or o!I l -' irossln^a. 

11 * * lmi -' r '“ ra * ot “ l I***l OttO-qUarter 1 of on In eh of the eerier 

of nn open la a ion* 

■5. Avoid a tljiii dr^aeln_ follaurln; reaction# 


i- I'.iLTt . t ; u- Z ‘.n\ i,T: 


£a|rse 
oryt r.»fe 

rimo or 

iip^Cn 

L« ration 

Stituiaa 

Tlae 


4 Jiaurs 

6 hauri 

2 /AfCtf 

? sec. 

s acetic 

1 hour 

Ll bnurm 

2 *< 

IS' 3ffC. 

Th' r i 

sr aour 

5 lio Vo 

2 - 


Fourth 

, oaur 

1 WSOit 

Z « 

HS MC’ 


IJaituiirjr d±, 19*0) 


-* A,.ipnGBtOrflj 


1. Ijk. ra i ff tily olotma* niartJ>*ln'Kiw :kml asiartr.- 
u^Llc^tor f > i tsi n I ooM k- 

3. tor contact t! on nfc±n, reduce axfwa-r* ti-^a 

'.no-tiUriid. 

Tor fonlafil trwMWit on ays 1 .* ^mWiuiwi reduce 
oji .l> aurci ti.:n by ono-Nlf* 
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Kc=.r (IK C rsCHES 4 CO. iWiUI W nbe-r.L.= .W, CHICAGO CLLLSOa 


The C.omplete FISCHER Line 



T^r HM.flLft j "j, :\ , , y 

inl3+ I** 41*4 ftluriui mi 
tiling ttrfra,f. |i# 
***\1r4 -m *1**4 a* mmk 
im* m+ iVn iWr^ 

"4. Hf V«Ti1 mf 

* ■ *f tall■ >[ tFpjriii.iig. th# 
«| i-pf l* Af *m. fmt 
** *** lit tart *#.|rflff#ii 

B "#t ■aKimc 
j*4 WNtt Iwal 
11^. Ml It V.hM ,t |i a r •+ ■ i ■ 
r '— it *rilf la. mi flaw 

1 * m l^ht* igp 


2 


T^lf M-Idf-M, n-L HER Lilir 33V Mr, v ran Vj-j^TJlU! Mrdk’ml and RifflT 
1 Lai 'f-h^n Uaii- Hill! Frapifm-i t niK l/, rnb-E^iu.p I'-iL-inrEv 
Appal Jlili and ft A%* tifiM-rjiliir^ LKll^cr^ \larkinr-, 

L ItEa i iolrt aw) Infra-rrd A*'«w#n» and S u p p I i f i. TW 

FINCHER tajLbwfa^Briiip policy r^iuir.^ alr-a that t %cn pic^r uf FlfdlHlH 

(re)Ufcpait#ftt *b*1l tup-nS lit rv Trd in prtfomiamr mm crnifwl Ld£ umi ifeipird! 

fyi dire- KHhr |iutp.-^r. frpurdtft^ of pii«r. P SpvmiuI, ihr uml it^ll mu-i hr 

priced ^1 ihr Inwret jhiisiL ■ ixv-iiMctit Hiih rju.ji1.isi manufartuw-. 

1 '"‘ l r 13. t IN, III li A. 1 L K l-.-Li r Ifrll mf of ihr liirpi^fc na^TILlfjl' ■• 

erpct 5 oi \ iA , i j iii,l fli^ir^>urpti-al'iiirdii’Al ,*}ijiaiaiu^_ IKpir *qui|iraf i fil i? 
Lei mi I! Irttai and ttflcd I hr world 41 mind. !l j> a fail *urth ri^Eillf thll 
rniiipaillj rmEtifle»| hni ]r,hp 4£r* w ilh ^IHill iapilul. and Tl*? 1 Uvtl built Li|'< 

Hi lU pnwral prnpwiotif * ithntii ike- rairt-Ja^ioti id Mutwdf ,apilnL nri-rE 
imdrrttlk i 1 C ikti'' r«- ■ ■ r rr-.i t :_■ iin.ij.al Uni- ^ r fcirlir*# I hi 1 - - the ■ fid h 

^ itidu^lTv wIwt t ilw men ukn bilUkikt il kaif dwiTS brrH- alu) 

^ill ar-^ ihr- ^ t3nr WU nErrr thr oij^inai ufeal^ ,4 hoildin^ ihe hi^ rffi- 

■ .fnr. ,3ur.*!,lr and rnull^nidirii^ ^iui F .. S ir.iE jh iithlr amnj ^klmj it at j. i*Lr 

pBh f li 4 Wf hri-E! fnMibiaEUf lI tkmujth fch^ riLOipaan L * hl^lnri wi tli ihr '4nir 
4 M iit in li ih L'f L. iAfin^hip. iriiinaprmpnl ithd (wrsMmcL 

Flif 1 lh.%1 IShifr aha.li itrniijja^ hi^pLipl*, flinfv'p- HJiif 

«.ilMiri^i|n-- hi Lhr- I oiCf-il ^U(r- .il:id lhrr--.icln.iul: the Wftfld it%r FI^HVS 
matiLiFarmT^d ^uipnni'na and tint vitiiialh ail nf tk.^ owr * p^riiid hav# 
pu 3 Ti ha-^i 3 aAiJlu-ihal MM: IffR iNjiiES-nifnfc i-i -n iilrhi #■ ih*t thiv Apparalu* 

- an hi# thonrmphh rftird upon. 

I ikltklfT s I "hr- fart lliafe II t r \ H\ R £ fc 11 ih-Cr ihlllr^ 13' phllluk'Li 
ihnuijEh ik» iinn fivt&n tniwd ilrjilfr rppm+tiEalwr# m-i r-nti fnabW ihr 
pat- Ini-#r U* prl A tttral i3ph) n^iipr |Wr dxlldr rVprndrtl hi >if fffirt«iE 

,!,| d durphli* rt|ui|HHrHl,, IhiI j! (hr p-ATIir lilhr «*-^ufr* Lli him aEi r raiirdi-fian 
Ma > I ua Ill'll „( Wr%itr fr 1 Til r \^*i1 ntrih, Dur rntnpatalLifU *mfl|l PirrSwid 
#11iand dirr^t fai loii i-rprr^nlPlLin -niflldr il*- In piif-ihr purrliaAcr 'urh 
i4iliir j^t da Nur ri^N-tidrd flp ^ iPMH'l If t’Ait'lIrd h% am rvimprtilor in ihe 
Arid. 
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FOREWORD 


Lm pr«e«nlui| iBit ;UHli Ediiiuii uf die H* C- FISCHER & CO, Cula- 

li'i; ipf Kii-i*|E■ i-S11a sj i«-,i|-\U-di. ,i]-K-[iit|ini--iiE_ \-ILn ApjwrjtiK - 

?oi ii> and Suppl ei 1 -,-. ii i- prriinniiE lo imu?; 

- - * I ^ l jj1 1 u '' ? lli™ Ii-fr-rn naactr In ipi:||jdr all appatalLLs aiw! 

hi-i^lrtl \\\ lli-v |itit-i' L.ni fut llir lUImi l rln tlu- 

LIlI 1 ELk|,'l a IJ|K' J'lUi 


2 I l|3U nflru *'1 n | ■ i ■ I lei " ilni]% jlit dlOWJ^ ill fludiliL iipparalUF, 0> CCT- 

mid uipiilje-. jwuiiitlinp wlwtiqiu !■> lie niPiJr. 

0 Thnl ]itL ime Wn in.£+rl^d for ibe ■ niiv. nirn. r- ■>( tMiurtmift 
[tli i iii|_ - Sa fmm lime lo li™ dinuge* in ]irV» aai* fiftfflMij, 

^ Thai n hhi i-lv ideriasoc indrx will Lk* aVinml .n ihv bui.k ■.[ this, 

Ev-’rv pitceof AppuniUl^ hIhi all aedraaorire Jllld supplies lUftcd 

jrr rn iinmitniicd \lr bi|rli ijLulily imd lluirviUfhhr dependjblu § J I i- 

Ut hi- ii 11.| r* p >ii ii ii 1 r further, llm illu-lrtfiiinn- jihI Je^vr iptinn- are n^l 
bunting its lo delaiil, in vii-u' ■ llir- iurt rli;i 1 imprOTfHiwni* ;srr ■ nil* 
-I Ilil.lv be'lllj! rij|lj;}lE Jiaid, when fiiUTwJ, ml^fllr-d b* I hr IlfeilfellJl .irElll^l -- 

( Irtli i - Hill ,ilu.i%^ Ur filteil ^JLli +l |1ic l.iii-t rE«Kli*l” rtpiijkNAtUl. 
„ii 11■ ■ i e irnr -uppli^—nrw iii-ideb ii.uunilly luring «u[i«rior tu 

ihe aiiudel* replaced. 

liT-ipjr-l- fair il^lfi* nrJ mtEilojlM^d otp' invit'd. 


NOTICE 

Frsi, r■ fJ&tiEftdl IT*" ■fclllijVi't 
. hlllL* BWLWp - * IT. 4m 

riM HP 1 A LO nni« 

an 1 irii.n Ii' tf rr S"*™^ 
.EiiHII * * i h ii • 

|j jn.i EHAiriKtkur- **■ l : !' “ 
jei D^lfT- 
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FISCHER Model "M 


Short W.ive Appar a » 




p|% 

| Hi!"' mnl MUHVtiPitplI to |ki 

'*'K 

Iro^ [ill.lK 1 Iliilii Mis ill» m i^ii,.fc| % vi 

|tm-M IlfllnittMtlii’ Ml A\ 4t«ftrl taiir 

ViMiHip im>|HiiMnl U Him* Mr 
Uhl km it l ! ll'« m i. I lli Li i u n m ^ 

IIJHIL-I-i IK I’ Ik - V lUli il in «v vEjn.JjmI r%| n 

nirtbL I Vl 11 i^l I i 141U *1" I “I till- nli . - %%■ rlliMBn f 

tli.ll il nnn 1"* viHimIU f'h-n Ni.vilm 

Ml ,|nut |L‘l lull |»'iriir!. 

.i|I(i1ie jEti-hitf hi U m.hk- n iEli i-Mlit s m4uti 

HP wflf. |Mll, HI iMlJl'kll 

1lIi.ii III ih r.l I III II - I L S. 11111 I a - :« i i i i i ■ i I . ■ il - 

I I M l'- \vilM RR l-lt l| 11111% Kni' 111IV ,t|i|.i.|| 
,HU> HN[U.I|1]IVll IVltlfc IIII'll cli'VtlLHk- 
111.-. .HI:H ‘HMl alii ll'ivl tn (1,111-, ! s !:! U' 

ill. I Krill U Liimri -.bill 11% I ■ .ii rn. !' i ■ 
hi | uai mp mnK him 1 Etov^li 1 urn 

I h|> \hiJol ,r \r | mi in h|r- ill vlnul il j.vf 

-I (k|«l M*. 11.- llli' I Mil ll!p± i ? \. l 1 1 lf h hl tIlH 1 Ml- 

"■iMjin 11 .llh \ him|h|iii' |i-i nl s- i 

imr- -n ||. cm i l‘ 1 11 im-i ,i i hH<Rh i-n ,^ii;rii nn 11 h- 

CliH i iM Hig£ |i,R|£i\ 


Control Panel 

\ 11 KU JI [ 1 1n-aMiljui^il (fc.mi l ni KlSt III II \k«.|i-| 

'I ‘■Ihirt \\ nr \fifi.Li iitu* »hnw 1 <MIII|i1i| > l!’ > IIIJJ'LhlLp.v till 1 
•it (MlKill * fluEli'Ev (In? -m-jzlr ii.mli ml, Elm mill i.MimmhM, 
imJ li L.ii. ill Hhl jll.fcl" ^ihUr- 111.- -imiilhih iM i milt M il 
Iiml r Jh" •!( k -1 .i I p. i| i .iiiir* f-LMlun^ «|nVlill rut- 

Thr n rill ml iim\f Il4- ill m 11.1 IhE.IJI^ of pM nl in,:. 
Imi«/| nuui*r Ml M|1hL mil hiw* mlj.LMlMMlI, |fh fc 1 . 1 1 Ei -1 Mllp 

. . ill )i i -In . I ill. "Ik! mi a MY |ii|i|H*M-. -in" Winfi’l 

\ri\ fiiir rnnlflll JIN) JIhiYh i , .m | n - _i jijil M (k' |i L |(||'ilt 
n -in, i.-if-r u|i i. . tiu 1 in 11 mii|Mii ml Elm .1^^.11,1111- f him 

rmi.ir^l ipplin 4»i in ik ■4r^imi|(fsi* r .il . imh iiI- 

4 
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Short Wave Therapy 

j ihplJprULm dpflit,. -hurt UtfVr ili-LlllirnilV 
! i iL.l '.Mill ■1i r 1 1 llirtilH'lii HI Hr Ll* itr— ITVP 8 .1 plair Ell 
-• > -rv pin -iriiiM - hIFuv* \ ill 1 1 • ■ r il .ii-, wl|u Juve li.ul 
r\!>-n-hr- i-a^H-rii^ii^ v.ilh -ln>ri wavr uppiariilictu- 
i ml n -ull>. -.il ilid I -li-prl tfuvf .iinrlu-imy i- per- 
kd|j- liur mn -1 ini[ miMje m ennlrihllticbife In mrdfral 
M I ii i- ■ 11 i i■ \\* m'iiIjJ^ii - if|H h- 1 1,i | ili-.rmi'iv ■ i-l IIir* 
...» A- *1 mi ubi I hy lilt 4 ii%sliii[S hr ill kk [illirt UjJv 

n-K^, -jI ■ . « ijidtlip-r mv i> iisiict«jii-t!liiJ in mu* 

■.nil.- .it if I rfli-i livrrm--. [Wp lirjtiiip; or lifr-dl- 

<! r .iii- n jii i llv |mi— ikli?* \p|il^luiii 

H.rjiK -inijd ■. Ill Kriup ihr |Mri h* Iw fo^h-rt w itfiin 
die decfrknl ficM- It i- £*lr r ,B my ilwi wNli 4w*t 

IM- i!; 1 1!h“ fTT’i till! - -i hi |illl a- mm h hr.u1 . 1 - Villi 

ufii v linvwhrrr full It. 

U15- 

HU 
f lU 



Features of 
Structure-Operation 

I'H^ I It. fliiihilllPlhl Eh^l> -hi|K lllri- iHhtarr frf 

I IM Hi IE Mi’dr I "M™ Mr fo- imuiHiilly jTF*-Hl—it l^n.-*! 

2 -V i iiYrT foruuT jp|p*rittUh. 

M.IAIKIM'n in \1TLH \TIO\>, Ml fh | 

hurl M. .11 i t ||||il|. II I I I1-. Jl r 1 pm-iiSifafl--Sldihrl nru ^ 

i nlIin tuni f ■ ,ililr. i ii irjri i»i i -i. Iff. jind i-r arihill h|m - 

II -i Ir-fc jiul Ilir-lilfc ril fire LrEriJe*. 

■i l« E B iAimt|UlT l.F I'EHFiiRMANCF fescher 

\|rm|i| 'M 'hull \ [I]"*! fillll* i ** deiEgD«l ml ■'frflr 

-lm- U 1 1 l-i pbh 4 1 Imiijjt i.i'lli- ■■[ ■ Eli- u ni 1 rii-llt'lr-ftpr 

! ‘I AC -1 I I HVE EE 1 JL. SihagiEhi ih --E i niLlr^l .tinI 

hr-- ii( riiPilr^i * 1 ' Erdl ilF i -. J'uhri B'lbll 3 :^ d|ijjlinl 1-1 

[uljnito -~iE iiihi l-"i- J n|h En SEiaiimiEJin. 

"i. ri in - FlH III II ^lihild ~M i- l-Kitr iithr iinir— 

:J tH.'.-irr, ^ FfV]tfirr. Flan-s .in 1 f'pw^ mili. ciTirb'iil .mil 
ul lJI □ IhU'. Lilli il luEll .lEI-hll - ijl-l-'inl U f I .13 fii |||. 

ii. PA I IF M' ill Tt.S T>. Tlfc^rr av* -is, pallmt-' >ibE- 

I^E-. I..LH fur ■ i-ncljfn^ur vim Lri■■ ulhJ for llw ih- 

hIlji linn f i-ahlf "*r indiw'tflmr 

7 , HIGHEST QUALITY €a\-TRH TIOX Hi* i«y 

tn.i -l iii.ilr-ra.il^ jr«- u-ctL Thr -i B ,ihin^l i- wjlnul-, l-uall 
lik- lilu'-L f ul ei i I HI ■-. Tllr pp-nd i- hal+'lilr- 

3 . VENTILATION. PpvvaiErd l>) ilir il-mMi- triiiit.Liui! ni 
Enp --F • _iI■LiifI. Tllr ah paw*' U]|fcjird ulir^Eh i-^rr 
th * 1 Elll-r- jrmI iLMrfiilariiin t 4 iirnplr Lr- jtrrtrlll -.TrliriE- 
*rf tul** 14 * rrL p a.n 1 li^--L --T ikifiiliull -►£ ii[ip[in'3tinn. 

^i. TUBE CIRCUIT BALANCED. A mthod irf 

uuriiiL- in FlH HER h VP F'-ay- earh iwhr tn 

rJirrv it k liiacL Hk 1 r^rll IL h protetrUoai dJHl 

Iipngirr lifr l 4 -[ l hr luh«. 

in KI.EITEH^t ItCIl VI ' I RRLNT?. rurrniU h*r * 1 ^ 

Ihh i ii| nail! ThF rtectaipfwrplra! Iap>llr I ||L| i rip 

iiip f lil -[(■■! l;lL unruEiuil. They $tr bhui'll F-apfrhiF Er ^u« B h 
riHTfFii* in pwriou*modrlfc rL-^iir- riillh^ run^ l>e itcn* 

iinili'T i^atrF. 

||. \ 'll-'Hf i*F HM'II IS (VKFERI-D- 

<njilii.ll i. .Idnllinl. V ’■fir.'iul fluid* 1-r htt.l 

ni n -mil |( ,v 1 1S1 1 hi hiji I ir-t* Ak'Lnt (ULft? Jrr l - liriirmUTTk 

l± INDUCTANCE DISC. Till- dBse » rpf^l frm™ 

\-i ||. I! M.i.Ip-L -A| r \ 1 Ii- udntftqge r- dsr liiue-Mi- 

,i n« I i iini t'iiipnLT iei HlllVin^ ^ 3 H n Fl ivni’i" applai ari'iia-- 

i ;-l \ m> v Ac F:n in 11 tw n n- vi r ^ ^- 

ilp^I'lifuSh HMhl Ln [uii I - x ’NiuL fliMp. 1 ^ v *'y 

I rnrlp hkl V iiM'il Vi Nil IlH oididcrnrl I port! !* rln lr-Mk- 

|l. AlOniUTY. Tin? 1 -irp.i' iii^K-E- -whd ™ ,|B 

|in-ill --ii till--- f'lr’-hrrii ... tu lF |H,h ’- 

15 i ,i unvrmi perform A icrt*. E*-r* risi:ili-.it 

M.hIi -1 “VT Shffll SmmtbIW Imt* .UK 

LriM'hll nSCHFH ftlJJirpiilrr JirrlninaimT. 

I inlr IVk# 

anil 

n; I f E 2 S.IMI 

mi u tW 

|»CAI 


I I -C Ilf Ft ’lliii-U I “^1 ■ k-.Tl » ^PP-Fylll-. -ri-plpppfl *tlk n^lUr- dtinl ■■liliN-hJHNV .li-r 

l*.p ...hpUpi^r Ji^ll -r Irrl J-'H- ■■ k ^-I - 

| , r . Mi,* 4r.«_ -him-l-l H--i -ir,.,- I-r ^InNl llIF -liilMH^-- 

rlw hHHir- 1—■ I' L I life-*, j -Fh'- I amnrTlIPB »"f«i 


-<iii*l# "1 1 f |- trrd 1 !lr i-|pi>iPr 


T 4rh^J-llM|E -nl 

M. I'j'P durtifii • i f* 


i>..H,„ life-' I 
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FISCHER Model "S 


Short Wave Apparatus 

With Portable Section 



i 


f I 1 11 ^ llu it i- fir-i by 

., Fj \ , I nrl iUid M" 11 ■* M ,:1111 ■ * ,|p » 4s| 
* WH , 'll I pnlnliLr wrt^ 

lllilil till Itf liftwi mil of <!" ■ .ill nii‘l I,, f | |H . 

,il liolllAOl -'I 1n ]itc •'■"Hill fll i-V.lbi, 

j. .ill all-jit* r vim ininH. . .»!►»* «erv -W 

applit . . Ihr indm-Un.. birjprii, 

. . in, Vt'hrti t1t >in*il lilt' ill'll r,m 

0|ll i pi HHl wiili air-^piin-d vl.*.*tr«de* j- 4,^. 

.. . 1 .•" Ir wirtl1 

•-.hUts*. cuff, |Mil uttfowi detfrodr,. 

y t | |1| u l ... Of I 1^-' I li' I’ Mfwlel pff- 

n,it* imm - to itfeet Vfhidwver wave Length ihcj 
— villii 1 1 6 imii'r- tir 12 mi’irrs, TV it- 
aired wave kttgtli b tn U' ^cifi«l in nr4i--. 

I Im ||H; Mmli-I i l ini 1 *' upiurjtai. 

'I’hr piin-(.i- i«)«'■“ Itiivi- .iwb °f toni-iltim. y 

i-miipldi- li- "f ffittim*-1-I . . i- 

[1|\i'll ill'I I'M. 



1 

2 
3 
t 

i 

a 

V 


Features o£ Structure-Operation 

Pqn Vff jj» Oifflfi ample (i,if nWJ IJjW -if ajuilh-aliuiH. S 3 t,ii 1 h|I i* 

an iillljfcli'lii^l rapMh . 

Tlsrrr jiTp- wi\ plklri’l niillrl*—hull |ur ruliilrtMl ^UviruLlo nli*l Isa* 

lut thr iiLilui l.iln ."■ ili-' L| T f-fflfctt"- 

Gbtilitil h teri fiinv ■■ uiw.nl ebji lir applied in ail ant WL up 

let maiiiFJiaiL 

Th*. lulif riFi-iiil i-, Ii.iL.iin il. u^-uciii- Lube |-Pml.'i li . _I1L|1 r^'miMiim, 

i!i m-i 11 »< hull i- Suiiihr—i ipuhii lltnnjph 41 .it (fitly iIk hM n^lmiiU ar^- 

imL 

Tlip. ^iipiu|ii:al rUrrefll* aw ojxrUilk ■•Uih liv^, giving mptflt 
mull*. 

^j[i-I ji i-HMi p^rffhmMiirr h jtiinniMEi^J- 

i- Li Mil i* Mpliunjl— (Wi’i Imi^ wn*lrml i«i pi , lmi ivury. LmIU< 

i Ilis. iiLium 

ii 

II J-1 | I III 11 'H-Brl - I* H-rl-r*—Fumplplh “■ Mh llrllhlr arm -omI I Iriluv I :i m .- j|1.,s * |..iil 

r|fi#lp , i4'lr ■ I i f J 

H;f >|-l Hi tl Vhkdj-I 'I 1 IJ m-Hr- |h^tr I.hI ■' ■ -rrltian i ■ I i I “■ 'illli iihiln# | j[ Ihi r i ■ I ■ I ■ -| l | ■ ■ I ■ i ■ I ■ ■ i ^ -i ,■ 

4 rB li.P IJhH-k.- i *mii t pidil llntiM# (IH a illh B ) 

| |m 111 IE l|i«Frl ■ - ■ “h nn-Bf- - ...ii|rl, i,* h|||j FI I S shir ,Lrm Hlh.k I mill 1 ,1 la, r ,| h „, ^1,,, J L , |k ,| . | r , 

Iii ■■ill--* I Ir p ; ' A 1 1 

>ri M ' 1 ill <5 *!■«■!- I . . . SMirl . 111 ! ^rlitn. i.e.ls i-llli nnlt|rl H 4 h‘-ri r.iliti- I Lnrliulkllfl M'|Mir- 



i +znr 


I JM III ll 1 |>iiIfI ■'•V" t* mii-lrj-- 
ti.pf l+^b-« -ml i n flwlit«^* hH( : j 

i-i if.-- r-.,. r^M, l i B *hi l i,i , i l ipr Fiip«i rsi«a 


1 lid* 

n VI M 

rl \>'I 

Tl 4 «K 
||1H" 


rn^ 
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FISCHER Model "GF45" Shockp 
wilh Radiographic Fa 


oroscope 


I 


"'ll’ 


l(i 


v * " llr^ipird Wblk iJi-TMlit |Mil |!h (HR* LM 

l ’ 1 1 1 1 ' Ifci^h -jn.ikih j- ill 


" *1 ilhiii: -n.-.- mil. vmlU j l;q|iU% ip 111 -i■ ii itlr- 

-.i i .iih‘-pr.iphii fat-iiihi**, FuUhm. tlh- HiMm-juI 
' ■ 3 ^ rii .1 > immU iir i i-iiiiiimE imIIi d MiikjiW iiridr* 

• e ii »■ i I in im-iijiMi 1 r< i|.ii,hjE^1ipLjr Lmib. 1'hi" ^fWHuil •-miki nl 
n»> h l1l,r_ ! 1 1 1 i I lull' Ilf I n M fci Ml bit UilH|^ri a ^i 1 a ini kHuVoltHgr, 

F3>* I IKK \K ^CiK-liV" i* imi mik ,i tp-ri Iiigh ^ndlii> 

, 111 lk i ,l1 .* ii .Hi i.iU ■!11*i i Ln l M«ih u m*i-#LVir .mil 'tiiniv. Iml 

■ ■- -Mj I |*T|iH liullrr. Fim rt up |n l-S V. *i'l)>l M|i !■■ 
:_1 !‘ k.l In I fir illii^h jilinn Itdov* I “ -limb 11, ■ULn linl In llir 

l<|M ii ’ 1 Hm ILK I! 1 ii EhiHli.i^i |Tili. Uli.'Iimh'isi fm SnMri 

iui ielic. I'll, hsilifch mi; l i-L nf frill llih~ !■( ^trucliiniMinviruikin 

• in I >l .i-i/i !fir kliirl iiMfril* of ill t- ipfwulli*. 




FeaLures of STRUCTURE OPERATION 

1 t in in il \uwi n;ri"' i* ihetau^HW. 

I iiiMnivrinn i”> thr ml-mmcrml l^pr- 

2 [ Ifill" fiilv f i bhi-- li 111 1 I-- 3 risiil-Lrd IiJturf- (jraHlfllulBI'lil k 

i y|nj -M,TfC|a I1L-H | .I> ,il tllr* CUBch «E J fMa|£tT. 

^ II l.ih-hlt |1.« I'liifEntu* li>-ll tathuir tub** k tH«l_ Ii IP dk»i^Wil 
lii jhr r'AirplMHifl't nli'lln iGiLiii an tmlli- 1ai1in|era|i|iii and SUutftfCWVfcf'V- 

4 II., Ilifc.^rs—i.i|n -«i frrh i- lllr |VtN-r>ui 1 “tt”. in.' J^u=rin^ 

|I*M2\ 

EJ b I fiii- -]hhill. r- ah" ndjlfclaklr Mil hiiTaiunlalh Jiwl KrnkAXy i J ' 
cmLtirip A\i% I iieiSlJ5KH> «f srrrcti KKBL 
[ hi 1 Jii jIi icillapr LrEMitforilirr k dcv^nnl li j IITOlwfe -Pahlr 
liHiih jF IbbLlh i'Dn'IKIN'v unile-r jSI hud 

*y + Hkr juaiii a- |inrr hakrlilF. fffr fraMii pram 

Q X 1 1 I INlLla'I Hall _ .llhl ill I u|h4TmEliih H-iifk A**' JI i.l T d'l in «S !l-l«'l 
ijiulilH, 

Q b ii ( i [ i ar.il ii- lufiiKlb^i 1 ^ 111m 1 iilli* i’M i-llhrt I l M vi.?c- i hH ’Lb 

]0, KiiiiJh^ 1 1 .Wthl kn^LiLraL ol himi.rt|rnd £U*. lj| 

II ^lifllll 

II 

L12 - P M 4lf.n ^f iwti ■ P«l I .V HpMniMii|H-, Inriliilkn^ Vi« MMllI- runlet, l B iitte™ata 'l: 

l*i ml i^llrlh 

1144 i -Hi l«t< r.,F HMi 111 IE it.rtlrl -frl-^lS I Uyrmmty* 

I Nl 111 M UrRh.idMfT^|.l.lF Iu#rllii.-IM 

b^Jlfl | la if— I c i mrr, t i I.I.F ^ M ,4 P" i.iwfimMlp *wannl., lk|L 1-1 I i 

|, i, iVj M . ■ i r jWW|#JiiP p" i! j T , i r.iR- i 



Mh 

LUHJ 


1 1 1 1 1 


i f imr 


1 IRSH 

*iCN» 


J 
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FISCHER MODEL "60-8 8" 

Diagnostic Shockproof X-Ray Apparatus 

'THIS niipflftilu* mirtMift . . .. DIM Ih( ill* tnuKU-M |j 

, Hfrioit, )^n h |Kui indnufarEiirr rirr mmli- a\mlnhk' ifl at 

■* fili-nJiin-K -In n-k | iriMpf !■> bciflli ii|irrnttir jiiihI inUarnl, O^alt Jmi^ 11111 *. i 
ii | * pc. ►x.i rn .i i !■ I v 1 M mi TL liRiip, 54 U. ttilK - lijjjL Any ibe pwrfifci^n# 
m r iilid'4 mrl^hprjphh nr nunm^ii), 6 , im hr ntr.in^nd an ^rsiiril 
w* IMritiui lo mjoiisfi triplr.*- but *, fr. w swuMik. Wilt ihe ^ -JJ 

11- Pik|iv. whir h lii-P ^MlMnlr tin- hin l , | t *f rflcjia^rflphv ami Hl4itrwcn|lt' Tj, |,. 

«prkllf dn%Htd appMlnm ihir hiiiil mil ^iu« nWrn vrAi -n-rwii-r ^F 13 .| irF , 

rhir nl|>M, Uni. Stlfn-Miiinl liwv^ \* li|,V1»m4v inn-ihle. I siFlp |ni ,. rn HB *jk 
■mi Mn-ni> r thi> nsaiKt! MniH “HKrwr Mill pi^,? 

*rivNr ^IrlmjiJK >^|ihiI In riim hi f mv hlIkt uiiil jil .in'. |"i Lr - |trfc ^,,. i - 
|.Nh-iHM P ,, J|Mt c | ltlll ^ p lirp pprml *i*J Ij/^r 

i |B|r - “M 111 : ,! iT ,,1 ;^i i i-' lt ^* nil tin m»' rh-ii -i(r^ ^ iir * r 

l 1 . nll ilan^iniifliH- |»i iVimi.iii. 4 - .mil crninJim -f 



Ihjgrwm -pf Mpi p «^»M bit 

"■MAJS," f.i AiE IrlM *qHv nun li| jp .. 

t+rf J'^i 1 ii ■ ^1 ApfA. 

jfpjr: rrtHi ■ AafJ-b *r* ■ 

e.. irfii'Jfi* I Jrtvn 
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1 ■ ' !•'"iii' ii f"i Ikiiiimul 

.. ■■ '"i'll iltuMhitutfH, far tlifMe Hjhrt 

(Ww i! ^ HKB ll | III". I i|.|. , Jimm.i (g luwi'f |[|un- 

u .n in hmiIW ; i.. . "i ii... I'NiHUt TUt'Tibt* Tin’ 

i ‘. 4inlif« -ri .,1 III. .m mm. pl.m,! [I|r Lrcu k i* 

. . .* - ,H " "’ll I" wiilikitiii.l rabflf^t fkr bay. tad 

iuiif llui nn dni<|ti^ i.i juiiml n«-, fjg a* a 

' ■" 1 ' l! til .i y iK’jitrtfnlrnl ii ml In Jii^r lim M’rtMT 

tUbl*dL It hlM l>mi lmil ,||. u, n^HER *tun.Upd»— ih .rulih Kt» 

" i' ■ • ■ I 11 " 1.1 I •'! ."4 S 1 I L r.l 11*11 L|i I j I !| | "I | ll I ill III 1* I'PIlilirlN L 

1 hr * ill! |’ll' it' "ft I.i* liiiil, u-jpi^t a 'ii i J lr liil^r, tliiHrii« l .i]ih" »rrt¥!t1, jtl.l 
* • -Hiil'liiiicrii ilh.'ri 1 ..|"ir m|iii' 1 lU! 2 m !( -qi.M.ilr UniM, j.nl 
4 .f "'ii-.ii jrmlili, I. ati* C'Ili ji.'iitniL Ii,l— ■'-■Iimi'iI iimiii.IjIi iiiiiiiu. i »-l- 

■ I ill i - IliliLl 1'lll'f 1 " i-\'. I'l'li.iinil Phi MviltFI* i'll" nir 

• . thi' a|'t-iTjli.> IhvtiIU fiiilimr ii p thr moH ooUUirline; vray 

i|.i|i.ir J.IU' j i in fjh 11- ntdat, 


1 

2 

3 

4 
6 
6 

7 

8 

9 

10 

11 

12 

13 

14 


till* LLBH |i *| *JihUr.-. % li.^r ^ - |i|i>. .1 ttlwn vri^plji pl^iliJuLra] *J|lr fill |hH|| 
[*-u i" l M ttil ’iprraliw. 

TnfuLfi II l> >n IIUI t“- mHaulHl n» n^JflL 

^Mll ;r-lv!ljt -n r i* enqnirnl 

I hr my finr-i nu-r-ria!* jtrr iin-il ilir i* iiitar'ihi"- Kritf-"- 

- ■ - ‘ -“■S >r III it. n .Hlifc s-|k-iijl !-.Mj4ii-» ±1 -Si^lil rklla i i“l, 

2v- ■ i* i imar i* *■ ■ ji?i 1 1 S H "** I with LhnIi ■miI i j.ml iiiilluiii[H r« ii^irin, 

Thr I I Hkli ."■*n.k J ir.i|isiii'r 1 n>I a f*««a #■ 1 *'i | l* b pr i»illt ilir itiiii. 

M' nn^«rs- ■- rvairiuraJ l^htiim ilh- .i|i['jrjiaii «-jji tn- lik-Lra| h|i- 

hi ili-«i^nrl ^.ihjiifi. 

A rifn inr br^akpr 1+ uW a- un ^lililiunal -jkiy lraiiirr\ 

|hi+ 1 . n = v ( i; f J i mi HUm^< * ie & kA V nfj j JJfi ...ll - linr Ji 

^■llurapp-ri-T ,| k % J“- UR M Mil 1 m 1? lillCx 

Thr r-t. in 11 Imffh -n --i^ *i| -.1 fhf ir-ual , V, h, n d^r^il tl if- 

S I^ line HrH-n.!,;i 1 f.^lfifiliii Tablr «ill ^h- Em iBi^irnl, 

f” - H'* 11 KB I n ll. -I L-dlkn.ir %+tft I 11 I-.- a. . n- r fci-r d m IraJ J2ll-' 

■ih.-M anil rii*-'j I miir j.ru-T. 

TW lliiiif. m iFjifcd «I f^rn IrM-iiuTr* |^“ % |€i"" — ji- ihf 1 PdUllKia Tfpi "Tl.” 

!■ - ? l’H IIF 3t III ■ ■ i/m r -n I s 11 I iii urn |Mhiii-n fnnri iinrir..Hial 

III -r-n 1 ! i'f 1 \ A i-^il ±*. ilriirnj, 

Min- ■: i' T firi- r'' - > ii:' -fiih r lUml i -W L -ilil h |ir irijmiH . .| HH 1-Nt .l]!- 
IHnliML Hiii-Mk at Irvp iJiPiifiN, IJI n 1 F5«*t |M i>|nial+, mmii iiiiahiH ytfiiJ diltlri- 


'iiBr ] 3 ( 4Mll* 

f - ' I" I 1,4 PM- IE VIi4f| SbihrkppiMpfi riikRIin^' 

Ii#- \ fj. Aj.ipi ip.i I ej 1 , Ilir I III I iiLp: H-ii.Hi Ii I ill 

I j IrU , FMtU, \-fj~ 1 ii Ik . r J#r m T lapi^L-rl- r iBrtffP. 

JlrtrL- "-Is ^ | - hi h stfiri . 111 1 ■■rli.i i I r ■■ l llrhf 1 .IdilMrr .fcPI-l 

f^Pl rmlrh 1 AIM-I 

i <- r III |C ll!Mj*i -lM.r|,|, f .„if n M £i»i. 

Ik %*r»f 4|ppir#i4fi. •mm* »* ^k« P rtr'ryl 

iFTJn.fi 4 villi I 111. II llurH4|#llPilifJ(ihlp 
I.LIr I 

i pr- UF«l#|<«JPPfcRl if# P-F^i>r<P. 


I h rifi! 




| 'J I lL ,di4P 


J-mJ.riin Pair Tr^flViji WsiniP Mf 

"PWUTe -.'i 4-Sp rrj,'I : y n ti reiwglHpkii .Vji/un. E 1 

u-a-U np-'iT jift- . Arfhfj-i 


hmJPl'cui /iir TrPJN^/ rf f ..■ I"i ■-1 .g,i TMf jwr^n 
JiViji'ji 1 . SiJrVJi ft 1 in! Pulii! iifii.n JikA in n-qiuih 
■and 1 .n 1 Lire #p j-pgru^- 


jriiiicrNphi* 

•irt.i.v iAkkh hjrt 

Ilp..r ffH'T.H. I-^H. u!4f r*M* 

,".fij"j"J'^ m 1'jim.Ar liiiifim. I|f*rrfi1 J"T* 
xnhjifj uifjf 1 rffi*. if J nri/l^taiF*! h™J ^H*fj'.rt>jn. 
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FISCHER MODEL “DSP-20” 

Diagnostic; Shockproof: X-Ray Appar a t Us 

■ , , . u nnJ irnncnortabLe unit designed to serve ojs original 

A Low ce*, mo i c i„ men , firv mobile uni l lo large, ilxed Lna L qUcmLchl 
installatiCiEi or as supplementary mown* 


< J , II1 lI i,ij mi■-( it i.iliii . 1 . 1 1 
-I- i-p^ m nmlii dl ptrji iii’’ 

limU riiih i ■ui ii iii’iM , |l i» icm- 

imuilk Buth <«i 

ilk-i: infill* jjn! iNi^.i.,-i-.-jit li.iu 

mIha- 1 jrfTlufifcri 1 l3h‘ 4-lilrl 

nl^lai k |iU^r6.ljl.;: ItlJllh | >11 V 

-iritis* ftiNll UtriJilliN^ WJ* 

n | III |.lll ll'll I ll»L- U'E^I I-.1I L i *3 «f|- 

hs i 1 'jljKir- ill | m .-.-^l | ill MJffeJ n| 

ih*- j|>|-ijtjiu* Thi* im'h 

fl ^ i in:ic \i..riri [Hi- jtr 

• mill-- I mill- r| i i l !- fc| I I 1 1 '- 

llir iiimI h . . >3 h puurrlui, 

Ob■ M E 11 I.M'I UliJ i 1 (til h'lll .Iiu9 ill* 1 
ilit r^lihrllL Viilhin ill J' 
m«3Jl* lid .1111 | 'll i 'll 4111 . M«l3r| 
r- -4iipi i-muh piiw 
rrltil .uni ™hib Lptr-Jif kitli 
p-rl.lMi Jill | I I.im-|imTEj|k|h- 

Lj mill i eiEiijILi mrfl 

radi-ujirjphii ,-unl IlKuwiiaibts 

bii^'lI U '"iiiiiji i rii ■ >i i _j1i d»i 
r-Li'U lllr -I ll.ll |> -1 iifTn-r Uillrl 
-tEki'^tl je .i ii inur LiMl Lm 


r ■ mJ 1 bjM -f.p 

ElRI 

in 
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!•■■ In (.■ «bhm ■ liru.il luMfi- »a>i4ruili, ihU-ii. -iilii-*--., it r «|. 

riM'nl nf •fcqtf'rlirial ^kiii- Ir-inm- .. h- mi. \\ i \* *|nj| vi i 11 j/ihi- a-iaairrh 

i . ill- \ rlw'^l rii'i^iiiir dniM hk|£ Jirml jImIjiI * mh l*r uuiilr- Ui I Ml 

*™j*d \ ..I dmilifef in ShiniuE'k i.r >»hi.| h 

' i F ' . '■* ' -IL'iri >*nU L - in , mh i.hi, 3. jr-nli, „|hmL |t.r 

th. ' i" - Ini" IhmlI m - |u iuhi m> | kiir^iE jnipdliurt rj-ih 
H rJrt -i*. wwlf I nil flMlp l» in-, I null ,,i wilbullE IdUn .li>.I Burlf. 

s in ■ 1 .. . *1 iliisi M.^Eri -OSP-ar ifi «nr- 

- 1 _i i ■ 1 1■ 1 1 in >8' 6pU -i niarnfl iti Itviiluhh .nnl i||Lt M |.ihu, 


Features of "DSP-20" 
Construction and Operation 

1 TtM wdl I* *Ih''IiiIi-It- ^luirLprhw-lr mIibCi pp^pftl# pqihiimlc-il —^ni>- lnr 
-L |m.'I uni| pvljnaL 

Tl I l|i- I- If link I I .1 II- |Hiri l.l llll< U. ||r*|rrtJ iLillfl ill 1 1 % 1 ■ 1 '-"IILr -llllTil|IJ 

2 ... . . . ^ LII,, ki lt ■feu«u -r -I n-j-i- -iiMi-il HiliniHl 

I Dull. 

3 || i-.ir-.-l- I—ill mlj'hCni jlLs|i .i « 11 ! Il-iinni . i^iL i hijii^r x ||1, 411 Mir |h!-Hlh 

u>t r jB. i J||, .ilihT limJluilIv milk 

In I- h ■ ■, Mil 1 - mu I !■ il "SHir *1 ■IrfiniF- ii|i In -M* ^1 l. yr.il u|| In 
'i~ E.U fc _ Thii-^ nir jfie Cib-iir lini^- pn-wiMr ^|k j i i iI no (iipMiim in mi 
■ iii|H j lini: uiipiiAiii--. 

K II ill I Mil I- till*' -Lll.l .i|i(ilii • In ShiLIl III ,1 li Jill |HT.I ■ J IN I UU 

^ i iiJijiu- a H|H |[>|r i-. ,||r Jjf.. illddrli ruEilinilril 1 . 



f'inrNnn flrrr 
A:.ir. : ;.irel.TJ 

rvrd|..frn - jiAK 


i irm a pi||l i-g*. 

I ri.i* f.,.i 

iin-JiHwjLmrP 
inrprri j4h4 
mrltr 

mniJJaifp. 


'iir.il | il -lulU llirfi 'E’|i-i i- n I li ii k niH‘k“ > I ■ li.’n El J» i ! PUII-|h«ll. 

Q i ml «■ ilI p-iiiI InSili ii.li L - |r,|iljh illU> aillimHlbii' 1 -.ril , 

7 1 l.Hi.il-nn I- I lir iiii;iI I ■ A >11 ijiiiIi I i nr i n rrrr.l I UI hdili-i, 4 fII i -. i-ti 

8 |Er- in I - dip i-T.i-i-1 Ii-biI 'il. i h imu|rp?| l|tiiL. jnrl || iyl i ^fwrii ipilr n- iE-, in B 

pMErrfla-. I III- Mill. I- -I J II J: ilrlJ.1 l-fJjf ]ilUf--r-. Mill <i| il.ll pEDi'ENT jllj 

mm i BJ -'. Hi'iiiirdln* nn 4li> nmik^t. 

9 V|j|f rhil- i in I w"in kiii.imliip .u= kii clip- *-i >|iialil - Him Ip ii l>i^>gir^ B .L 
k ill iii.l iai mi khw 4 litiJ l ■ \rriar.iErU nmUra li jl.ini ral. 


"I jr% \l- Irlfi^E || ll-i l^uil" ll'n I'Hl \vnt\v IiiIh- I- Iiarfl I "I n-lirui I 1.i Li - uan 

1 U |,. ii.ii 1.1 iniph ! -I- -iii‘-*l 

1 1 IlHL.iimml mmli >‘ISl.llKH Sun-Linnmr, llkl mM Min! MHlntb 
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■ jI.-ibu i i- lr jiii I jiii'it U-p -Niu^m .nnl [iMitniiiMi * - f him*. 

I .i.i-l: h hlji l K ij-sipl.fj«k, lit-i.i I juii- iluimii imi. t Li il hf llJil aIhi 

hi 11 *fy r 


:Eii-1 I Vi; 


1MT He 


I tf*4T4B 

-ni-PJliE 


I U-ltiAH 


I JM I II-Ik M.I.IH IliiPhJ IhtriP Oil twvU 

tlnnl rnliiria T M llll IfHllh hil-p-. 1l.<ll,l 1P|iT Ie3i I. 

4Pi> ■ I Mf*^ 1 ‘iiIh 1 umt I Jrrlni-S-% alrJanv 

II „MT I tKKil A 

! I H HI II Bipalrl ’’I PH I K -^U r ’ .. 4PH [i-Ml- 

M haM"P ■ .j IpI Ip' I V tlh PFian luw, leiaLj, la|hrJ|illl . 

■ -irrup. n life rUlr HUB -iaJ-|a|m^±1 ibII-Ii-E 

I iiJfel-r. \-mii TuIh'v iiih I KWtrn-^iipnliTBi- 

Inairr |lkltM 

M..,| r | liLri Ua IT % It. hrtirl Ihrlhnj Ml 11- 

h ife*1 .rjrriapi- wr ‘pfcil' llll-l liliPi 1 I I 

I | H P III I Mi.ilr I H KMI B .*I“ »ipll I , *llill4'lp 

imp™ lupr, |..|l^ H]irijhl B ^lJMPlH^B ,l *, 

Tdaltr, tJtpellh»jfp nrliriilillirfH i-l 11 Hp 1 Ffi'il 

m nf i- r Ml V :fccpiTUt. «hlp I iHoirli 

I dll Ip bbmI II lark • I P| HJihi-mitu 111-1 ■! I ^1 

H-I 4 M ‘'IJH3*»ll>' lihi TTICilTAlP Ini I «Hli 

| PiPiaf ll“Urk h I 4ll^- 


I 




71-i-tin 

7ir>.iiip 


I Cl l-'.INP 


l.l-^.iHP 


.lil Up dtir ?P|tfjrr j.uMtijfipJfcb'l Fiitfm pi -ilpffcW. 



*S'* m:k 
-t*SF*u 

ii W-J M Ur’s 

fiSt ttlti 
T h'r Fii Wi’r 




U 
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FISCHER Mo 


del "GM" Shockprool X.R 0y 


Apporcttus 


Available aa Mobile Unit or Mq,, 
on Roils lor Use with Table ^ 

J IIS remitrLilily llsxiMi* unit i„ m 
mended tti i>li vuieinti.'i* Ititi^lr^L 
"dimes. '-iLkn"i a» an nrlgmul 

... a*.. unit MiiiiilnKatt^ 

a l.u'gH lined iMlnUnlloti. OHipcj ^ 

mu i il s I n r i -i ■ I i ■ t|ii -i] diy 4 Hlli ttwiai|fy is J | 1(J 

[hi, 411c wifi I lm™i m I HMT-iLtSirp Elatt^ 
H:ii|M‘. V nnlcftiirtliy fenlun- i* ii„. ^ 

,MPrliiUe |Jn!i'J*!Plpbi .il m4r In, K . 

liiutiiin UjIm4ii-jiI .uhL rntiini! Imi u,.- 
i, J? , tahlusluud I HUH* nil'll!, PciMT 
.ivailiiltlt' "l* ,n fl,| d U P Irt 3$ 

I'.K-V. IVlfornWii!!' 1 i- iSXjcrllenL At Hi 
VI r A. mul & I'.K.V.. w'illl 11itill -(jtfnl 

^.■irf'ih- v or mpiirrti only 1 

sct .. \i 15 M.A. fliwl I'-K-V..|\jl 

ilie-l inquire* IHlIji 1 U sen. RurirtmipLc 

n-itlis it re equally satisfactory. 

Mu - ^iniill illuslrallan* lis-kw shinr varin 
lM i, failure* of ctmstru^iun- il* cnitt.4 
simnl. dir stereoscopic -lulu line wtlM 
Every ullNrlrical mill, nwdliliicil 

|,.j.. v\ | limits VLlllie fm? Lwn limit 

into this npiraratuit. Following are )k.-J 
the liltin' important ftultttt* CM*™- 
lit’ni uud opcruliirtii 

This tipiMiralaS M rtJ-fliiflfrf 11 JJP W-i 

CT ^iy w-w %smr 

fnfarmtitiritt tin request . 


V 


A. 


Special FEA.TUHES 

Fl^CHtH Mmlitl “CM” is "iKrtiprwt 

throughout, Ci«»ln«l 3 nn t* '*1 the od- 
iminrfKll 

Tlie ifcsipn jirtmits flrttl.ilhy 

nf IiiIwIpnmI llllMlhcwi MU L* Imurfri! HIV 
ijrr Lalilf. 

GmLr^E i- vrfy fine, limit niillinm|M’nijtf 
trirl Lt|fKt»|lj : jti are vatialhk 

Tint- |j1i-st-t>lie. Iinr-ftir'i|. IIiIm- b U»i-*1 - 

ijr*ijfrifi‘l t„ pit- #-v i‘|iliH-n 11 cli'liinti“lt III Imll . lir^i- 

FJipPilF drill llmifi.^ n|iv 

TJ,, lii^li vj.SE.Ji> IlliiMflnUr* MilliJr h.» jr*■ Ii - 7. 


F«. 


TW^ l* fi ■iLriilpIr-^'MrnpaTluw'dC ^ 

Miifc ^ ^ 


J*lpj>ln - ulr 1'lM‘t Ki ir-lniknlt "I 
S-cmti i ikl Afltthe* al llighl *stm 


lifin Ell hi. ii '■Un i Tn^ * IlMi’T all In-ini 4 ipUlliiClrlMi^ 

w :H\ ’ : 

HIM H-K RI Ml »pdr| *■ 1 1 -lull 'It t*t k | "r 1 ■■ "i Apt |iarikFei ■ . IfK ■-» hbll 1>,hhI III l B| " ■ 

Sit I i I'MlM* i-H" '■l-lali* ^hi«rli|ir'ifif SHh|p AiipariiiNM, w-ilh Ih.kihI lini'ir nW*i rrn-ri ns l-!, R IO, i , | , |lSS(i 

... -**l -if H' IMNfM'I W*'*U 

Il P |M lihft ^H^hrnpilqpf U |iirfi-TT«-i| irisl->nl 'if jpimal iSrurl^^ dflijfl' 

j-fl^ /'If ifr'ir N^WjJ-r ^wfCM JJLIVj, 


.IS* 

TXtlAH ,H ^ 
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I - 1 St HER Mobil©- Portable Shockproof X-Ray Apparatus 



T^lll L-hii v p lihil* ■fintan im I hi« pn-pr •Hrr- i'Ilmi iw> 
Iris rail III -.Mil pill ill <4 k 1 . 111.1 Eitrlli 111 ualiil (ls> ^ 1 -^ > 11 - 
**vi i |>Nitiilr<lli< Lih -i .i-l Mijthlit Ihrlr fisnirT runner. \vm 
mi Lhn pn i -U|«-lh |M| ri-"ln,l|l. I- I .hLlll-t IMIil |I|J,I U- 

Li-i-il Till 1 1 ,I| v, illhi ,1 il |,i|fcl-r L 1^1 laill -1 ’• nl>-< I'iihci icnl 
l-ii^iih » Hnr.lnnu|il ii Mi ll, n* i iJiih. i nplu ik-m,; 5 | 

IklLlli | »|T aaj 'i I ill I lip lllliaN— p >|I> \ llli-T 1 >l LI m -i im|L» m 

111 -■IHliWIIibnl fall a-ripiiial ill-JdlLlllHill HI rn <Ll|l|aLi‘MLvn 
l.in In .1 jjicpi 1 Ii^\ril AfifrifiAltl* Un l»iUt> .mat III1 ■ihIiii tii 
.kli 1 ii'.l 1 1 11 a".". 


■ » 


* 


FISCHER Model ”G A-l 5 “ 

\ 11 \i || t I 1 1 11 " i iii ilIvI ilrlmi- * 11 * lii k i U 1 -ill* il | 1 
In JWp I 1 K.\ tl i* ni|luljiji¥il H-Uh i fi'inulr ■ iiiiim! Kn*. 
Jk’liLlill Ml|£ i linatiMil nl hutli iiLLtliLiiii|feii..fc"i kth- 

Villi itjir. Ilirti 1 k* i IijiinI liuirlfb (xi^apiiarIn 

1 . . ...irvlohlllh 'ivn^l* ttU^iUHHU i. 1 - ■'Ilhl' \ 

I i_|illIi lii^hfliLi-m InsAi"* i|r*i"aii 1 Hi nf luW 

ImA ttari-L Porilfofl* IM* 


FISCHER M&del "H A-t 0” 

\ \W Itikll L 1 I lii- I clrl .litlrr- liulIL llir uiaMirl 

,iIh■ i r in Lwlp rnjhlst* |niwr'r t* h>n I Ilk W.\. mE I'* 
r K \ i!h"l fclu-N" l* IMP inline I mill'll ln*v Hmh milli- 
.iMLj>i r.L-1 1 Jlirt ki11.1%■■llJT-.L.i' air 1i ml I hr IhEftfiiH ilHiri 
-il- Mfci I- till' -Jllir Jl> U-a'lj Vi it Ip \|a-i Ir’l ' > i \ - 1 -■ 

j| ™. Ukr- lalnri h .1111 " I Ih fuf JlJllI l«h | rta t ring lut^lli ■> ' 1 


features 

I. .11 ■ i* i ■ -.i 'ii Mr. Ill -(hn itil limiihUI. apjili iri^l In ImJh 

jr* 1 I I 4 kh kjltaMlf til ■ I Hljjlhl lilt. Mh hiLllil.illlM-l 
divd L fU'i lulrt- j|r tisuism&riJ ill nik i>Hlt|felrLi B 

Hip. lu I ■r hr dull a" illl l>r |Mi Urikl i 1 1 ill 1IU lllfn'llnn: - Jll W 

liPMfrnl unrlrr a lah\r- Fini-Mi li < r|il Wm.* KrUm 

LmL at hjiiwwMl 


\** r 

urn 

w* 


u riMip- 

l IN HI It Wiirfpj "i.ii rh" . 

% II.m iMiapa-rJlfcl- * '^1 | I 

I 1-1 IlHl "IW-MT 

|nf, Np f \ l^i ' 

.if I - J*p * h npih'i* f*nnpbf*l t**m N**' 


Vfirr 
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FISCHER Model "G" Portable X-Ray Apparent 



I 


"'I ||' llt-Ii i+ -t - 1* in l!v ^ 

IMfll -fcoHn — -nrluiSiEj 


Lji. Lr 4ifld. * ’llll'l 11. JTitffc w 

It ju« ient ik*tjJTwd til |irini# 1^ 
M« uciit flint |Nrrjritt n«^ r ^ ^ 

• Thr re«tlt»Mms {mtL|fi> iitv,^ ’ 

wtor. TV uml » 

jjfcLiinrs ^ up l JI ^ "M A. mat itpi t* ^ 

i B .k A fc--th fpdi* -r^.hs fl.rd 
J-iaiUHr- iV 

kuV fv rptk^l dtfifutiuik lat, ^ 

ifirrkl wffllnJ V»L niillLifc :^^ 

Aiul fcJkrtnlu?* Kf vactflliLr, Tfce 
liarr nari+UTr* liftin' In ^■M.-urlh **, ^ 
maiiirahuiiii 12 QuiUii jfcfktiili 

lUhJ n-tjrui iii ii Aft* ilari ■ ” b r 

E _h^ ait 1'leu.k Ri'Mci^iL o* 

L.T^'t a 5! 'l rhli»miii«n -ri fm^h ii 

adilitipnal W h™ ^irrH, ir > Vi lV \ 

™C" JTLJLt V KbJ ttlHSlllil«i 1H| ft 

-LalwJ nich ii'iwr ailji-'laHc’ !rj:% 



t I4t; 


rlttJin* it-belmA tablr *bMfcJ- «*■ 


JTJM HI 31 Sfodri “!T r l-nrt.hk AH--'' 

,,4- 17m!”'."t *'-*•' "F»*"l * *^“ l '** f '*“ T * ,,J “’ ,i,Wr 

,tki p#r JbirrapfW iMmpli/rt J * f * fc W® 


tlcu; 

Ill i <L 


hvi 

»:^i 


FISCHER Model "H" Portable X-Ray Apparatus 



I A .l-^rns FISC HI i; M.h M "H". rii« 

* prarfak a jWNftlMg mill Id Biff* Sf«SEe Thit ^ 

k niiiibfair fillwi ttfUt tlH* Mind i™*uiitinE *r *i* adjrt- 
*llb-lf££J- in^i-PistiiiK A-> sbiii'is- FVfr ^ Fi»* fc irHSinl^ ■ ! Ir, l ,,i,,L 
TJju* IuIIlkul iil£ fr5l UTr* iifcr fe'kKthi fl( liiJf: TV tffllf ** ^ sc ®' 
pr«i>.iT iJirs-uslicKjii IK t ir-.^iU j-itiiit'Ti-. Stf^iSnU 1, '- ” 
E ki«lC7 R up %.l Ifi M. \. -iKl I U|■ U- mT l\k ^ Oj™ lb ’ ■ 

attij UnLh f.ldi^pras^ a - n ^ tluur'^ "f'V jrr 

Tl^ fc lub- Ell*** ^v.rpCpuna] 4#fsffcil^nf1. 

Lttitulriirliufi ihii^Jhiul b ViueV-i 
ji-iLiEi. E h-“ fmit-li i ^ hbiA krbli.Arji. 
iir Kp iuns^pi*d prj 1 ! aim{ iTirarnium 
“‘Pni-i . .I fintoln- pi -Iijihi i tiia • ■ 


Uk 



HiUJS i|—1#| “H" I'lirt-UU HkBNfl^hlll \ It-* t|P|MHku*. Milk »IfllHl Hh-aLHliilf 

41*' IH ilJ H ^IdMirl -”11”” 1Vn*Mr ■>||.^k^sF,^ F | \ tU> A|i>p*nkH.-- wljiatipliir !«># niiiuntfavip 

III V# dnrrijMfpft fn ! 7 k>C 
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C ^L, tiKt*! 
1 aJk i5ii fl * 

VIMIIV ** 
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FISCHER Model “SF-6CT 

i\y l .. "'Ml U.I.U Mol,.In V.Ut 

k V NMl.up,n,.Kte U,.IL anHIfltl lll,.,i,*rom »|. n 


tViitiirus of structure:■ operation 

1 I'-lllH.i. -HHVhl'ULHrt- . . (.*,(* tniWllM, 

2 SSffiJltfilXSl «<;«"! *""■■\ 

«< *3 K v r PH p Ttu fill, iw "„-i,. i|«r * ml ' *" «■ «“M 

1 >1.1 till ■•■II M'MY I I I ■ |||g | b. '■■Li <1 . .. 

: ■ "••• ‘"..,,..0.4, i..n„ii. ii,- ....,:,... 

4 ™ •« *r* iWwrn •)„» Mil wr taiM 

C LalVl ElilP I p|'I'ICS I • UIFI 1 TV ... La I.. - u. ^ ttB a ii.h - -II . 

3 ,-ar.. tW IM -. ilV )b? 25 l ■“* 

6 IV,.r "" “'* 1,1 ' 1 " ln ‘' 1 Tbhrp l» M ll.HUr rtHlir -1 („r Mil, 

7 ■: ntmrM .. .. . .... . 

8 ijln 5 !Sj JSJ? 1 *" ■ ■ * W4Ut umi iiii-miiiu „r .,p,uj XL (iubt 


\«IF. 

■ I 4 ^ 1^41 

l^ln- 

hui 

Il5l.ll! 91 "^1 1 -ila-l ^1 ibi< U |i r.hiaf M it ili i ip i.i | a 11 i a* 

Irfflnliu j \Uit\ 

s-i-irp.oia 

3» 5 2 

a I' 1 ' 115 l! , ^l fc -1 liF' l‘:imr 111 aUTafll oil la 

LjIiIt- .lbmI 11 iar L i . J 

1 m a 11 mi 


¥ 151111.11 ^laKilr! inuma^'d i-n hnij. hi-rlianl- 

inc I' llhli- -null Rurk- J 

A i 4 1 l. l III 

In tfrfto 


l-l^t III l\ T-Fna|i l 11 51 1 'Q >laaia-k jarihial lE.nli-ij;r.B|ikBi' 

s i| |i.ir.alii- i ||r In H j |t“ ^ ,all 1 I.i lhla £ n lari lUr" 1 Eli-> U • J IKOT 

] !4b.r, l M 1 


JLTiipi fiw fciIII 1 li^rfA J frit WI.'Af ?\IM 'fW&N. 
.I-L '■!* d^fnrl|ii|lrr pu-MpJjJt E J-iim Li: 




FISCHER Wall-Mounted Shockproof Dental X-Ray Apparatus 



A 

I Foil 

mp 


HIC.HGST-QUALITY ii| 4 |i.ii Jigi-, mil mill, mu trvrey nit- 

Will! ml 1 1 lllJlr, ail IIIitIiiUII' .ht ,111*1 1" j-Of ll kil I a ll« 

|li'--i^Eiril Tiij hs ill I • HM-! iii I ini: mitt; Wmi£ uiii^feniir^ 
liTJliin^ iira 1 llir Jnllnimijj;: 


I. Ilbin |mil |H| iJi.-'»l uIt 1 !v “Jl|iiil|i.if llhhlUplM-UE Ns- -"V 

fM vM’tl hv*h iM I j lif£. 

2 - It i -> filKV . If I" sili la 1 . \l\ |HihiLin|l & lIIn! Jii-r Jill! H 

■ ilirnipiiihh 1 v-lihh* |Miiii ui iriii.iini’- h u|*dj m ■I - " iS r| *Is*I 

dinir* 


:i, I'i.ubt i- iiiiirr Null dlN|i 1 i> ,im| Mi 13 nfiril|ihii- fMl-U* W 

rtrail (ml. 

1. I jiiiLi-i.iI M'Jii Filin. \iijrlnp. i nil In" i^fcinNlLli i'ii 

S, Conplnirttrjit 1* «try ..jwrU (Mv th^- linr.i itt«crbU 

ini' IEM'bI. I uhr .1 di I h , Alfc'f«rnw , f IH ,ir|r P mr 

111 ,i ill i I iLiil> ■ 


IK. r 11 ..I VnM-la to nwli»piin. 


S-K 

1(41.1 




I i h fr 


| |^l III IC Mirill M.n.Hi.'il “■l.i.^L’rii"^ 
..I \ Hmv SflHir^n*- 

i..i i^rpi rrr Ur *■■ 


EllltfS 

im 


l f riri 


ftauv 
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FISCHER Shockproof DENTAL-X" 



tin- smis <■■■■ mI r«. ■ i-rv Lm-'nN l- .i' ir. .-I .I !■■■ ir ■ *1 

l:: \ eii-i lnninl ..-ii-In*rli-i n ll n ill fill- a IHeiinw -’■f 

di*p n>Jall> * nn-4T!H liiifi I- trcn inbigiSrl. ‘•"lltP'-l- -■ ri- 

■ irifl- XU*- I III-- Ih I' I'I IIK3E-I.il.il -id I hr hill- liiii-.fiKBi- I'Ll- 

■btrthftflltfti-r 11 iiir iji ] / lit iminilk Thcfr k a 

drnvir fiBiEinl Piwldcfa. LimBlfrbibrw-iHii Ip rawi- Friutikn 
■ 1R pnJ^irlflHil. Thfftt jp ft frid tw>l fi«r iLlnl [priitrvtKiii. 
OrMhrnjJ ilni.«ih< JiIhtL-, "thIih-^BJ nf kirfir. Mh*I part* chb*> 

nailtlTi Ofr^l-iah T ■ !i*< .1 \\\¥ Lull. 4 fl|i 4 -w\r- liftf*. 

Sh. =; I'.iadr J^iire 

\ EE 1 I M: HEB 

Mb \" s m:H k iT7S,irn 

-■Ej/. Hiir fnprrpfiJ'i^r'ir FvFM ^ f#Pr 


.JfaHitefrJv «./i- ... "■ ; 

/ft*,l-ihFr . ... .. * amt n«*ufrti 

r riil> n#l Hi ll ^iM-k..I in M ftl \ I* nnisfu,- ll- -I- ,lj * 

* hivt prb,,-. II It*.* f :if |»oWcf 1W1 Jini apfu-rfliu- ■" 

i■ 7 1 r K.V., it -M M.A. llir-mnh lb 1*1**. "■ I 

%fTOd III -Urr*. tlw Ini* IIMy fcif Hrfil fj.rdic'l fr«ni llu* uhjm I"* 1 1 

'Muil III ih.‘ --pi hi ill ||W, Ipnlh kik^iU-pr Jiairl inlH^in|^rjj#e *nv 
Mini lil>drl wfjtf T411 t ehEiIihSf, jIIhi-e diiku; lllr tTfrll iNTt-dnl, In 1 ■" 

third i*Li i ii' irnTr^rv risn bf dlilJiihhil impnwIifllB-l'i ,h 11 1 

ihr (.ijlirnl Anuktlf u-llfd HI I he" iJi-nlnl ih-ftir. Kan) UL'-'bitits in idfelfeLlc ["'■-il' f 

l*t ]arje^ ►hivj' will ivL^r*- 


Fea lures of 

Construction and Operation 



12 Vl H*l ll>.ll “tP.-SI *!,**■ I.hr... ..in 
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FISCHER “DENTAL-X” 


A LTIIOLCEI nol slirwkiiTwut, ih\- kinii L- absolutely ^ifc rln iruulU. 1i 
■ wu icsaiined 1 m pwitw vW tw« — 1 1 Mu inmix of lli[£hml 
■in iJ I 2i Id I if prill td ViiLhm TTk^llP!' nf rkftj drlllisL Tlbf R|WTlal Jra1ll[if» 
iricludc!: 1. I'i-ii- 1 - "f iihapiitiiutalhuk \rn |;m it i i 1m i l ! ah l»e nhljitifd 

alnk&st iit^tauLly ■ 2 - I^i.iitphtliilh nf p-]|m lli^il i II lllr lllr, AU ^ w ili-h'^ fc iiwlrrr 

tiiiii'T-., niHumJr uN 1 hi hi-iii liiift*r ! i, Miplhtl i Lv. TIh- npili i-ii]i hcmim-il 
_ijii yilirrp 9. Aiitimnifeid- n inuil hri'JikKT iilpF-iiluli , !h" pEOlffU bi'lP 

jiiiih'ltL ii.'l M|irrj[<rt. ii [hiptir.rti'ffl iif p.i^itinnfr .1 Hill inttM JUrf. l-% 4 lirl 
I hr prin i’ rpinU'il rayerf. lll>‘ FISCHER Iml ratliculc tub*. Iiriii 1 - ikl<V lT jn ^ 
fiiimrr. Icilfl -hn-M, mlt mfiter, niiMi.niiprrr m-'lr'f , linn - nn-itl'll, ■ il™ 11 

lircnkfr, dciktiil c^ne t (IcxLlrlt tul-r miTkT. TKc in (’SfBlr-ja'iLiK-l IM,i ' 

Im^Qiiv. |,i.]i’hrrl nl hem in mi i und cliromiuni —black nr ivurv if jiicknr l 


ADVANTAGES 


1 

2 

3 

4 

5 

6 


H mjm i ,i,j "i — M'l'iiIi-'iial wi>rk Hurl rnni’inm iul ii ul- nf llir- iirt-^L I# k^ T <pl 
ibiftr 

[l idik tip.. in rji|wipny»|| i*-, Jh ii imemmIU Ei'.'in sbr iilrlifl^-*^i ^ 

ilhmi isIihI 

Er ■ulislir-. Refill Waiisr \Uvf Mr ii |l|,|| I'lbMlIirhinf l|rl|r- llniN-|b t* 

|kii ii-r .1 - -Haim in. r L rhi'nl- in h-'ikm.v 

fl |u-||h. > H i II Ni irlilil plli-lld j.|.r,-. tip |v> api i‘ P i i-| |r 1 ll ^1-- ll » HI l‘ XltAuJ 
Ii Iii Jpii him hi illrrl; lkn i.l yniii ti.nil. 

^|-|| ran ill. rpj-ltU*™^iJh Hini lui btlirr il'mlifrU ,iMil |ilif--hrUlL“, 


' 


fij 

up I'lmfr „ . . . ,, - 

h. 1 ;r-r fdr lS njrfjpr l-ii jfir^m tsts^li 


Ontr 

DhVtA 


Vt*t 
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FISCHER Model ‘CSWI Combination Cabinet 





Cttflbinn, In 0 - 1-3 cabinet 
Sh-ort Wave,, a Galvanic Cmrontr 
Dip-i4«crtion.. CaulGry- 

a tHaqnafl 4 k C Lit nil. Pt+aVUT* 

and Sudfi&El 

i MMIllCVlFll I 1111 1. 1 lr r.i^n «5 i«*f feht 4 rji 1 — j* •; i|i.i .,■ _ ( _r t \ 

l ar-l idEiL&bl-- bu -■ih-" |iU-.-uin .« .| r -r- , J . |. 

1^1 ilii lr - I I - 4 jliihri Yiy- mi mil S-rkldwIirr i-«up ih-ad iH^rtr 

hmh Klruli II.-I lilinLlilf riflipiiH^MM *nJ HUUEi . + , lL C lWfl^Ln #ni|: 

1 ■riiiiiiJi iLity nil w| m^l- jiurnp- TVr -fch-in ■ ■■* jiirkaijii.* ■■ ul *11- 
- iynil 12 ItirlrT Iriisplt. Eh! asIHiliiia 1 11.- i-ffcnr.i i kub j vpjrilr- 

(p-liFfitiif li r || r nJi ftrt|iiraffy l<i Ik ii«-d for Iu>sucai 1*1*1 *.-r ilrwr-mkvh. ^ 

>r pal Air xhJ ■ ■ iir|i!* 1 « £■ I->i tk* Fjfatflk 4 UTT»Ki. Tflrlr p« farf 

1 dllTrEL j 1 1 ■ I a ill j=,hi it ILghl riFc'iull Hf|rdv llirw fe* |*t 

BE>->niifiEip anil iirbiJmrtp_ ■ a* mini Ci>t -iifli |mpi-*-i> a* 1+ 1 1 r-«r^fc. *hurc kj ir 

L11 dH ■ I 11 ■ j ff| « i* 4 l m u mrfciulinp . ih^ii |ji«>ia. . ^lUiLLjr ■ hjtt'm n«i t>nm!;ir 11 

and si Imlfural h*fi . inrrtii |nr hiimifilir.n *.r-iWimJ Hrn |ut *in«, iSw-U*. in.I 
»i -111. ^Ijirriil- mil -mravi^iiiriiiiii *(*» (Ijf lih^ 

FEATURES OF STRUCTURE -^OPERATION 

't ill laiillhr-. Thf* - 4 viri t|L- UBa l riU^Ur,! ip dai* 

~"|in r sali-t'* Cikind f-nvudp- all -wh^rt *.a^>; ippLiralHiB^. 

’tlltplF |H--v,rr 11 I'd III P l«- nidIPr: t»! Ii-J.1 JJll JI r J Lllfr - i -ifijJl. 

Tin cp-‘-*iujt-r , F *> > jiiiuSdSMin *. Ll-rcii=-U-' y fog. ilimil* into piii-Tis'* 
Hiwiki-. 

tlIi—™ m^ p>- veI 1 i L ^ur-i uilltijf. .4 fin- liiaiw,-- tiling • urrf m aU« 
ai.ai]d 4 fs. 

^flkajn-iTL Tin- h a -.1 hjutln U**\ E^TUiii mrrpKl, |«-rieriKf •»!Ii 
xi-ii 3 uniE- r *rrf fchr contniT 


1 

2 

3 

4 
3 


7 

8 
9 

10 


D^rrcJl.i»m - fo 4 ffHPilfo*i 1 , hm-1 k mifosilWr. implt, cmn-iil ain ^sLar. 
lud; hJb iftri In- □■h^ia^r, 

OijS^m, A dual. I»i^ ’cnlfafip,, IneIi. ahi|M , ia|tFp tjaikr fin^ EimJruL 

Dajfo-^tic CibciuL ll hinimah -' liqlLi Fi(fsr,-lir<i a. Mil calunrE, ft ill 

illu..niinarr nhi^L jh> bulk \m<+a\ kif iliJipliii|iurp*iM7. 

y i 1 »n aflci MW'ElBiii-vibriii^n. L nil^r Ib^p M-inrul S p jyhIi1e"> llh L ilt 
1-45 facriwr- l _ s* ^-uir 1 - *r\u\ pr^iuiP-^iUi'aliiilt. | l rr i --tuTP 1111 Hu 3^ IEw- 

f li-|* j !■■ ii"i u-rr . Iif bill i. ■ E. |-.- ||-l |- !irr a IS-I 'illl iijT 'liirA^ J 

i ini^b <>pi>>rjl iiijImmi-tl i»*r 'il- lJiii putl* ^briinii.Lmi J 

List ot AcceswTies Include^ with Cab^ri*l 


| 1 *r. "V-h :Jn| r nulrrl HiiftJlJ" I md~ 
m<i !i Ii It- im dir pr»N I mi- I. 

E lal. *Vhu :KI I nuirri K raifr. 

- I ■ I ■ ’» * naiin 4 'nrmJs-. 

I III. m Ihl.rTi.hfcilr II Inn-Uni- 

i«f . r- rF |. biPfil-d rr nml IcaaiKI* I. 

I 111 . s*. HUP MNNtakE'-t P'UrniHlr. 

3 HI J^i |M|| n t*-Hi lim^r 

I ■ H Pi Vfl. I.-'SP'I I nmiurF. 

J I if, 13 XU %-rlmlkur. 

a rai %■+ is»l PiUM.r+ L 

I f -t, i„ mi if -a 111 m 

I ■ ai. j Ida IN s-fl Hwiithrr 1 nr 

Fw IBM* 


l*L 

hm 

n«i 


3 in, \UL 34314 I"IPH fpinr *hi>H 

* Ini. %-■»-. " -A hhwri 

KHwirmlr. 

T | Hi. Su. _ 1 dili I lift !■> 1 '^ 

HilU h.Irrlr—I*. 

1 r#|, Sh, snw I —iln-rl n Irn^ ^ 

| i>d. P.Jii- II Mil 1 

IlMlJff. 

I I mi. \^W 1 »PI id n Ii iml* 

VFHIffii 

B j *p B \ii. IMP i 

| i rtf, -mi_ lUaP p ‘1*r i.lli It- l'*J 

I 'li i-1 riidfi 

L i mi \w*. fcl^Z ■ nr IHilnr ■- 

1 iintir «uii Puwp 1-Mm*■■«■«- 


rifi NKii if^aii ^-fawi" i «iuiii*LHik** ■ -iii 11 * 1 
■ pi fci K #unrJp -i 

p pfaMr#p utak-ar M*ai-r * 


,«+| P-p—^ -art 1 %\¥ 

hUOh ^™n#l -1 "ttl- «|IH ' f I* n FM*!*!"" II-*™* 

I^PW-iliu: ifiT«a»f P*-*. 

n.« ..N, I.rl.llit .U ..- nr-i* “’-'I 

*#-r * n t«rlf * 


h«< lirijxi «plr 4#4>Pb r#HH«« fi-t i-Ji 1 1 

1 A lpiFf I ?■!■■■+« Plr #mn 




llMMII 

IHiMO 


ai 3 N«i> 

% VLfcUii. 

H.W.lftU 

h 1 mi ii 

JFft.ita 

iAI^I 

| 

^ 4 

IM 


U /.r ■IfMrrpfiVp jwwijp*^ #'"nn JiSl,- 
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FISCHER Ultra-Violet Generators 

* 

FISCHER Model "K" 

Ultra Violet Generator 



llVtlint M-'ili'l R 1 tlra L . . .. '■ 1 -liil..,- I 

■nrvilm.Wl« "" Tlte W 

Viia i ikiM I* ||i«l4vBIJ l-«. P»H‘K tT’!'. j ,lr HW >»< 

. hv .i,K h lw,w " fe y* M«ii 

i. I, Til* I.UII »«• 

A ,|,nriii IN till- UJ.riplLl .n.-H-.n-ML .Hill N-Hr,i,„ |, ,,, 

... ',.,1 .il,lr ifouhl « |,p ffcwsd m 

nm!/cu.iii« Ifu-iup- ■*■-■ I* 1 "!*-. 1 '; hU f " f 

... . .. . , * ,i ....“• 

. . ini ... Y*'' -i r " , Ll i" i ,, " , " rl 

.Ik.. Tiw ..ll* tMM nmilH'lW 

,iVh ..i «iir ii 11 muH'l'ti ■*>- Hj',-,': l ; iiih ■" 1 lh " 1 , : 1 .. . 

,£|dl rotation I* ..* * r, '" u .' h ‘! . . . l" ,f ^ 

i- iMil. \ |. Bit .hIvimiMP’ I* .. . ... 

JI^rionKo Th* ,jwi'Lri)!irinii •no** H'*' l hr T -“' i™«M 

mlw'ftiHII llrtfl In mo Al.-n-illl II V»> P-imI mh) "I 

.. ir^u-xi M ■ Vinui.illi nuiwa i» iMiart-Him k 

1M , lAjiiiinp iM-fMir u|.|ilii . . •»" I" 1 «?•£»-*» ™P"r1fl-' L 

in a B-fl hrm- 


FISCHER Portable 
Ultra Violet Generator 

ny he:is rs.m^i^r i Lm* Vi-«ki t-n--niiwr* in 

*>■ i f.ia nijm * . i» i-.iniSar Si- k El :i?l« 1 'I - 

'.c.r.iuj iii ii-if>i Hi- irruliBlHiP" "I li>-ilvnt 
div*- inti III PR« yw i fll IhwIy plflt It I* 
0.1mIIcell iJi J -iiIhIHhM Piurillip rji-f Ji -tlll-nn 
. , . Iti.ll Iiiii r.i i■ .tr. pnniili.l '»■ 

r .nJ,r ,1 |S|-I.. J.lliril* JPhl i«ni- III I ' .ll'i , d J Lili 

-i.r pane*- tfrtt1i*»l l-^Lh [*!/■'i |mti i|iJiPl# 
.|>if iiiii i- Hkilh shk E" iihIi- 11i p 

FFr&FT i-irf i« h»r ip-f m irne-ni bed* rn.1i tllmi- \n 
am.frtu4ir liiprf I- il*i> ■ flrrtiifr, 



\ ifclfc lUnMri Hk lU , rj.| 

j.ii'1 jii 11 1-Iti i hh I hiim^r- Hnr nl 

hTinliM 1- (WMHMrtnn N llisl 

p.Ti*| Ii-- mI iimh I. . !mm 

h'Caiu.ujiri ill* I fcrliS in Ali> ^jw 
1 1. >n . .fa. r |v«! M in- N-nr 1 V'W I r Jn* 
fnrmi'l *1 ml Ih-inii'z talhii li rna^m 
lur -iiifcilliu - . 

YICTf I KHTl Sin'll" EwiHal'V 

m- iuhn , Nmc i ww I iwrmth lr 

ili 11 hi . I .. . "FiHJ -JiP-nlimi 

ji [.|ii ni>-m- sii h1 1 r "i_' ,ri i 

Lurnrf- nnd\ W ■ itl^s * r 

~U,w n hi ini 1 ‘ii-Ht - 


FEATURES o£ STRUCTURE - OPERATION 

1 


2 

3 


i- 1 '■ IKl.lE E hr# ‘L^-.h i -Iri in lihir- irr ri*iljhl- n- lw- 
I Iht Idlfr m k^-pn^l Ul«kl p-linhl- 

h»mM 

fa Ut-h frnrtK < 1 ir ilkHM j* HHiir tlq.|. vllflll IrHl Tilt rill 
fa|t R .| - .. IK* 1 - IliilH -I- f■EMUfcll— HBbEJUI. 

ri?H IllJl pn*rr<pnn funr IktI* BVainni'ii in (niDilurf* fm t 

fimiuitg Friipii IftW l« Aik TIk p<idrrf iwPHlllv 

j|.^i i- ■fi-iiwl i Al‘ 

llrtlk fkr <>B liir«piiul tiMPBlIrtt H4lll Pkf* pnrilllEf I''S- 

. (riT ri'l 1.L > .i: I ■!* llB'r-J ....ll lliriJprfa I ih Ii IIBill U 
‘■tib r’"-- Iniriwf" 


6 

7 

S 

9 

10 


..Ll-liinihnp- ii|s nr.i «ui in n- HIM Hlli'i 1, |.r Hr 1 ^* 

■ Ijinq. !-. i!m -riiaiL|; nl imi- til J.|i^"ilw 

IVi'Tii ubi'iii i :i ii Jii ti.idi ihr i II-l-nn-! ill- '-rpraii i- t,,1r " '* 

Ili-vihihiT |.iriiT.il#il in MthH hy 
dim u11■ I I.^riuhh riltr, Ih | 3 || n-mii^nlik anil |.mm? a* 
iiiulili mill i-- i.mh rnfrii^t- 

rinl? ibr fiiw-1 miitrrlrilfr flinl Mi-iplipmhi-l*l| l Mi 
i]iurkf p- |'iiif-l ajynhl-1 

tlnnll It ihjilN'tliL bMkn llBminr[nil pl«J 
\ iniiiii- iihs.'I i Mi* Jh- ||| tln-iiniifiHa. Ili p 

i- iti'irrr.l in I hi I'WillI Ffliirikpihl. 

iK- w* 


it 


R JWM oprfihir ll^ mJ- -Jlrn lUl CHlKJiUlIt rilH 

^ unni: Tfcrr^ m ptwilrjlHt mI 5 #|w4rM *\u»\ |mm 

4dnvpr# llMJH 1 m lilt SI lid p. 

^il,. 

ilTil I l %J Mill ^f...lel k'' i lit .P lit.!-! B.ranFiiliPr ll rul iplnnah inri Ii i-d.i I InariiiP Pii.irp.lWlI 
K t** Mf IE Mrirl.ili Ji I If Fit lliitrl faiHMulril 
■ ‘i. j i*. ■-iFwim Ifi-r HM HP Ii HHrm-lktkl tirPif tjI-jf- 

I yu liri-iLriil I lira I Mil iPtirni-f fttr UK# ullh i isrill ll Hjiurr Vim 




IhF. Ii*' «r#K#jjii i i11 i* -Mnr 


All ll. c. fisl:iii:h a m. MWS-? 

LlNlWIL 11 mil’ M ..1 -ll. i:. i'ist:ii»:B t fiO- 1 ltil ll '. 1 
ILL , 41 niLltln ll« rkildr pIJhi IahA Inf llii' 

11 H TMII |M-i|ii ll. II 

t lull 

imv 

| |H|| il 

.xM ki. 

■ iiiii 

.1 |H|i nr*Bn ■ | ILI IB 


M fa I' " ,J|1 

frifF 

Iftrfl.Ot 

lll«<l 


’ 
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FISCHER Model “J* 
Galvanic and Contractile 
Currents Generator 

GALA Wit: t m<i lih" « *1 11 ■ ■ * 1 1 - m -iirmlur ii iiiir m( 

liw- ialit-E hiilnlv hiilH JLt'il Alhil mOsE V ll-i‘(lil naiil- 

411 i'liNililtluTilfH-lll i’ ,t|(|l,ll .till', I III- I' ISIIBTFR Ml nil”) “J L 
Cciict-lful II Nil” 1 every Herd mul r- cn iilnnii’iu]iil IhhIi, |iv 
lnn-| |ji 1 1 ii ii ■■tilin ' 1 ami rmiiiirkrtlily hn* |irin% 

I■’IS<II I Kit Mftdul '"J" Galvanic And Contractile CurTenlil 
1 Jem' ml in nil I In' hiw vnltag.- eurrenlh a|i|iimi'bl by 

.mtlun itii-h. Tin ^iKmiti’ current £* *(ni ijilii line- ulul nil eon- 
Ir.icl Hi- mrrentii exact a* lO Wlive furm—tiwy Vi ill remain 

■ ■ i, ,i11 ,i 11 hii; a- i||i> Apjiaralin i* n*iil — dtie hi iht hr.i, 

|jj|,.'iilnl ll.it ..unliilor. Control l- i*wpli«iiiiUy Ijikv inoane 

juinihly in .iiLi.iini” H'l 11 ml ini in foMrtrf mill-- Ciiiwutu 
nanlcil sire prlcclm! liy » imply In ruing the |wv curicmt -rh-vlm 
-uili'ln^ tn Itir pm]wr rmrnt^i-. WIiL'lVr own! hir nieilli-ii! 

galvanism, .. on Llhi Urarafor, n.r *uepoii galvanism* ihn 

... will giu’ wholly mlisliiciorj- perfniffliiiie, 


ACCESSORIES 

t |„.. ii **i* n H III U .Mwipl -r Linli4.ii.il- iiniL 1 utrjL Iklr «,.i i end - <. 

Vim iiilu ‘!i'ih» CT-morim IncIndnJ wH!l jj i mwlw ; nHl i ml iB «*#fc ■"■j* 

*prrul i' ll m ri”+ (a la- mUitMnttJ Kt |Im Inllrtwin*; TV Piiimill *ran AB. rnnimL 

I III”! .. Mi L. ■. |H mrtmm wainrtl. iV ■piiik n-u<Jin- mrin iV tlip I'n-* 1 I' 1111 '"' 1 ‘' l| 1 , . ‘; 

i , ,i ■i- -ilii.il uf ihi iiii.i. ' . it in nrt> uijf lLi«Ji>'-a <|iuhlif. I Ii.- .-dlinwc 

I. J,|] M*p|. A 4 In—-1- ill EaUbn :■ afliml-Mw-k Kf|Kli*Vrali 4 *Mr, «r twnr. 

N,. 4 1 tlrir - 

4 Mi I FN ItFB fliHlrl -J** (ialunk a. 1,1 i. 4 irr,-nl- 

Iri-nK-yjIfir hit hi {j»llltr«lll*0 irifpl iiimI | S4'?(HKJ 

r I! /h# JfMriptirr nwphlri JiHM 



FISCHER Galvanic Current Generator 


T^IIF -Ufriiir impiirUitTr -4 11 

m _ _ _r „_ J _ ■ 


zjiKiirii'-- rfcirrnii in itic 

Ifpjmsioe Ilf diwiffik ItseJirliiir i* fWOpflt^J 1')‘ llw 

1.1 j.t i-i- iut- lit i.nhty. iq isyrin’wlngy. woLcw* rt*. f** 

■ rni I .rl .vvljtl kwiti*, ulerlnilll'i*. 

T>-- - ii ii m j ml 11 . frjinn- nl lliS^ unit «re: -nmienliMi—' 

! I p -.uicht, H jrjilvunic ..IPt]Jiil I'nmimtltlile ,,lf A 

■ jiii-i . . if, Inlrlv miliiiirl IlnrlimtirHi; (piiJ!w , 'tl , p* npi‘i- 1 - 

ijM} m [K.turiti «irilrh tnr |mi|i*. 4 liaiipiijii:; ii |iil"l U^J WacJf 
U i .i”Si^”. ■ jrt hni-ilb. Hip- mrirnl ' ulnnir I- mnir4i||."i| il"i* , I to 
L i'ah |>arl uf j iiL.Jli.MnJj'-r.'. Ilii* mciin* tilIII wilh till-oJjjiM- 

tail* ■ • M mu 4-rt.|i|trV lor nil "1 L l.* %.irti'pl UN 1 * 

-a 4ft, r rki 4i i y.iiiiful .ci.jiiii.M., ,1 i-.ilnr pihkh i'i>1 ^ 
l{i|aMI .1 ■ iii* t” t4i ihr |ihy*!< iBn, 

Na. II 

hip N ,n| Ifflimlr CHtninr fnirrul'ir (ini' 1 1 1/1 
J " ' < 'i»pi*J '•wml- f»p V- * 5 S* r _, .. ,.ftWr' f- 



m Jo"e. 


I jhIi 1 I’lfir 
JtlTWV 1113>®! 
ii<mR aififl 
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FISCHER Infra-Red Generator 



\1 


[Alii n*i« ■Evil'*- ^F y|j,T 

4 * tUu*n ML IriPRE ilhlBlriltlQII 

in, jili' I *i.tb iar^wl r^fliwtor 4^-i 

ri^ltO ttn^r jjhI *JanJutJ ure l^ lr . . 

j., kii -th moicK Tin il^n-L i- 
si | hi ihiiiL rnrr lififl rrllr" < , »r ni-n^ 

lm mbed to "Vri & fl- *"<"'■ nt 

taterrod k. hi Li Inn Li fu ill Hanr. MS?""" 
of irilrHur. II SnrlK>. W^-rIi* *1 "Hw*™ 
II oci-'ii ralr I > cpi iii1«*rllijSdllitSn-^ 

nwHmtcd oil Jiw ^lUnK esriEis. 1--^ 

fu?- hjirt'ip-L kaki.-lllfM'i^i'lL'i-l ^i’bLNI- 

ari? C90lne»r 

I lie lic^tihp rl^iiM'iil ii^'iS ]|i ihi* 

rr;ih>c in itllTilM^, fo-'ill !SfiE ilnb'N till* 

.fcr-p t jnmrtiatilM^ infcii t^! **¥* aic pru- 

/•Ms 'if MM lOfnen ty ■inniUa'iiWg -dlti^fnlp rjislwi lti4i4l vj-ildr ITHV 1 -. t$R-f I' 1 ' 

J -P-«yAP ftvn.rlM Siiiprrpp -ip-.- M Juul j|, ritlirr JIHI -H H HI vi-ill -ifi-- I ifc- 
puriahJr .p. . ^ I'-Ptu.r .>-iv»rnr Th ™-NP rtl 

r,RF^« -P “vi ■■.iiHrr - -.liT^nu ^-n- w ^ firf mijflrtp^- 

nnipAi ii i'if^hJJ'biI M4fB-. j'... E 



i/hh ip ■“ 

ixx£ 
23*1 
10,151 
tQltt 
Z 24 t 
22 SI 


ItsniFiH iKfrB-Prd l^fttPilir viiLh Ipltllif «m?n^ tmuii 
H?i itflK I nfra-rrrl IICrt uhlf IP n*H rJrlliriH . , 

I l >4 III II lnfm-ml lii-umEifr — l-Vrinl Rffli-'lfir— ^"(1 i-Ei -i»i ilT. . 
FIS 4 IKK Iiifpi-p#rf fo-Urtildt-Fifflnl KriWhfP— Wfl *“ t£ dmirnl. . - - 
IOD Hitt bfn-fnl Klfmnilrr, i+ + ,-...- .... .■ 

JIM] vm.IL lllfrn-rrr] Flrialrnt.. -. J J J - 1 »-«■■■**”'. . . 


.ir iur ' I'p 1 * - |J f n-rnci»* 

Jr h>-IPr.m i<niuF nth 

rr |ff rtJpr P in Ia4. hT-l*. fc_ 

air«H-M| 
'-■. FN 

GtnW 

t"ri^ 

rilDEF 



2T-5U 

. . . L. rp. - .. FT A 

likfH) 
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FISCHER Therapeutic Lamps 

hqui|>('t'd with a highly polhltod P 1 fllununum Tcn«lor. n wait 
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FISCHER Model ‘S-D " Surgical Diathermy Un.it 



I Miri lil.Llllr 1 ! Ifcil IIJ rlnjr .HpMlilt ihi ll to))! hiumji (iRh 

® 11 * * *-■ i \^ hi »--j.,I ’m hk hy iiiii-i fifafrT l pi IiiiiiB llmr npplinnlirjiM 4il di,i 

ili-iiiih in Mm. ■ 1 1 ■ l i i ■ 1 1 ! i mI tantrL 'tiiF rurrail ppodiurrd jffDsntd-|i« r JwrfejiTiMd, 

■IMili I 11 ihli ■ In I . Mi 1 'li.m Hi *\ ril Hn> naiiC ■ - -ihl.ilitr ill Hrh tall fill- llh* ItetvjHt 

■ A* tffri! 11 rnr thr Iiim'M mirk jIh-iiI ilk vir, Tkw * 4 tfllriil i* «I fiswe tlm 

Mu- ■■'!■■■■■■ in jk In- - - j ii linn | L l I ir niiI lI iLirhn 4n alwiihilr atrrn. 

I ■■! ixihiMi ■ r-iiiLiv, rI^i cnw«ti-.i;nil.iiM-ii in riwliwri-virilii*. tWJlnW'M *f linniptrliniiiKi 
work ilrttil |(wf nf, mar Mini inn*, kiln ftUlKrc&l «if Hurfur bli-rriifliiri, awl iIib likr, 

I I.m mihL tall I jhihiii'pij |l|^ m i-.fci i 1 " I ^rvirr anil i l i:iri** , iiirru i r; 11^, ■ n r rfon inM thfJMt 

.Iij[i Nli r KyiseLiflupiMl*, ptU*ii*ki^K ilriHiJlnli-j liEs ami tfetttal phj- 

"iiiim-, rhri mm i-rfili|i|ml with *ilrpitltill diflllkrtH* ujipBfapHK air Im'iM In viJ hr 

ilii- U-i> .ilnrij | Mu* nr** unit finish IMnHL 
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FISCHER Model “O” Carbon Arc Lamp 

1 “ i'[OS L'SIT delict a* mui'lr UUm-vleMcU Vkliti, mill tiifra-rml radial ton m uny r.nrtum 
ji, I .mi 1 1 cm Lhr Hijik»i aperisiiis «n n Ji^lniiip circdt. Will njKtuIr t'niully wrll 
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’i,. 

2291 


l"H.r 




HMN 



FISCHER “CDDG" Combination 
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Hawkeye Timer 
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" 1 urmr Hu,. 


OI-:c:MHK> 1-mKih *f run tmlniail 
*' ii. . , mi ijinlai H i-alttulil** wlicn ll<e f«h>>i«a» i« ir»<3i*|c more <>' '• an* 1u ni,, lt 
.0 , um. Hi. Hawfttty* ring* «n aUnrt -■ ll-* «»*'* mninrui iimimrmt *bsu|4 «■& 
I-'IJIIH* ii I.f JiiLUJinv Kuril fulirrt wiili -»? 
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Hawkeye “Measured Time" Electric Timer 

4 ri l Ii 1TEI.V I iiiH'p |h-.1liiI- li.un ip1M‘ WT«pil >*“ I'"'" 1 ' Sil J IMr-trl. i nu|ii-(j min- 

Ulr* piv« rhur-loroed MjvuiL, Uul «i M&, fe«B '•' r * l,lllL ■* bm die 

r.L.jil. \ mnlil l» !hr i.n*l UlltMttfKfy flpprthlfel laboratory. PtMl Iir nBirr. Ill rjrli 
blu. lt «r ivory, Musmiiliuji nirrenl cuily, SUmdurin 10 volt, it* ■ -wltf. I.M™ .-praiL 

X.. if hfoi 


Lfl^Kis BIni« L■ l r “Hf-ii-iiPrtl Timi , ‘' HI 11*1#ir- Tinirr. 


hEliflJ) 


f'l.frfIt 


Synchronous Motor-Operated MINUTE MINDER 



Provide* aminm* limit and. v, hru i njiiimL u> n reminder 

ill fill I n F pivsct inlfTvtili Eici’iitds it]t (■ii' I I mux -i m 3 .>5 niiimu^., 
0 |m-i;Uh'i| ]iv sturdy #b 1 iT-starting synchronous rnutur. Fur 110 \u!l 
(aft i-vi-hv A.C III the Ji]in|ngiu|il]ii- (liickronni, nu mi'liMr signal i' 
repeated every second iU* long ii> m|iiired. ^ hum I lifnviilr- 

tidilril ililiM-nii Hi'C. 


%p. * 5 

Si- nr lirniMi M] 3 ITti lll^IJIRKi H- |II|I-1 P.l L«t 


Cb4t I'riw 
T1HJK 


Combination Automatic Timer and Cut-Off Switch 

H fc-.ltk ip ;i hn^ nuloniQtir timing jh ijee tlw! Jidda ilte Jidiiinlftge uf a eul-ofT Thr 

tiriilrl Kmit be sel £«->r m\ pCfii>d-“<H15 Ln dlirty aci i II iiLi-a—J iiitl wllffl ihc* Jifi3-.nl I , bl] , - i ^ 

I be shil^h dEfcPimirj* ihr rurrmi. Tlii' Uiii.iriiLih- I iiiu-r sisn! On L5, H Hi,A||, b 

h- s’briiinr pluEnl niib r^km-TUfi ■'iinl fur |iln^^in^ an III ryrrrnt uaatlrL \uur nh!'-hiur i-r j.ui^|i 
rJici i i. Llv inlu ibf rfriirr-. Tlw M j|f lp- amirkml In «lif JiiilpfcJlf dU TIlf |iaw 

■Tui l* sun" 2"'2 1 | ip|t>lu i M. WIiph mil in U*p riLrt br hllllfl "Tl mitilbinif W 
lamp r S f p| ilh tiJ jlh rajliinrl! <Ir.in.rr. Vrm IijcihIt. mill ilp| ifmJji3slr_ Nlukes trrflbpniL? • 

1 1 irlil. Ki’rJH \**U ffi'IM fi>l»rltilh|* v.Iicii tilur bi iijp, 



■■ill i Ihi n jIhii il V li Iimji.ii Fix 1 I mar i jinl r.ul-|1f1 ii ilj h . 
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FISCHER Current Kick-Back Suppressor 

for Use With 
Short Wave Apparatus 

l fc lu^ iniife hiir in m' rifu vnlh tliorl imve ^pp^rriEiFi, Ford tUlnrbrn tu liiu* i’ u|a ™ E 
liiiilrL Slim i hIn- pliijp in I • i ^ ii|i|irc^H >r. I fc rrv€iib r.MJJi" iii#i‘Ufl^ | * ,lTi 

I'rulwli rlfclriral H 4 jid|mit^i| n!Lai lied Eo l\m puFiriit". 
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FltrL^HER Dental Coagulator and Desiccator 


«v 


I I 1 ! IS("s 1 r rvi , III ii<ur>. n brPili*L* 1ia*r miwir fiUHttinr imujiii*-- 4m thi- |iur|.--»- 
..| ■ |r \* | III 11* i r! linlkhil'* ill I %-rl?!lll.l1l«Hl LkllLi i1r»n i nl|Kiai. "ITwil 1 l.1l r IJMjtluliiPilLT j% 

I' -'II lli-Ll bnkli- ij-i 3 lHsi- i -fclUllUl IhH'tICIilP l«il>r{J | dL gh£f|* iklwlal |iriillii r, TVil 
rJ-« ■ >ii inir iFil.pl a. in^ .Ml- pinhfullrd m ihr EjpjwnlW* Kki ^l«lnxl#ni 4wk*u ljl i!|l* 
|||||<|| Jliui! Mil lU>IUJI* JTP al>T lr*«hlll i-E i ■ ‘■il 111 I r r I.|h‘-H L|bm i il - iElfl tbflVI |?r-!ikri| 

ill i* ‘i i 1 1 l hi ,i \ i-1Ui iniL J1|4 -.ilt-E.fci Enr% Ln [HvtknRIfU.fa Kr-ullii in Wl3i 

lEi.M ..an. I ili-Mi I J.1N-II 11 Ei- 11'illitl I* ,1-1 ■If', 



AD VANTAGES 

JM ||lH ivnhd HMUl.VtQN hinI UMtrVHHI .n 

-i -I- nf ill ' 1 twirl Hliit iiiiiil the i " * > 1 111 1 til Li*! |£ 4 liil -Jnk-iMliii|; 

■ l-« ^ MhIi 1 --. I III- ■ lii ImnIi 1 LlJW* Iff -uKImIPI ll in -tLiJbF LLlhJ liLIEI'a 

1^1 ill* .Lfli-Iil idii“ lit M [Mirt* Cl. i*c ItraUiJ. 

in k. iim IihIi' i■ 1 1 1 in pyuirhrii iiifi-i tNiw. ^nrpftvnp 

In |Ti[aljiP-tbr Eimui" nml mm ,hi- il^p-i^'i jtiiin lii itml limberrliurr, 

Un filling drhlUEr*. I* pimhuv hi gYE^iiip. Kuhl jipMtiw Ilms> 

mrliinlrit mnlh unil 


■^. it 5 3 I liwlr l k rlfF 

;+H-rt \ Hi 1 h I 1 IE ] iilsil i ■■ m|c<i Ij4l*>r mill Ihutaiilor ■" kh I h*pln»flp--- <W «k- !rrr|plihi- |iu iciqi lilrl 1 pMpi 

irr.ii TA\BB Him» 

hi inj ifr-w rriifii# jnJhtfn^fFl fjirm 


FISCHER Inductance Disc and Flexible Arm 



1 ILL*’ di--i anil ,11111 (imviilr lls 1 imol i uni rnLrnl .*i ;tll n.itr l.f jpj.il-. h-.^ -hint n.iv^ 
niirriii. Aliy jp|nlirjiii"M En am ponticm can be made. Funheiv h give* -H 

tin- llimiiii'Mli' 1 til .i. h^h Ew wHutnl bud hrJti, 

The din: iMi-lt i» iiiimIi.- cif uk.iil.h-tl hakclilr aU> ilir EWiWr inn. Frkiion '-|ii 
williiit tlh 1 a tin bold il firmly in am i.-.|Liitptl paulion. Thf dbr tan hr luntrd in any 


Vi luulJv. lilt- iiiHw-lMta-r rtUr Jllil anil t» *im|iU .1 dcmr fi* liuJJLtlp dU toJlKlani r 
o-ulkti. in nailrabi,- (nrni. TIhj fiitilp it ciuibiuniB niEhin Ibr di#* -jrnl rcplirffttlr (l«v*1 
linwNtrv. Addilijt lllis dlM mid .11111 l>< null fl|i|inrji1un in tin »W dlflwW Bar wf JtW 
|, rr , I - l i 1 mi-i!■,i.[. .if a|t|dvn^ -h.nl Viinit duiln'iiin, Cl i* -imply im tJW modall.i- 


No. 11 

tn f H'CIH’H l nJ>^r..ll|. Ili-ildi' Lr.u 

ll.'iU I I ■* 1 I El -I t InaEuriflnn 1 l>i^r ™uU 

| | : 12 nsrllKIt t Jibn - N l li ^ilil.- Wm rim! IhiSh-t 1 11 iirr tli* 
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FISCHER Air-Spaced Electrodes 



QlStCNEll lb liir FISCHER uniir™lh IliMtililr MH. CflBflllj iiwil 

tfl -pjiir-, allhnvjilj a -i"lll^ 4lrV|t*t(d rlnUrnd^ ll«n hr ILNtd wilfc ill! 
indiltrinil i|ia.Ji rln trodr. illfrlmiJif »u]ipnit mad*- «t hukflrti'- ITw^J- 
laczmit 1 jrvinp alr-|iiw. ETrHr.Hlreu|»ffPr nn.lr o£ Incite, Ekrimkt nwUl 
r ,• I' mnl 2' in iUjIIIWIPT. tWplrtr ait *fnr+A dprtltA 
1 ‘lri ir.n|i- |mm!> . lit 11 niPtal di*i-+ jml ronttortEn(t ntiib 

1 m '.t... I- Uf-Sparril Kl^l*u**c . .I -1 IIHC 1 '■ ,. 

, Hiirrtally I tr«I V ^rn, ™ AA * lU ‘ 
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FISCHER 



Condenser Electrodes for Short 

Wave Apparatus Cuff and Pad 
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Cuff Electrodes 

fl'Mikr'h r i.p<ri-ii-rr U[h- ii.ll an* fluUfclr, kfv 

I |rnckd Irtr *U|ijhi^ umihtfirh xrowij |inM ilntlft 
ful invri Tliiri siri' ntnilt* "f Hi*hll TiWIi. <x.WK<) udih 
LiJlnhlr rulifo™. Caiumting e&rii ura rftt«bf!4, Cuff 

jiff! U*r iilli piirptiK*- Tlir* an> rHrfdllk rffsctke 
I ,, r ilci'ji Ikrdtilfp Jiid Fot f^i'r tfi— riiji •- the nn-1 
labdriloirt urirl dime#] ir*U Avm ruff d^trodu to k 
lli^llk iffwfivr ill pFQ&KlItg NUSlJtJ. TV Vi r.f Haucfatil 
as -Ivm IwhaW, Yin JI ftfc ^fcll til- hunl* Eli ufilrr, 
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Pad Electrodes 

T JIKSk |ji’Xih1 1 1 |i.nl rln LOirff-r rmad^bwir IVJt-p., are 

luadt iif mrtal iii^-lh. I'livrEi'll si Llli rubber. 

Cunnnuin^ tflfda nr-- m.i- h- -I. Two ppecittj Tjitjitiem 

,irr- JipWiL, for InMtiii" niiUH«- anal maaldii}-. SpnlEn) 

r. 5 tf^ nf pud 1 -, m :m!i- IE- ii I n »v.- alt- -s i ili-mL jifr Jl.ibutiV 

The prire for my mni be AjiaminH by LnliihE 

■i|.2" ;i- :l Ii.im' ]irai-r iliilI sridillfE ->C Cut cai'll HptHTn 
iih'll Ilf J-irr. \1L iiiJilerLlk 1.1 I iei lfcir- 1 - rV Irmli- .he 
3ujrhr^t i[iJJilLlV, TllCW i-onili'iirtr tflcclli^dw- iiatUrii.1 It 
ilElt lil-i^i in i'il hiT -I l-T L Vi Alft IIF f*Hiir| H .LVr. InTfirh 

Hi - ,‘|l i"-mtI iraiL FijmIl' 1 i IkLI Clf F-i-nM' Lvpn -ImllM .iIm.iv-- ht 

plprrd iirLisI'pl'i iki'tl^k iinJ >kipt p&LiJ'aH- I'lidiing 
f4»r lira- W ills yimi“ -in^l iiu'Eimi! r-lcrEfndh^ li-'LcJ Irf-tow. 
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FISCHER Shoulder Fad 
Electrodes I with Bandagel 
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Separator Blocks for Inductance Cable 



I'lM *| wi^hlcii 113 k11 V-i 


l-» mniill.. jle -pnr^ VLwfvii ....I.■ 

i tMI, ‘ “ r ™ U * 7 1 l|,r ahiKHm. Coil* 

1 il I ii _ ii .. uf thr. ruble pi*' perinJll>n| to IqikIl there 

i b-- Imth in InuLipiir of < .-I.lr -JL pi-ii,! »[ M>htiiri 1*1*^ .uni |„idv 

| 111 ... * 


■■I ■rnurM 1 , imii, Italy 
iii m uJsp of efci*f|jejr a 


I'I'-hI- .Hi“ jrian[fMil tn |Hr>,riit Him* 


ei| rnhlr rTn-Min^ OT tooclliiip - at .inv 
paint* Where th >t lunar Uttn uf itir 
vMr wi. IfndffT llir o*lirr linn-, 

\i ifi immiFlNiil ki §ro jrinii^e phip wpa- 
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Inductance Cable 
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Molded Bakelite Prostatic Electrode 
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Molded Bakelite Vaginal Electrode 
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FISCHER Tubes for Short Wave Apparatus 
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FISCHER Rectifying Tube for Short Wave Apparatus 
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VVI. : i AC Calibrated-Dosage Coagulating Electrode 
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Multiple Connector for Short Wave Apparatus 



T TisADLE when il h ik-ii.iM* [a ji|i)jIv two rondrn*r elMlrwks li.nn the 

witm- [i-f mill,ll lln's-igllftl ,11!H i.n5"i[|j(ri| £or !-tuTt wave CUTTGtlJU 


\n r 

iyTfo 


ts 

tHufeEiiiU- f'T >hnt1 Wn*r Aiij-iftiliu 


CrnSf 

Tinits 


l l Mff 

* 1 M 5 


FISCHER-RANTOS Fever Bag 
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FISCHER Electrosurgical 
Handles (Electrodes! 
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FISCHER Electro surgical 
Tissue-Cutting Set 
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BLCK-UUTTMAN Turbinate Coagulating Needle 
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GROSS Short Wave Coagulating Electrode 
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FISCHER Electrosurgieal Electrodes 
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THOREK Electrodes £or 

Cholecystelectrocoagulectomy 
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SINSKEY Turbinate Electrodes 
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HAIMAN Biactive Tonsil 
Coagulating Electrode 

I V II UM.W M D N™ York t-ii>. -n fc [ilr,y- 41 meftluid ilui a 
* lu-i-d I hr- m -r« rA II [5? jmlsir Ti ■■■ - i I Eln'lMttJi 1 H'hjdl i- w-Lf ■ 


nml.ihn-rl. hum" ruHhtnuii.'d niilfc EH'm ,i- tivr- i ime-d Ih-i-lIIp- r E h . 

I Twin- chil li l'l ? 4r-l !| im3h fr>UBI lh- iiimuluLuil Im-hlei: 

Thi^r ^]«:Ij^i3i^ ;i u! -H 2 mm- a|HiLSl. Slldl CtHIStrik'lii.n | r udr--> 
Licillh ri! - .III - JI lihi\ whMi jncrmiLl t ••^pEilhlifvn nt\l\ Lm Uk 
I h'|'. n'rii ilium, Thlilrlhiid pHuUkilM- U* nr-i--ilv n( llw lur^i- 
]ilin?fe I Era IndMcnnit plflle drcixtide h> i-mploycd in irihd* nwi]i- -I-. 

I |ir | '»|>i,l (| Tmifil I'Ll 1 ' I ■ ihIi i .in hr II --ril In jkM'k lip tile ELitm-ilni 1 
li^icH' id Jht ■ ■ ■ i. nJ. i[> il_ iih lln- nHv-nnlapr iSim eIm- d.iulkL ndtdlck 
arulir llhiN pHttfllurti COUHdprpWy li^* dillii ull. 

; i UmIp J'mt 


llainiHn Milinthlr- TiiikfeU CIhpiiI ill.il ill" Hh-.Ii-.hIh-, ii i«i i |iLi1i 

IEiih-elh r IWmI Ti^ij^ only -... .. - -' > ........ r. — 

ir,in>IU- ii I ii I 1!uril l.ir ELh:i rl i-’i ■- Irrlfni \r 


/Kuril 

/EEJLK 

£KEM; 


13*39 
T.M 
£M 


CHERRY Cervical 
Coagulating Electrode 
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FISCHER Bipolar Puncture and 
Coagulation Electrode 

Ojt \i%r- Ml i iiiiiin IH«n 4ft nil ILn.rllr \u. J5SS55. Mfldr of Jakelllr. 

I ij^ Hljfiin \r+* 'Iri'L 


II 

->h-.r(r ]r, e |n|ri1 II 11 .1 .i r 1 1 irei-i rut-r liPprlhiillr t kl * \ 

JTiTiH lhilJ |H«irairil 111|pi• l<ir I "^guNl^i-r 35^1 Mi 


1"!^ 

|S r lW 

mi 



(C) Jeff Behary 2019 


31 





























































\i tin ^>ROSS Pillar Retractor 
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Glass Pillar Retractor, Double End 
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DILLINGER Tongue Depressor 
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FISCHER Electrocoagulation Foot Switch 
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FISCHER Electro surgical Attachment 
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HARVEY Galvanic Needle Holder 
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Galvanic Needle Holder 
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Spongio Discs and Handles 
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Leather Headband 
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Self-Retaining Ear Speculum 
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y — _ __ a=J Urethral Electrodes 
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Small Muscle Testing Pads 
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FISCHER Moist 
Pad Electrodes 
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V n lwil ; lBX1Dle Electrodes 
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Interrupter Handle with Moist Pad 
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Chapman Vaginal Electrodes 
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FISCHER Prostatic Electrodes 
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Glass Rectal and Vaginal Speculums 
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Diathermy Thermometers 
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Mesh Electrodes With c<„„ 

Rubb er P™ Sp ° nge 

I 1 II 1,1 iwl'ftu n^v l*, . 

hH . . f " *5 .. i ■--!««. tl 1. 

'■ i n ].*,, ,j #r . 

i 


^Iq-U I ll i 4 F'. V |h> L - - 

%l '* U-lr.Hl,- ■■■ 

I- nl. im|h. ;|i 

■ I I III ■ 'Mju". Vi - • ■ , . 


"ViK 

ft I 

jC-j{ yi |W * 
g.4fi !*»*■»-. mu.' 

ffZ I 1 *- 1- - "nl?i 


I L 


J + > » r i i 


> J i i 

% + ■ i 
i i a i 


IrfMtr 

^ IK HE A 
MEOCJI 
v>l- 
■ ^ S *ftP 


l'W« 
I J.lfeli 
1-Z.T 

-aq 



s 


Sheet Block Tin 

For 


II I Mi i i«i, inadr ^m'.alh ^j|,| 

wth' I’ -'fhriJnii- rrnirrly 4iMinct^lii Httlndo. 12 incWi tiitlp. 

,.-!s rl.. viI k ,l.|..v with j .hrrl ..f tutr? tin <ui 1 l m **"* h ™* cmipwcd of * tour ul 

l-l.l- ■■*.! in . . L 'S j 111 . IV'ir.n.™ 

■ui-j^i.r^ 


pafti 


i'p/1 


nkuU wuh 
Vt, 


jtio «*mp iJ-m-l soil# 

Ml 01^ Ihfek 2.* ih \ 

S.V* .031 ihirk- 20 Ji s ft 

HUT -Wi2 ihkk -M II. ft 


ail pifif^pnnie 


H» IrHURi- 
fr 11 a Iff 
2% Ip □ iter 

s: - 


1 I'PIT-Ml Sq a In. 
IVr |-.>mn| 
2jU 
111 

J J* . 9 

B ■ - - ■ m ■ ■ 


II a|kpr^ NiEn- lli4- f .ii i lJi.il 
'nltciiirily Hnppli^iJ. ]l l> 



V|i|irr..\, I.TiLElli 

I'tT Pi>LIH1ii 

Onkr 

Pri## 

. 214- .. 

rKESiU 

10,45 

■ - \ 2 

VEST!. 

vEi j 

■ ■ li-^ i ... 


,65- 

■ - i * • " ■ 4' - • - t • , - - • 

\F^1E1 




Composition Block Tin Roller 
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Electrode Clamp 
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FISCHER Diathermy Cords 
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FISCHER Improved 
Diathermy Paste 
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Insulating Oil for Transformers 
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FISCHER Cautery and Diagnostic Transformer 
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i.'sut.liiw I«‘PI*. nihil I.In I,- |MHI» PM uf ItriiM. h.-uvily nickel- 

;.;,if. •; ,>rid nH.inili'il nil lilai'lt l*nk-’1 1 1 


W 

ITU 

4t I 

in 


11 


i Hint i 1 


mil-, in F^PrTlj.fl: rm*r r ^llh ™nnp»lli.* 

rr.itJ -i*I-l ■■iirJirtiWSl ]phl|i FI III k oil- F t r*lt-. 

■ ilfFHlIlIf AW I Hl .. . p - 1 llll,tl1 

i in i lii v.ili |PHlf liFf- ltFa>i ijnkrf IlianU, 1 

CjNkn kiilf-i*. t Vi, ill 3f: i in I knlfiiv 

V Ml Hiiih, l Mi 321 Uliflitirtifc 

rw™^Vir « . * .... ■» + ■>*---■ r . , ■ III If.-V 


IVSrt-. 


J27iM 


-U.riB 



3iiw l-l 
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Cautery Knives 

T m ' ! :; 1 " l muniM... . 

| , „. II.„ rn^ urr *hnunl fa M,„f„r,n »hh .Into* .J ., 

'"■ f°; f' ... VH^cupiVr k.., j nn . i hWP ,| l|lt 

-I"’ ‘ e ‘ J! - ! - 1 H J.ml riMNirl.il fa Krhlm 4 a. 1 l hr.ltiliu 

! • I'-th KniVi-< HTr nnulr ,if n -.itn i,i| ill... 

nnf hid* eh .it 1 " 


ill.'fe % 1»» 14JW > 

n-:.K i«- tL>>^ l^i' 

| - 1. 1 ^I'nirli. VPTfl+HTt 


I t 

fc ■! * ■ | 


f- l r i ■ if | 


IVir* 

I hi, 9i» uni 

" .JUa 


Heavy Cautery Knives 



and Handle 

V - 


F 

1 ! 

11 i 




N ■ ESI 


?•-. J-i-i 


Vi V'Jl' Til.i SMIL* 

si I!adc 

LIi-jv i JiFirr 1 - Hn^ldlr ........ L ^ ^ E ^ .rvrtH 

Hrai' “'pirad Caulfi? kn*ilV . .. .FVdil ^ 

lletV hnpular ‘Caulcr? KuiJV ........ . IVililF 

31'.- j fc 1 I fc ... | 4 _i 1 11 r 1 - kuhfi- ... . , V\Lrlhll 

lErJin. l r la in Luhp 4! '^hufe#-irv knil> ..... , I’A.47TO 

Flr'iiv* M.li I ii 1 1 1 1 iJiiiim Kui.fi 1 ... . I'.lDfll 




Cautery Handle 


ii \]W. ulf d ^railiejiUv iiHtetnrliWr 1 in^lrruiL Arran^i tn hold thr kni*** 
It 1 in am imp i.f fiw Ik* i *WLbc!i for cpiwntirii.-c m ..prr iling. 

,, ImAw I'dct 


I jal^r- MjimIIi (few Ih nldtP# li t* 


u rn 




© 


Jj'l.kMUU . njijir*r 


V 

IW> i*. 




FISCHER Cautery Cords 

p, f{l , Ll l«d *,rr. PCiirfril With jnitr jium Tiil.l^r, rrplu ki] tfa foiwr .tdp 

“ *«* "pd with >*^ * lwaM Li, >" dttW1 

* ii«p wIi'"Pi ni"w. 

< A k1f IVIc# 

. . . r , .... . ...—i *..*.— * 2 " 3 

w£ll* J^^***^ *s*. nr* nr w—> «*• *“• 


. Ilh-li Iff -ipj.i|fcl-P'I taliil 1-lYriill lip- 

1 F 


Cad* 


IVW 


/UlHOH *IJW 

2* * rt '5" p^y* {j; eSi to it -i> *'i » u -ii'.'.'. *.* ' *. '■ ■' ■■"■ UAFP * 

J ’'"'•flint ( lo.f^il fjitm rjinl*. ft fl. I» tf » J t j 
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FISCHER Diagnostic Lamp Transformer 


r nH<> lii^iiir ]+ uiull b f-rtnipji'i, Sr-JH .. ll*>'hlH 

-iti fpJuriitfj Ehr iiMltnriry lijrliaiiipriT. ini in ihi trfptiiml 

bnlllLEr fliF i l|h I R LI MI 4 1 ! Il« r -Mill , 1 - i ll I 1 i \ -al'fa -’4 jJM 1 . 

iir^lhm^-ufir, lirj,Hh ; :hj-, inj m mi Ifjii mb- mi 

HJiliiic current tmK- 1 hr Imps It of mini h^lnuL S % V % 

L‘ M ii3i hU-4 Jv.kl l III 1 hi|b 1ft 4 , l|J ! ll* lllil '« |Mb)llllU. 

V. Li I |l-J|Tl- I- hljlhfa |in 1 iJnhl liial .4 |.| lllln- ! TilI 1 1 1 |ri-i| 

air i -.r-ii iii 11 r*'S ml NfJilriinLH l.ihlr* ut -ElIiiiJ- \ I mi" 

*ilL.ruvre«-J - npil willl -HiklMi- |j 3 IH- fa JllJH lli^l foi C1NI- 

lwvliti£ i i i-t i mriTii C 944 I Lp-li I i i r_ inn rut nllitrl Thin r«-"u* 
Tiei■ r i*■ Li iin H.|> lip- I ifli^FuFtlUrr prmiTpk -iPI-l j 

-tuimsI tiTT' ei ccran. eEiij* r 1 !iinijmEiEi|; rhi- j m -" il' i I.iE e if 
ijfi-tllfal ■*I*i 111 1 k L VgpLf■>I i c hri) dill*'. \n iiivirjrr in rm- 
I:..: I ri'lf - p rni Eri i "■ Larll> k :kJ|I.lIiIp- HatlliilJl .111 A 1 1 3 1 : i k - 
ut jump* 1'hrn? N lid ■ hi n^-r r id lnlrniifc£ mil «•!, r n ihr 



HVr ta Cntlr lYfw 

2um I'lSi Ill.lt nEucaiiPtilr Uunp TfmMnrmrr,...»*** + *.,**♦■* + ***....MMT 


Tongue Depressor and Diagnostic Illuminator 


C n\sfrTlv; i.r jii ndippniimm hnn dir ^ilh 

fuldinp flld-JIl-niX: lliroupll MiIseidh uir. ."ilipjMtt mi- 
ilinjn H-nmlrn tmijriJr -I rip-, Iwclrfl IfUfldrai lefiKh-. 
-Zr^r-B=. nlk CttlllUftlillj* Mfil r him' smirkul ;lih1 ii 1 <cil 
2Jinp. Tin* *p4fr k.iI I .imp U Mippnrlhil tri -firing 

clip-i fllwHe the woodm lrrii|!ii? htailir?. amt it tfl*Uy 
WBwiretf, Tbjs* lamp ihrafrj jui mlcna* i4iil*" 
tight, properly finu^J. 




as flull^ frirf 

ni Eljjfii-i-lk Ellu mi itu Mir. t-illi Ord* jmil SnfLri r jihE I H|i.lC |-^mp , L . .... r . B1 , . I'St HI* # L75 

. 1 . 1 * '■pprial blipnvtlii 1 Lump Bulb, on fa . . . t .. _ __ r H , , „ ., T r B , r . „ ,*, JiM + P1 , T1Tria c ,, „, vmm a-ott 

117 ToORffli* lai’|irn«ur L IHlIf* t* ilb lurKr! | . .. . liM „., T ,, Tril , .1 Mil 2„"U 

1M tliln Wij&rirH Tw»(Uf tHuili-^ liox nf 12 .. , , „ t a ^ p „ „ . . „ t „ „ „ _ . VAQAT .15 

1H1 OjuwplU-ifi Lnnrji mill T*j nine SJrpjrt^hjr urfunea-Niaa-iifc, I.pib.ir 4^T 11 iniihid 1 Hkr hiJ. i Hiri| Vl Hahl^r, aihI 

- h i j I ljimpi r 1 uviEur Urpfr^knr jiimI U M rnu1*-n tiKifiOr ISlmlr^. . , , ............. , , \ M-l II T™5 


Diagnostic Illuminator and Shield 



(f 

■>'n 



N«. a-ji 


HI I BliitnJaulirir. r*iT*l pH' « 11 h InMI-lMI III 1*11 > 

i £2 lliulb *mlf- ,1 Jl Irdi- JHi 4 -Hpf. . . . i. i, - a i .. . . . . 


ir ■ m* I.. m % ..n .......... .. .. 

IZi !V|rkrl JibliNl SWoH 3 Z 1 




| j\i; i b j j ], hrl p ihi' l slI hj-Mi'i n j-th n jiri-n ‘ilt 
• Av„whI ronncrliijf: L'lirrf, and bulb. 


TP ftubl 

...i . .. . - k .j uj ^.1 4N.4L0 

■«.>--*-- .r,, ... i.H H.ri, l.iCMIIl 

1 1 ■ ■ I • p i i t ■ i > i i ■ i ji ■ i IIKTDL 

■ - > ■ - ---........ „ ., -, P H ALILE 


|Vkr 

L» 
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Price List 

of Therapeutic Carbons 



T 'p «l 




EE 


IaIi 

1 *ii, 

TjJI-Fh 

w 

( "MB KhiH 

rthhill 

* 

l,‘ . 


1 ink 

*pI HI 

wf 3Q 

■if Li113 

2 1 ■ - 





r 4 ' ‘ * *■ ■ + ► i d t'tlttli.i Liji.ii, 

M'dn 

JIJS5 

1 

1 i 2-513 

sirs 


i'iii 1 111 . 

X 

O' ■ - - 

' '• - ™ J - rrTM + 1,,,^ H . i>i 

units 

Lr.n 

W.OO 

14,1)0 

J13HU 

(“in 

tOlalbi. 

% 

ir, 



1 A* 

7JS 

1 tsu 

2|S5 

i^W'l 

JlI|LI|I, 

% 

.. 

- - - - f * - + - + t B * * . „ p , + f ^ 8 ~ + \ ^ t -v 


ksa 

Ti.™5 

15.50 


(“K'l 

ffiinm. 

\ 

r» J . . 

. -mo rnw 

- II-TOII 

t"3 

I3n7S 

2T.50 

2IJWI 



1 


■ + i - + H ..+*,11, «« < + Ii i, f , 


14H) 

10.00 

30,00 

2I*¥ 

t“C"J 

tf-mm. 


13-,*, 



Z.6f 

11.00 

24.00 

-m 


Jtnim. 

% 

13".-, 


■ . \PEXX 

2.20 

1100 

25.i|fl 

ii** 

i“H^S 

itnMFl. 


13" - 



tSS 


23.50 


no 

Hinlic. 


ir .t 



5.05 

35.25 

50.511 


Ultra-Violet Goggles 


22.J + ljlfUEll% liaffstM 

££>S iJull\ LfUKrr, 


C*4* 

ill [i.fi 

l-IACO 

PIIYCO 


IVkr 

*0-50 

,50 

i_qo 


FISCHER Catalog . . . X-Ray Apparatus 

Accessories and Supplies 



T HIS t> I jIuIuj! Nft. 37, MtJwiiRt ft* ■•"il I * - 52 (luge*, ■ 

li-om ji tciL- li'itns of Jill FISCHlitt X-Ray ApfinuliiJi ul^> *iich aece * 1 
-i.iir - -. .illiJ ^iipplim as are 1 ii.il in liiiili qualify tfldi^raphu 1 and flunro- 
nijiii work, tu i 3 i 3 ?» catalog, ffforl win 

+ , , Tm iniludc all ileitis nwlnl ti'S tin- x-rav «|nnij»Jui. 
mcdicdl ur Jrtital. 

. . . Many conipftiug items 3 re -hnwru such a* *L-r«u* ami 

film*. jirimLllirii: w]rt lion In In- tnada. 

. , Pricf* nrr inwrlpl ("f «Jim!nlra» (if fuSniwr*, 

, . \ 11.11 nil Tvlrti-llrr imlffls U |lW«l U flip bark. 

i nidi.. a- «f Ihii IV|IP are tuUtwIK ami not for 

. runinulr .iHuliuH.m Tlii* < *tj.lu|i is i<-!‘ndwj primarily ,«» t> 
...iaj, .■ h, I ISCI1KK cii- ronin- Ir will. hiwu-r, U- -mi, wilh 
,.iil .:linrt;r n> any irlrrr.lH j 4 i.)-*fcinn Bf drntiit- 


A I 
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5.100 

I 

2-.W2 

5101 

230b 

I I J i 

2A« 

jrtor 

t3N4 

22W* 

23» 

2343 
23.33 
2.1 HI 

IflJIO 

2,113 

22W 

JKA 

2313 

2""-i 

ETTl 

2.131 

2ttl 

amt 

27TI 
Ib2i 
2* a r * 
im 
27“t 
2125 

2127 
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BOOKS 


[I CjHIp 1‘VIcp 

“ t \rl i iiajhtli i t Ji pi fur I r i'll i f f ji I l~Kitai I i kiril I HI* ll * II ‘fra 111 I k In r, I _H .1 „S. 1 , 1 i-2 |ua41r". I IPtl r-t. . , 9 r B , . 14MJK il.Oi i 

u VUnu>hrrip' i tli 1 '|mtph*I Krfrn ^nr in rilFa^kikl H*nliialann™ Fm II. II- Hwwamr, 3iift.HA. 

_M i (P3 c,r i. 1 11 n i ■ t ■. j _ « . ■ i i ■ ■ a ■ . ■ ■ ■ i ■ ■ ■ . l ■ ii ■ ■ i i (i i 1 A J 1 p, 4,1m 

" \ ll.aiul IUii>4 i-l I'li; kbi'tliqfip^ Ibj lli.hb l l. >tiilTnii3. ^I.IJ_. 2 70 |mi£pf, lllu«l* V HAKIf fplNl 

” In till** nf sli^ 'VpnnFkl imil \1"ii ipniiih I Sfriir I n ft » atF liar IFnah ^ Im 4 r irli i IplbIi I IF K.fnd rii-k^ 

fc.K.t-S. jiii I Oiiirlr- EE. WIiSll ukpr. F.IIjCA 2ihI a'lMtinii. 250 pupa^n .... . . .VA\ISi UMJU 

".Irlirlnii ^ipmliKhl marl IfP I Imt.nj"- ! i I i r Vim" be I nui-rin KuKAral J :1 ij ijL|fIi tm. 31. [R. Jilli a'difckiii. 

110 P^HM, IUtul ., .- ■ - . -. a a a , r a . a ..... \ KIlfcH 3.23 

" I rti ll-i'iifll Ft* i*r H by y an ilii n i. I irdil m-pi ) .. „ . P T ,, P , _, P , , B P r ,, P ,,,, P , P P , , _ P f . ... 11 A1 V |p,00 

\ IVeali^r -sri Uthl lis St. 4, I liitm. 11 ipin, t| P A, Slh 4 a cEi IIei ia_ 4$4 puiiP--. 3 llm -.t.1 Til. ha S.2n 

“■* Imirji t|i|ili rjl liaiii uf SlaiaJa^hr aaai I -1 rCa fi r-a.fi I IlftdJilbu" !'* Haig.If >ljiyer. ^l.lh . . L'LL 00 

'■ I h .i E 3 1 1 r rnl llralir.il mill ' i air , carnt ill S J h i-l . .i h i njJ iiIue i tin IJsiia 'klr h.V J1J i-t™ H 1|„U. |K , | flajipj-*. 

Elltt^l. - -- - * - *.... , - -- - - a . , a r- - -r , r r-r , a . , a . a . ZA MSO 4,00 

"Ifblhrtflt' taa|la S|iir|jil IE r f rri'iai'i' laa J i M*ai haB'-hJa” Im Harr* I .ll -- 11 Sll'i*|fcri. 1|. It. Jill! t'H'itililla 

22-K |«,r-- lll.a-1. -a, a ri*.a r . . . Y F ft AH 3 .ON 

" L 4! Ij-P I teiP ka~r j |a> mill l.iglil Th*‘rji |h " hv Hi da a hi Kn^rs ’ll.Mr- ... . . s , ltd HS 7JSD 

-> Erjiirhl*. i.r Hi-k-l Hinap^ li>- Williuni Vh. Wa^t^f, A..It., 1,11,. M.H.. 2r»l P-^lrl M. 2-12 

illW.1., . . . . a - -- * - -. . ... a , a . . ... . 1 I WO 5.00 

"l.3a - r*1' Tul ha-riai i r ^11~1 tlaai I - 191 ilia- F Ji-*i 1 1 iia-lhl uf 1 ■ i ■ |aln "■I’ii' WbiriW-p.^ Li ■ J, Il'naipLiF llai-rptf it.. M.ll. 0 1>HK 5.511 

h I‘bi , I' Itia>u1 Irtihfiiil S ifc.nljfih l' ' hr 4L I- A-fi„ 11. II- fi2 |hijr^ ... .. i.,.' I\A\ t .(HI 

" I'a-ijn-l.iHi-rE-- uf ^IicbpI ^ lbti' Im llihl^rr nnil ^ 4 J^.-ITa i ilailapfO J hVi \ 5,00 

"pimOfiiiii'Tilal EVinripla^* frt El;n ‘I Ii r r;i r 11 ! 1 I fcl ^3 illinaii Itrn n niaiiila I 24 pafii-. Illutt*. . + , T , - ~/J I, ST 2 .HI 

J,- Spiiil'flTiJ-im and ''inr Uiirrml 1 r-rluiMiia^" lay pr- afpri-rk It. If.ll,, . . . . a . . - a.. -/KI.Jl ft.Ofl 

"IL-LniSlu.nL HrHErtl llrrqrkily *hil ltpa( i 11 1 a i c" ^ " Uf J -i HItn R. |||iqkll. F, K,F.P.S. 230 pn S ^. 

|l|a|>-lriH|a r| . r .... r ... . .. . ... ................. r \ FEtl\ 2.75 

""Inla^^lii 11 "! RiaiP Mi Shnrq U'^ia- 'naH-rj|iy r " Uf SF. U B Hrfhff A S^i- lAFilEF E.SKl 

H HfhllraJ KErt'lHrilr'* (five -Imknl-) lii A. H. I. lEnmnr. Ural ^alilinn. 2 15 pfe^i a, l||paai . 1 i k 1 ^k|L L TICI 

“Mcwfprn Fh? -i-rpl ITn-rrapy TnrKnk" by f Ihfli, l-r 3rrEii.hJ. ^I,P . . . . HAP h AL 7-00 

“I'lr-a-BrpS Thi-p^lirElUr 4 ‘ l <l-M IhhU Iei 1 ki ijary ifcfici lia^y'' Im 11 ipjIlii hi lt P IFulk^d^r. W. I k . . l 4 P ^ ^ \ IS W SL^Eli 

^Pk^kal I lhP-ru iH'iilir Trfhaik” Im Vraaik Ihalkr f^tiinjtrr, lt«lH 117 imijjmij Elha«i, , « . . \| Xi'X M.50 

“llktpr? iii-P FK^+Jritl llirni^^ b* IjilillfT. I03S b-iSbiUpH .DAFI.I. I-Sfi 

■"l K bii--lrjL I1 it-pu|m In IJi-ru t- tif the- Knr. mid I lirariit" 1. II. IItiU- i>hhi 1| JK, anil 

1L JI. s:,atilr. 1I.IJ, . + .........r. , ____ T .... ^ 1MTF 1 M 

" , | p ra.'-lH-#l t Jlm-'icikl I -cl«i Tha*rfl py" h* T, HJbbEi- HrXa n>.Er .qnaE A. K-, JlinR t I OH |iJE-r>-r Ill'll*^ . V{l\ Vll 2.50 

"l , rin- r ipk- ^pm 9 l^jr linr iif J 'Ih ■--EfhI Hirruiiv,” I dilrJ hi tturL, FVjibii^a-iaan X Capultn- 

f 1 1 id II inn J , .. . . . a * a .. a - a . a ^ a . a .. . . i. 4 t 4 * ... + , + |» %F*wF. 55.00 

“ftHajJalijiFi |hrr^E'? M I? b Ml'Saih SJV5T rdliliatn 1 . . TEVAV I0.EKI 

“■Aliivrl i Tha-np^ 11 hy Up. P!r«i<lii NfhJa-ipliiik^ ................. P ^ s ... . . UAFTC1 “.IlH 

H ^wrjarp III ^a-uplN-iU- Ifu-rn***- ll-y fc Ip^rlrai I ll F r Hair 1 If. I hull* - ' 3 m laa j Mr*-r A r Wiflh, l|.u, . llh>W 7,3lJ 

kll lliU|-L 4lS I^IJtbJtuF E|irrPlil. N '" l*| IkEpiySrli WadF, II.U,. - - p - r ... . y . H I- , r -r r a . . . WOlJ'H 3.50 

I l» J III 1 1 'I I .fa-Si i ll. I \m* r .1 jm ■ I. ■ II.JI r..Iiauin, 11. U. 2u-l laFtEania ^IJ IJ J ri) - ( \\ V' I I f.OI- 1 

■*“ 111 "- i 'ufalkai \ Hil.U> I .J |J*hk 14 |l i Fljpu r Mi? l-r. 11.If, , . , r . + ^ I- H i - I a■, a . . . . . . . * p * . . . . |JA 14 IE 3- 50 

H Tk- J 1 "# I nr I pilp a anl l.lu If 4 ,1 h^rHlP? ilPlO 41ll>tr |VB«-Ipr(|| ll^ilJpBalnpir" la-% W P J, TlL|V«3J. 1], A. 2nd 

fJ-9dl.la.fVr 4 I 3 pMJtwr. I I I ■■-I. 1TP , r , , . r B , P , ,, „ r , P , P a , _ , P , P . ,. e ■ r -r r 4 . ^ P , *+.*.*,. . a ^ JA \|*LN 4 j75 

I Mp^-iUilrl I i .1 dart lauab I ia UptiI^S I 'ibllbulaig a “ laa Ix-iilrrarli ■ FjlIiP. UAl.U. | |2 ^i.a[r a, J llap a|. , JJ||\1 3.75 
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WHEN ORDERING REMEMBER ... 


!: + I-VLIr* li' ii^»■ J H-p-iirfllC -iifTl Min v. liirh U* 

wiiir wur uihtl; m rilc" mi aw crikig tiiily. Thia 
rhr iiirm’l MUn$ cif ymr aiAft, Alway* 

i.-i*T . iI.lIi-l: nurtiliei-i .-mil irf- t itr plainly, or whrn 
utdrriotz hi H'li r i u|iti ittr UWe hoieE* a- tlnu- ski. 

; _.I Er L|" CMLrLh what IS dr-ir^h IIM 11 h.im- 1 i'll 
i’tjx-MH- In ^iiiliriji I hi- i^ir^r. 

\Uir-ri -luppmjL mi -1 i ui-ILuiin ili> not jiL-rotupany nri 
i min Fuf -i- n ■"’■iTjpp, we ifMrve iln* right io -Lip 
Mr ili-rm i-uldf-— rilin'I p^mirl JJi^l ml f 5tj>li 

tp Good.* in Transit Ulii rrMpuitHibi'licv 
leases when W^riplrtl lor hr the e*prr 

■ >r frri^hi ikiflll. iJljld «r ■ .ilhlM.il It Im'IlI n- pniL>il-N 1 
li-i 1-TfflJm^t' linr us” trjiiftil. IT iduirri is to be fill'd 

U s ■lnn.i ”4 il |iiicmU.. liEi-rii H ijh iiili i i> i 'iIIlIIh 1 '!|h.iE 

proper f l,iim mnv be r-Jiletrd, 

I-iei i hi*i , \ ciuk Il»jL i jit i ifr'- agent -IioliUI nt oivrc 
L*^ iLnlifini .mil hjivr l hr diLma^vd iiomk ms-peeled, 

I in coiM|iIliu- Vi illi tllin lull- pIlU'fH ill? 
Fr>pniL-aliilm entirely with ihr irEHisEgiiFr in 
> l-M iii in 

Hrcum ■ [!ni»cb hv pair*’ I pwt 4 m mid jIw-h* 

lif- ilanOTiii Mt ill-- !-hifL|M"l b priitFHtl *4 in I'JIM* 

punb ore lost, 

Guejamlee t rii >Ji■ 1 1-<■— Eli our tippuriiEufl lh.it 
1 1a i l* drir.Jj.p HviLhin dx m fe mouth? From dirt* tif 

" 111 pilar Ml under Nntiihul aIkI proper u^ due lu- 
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Discussion of Galvanism 

bt* J L M !>., I hiki- City, Ltifeli 


I \ onsidvring tin,’ g,ih ,miv kiirrcm, 
A the lirsl thing tvt should under¬ 
stand j-. ;i it is indeed the "imreiil" 
van i*is( from which pnr ik.dly liII 

■ ■?hvr tvpc currents art* den veil, 
tb-igiiuuy obtained ibniljll chenm-al 
•u lu13i in rlwtrii- cells, it j* still )he 
"iily tnili .hertuv.it ujhi nf eurrcnt 
which nr employ, though nowadays 

tt i' pro, IHired tit mechanical means 
tr.itn machines constructed on a lute 
voltage principle t.i- deliver a current 
• ■f this h|H:. 

Tins chcrtiiv.il quality uf the gal- 

■ .ntr or direct current as it is m M n- 
ptoperiy called, depend* upon [lie 
fact that it is literally wh.ii the (alter 
name implies. That Is., it is a ,inrretu 
flowing . • instant IC in one dire- turn 
between twu individual pulr-i, i tu- 
may cumpure it to a stream llnu im. 
down j gentle incline !%■ s?rv. m 
■h res not retrace its course. Lind tin 1 
direct current does nut revert ii..-1Jf. 
It is upon this characlenstic Hut iL- 
outMaud ing use in cteviri* al tnedii im* 
depeoth. 

There if therefore nothing mystical 
ahiut the direct current. There is 
nothing different .-diout it from any 
i.iher tyje of electrical curreni now 
used in the treat mem of pathological 
conditions. -a ve thi-.: Thnt i t tiever 
changes its prduritv. and hence min 
he raJkd ii |h ■ hi is produce |Hjfar rc 
;.ctiv,m .,} a predetermined naltirr 
vvF -■ 11 ■ dependent upon the choice ol 
poles. 

rit:- ■ h.iru«-t*-rnu. . which insures 
. Marid rd according l<> thr 

ji*<I-ir ele< lion, iit known ti> pol.ml'. 
i’r -l.inti e ri .- therefore he defined rts 
(be itvfii ntii.d characteristic of rl,- 
t*"*' •• r -ii. r \nr| the prime rv<« 
fi-'i rn ti . n -■ r,f ihis current in an 
irilclogrrat fashion i ,t well -grounded 
rt/fh epTroo of the iindiiidufll polar 
ft-geiher -.villi the hiorliemr> 


tissue reactions will, h its n]ipUcAt]on 
inaj he cv|HJctcd to evoke. 

li'Highly shaking, 1 he hudv is „ 
* ,r .chcTnicfiLt in an mp,**,* s,is- 

I 'Si!sin a Hein i- an electtulvle I 'he 

«?*«»« tot* the idiiliiv to 
, Vlk ,U,ntl >hvse hmly rlieiuirak mtn 

alien .. dements. Tlirmiirh 

■ I . 1 ". 1 1 .. of this action we obt&m 

dcfimte die mica | circets whenever it 
i* einjiWtcL 

1 - 1-1 ns then list hricFlt the known 
.iii' 1 rc.-.iigiiijred cl i a rac ted sties of the 

IWU |xjlni 

I hr push h e pole is vasi i-i i insirh 

J 3 II ail I Til i |:- | ||i+ 1111 ir PI j | s 

■ unI I hi ti e \k\ i r *ws ihc trir-culiiinrv 
v nh. ibis :t, [Eran it inhibit"* 

hemorrhage and snhsides ihAfimmit- 
Hiui. Am] her a use nf the latter action 

it relieves jgiin ii'iun an iitHiunnmti>rv 

_J 1 r 111 addition it lias ;i tuning 
' ll ..the tiswii-s i"i which it is ii]>- 

plied, h i* dehydrating in its viTect 
■- iifi ;l rcMiJliiig tendency In reduce 
iivstu- c-\ijilitev. It produces rm arid 
reaction in the tissues stirroithdirig 
ihe |wily ., 111 1 ill sulTicierrt concernnt- 
tip.n vs-tJ5 dt*stmy tissue, leaving fie- 
hind il n dry eschar id I lie add type, 

II repels nr drives away from itself 
certain chemical substances, such as 
im ctfs and .ilhrd.iid-. It is lids laitvr 
action, through which ii is fKissihlc 
mr - Ii i- . iirivnl actually to introduce 
lliesc rhcmirals into I Fie tissues, 
w hii h Is iridav denuitiiiMttd ioiilra- 
Lroii a procedure jn-r wfiieli the gal 

■■ mir cirrreitl is and may wi ll he ex¬ 
it nsively clnployvil. 

S - for the negative ]Hih', its action 
r- direnly iipposile. Actually the 
twii ptdvs arc iiifnplctc uiilagoriists. 

* ori‘’er|Mently in employing (he nepa 
Ii i- |Hile, Wt in n CM|mw I il I” W'llfen 
iIn- Uliirtil -fream l»y .n img as a vaso¬ 
dilator, lii-ncc to incrense Mm'hI How 
to i p.irt increase hemurrlwigr mill 
dr.dnnge .mil iidl.unm,irion t nm| in 
h o-j'Hr pain of an inflnmmsiory lype. 
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Il ivkvMC' tts-sucs 1M1I relieves cim 
I'tUluiV' -liul *1Hlcim >, ,u tissues, Il 
prwmitcs exudates, li 'fU up an 
alkaline rc.Kli™ in tin* tissue alumt 
tlif i'''if ami iElm foy* tisNties In .1 
; w<s»i m .ilk-iline- »uMk action, 

leaving 4 -. Hi 1 'TL'har ll? , [jic ( 1 ve 
■■ It !i " i.-es arids ami the Ijatngen 
e, ; ■; ■ 1 f ^.hrhlii-.ils .mi.| i- cm ployed 

Tor shis [mrjhist 4 whenever such at- 
ti.'H weens atlvk'tL 

Asi.] ti-nt let ii'-. sumitiamc. VVlien- 
c.ei ynn wish in *ui>ihr. whene\er 
J"U wtih in restore tissue |.<ne t when 
y.-ij desire i- I'hcik Idifcdtilg i>r itj 

tliTnuiatioft : whenever ymi seek in 
itttPodoee metals nr aficflloidu into 

I neatly affected tH'inus. nr in change 

the cnemie.il reaction nf iltnse 
it’™ an jlknlinu to .in acid midiiiii, 
or to destroy them with an add n-pe 
eftcct. the po-dtii-* Is the f"k-' of 
choice. When y-i -I i w t s h e 1 ( pniducc 
the opposite tiicct, the n^riv^ perft- 
becatnits the me;] ng of din ice. 

Here then is the * r h-iblc " o i pah ,lti- 
ism in a few words. I f fine lea ms \ he 
actral the mien J effects m the cumriL 
ont hiu Said, the found ist^-m i*.ir it* 
pm in the mmtlve JitL-wk. Every- 

thir,^ .Litaide it then hcttutiei luit tile 

applicaitim iif tht unch.Titi^infcr futi« 
tiiPn n[ the two pti-les, plus a fcnrmi- 
tdjfc -u their iiuJifatii^a* :m *4 the 
wurkrnan^hip and ability to use them. 
It >oun«h lampte and it is simple mi 
IoniT .1- tntrlliifentJy cmpluyotl, 

f.rt ini: surest that the hc^fancr 
"breik ik-wfi"" the IMing of 
chransrtflTistii: -u.trors Ejivun nlhJVe inf^ 
twr. -tj r.ite > nhifmis am] -.tuHl*' them 
in th.LE f--rm until he lias fastened 
them ■ rmk in hi- mi ml. When he 
h.l - !»1 ric thi - he will lir^En tr> -ce fii 
nv«r* clearly HmW '■ many nf the in - 
* I i tror; by whii h I h - i ver;i L't | ill i si 
is daily faced* im*v Iht met liv 
thb fine current wiih every 
riofi *p“ .1, ^.iEikf^. (rrry rr -nil 

\hil r.. |«-jtnl tfir tuond .is It were, 

let rr» takr up .i fnv >.f iFn-..Jib*r>ri 

in whr*-k rFie (cnlv.mr nrrrcnl may t/r 
1 plowed and imlkalc in earli jij- 


■'L 'licr tin* tcdinie. t|i<? t ,( i |n,;, f . 

tni LrvatniciH m |.usmU1y bnth. 

In Hit- tnetkirthajgjtut nod rm-inr- 

i Ii.il; u-v. 1 111 - P' 1-iliv'E? pnli- >h,> u j t | ^ 
liifii. V.ilnralh ii>u ^ physirians 
"ill rimHider iFiv ]Miien!> central 

L-undUuin. Hm with 1 Ik .rlerstu.h 

ike re.spinine nf tllc.Se turn yroiip* .,/ 
yjise?. tn In. .it n*e m tin? iw^itiv, | H i|r 
in hi 1 It* ilif nlerns will lie [h.lJi uratii'i- 
in^ ant) iiiirpnsing, 

hi t1l.1rni.1Js. of rmi tutu lung sljin&nu 
nr ntiiinr size tint* ssimt p n |. appliesi 
t>u.'.ens lit tliesu i-.tsf- wi 11 respond tri 
i’li r 1 uterine pi .silive gtdvanism ivtih 
.1 rfieissj.nl uf the tutiinr-ma^, a i,-^. 
'ili>iTi of lilyeding, anil a. t earn ration 
oj in■ ms.1 1 fum tiuu, thus. Maying flit 
| ■,I [icnr 1 n »m t11e ri*k »■ f MirgiwI inlet- 

vention mr] Iraviiig (ift atiatbmy iu- 

tnct 

Jn uterine 'li'.plni'cmcnlf, the ma* 
’ 'lily of which arc due bn loss (j fi s . 
sue Ions* in the uteri is nr it* supports 

■ iru e more the positive poJe through 

it* ability ■■ ".f nn 1 1 llrui tiif tissiien 

1 ilte pule of proper nd^tinn ami 

"ill .iii I ike FL'turn irf (lie (<rpn to jm- 
Hsri'-n in 1 ..ses in ivhidi .ither far torn 
■■■ Hat militale .lejinfit (he renidt. Fsi 
-LtUinviiliii ii m lliis i.=: true .limi ami 
yoiL^ may depend upon positive pjak 
■ im-Mii m ijefix or lapid an.I excellent 
fi-iiilt-* \yain tot me stress lllC TiCtfrl 
of .seehijj the patient's general eoudi* 
tmn supen iMOfl. 

>'till in ; In; lieUE of the female 
prh iv let ns fnolc at ike line «if iif- 
tai k in inti.miiii.i |. .ry processes til 

which the acute stagers juiiSsed. Merc 
V\ 0 kav e act tial 1 j r c,t r h hi urt is i fljd 
« oll 111 ills, old sril|nnpitis rases for 
example may fa* sm. e^sfulfy at- 
radtcrl, litre I he negative pi , 1 c i' S'* 

Iw selerlis! in ufdor |o bring .. . a 

s»f(i’ilitl(' nf the 1 issues irilFs an aF’- 
-fir| itii m uf nil I intla irou-i Cni y iirml 
r i. l- and a ronowoil tissue flexibility 
witii Hym|iErmi,lCic relief. 

Turnlnn to ike male are I lira, strir- 
lure max 1 11* ill tacked lay the folio w- 
Fii • lu linii’. Wills an olive lipped 
111 .dr rlt'* 1 r.nle alli| 1 Fsr fieg.ltise |-'!r 


fit 
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del 


r 1 1l.‘ >*ni j "I llu- patient i•% 

placed upon l;ir^L‘ po>ilive pad eke 
made p Lived bunanii his liips. am! the 

u ^t 3 ii .1 ckvitiiJr is (fir^itlFi! down 

t 1 e urethra till ivnluei: with ihe eon- 
»me ted are.* is made, The currclil — 
me leu |iert>, lUVtirtliflj’ ui 

: -i emJiT.ni. e, ha wov toriiul 

; l.Eille tiitve is tivetla Merely 
enough t-i keep The olive tip id eoti- 
t.u t sill HI 1.1 1 he employed- (lv de¬ 
grees the - atcning effect nf the nega 
the pile is | T' iduvis | t,y in electro¬ 
lytic action and you will feel the elec- 
IT le \\ Hen the- s trie hi re 

has betfi penetrated fiy (he first tip 

employed. .i larger One i> selected atnl 

the |mu-ess i■ ml i imed until ■ ’.ihafuc- 
(■ iry calihre is reached, Treiltmeiibi 
-! hould mat exceed fifteen minute* and 
.should he repented every second ttr 
third !. i■* and urethra Hh utld liu in- 
■v till is 5 with ~l we ik silver s:il| Lit the 
end Of the seance each time hi order 
X'' prevent lncnl reaction Ilf sir f^r riP 
we may. 

The effects of this eu ire til in its 
function of ionization is -..101 hing 
which none 01 us should cixerlu-ih. 
Especially in the nose, in -Tinl-nti- 
and in ini nu table abscess cavities, 
results Lire at lime* spectacular, to 
oav the least. 

In rhinitis., nine tonixatiun uhiii; .1 
nasal packing saturated with ii two 
per cent /.in- -ulpEiaic solution. -Old 
a mated by 1 he jmdtiie pule with .1 
five n;iSli;iiTipiere current fur from 
seven |r> ten minutes will firing iihntlt 
at rapid cessation of symptoms, In 
ethmoiflitis the -,ime |*de should In" 
used. save that here ivf employ a 
^lender silver ^nind wrapped with a 
very |hin layer ol notion, dipped in 
fiif xirn (olutiofi a nr I threaded well 
tip ini' I the ethmoid /one These 
wbi' h 40 frniuentlv result in 
an i n,i hi I i t v of the %u prn or hi ini 
iimhra lo 'entifatr iheirlvlva.'* CLill 
],' rapid)v cleared by this aiiiiptr 
Irrhfiir alone. 

f-. i.liij, media of a 1 hrmiir type, 
with . ruptured or (K-rforiited tyni- 
piii'in. .uni ■-vheir fhr m.iMrud is not 


involved, the use of pusitiw |«,k- 
Mini /aid m will lYctpienlh give thr 
hapl-icjiL of results and shutihl itr - 
isinlj 1 |if Lficd. 

Ul mlr.ia table :i|isCe-ss cavities amt 
simisi-., ici nr loniznliiiu w ith the puni¬ 
tive | 'i 1 1 1— will tu ihi,’ larger per vent 
-11 cases living about herding. litre 
the easily in tilled XVilh the si ilm,,,,,. 
dir current is carried in through a 
.■me njiped idectrudv and a a nrrettt of 
Ivum live to lifleen mitllfinipcn.'S is 
»V*d. I’oMigc is regulated by tin- 
liuu- rindljplied by I he ini ll iamjnT.igi/ 
(md ILui Less |li.ui stivelily miltiiim|jcre 
ini Utiles slu ni Id he used. Mxaillpk*; 
T'ive imlli.imperes will! ret pi ire fuur- 
tccit rnimites En give the rer^uirvtl dos- 

■ igv. Ten 111 iLIiarnperes will deliver 
I in- smile dose in hall lln- time nr 
seven minules. 

I he Salute technic applied to clinmic 
vii | ■ 1 1 1 Til a s, where resection has been 
■iniie nil dminage still persists. LTs- 
‘u|t the sinus uf dnitnugv □ porlnl 

"f ait u-k we introduce tir*i the-suhi 
tuMi rmd tlivii t!u.' lip i.if our electmde, 
u-t -ir enough tu contact the sulu- 
h ni .md not in 1 oulitet the hmg. The 
|'-I tie lit Iks oil a large negative pail 
-.ii tin- other d.|e of his chest .md the 
current ta turned an. Actually here 
We arc 1.1 killg adv. ‘image (if llie prill 

■ rplc uf elect n.i-plaliiig and are de 
pushing /iiie imis on and in the 
1 is-lies uf the ..l-HTsS Vv.dl to bring 
;dnull 1 destriH'lion of hoih tin- In 
to eing agent and a breakdown of the 
pyogenic surface with .1 res tilting 
healing. 

Ill jhiast Ir-iLITMiilii injury |o holh 
nerve .mi I mnscle I he galvanic cur¬ 
rent finds a 1101 1 ter lleld a.f use N'uih 
ing will i|u more tu lone tip both 
these 1 issues -Old lil'l ihetll riaini .1 
-admoriiial lo an improved functkni 
tli, 1 11 rlu-. i tirrenl properly iiseiJ k 
tip a choice of ]M'le, 1 ■ | uc -tioii lieic 
ii rises, I Uhl f feel llutl it may he de 
I'idcd liirgelv hv 11 cu uni deration of 
tin* 11 -sue . invoked In other wurdh 
P .1 w kli lo bihig alriilH li regclirta 
tinfi of n#n e fin -,iie 11 r dun ilia tv the 
mum tioii of lime tissue if is he-u lo 
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m 

■ lift I 


llU I iule the IMHIV.l1 IKHf CUI'l'Cll I 111 iw 
juid U|W ihc iit^ilisc jHilv .is till! 
di-Ta! point contact' If the muscle 
is eh icily .it : i nit it makes lil I tv ill) 

K'u'i-.v Which |*»lr m employed inn- 

1 f'l- JiHnj part so |.ni^ .i- 1 he urlirt: 
Biuwte w caught in (liu sweep of the 
i nmol. Ye I n f m lie re t oistoniuril i 

ll.-C the • iv-i'' v | ■■ * I L‘ a* lilt ris'tiv.lt 

in^ vni with .us ini emitted current 
u iit-rivcr I ilesirc to cause tilt muscle 
t • ■ -ii'I ivt It [lit etTi-Ll desired is 
merely . ...jit.m:.M[inn of the muscle 
body/then either pole may k placed 
mft tlic distill point 1o coin p Lei e 1 lie 
circuit This pninl m.iy lie stressed 
In pointing nut lfi.it it is in I his type 
hi i- iks rli.ii rise modification of tire 
k - Is am*. oimnt v u st ■ marl ty kn«nv ri 

- • sine wave is used. 1 twiiuj t.. 
the 1uUnveil reieisil i if the polarity 
in the vine current, (he e fleets ni 
jioUrity are c■ ■ all intents ,iml put- 

- v, wiped --ul I "acini fuifjl lysis is 
.i ciouliti-Hii in which the use of tin- 
crannem with the |at*ftive judc ovei 
the n*a*t<ii»l or just in front of tk 
4ml the neg Hive pole over the distal 

dtetributiopi of the seventFir item- mil 
gt-v CM'ellent result s 

ttwinij to its aliilitv of slimtiLuting 
either stri|ioi nr mHtrlped muscular 
ti’’«e, the ".ili.miv current lias a field 
i [..pin . lion in reHoring the lone of 
inlcstmal muscle, anrl is hence Cii tie 
employed in I he atunic ti pts of in- 
t - -tir.ii >1 • vl is Hit ton. resulting from 
| tod- .. r personal llfcjjlvi'r of the 
U-viel- Herr 'timillation of the tu 
tc-imat tijl.i- with an interrupter] chi 
reii! am| a negative eki in >ik of the 
• ■ irr.-.n E lypi- in the rectum. ihr 

1-a.iiive j-file hesrlt: applied hut She 
i-.-pin.- r. ■. ; .If ni'- ih-si in: will fre 


11 lieu ti l give surprisingly g.I re* 

suits. " 

I |i.i . ■ 11*iJKely sought in this <Li>i- 

l n.-sii mi fn refrain freim arty futlHme 
L'hiiuls. Kill I Hill speaking front an 
««perteiwt i>i dv m t weni} - tevrti 
h i'j i . in sin'll claims • J hits e rnaile, 

I hen.' an. many oilier applications «.f 
tini mrrtnl on which t have rmt even 
tries I to lout h Once ace until rued tu 
4- ii sr, one will Mini ils nvnilnldliiy 
more and move multiplied. In ih',_- 
t a I sill lien 1 i tip of hMaireH of the anus- 

■I.. ii illiiiLtl opernttnn nr any other 

means than ihe Lise of i slender 1 1 j 1 of 
rim clamped into a hoUlei and laid 
in iFw depth* m' [lie livstire until ihc 

posh ice .urn-m has hail time tu 
whil. ii I lie walls ami huLiinn of ihe 
h-simi one tin I- a -Iriking demon 
-Ualion of one of its iiUliof applita* 
i[■ ms. which t cannot refrain from 
eu urn era tint; as 1 clone, 

Vuf now a Iasi worth Polarity is 
r'n- xtfcri't of vin LThs. Vim must 
ka.iA yttar ]Ml«* ■— I heir quality — 
• h.i‘ imi Ii rme dries You will tlicl: 
i - he indication lot e.n h ill actual 
use \nil if you pel this firmly 
founded in your understanding; if 
you rumtmbef to he doctors first, al¬ 
ways, ..lid lii'M.-r i on sent to fie any¬ 
thing cl SC ir Vi .sc your medical 

i. in ivv lr>k ■■ to .show "iir pi.itienfs 
lo i'iJ and 1 Fivn use yo|ir knowledge of 
ili c ilvani> current l» flHpjdy iliai 
need, where it is the indicated 

... measure; 1 hen 1 can promise 

wii, front a long and successful 
diTiiiiivHrrilio!i in mv own employ 
mvnt of ii, iJiaL Loth you and y<mr 
p ilicnt will he pleased. J’lic proof of 
the ptiddtnp i- ili tlii- calinp. Il is 
the f- Y b KKSl'I.T that counts. 




I'FlIllfdlu -< * 
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The Treatment of Hemorrhoids by Galvanism 

B* Frederick H*™*, BSc-. M. 0 „ F.A.C.S., Chicago, III, 


THIS fi-dutaS* tiT.iLmchi ol h*P,10tJ holds b 
* aft m\v, h.ivlmir hit-E HI ^5.“ In 

Dr Bakee sv-ui n p;« pc r, "Tbt 8 Trail m rah 
of HHpaftboJcb by EiralricUy," 3luw IheE 
Lim l* it hui been U3Jril by many darter* and 

the tcdwiie gm% lmprim!«:I. 

Hipiarrhriiii Art to Iw found lli att rhirtAlten, 
fcn n-M Usiim df occupation, in both ^mpi- jnd 
Lf! all. although UVPY HF* HMtt preVoUmsE 

in Ihf Ln1e twcttliiSi find mjvwnrd TTip- word 
■ Lianna—haid ,fc li derived from □ Greek vent'd 
nteifiinjt Flaw □! blood/* The ward 'pile 1 ' 
tfonw* the tptbt lh pLU, n iquulna “bait,” 

Aj m iruikcnp* p lUCCCS* of any undertaking 
It lj tPKntliil that the opcr.ieor pny speckil 
JitSenlUin t*j the line drlaLh-: that i j. he i"i 
know the normal □aaimny af the rectum mil 
aniai. Sake i eourptete hklory, nujte a ihnr- 
utigh GcnilMdon, rind. j£w earrful ■' ielifc inh 
ti? the «fidpnait And min-ut* deta‘1? of shr 
tmttmepL ' 

Haynes leporL^ shut, in 1&6<L Alrh,uj= mnde 
■nierowwptal ohMT.^tLnn^: nf th-p rhaftj$Ga ill 
AMlmid structures due in the- eh^indyWi ac- 
of the noRalive jpkfvanic ncuik% Hi 
fa Lusd That the Lii&UAS w*re markedly con 
tracked .md That Lhere Wiki fteitbtr jnfCniFrmp 
tl-arip Euppura Ll-n-n jinr .slaiigldnf". When the 
rtnrrnt wap fljsjdtijd 5& the bJoOd Vrttll they 

becnrTrC- changed iirtn RnfU ititniga. due* ia dl- 
biStjEratlon- of the blood xnd <fcpoaifc|nti of 
laiulkted fibrin He Kmc-ludcd Mint no ani- 
mjl tLi^nji ran wilhstnnd Lh* d i ?ln"d f^nr-tan Lt 
nfFrrl ul! the negative pole: dint ihe force Anil 
rapidity wfih which distmesJrziLhm Ifi brought 
liboLi! are directly pr apart ional Ca the itrougth 
of the CEirrenS and thn fintlnras and YB 2 
ruSarity of the tfruclumL that ihr csirrnrit 
raistij hr* nPiTy and naositiitty applird ir> 
-■Mr^mrrt wnd diiln jJMne and nbSiter^tp 

hl^od fiir lurideal purposes 

When applJ-i-d tu hrmorrhaldj, the negative 
rv Sc- prodiictK first Ti hydmlytk rjocarpp^itjan 
Jz- a d ihr n a ■--onlrncEinn r-f i hp lisBPPf - Wobb 3 
jlAk-.i lhaC eleEirotySfe clefrtrtbcUi?ft nf th* raia 
FM^<,ii\ hi highly ij.jEmEIcu.nL A-clual ab!iLi*-rji- 
Lr-h til Lhe thrcpjFibfMiid inass It pcrfiimpl|.EjMd 
.n one --f SW'rt wjiyaL it rUhcr nhiorha. pi or 
cut* jn iipy idnplr cdakEiiidqn- Pf, al a Lirfii-, 
1h:r. wafted JwJFlorriltitd Li Healed, il ruptuTOB, 
■rfiii.r.,- ^ t\i - 1 'bi.r gr* fflF tlie Ihmtnbrmed oLt- 
r^lnri! FolEowaftjr iJitt, Iherr 

.* cr.nfrarUrfti i>f the underl^it llwun wisli 
Lrtn- ! -i*ii? !a f:. nij«ii*rii:«- ijf paLn mnj i.ipjij heldJftK 
4 fclir p.trtf 

A sJ.'ir m ii;S. lc^r:lwl^^^^p of die iiTuilomy «.f 


die rrttMi tN ncCtAMT# Id iihdersland the 
oLLnlafty, ch^RnOfliB Bnd ftC^Mdr tlHlmCBi dl 
herndirhi’-id'. Finn 11 -- I .itvd 2 nrc introdticcd 

t& trfftaah the memotj. pnl to rirpkcfl US9 
tosibcmh?i on ansi^my- 

Oavuftrntinn 

(FlUiarr 3> 

HpinorphdWa are cl ossified ace^rdliiH So their 

pft'Snt of Liririn niii.] IdWJitLoiL 

1 Tlkr inSemul hemorrhoid hm tu print of 
■ ■riijiii jnEc-mtihy ui above the i^iJj3bu < y Luir. 
k wavered, with ELuacciu? mmhnre, nnd; has 
!U nrijRLn fmm t3u- superior hetuorrhoidal 
v’oiftH It ss connected with She portal EiimiSa- 
tton. 

3—'The rsii-rnal h^mnirrbrid in- covered wiih 
-kii, nnd i& loented mo?tfy estfnui] to the 
externa] sphiftcSer irnucle. 

3v—The maxed httnorriirid as a lar ro m- 
:erfeni] heciiorrhold IhaE oxterufs down pof p - tlni 1 
papiJSary [i n-‘ to ihe- MEetrUii jphmdLej' and 
h^S EQmo nF Ihf rhnrMffcc-diLLi^ nE both id- 

tffti.i] nnd exkTftHil hemnnhoids™ 

lirfrrjiaJ FiesiLOrrhoidl 

1 -FiI--r ilttjrce Do nnt earaw eski-rtiil to 
ihe .■siLl 1 mat ap^hlnetcr during ^tmLn ut deleca- 
nan nr jjL any other time. 

2— SrenKd depree lFi}T- 4)~ Tl^ry are es- 
pdErd pnrlly eirternal lo the estirHULl sphinx 
Eer diirihn . irnLn at deFc^atinn nr by walkLag, 
]fowcv^-r. eIil^ ore easily rriumcd td their 
site nf orlrttn. 

3. -T3|krd ifnrree- They MV expelled ]fMlly 
I xlemnt Id ttlO CSfLomal nphinLic? iULd bcc^m 1 
■-1Ml, mi ilia! Ihey r.-,n naE be retumpd 
by the patent 
IZxrcTfini h^iantTjioirfj 

l - TluainboLie. 

3 —Shin t 

3L—V<niprs#^, 

,^E ixenZ heriuwyho Id* 

Hpnmnrrtwijfh diat Ktlenil f«™ ihe veini 
above thn p.ipiflnTy M nr Id yt-lftP overly3 ilfi 
the fxlimnl ^phinifiee,. ineliadinfi a pltww r»i 
-dl lined honiorfiMHdji] winA 

Ksamlnaiind <»f iJw l 1 Jiileid 

A rnreful hilfcry of I'.ach piiLlenL Li v ^-ry 
impiirlJiid, |Lut rn If lie ram* wnipJfllntaK tif 
.my other fclllir ^ He ^hauld br Fpven « f Hi- 
tiSkHe phv ■ i- nl ^ambiafiph, iillIubIiim-' hlcwsii 
l-ijItliftBlIon Itnil Urlniily^ih. whtfh will #Tvfltty 


• '■ a ii■ i i i i ! r i rp j \ i|aa i i,if Ini 1 iiii iif i lb»il ji. ItBiiunii. P*r_ 






-- 4 ' 1 r . Et? ■ -aiti 1 1 -aiMiri Ibrinipfc ib* p^b-is. 

**»•-« ::u: tlir 4-1*1 ‘Lrd^l rafwinitj iimI unjicn 

Crii fur «, JitUl'f* I r*ll£fkaJI> t*.i IHri^n Tbirri il 

iuf=4- 4 .*ii0p* ■kh^ omr.** foclnrarik 1/ ir.fi oil 

th* v-crr- m i UJ 1 II llj $!:’n 1 !:■ |mlfrpt. S | i|illsn.c 
hj- fgairEr t"=Xv|v 

isii tHe- doctor Ln dk't^rjnaning^ the cEiolqgfe 

fj^ri ptrpciutrjn^ tfcc ittd 

whether any cihur lilacs U pr£M*m actNjm- 
psEFirg the rectal pathoHS. 

Usually a nnpMr l^Wr-et j»oveitn-»i nil 

that is necessary before a recta! examkiLaSirtH., 
tryi si the rectum has nol been cample Lely 
e^Lpl^l in ehcfiia *batild b« givpn I: Is nd 
vi^abW- m vai' Cwn or three ho Lira jifti?r Hi L » 
ffitruE has been i^j*. --£l b^Totr itfotnjrtfitg 0 t> 
amHratlion. come p&tfenii require curia i-J- 
erabic "i rr.r to completely expel il Ex;nnina- 
Hot* of Ixetitnicm before the rrcimm Lb erwn- 
pleksly emptied may cilmc caplftfainu t|pn of 
msiramcnts. and tahEe. and ih* upemlut will 
be LsniabSi- to »! she slnictun!* properly. 

A careful digital examination should b« 
midi- Pwig thi? index finger; with a rubber 
(flove or hfifitij L^t. i=id pLenLy of viwEeew- 
Ti tb# amn b tender, Kuptzrcaifie -mlcrMTif 
■hnJlef b*' u-H in pl.irv of V+L^'lLrve. Slowly 
Insert Ehe finger interkirty ami Bttftntinc for 
frdir^cd veins, ulcers. enrdnoma. polyp, ami 
i>.'« t} ■ - d it inn c I thu* e&ttyst, Internal 

bmonh*ida cannot ilway.i V detected by 

distal in odirr word*. il ii ntt ,r 

tmo* r«> €Ximir^ lh-j rectum with a sjkcu- 
him in utd«r lq detefuilne the pmertro .ihd 
rmt^T.u of internal hrmrtrrhtfidfi It will b« 
r*-tr*ury for ih-i oper&Uyr Eia 4-^mine rmmy 
rjflTJwS factum* aind mwvy hetnorrlitddii of 

ill typ^f w..]l H. fiT^irrry flitulw. polyp*, 
l*& mnd t*i*m of prurijiiji pni. b^E'VJ-# he will 
i^r Li A* |.> dH«rmlAn 'be normal Jmd piirllf 
li-urljp jstfho!'>i{-r r ufjiii Ijrrnfl 

StWfrjhani rjtamirurtsnJj of Ehn rffitkln fo| 
fowi d.pfi'!.*! <r«-JiJiiiifeiUnri r md w-- lutve # ji| H 
♦Uj *p*<xihiKi., =h>Wri In fitful Tp C-ivipi 






tip of iho upecdlum wilh vuielime and 

hnLNL-rL U wry nhiwly. with Moady fir^u^, 
dbertSy forwanl for ;i1hchiI Iwn Lticbot, 
wIiLl’Ti Itu 1 itmtuIuiii 13 dii I'etnl hm lf Ts^Ward 
i hr Itulfow of tbr iiacmm. WEtMrnw lluj uh» 
lurafor imi L travel tti* Fur .my |^Lh:^ 

tpa of iho cn-foiL -md any iIr^i nf ioilaminfllijtn, 
u'lvwrjiLiun *t rnnoiir. Tlfcr speculum b ttu-ii 
partly wiihdfawm, w ihul Ehc Low it j^tL oi 
jl-i hiillow extctlifo dawn to ih^ p.iiitlfory Hn*. 
If ,t hnTHarrhold ia pfrarJil, |( will di\Lend Info 
|3 ia it.ip oL llii” lipmiuluin They are u.vu..l]y 
LL||htilu;i? 3n LNdur H d^n4)nj upon ihrir iLz? 
and dLLratlan, 

The File can be [Wfonfohfrd by th^ cbifreo 


£b 



I • Z- J —1 - III > r | iq|«|i|y n f the rettuili. .4 

ui l! r an I r 11 I 1 11 hi-k S. rEI .ill iwaj III ihvvr ^t-r 
ic. ”jL Jini« si ■ Jli'l qlar Ui(rriLJ.| bcii&MEtEluLdlL S^ESlfl 

i ^fclethybifr arid Junw-i. 

tu wlaieh iVy BU Use spin-uLym, mjiny being 
Large ejiuugh i-p fill iL ppsic'cly: inedinni.-si5ed 
Ik'jnnrr'huicL fill thu- Eia u Lesser df 

Kre^; ami mall cnpn ppntnade Lnto Lt only 
stiithiFy Tu examine wtbijf ?,id+^ of the rv& 
turEk, relhiii-t-L tlbq? hunter tn pn^Ji hemnr- 
thoid uut nf Apveuluffl, imm ihe speenLum 
.md withdraw fhu obturalor. If Lhe spwsihLm 
if tHriuxl while- the IsetcLuti hukl !■ pralnp^L'd 
m Ihu iltpt. Lt Ls usually p:iinfill i«:« the p^tlenl 
□ nd 4otncllme^i c.iUnes. the henaarrlKiid to 

bl«d- 

At tjinci, Li may be advisable io huvs a 
giidtr^| n iri»LErfo] g^rny examLruM Ion opjqUu 

i^nenia wltli Ptu^n>K^py or x-ray (Hhh S]h> 
ritiI exjuninnifon nf fhr- l.;.■ II 1 1 LuIcClt and hvi-r 
and a^-rlikl raohiSiSatfoifc cy( ihr pidvic 
in fcnai.iSn pinUenti. an? sumi!timri n'CtL'n^iry 
In (.h+traiiiliiliig ih-_- piwanni nf puLho^yii‘ 

■ nriiijlMiiL-> in ihr philimirn. .> ^nrlalifd with 
iPidpij^MiiJiinl of iho r'r-cLji! pulhulx 

I!e| li L|nnriL| 

I A n-ilyaiiir- m.n-hine whldi pti>duM ob- 
■iiluteljr am with jcalvamr. currant, is li» ur# 
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iig "■ —miXHlIr tAIKIludUL*! flf 

Hy» - -ilLiP* , Ific i LJl^i'hd ill thu ¥flrii.Ui 5 -| |Nr-i 

Bl rn; ffb'icb ,% ■ IlllUllJ.1 W Tin Clift TlfUI- 

prF^ i-l; i El) Eitmul llirarabaik h-nr^irTiiFiiik; fi’fc 

C, ip Ll' ^ r “ . T ’awtWrr- mt rrn»il Sirrinsr r|n «il1 ; I EH 
)j - - ir.">! r I n nji fcril«*ffb-:i I K> ^Lin Liftli 

sir %s 4 i . -.duark' ut * tiiait hemcri-liii-iilI $ i l.ih Jhactar i. 

csamfurt "n sh patkM so th.iL hr can stiinri 
a. tllffla. Tnitlram pm-a^V produce* a better 

j^^iuiLent in 1™ time- II th*- mmnfc is rough, 
boJfpver r lit patient wil! dhseom- 

fort =nd pain r and wit) n *4 aide la atsnd 
miISisJ^:pe^a[^ l ^ , !<» glvie sattsfiip* 

tor* rmtl^L 

1 —A □*& inch p-d. which ilioulrt be very 
soiat or poor •■• n-’ir! with, eho patient will 

wu>_ 

3 — A galvanic m^Le, which Ln three 

eraps ■ hard- 1 " for It- The npcdtts 5 a In- 
mlittd with IxkkeliLe smd Vuls an Lnjublrd 
ilusuldef one inch lontf. N« part of the needle 
li txpti^d tx-cept tlr? Sip, when she nt^ilk- ii 
talented in the handk, Tipi come in * 4 , A 
md H Efu-h fengthi, and the shoulder of Uw 
fif-f^dl#- 15 tspeeiilly e&riJtftryct^d P 3 hold -'dl 
of fhc hydnjfftn tfai in the hemorrhoid during 
th* tfxmtmmt. 

4 — Re-rui] ipMuIditu, medium n-nd iarno 

CM 

S.—One pair of rubber-rave nr-cl cord*! 
fi—Light lor Ultuni nation 
L—TbbmruJln syringe with nttl»*iori nrm 
ar.-S !v-r pr^vimt riddle from btfinit punned 
off whi!* inserting: the? plunger fFlg r 0 )» 

S.-AnEu^pU* jtoJtjten Jim] eolton ipphca- 

ton 

$—A jar of suirtSi va^linr, 
f*k—Rubber mnnuning glow*, 

3 i fW.ord Cildii 

Ji --T#hU f^-,a- t-vprrilrifclfon *pid !lPJ*tlBfffll* 

Te^hidi 

3 f*r#fr*r*lWi «.r 1 >,*■ imlnint A 1-n 
«•*»* it ;* vwfw^ry to Ih* 1*#** 

op^ f^jfhpJpirfy i™pty B *o that thp ffptftlor 


tnny -k-u i Ei i- hicmoTthaid* cti-arly flmt no lhai 
IhiMP will bp IPi^ danHL-r of COhlnhiacinLinn 
-ind tPlJcctJi .111 fbilcwih^ IfFOtment, 

^ 71m- putkni IK m Lhp ui-Wo, left tftdv 

dovvi-L .iiid fclijp^li?, tlcxeil nil tlh± Jihdamcii ^E 
|iiiiclu",iLty rijqM fnigli.'ii Thli positiinn li rnm 
Ffirbihje nnd mnkn:i i! pnSidhEe Car |tu? opert' 
lor Eu obtain i kdhslL view af 1lie feci Lins. 

^ The 1 1 *- ■> I, well iiicbil i'ih il with wuLpr, ii 
tibCfLl well tinder Else bullock, Ehal llwre 
will be firm rantacl on 1h<‘ cnlirc pnd 

4— Irueft tlir Jn^HJL'ulmEL al-iwLy. 

5- fflltidrlW Ihc ohuimtor Jind hiivc thi 

gene nit at* imnnini «t Eem, 



I’i* ■.-^Jiiro-f ■ Ijifcjr, p^DtraJint, irakriMJ 

hr iiirrlmi I <ii ii'Eip jiran" durall^n, li"i( ^ be 

r-;lBi \ nr CEiTce Eimra iP-mJ? fhr to U m^itM 
\nfvU ii Pa iTrtnwM: 10 EsurmL till 

R,—L&eaite tJse hemorrhoid In hr. I rested. 
cle fc msSnr! it with u amiilt nmounL nf iintisepSic 
solution on ;l cotloci xpplkfttnr, Liiiert she 
Needle just inlcmnL to iho pn-piHat^f line; ns 
Lhbi IcicuUon hiis h - w sensory nerves, it ahauld 
not hr painCuL to the pfttiEnL 

The ncc4lo ,ilsauJd bt? Uuertad syiH^aciiiUy, 
t L-i of no uicEl bL-m-iiib lEn? nmcuus mem 
hriine, witJi the pnmt flf She nrgdk En 5h^ 

sujsse phi nr- tli u ppi^ulum Hrtld the needle 

firmly, with Us hilt p^amf :^uh^\. the gelll- 
coub niFmbrjirwp Ml order m twild nil ih^ by- 
driKiEL - cL gd» in the hemarrMd during l^al- 
mrrL i The needle point tnitot nal perform n- 
gppusik* ,ide of p^iinl of oninmet. for W 
li dnvh &> Iht iLydieS^n will 

Alter ifciueTtUifi She neerlle. with Lhe 
iLjt-nerftEot* running, ndv^neo the L-urpent 
OrLw-ty, In rn- mi null.- IL should rc^eh 12 to lb 
milllampereti If I he cune nl U not ■dvift.^d 
n'liiwJy find turned back alr.wly. effpeeialfy 
-wvlhili ■ i iii-fhlri is buck ih - 1 Inni lliroe nr four nid- 
Itoppipel i v, U will pr™lLM>; ili^n.lfml to the 

piilpEiihl, . .. ill l ew the n-eedli t n l^tichI lhe 

^•culum dufliPg the EreotimmL If a iilipjht 
M 1 1i'nrn i£ cir uljekSn^ jnsaiili-nn fcrt jjl- rt'tit, shift 
tl S P HirmHioJI gf Else and fcf II 4t»l 

nHlImiM- reduce LitE- CUtWH W™ « ^ 
miiiJeinprrr If [--«<» b 4dJli CJ^nh turn tb# 
L-wrr-'iii back U* »er.i ilnwlv ftrni dkicousljuie 



(C) Jeff Behary 2019 


9 

































Li 


.© 



i-Alrtb?‘i JiMW&isUfe lliffint Ih S *>c!Si£ hrliK 
by 3fce patMait, »kfi it Ijiiti on * 
pn^i ULir^r. T|=m bmili tbt .it-cf^r h* MJ ihr 
iui Be-kiiff raffeioilj wr^Si -one hand du-mifbnui ihr 
traa±7s-«L mkl* :m *elwr kin-l ■* frtt n? t*iuLm 

Efcr 

4 A t t Ths fr*xir* iriimd ihr wiiTcr Ts-mi nr 

fiur ttnaiai iC. <W wtffhM air milk m Him run, 
brrfiPTtiH? it- a lUdiFi* luck, fcg hfclil Hie MttUc il; 
I® 1 ■ wit !, bj b iitamdl Id % i qbr 

Titum. *4di- t** f^uriiur i* in jibi-r, rhr ouraj^or i- 

U- C Id icl rrrTZJTi-f lltr ptotffaia fli lk *|i>t {£,» Sh*. i 

tbrf (hi irifur 



fnr there must have been same 
WW fa imertlfig the needle. 

After the fle^Se Vj.'lj- been inserted property k 
md There is fu? pain or dW>rrifert to the 
patent. advance the tnjjronE *Jow]y and ecn- 
Lintfit -he treatment far fftitn five to b-ti min- 
4'-^. wfa-fi a cnlur r hunw witi L_iki- p]j« Sn 
the btsaorrhiiLd- At first: a b^ht^tolorcrf buh j 
of hydi-utfesj will arenmd ihz htit 

:J th* needle, aik- whiob I he hemorrhoid 
™ tmn ^rk-bmr The trejtment i* tormln- 
ated AC this polriT by shwly iurrinitf ths ctlf- 
nm-T hark lo Kero* and the needle Ik 
withdrawn. JJ the hEFrtrirrh&id b large,, an- 
^■-htr i/Kitmem m*y he given without *c1h* 
drawing the speculum. 

&fr,rfr tmifaj very nervous- pnli.pr.1fl, lrv- 
'ttA ur tin? gloved fitigjcf, covered With Ku- 
z^-TtLmt.’ jmfitvenf ] (wrreot. inh the rrelum. 
dsj*lif:jf the internal arid exErmul sphincter, tf. 
if?er the qwculiKt Li |n M n*<I P the patioril 
ttn: nai sr.Tre paifl. I inject U» hffriwrrl»3d 
w.lh f)5 'c. &( J ptTCMH Nc’/c a In «n|utlmi, 
'«.r.g * ?.fU« :ilin ■jrrtr^e tf j R . G). which hu . 

* tp#pi4, ./y M * fB , W |.h i^-it ThU ho)jl» 

®* *•' J: " Ar/nly. (ntrwtifiting u tram 

.pswhriMt riU snk# I he refl idm 

Ttt^ hypci#i*f frik! jJujuLrf }& IribsrMd 

Wtlk lk+ M I idSipWiirrl ihi, IflUeOllft 
*UHt fc#r^*1h Ji N-^ViUf^iiL m, 
l32 A whJtUh feW*Hhtf 



Arwuwi Ihr |mint Ilf ItiJtL-ilnll. No hlr- 4 'H|nir 

will fuliuw the wttliili.tw.ii of rhf nrrtlW. tin. 

U-Ki it I tun. Ijppii iiim-rti'd (itn tWply, in whkh 
r.iM' Uw tv will be little une^hmJ:. :m,l 

fMerjthlr blrrdiiiM upcm wilhdnml tif ihe 
nmn* After injectim. of Nuvurutin, ih B 

hi riii'i i liL.iit ncodlu |a iiukkly Inserted in tlip 
siunc- opening to [irrmnt n.tiy nuJiinK of hlttful 
which may h>|]nw lh<s InjeetJoit. fh* ipj^, 
U»n will caiue llw h*rnqTrheld trt bwotno 
hniipornrily larger, Iiu! II shortens [] w t lm* 
■■f l rrnltinJnt and In more r ffwtlve, heenuw 
vf the InciVMOd nniDLiiit tif Fluid in the hemor- 
rnold. 

fralruding intemjil liemtirrheiiU* arelteblrd 
wliili pruLniding rii often txn poislhle. After 
training them out at toilet* die patient lion 



i «.~Sh.i4'i ,i I he. Iiilwfpjtiil sjrEiiirr w . Hi 2 E 
i .Lr lirr.'le iniri I. | m a tlirrt-liieih ettPhMan inn 
-M'i y In k hr. Ilir ucp.llc Emm l. r ii H fo rcf( | 

■ ■I -.-itii-y irirctiep i.f NiiTecain mliniim. 



f*(T 7 — iM Swlk hiililnr l ah g held lijp D^rtfElliir 
* 4 1 "‘ ' '' 1 i “ ’'*■•.i ill 1 iJirri ur tenioiTbiilj*; 

i J Jfsii -r i ll . i> ’ » in I rfi nilr:; 1 1 j lEciiinr rhiicli ph 
* ' !r 'f - 1 ^ ^ I r i ii-T rinii ir i ImEiilereiii *hcttvlr 
atmet juIttriL Jl, C unil D aJib^ LUfl tsdpr reartlirti 

-1 i h uke k |ilu-ir ininn^ia1d|' frilliritldijj Mr^lnirnt. 


ijn she Ettbk- and "N hfm&rrhDldi are treated 

n. 

ELxLfmaE hr-'inorrholcb be Ircolcd by 

fiejfiiUve galvanbm, m wmmi of thn e«* 
ireinely ^nsltive nerve sup^ply, would 

msJcr the tre^tfneftl very palnFul. 

F*\] Inwing I real friend shp htmorrhold* arsf 
Frinwi-ii-ri in In ihn rct’lciiii by genllr but flnrt 
f.rq ^iur by ihm uluvrd fhujjent nf tbe opt *t- 
oEor, while 1 Ki - jietJent Iv si 111 lyiiau chi the 
fnhk InurrueltoriJi lire i^lveci to (he fifltiiusl 
Ut ki r|i Ibi- Jn.jiir-M hnkU with in Ebe i-sk-mal 
fphlriptr, 

Uitrliicl p>Fiivloij» yearn uf my sueglcal prae- 
lire, t rDForivrd hemoirrhnlds hy the clamp 
-ihif aiutary, by ^xdilwi and lutujrn, mid by 
the *leilrk? niiiifry. IIuwp vrr, In I93fl p wlifi 
1 Ci r■ r f.H 4 g4£D IrmUnif h»mE^rboiila by rn»iF*- 
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tii't i'a--■M ini, 1 found, kI |a W for tuperfor 
^ ,.■ for !wiJi*nl* I Ii.iav h ut iivpr H4K> 

^ informs Isymh hrrpwrpfsottli ncv 
r mr, #**J Hav* iirAlwl ihufn With tivKli- 

^ nalrasiwni Tit any know! mitt* uf 

tJ^sr- K:m Si-i d tkid. tmilb nut* h?i,*ur- 

j L _j ivniarkshfo lhal the cure of Internal 
y^uMT^xiid* frequently cmiLws the di*Hi.piH*.rr. 
Miu^ ^ cfflistfpatUm, backache. shoulder 
., - v jbJo'tiuLiki pain •-. H4*natuqvis and 
worry 

Treatment 

The client E3 fo Have no bowtJ 

aiaivc-nwttlA hi* nrveraj bnur* afoer IreatiHtifil 
Pa: *"ntj Kziv Tuni buwel movements wllhln ii 
few bduT’s affo 5 r ttaiiment with no Lid re 
jul^ but lh* straining at defecation, she 
es'ni eoniiretatui .ind trauma uE itu? mu com 
membrane of "he rcctnm and henunrhaidal 
tL^uc may jamduce bleeding. pain, possible 
cpiecfim. and other conditions which would 
be detrimental in the healing mil repair #E 
B r?*tid Though the field U sterile 

during triMtnienu d the needk point it In* 
too deeply compared to ihc point of 
in'r-mee. infection u pOEt*[bfe from th* colon 
kiHLEl whjih always present In Lhc colon. 
fWftil itt^ntaon to lhc fine point* U necfiSr 
Hit for success. 

Fur patient who have wdl^rmcd afowlj 
or art c-ooAlipoted, I recommend tniawfal oil 
Once ar twice daity B *? that stool may Ik? 
wily passed- Evacuation at regular hours la 
^ rtwnr y I advise #n average of three to 
fwir dayjt between treatment#; ^nti the mtm- 
bi I <sl treatments required viules (rani T to 10 

F:if patimo who suffer Irttm much paSn 
and distress. s prt^ribe Nupercaino ointment,, 
to be -ippliid t j the rariusn niter each defect 
=wn HHMrrfaoicts whi-ch co-ne out while the 
patief;!: L *t work or ul stool r^hflulil be rn- 
inserted If p alible, the palUant 

jh o uM U* down for a few minutes following 
MrjeTtTrTL, IQ that the wifi not ajtalfi 

fee expelled-. 

A etitnfw.rj.v-'ri of the ti^alivQ galvanism and 
injeeti-Mp methods msy be- summed up ^ 

fotkmra: 

%atir^ Gatvanu-m 

1—Nr* recurrence hnnMTlwljli reported 

2 —Very gmie dliernTifort. 

2 N^j jtharejuE^E. reporipJ 

1 No icar Umut 

£ Sdrmil mue$>y membrane. 

'C Kf, fof^-dthMfte repTif led 

fsnj^rrttow MhW 

I f holds m»ny timr * return* 

dSbcnrmfort 

hj«v* Iw^n rei^fled 
Mite *eaif fiaeue 

jrjwmhranfl b*nPW«* iPirred and 
irrtii luft ba*n rap*jrted 



In oompirtiKin will, iuitfcel renvmh ®m 
i^aUnh^m ihirHiliiid ftfTar?, tlie (tdlnwlnig Hdvim- 
i_j i-. (L k»ln;“ imder-rtcHad Lhal, with th^*- fnr 
rih*r wis-iLhI, ttpftfiilfo or c^llHl J a^ , % , L'^ndhlima 

«tttt 

t NtM'iitLve i^alvanlnni does not require 

h^pltallutfon. 

*■—NekBtiwB s^UrmUrii nrqiiitn no toM of 
time [iWn work 

-i WtfKftrtvia isuIvniLkrm h nut pnlnftil 
L—Negative ^alvaiibiii dyes nut ordinarily 
(Vqulrt nfiffiffthibuH. 

5.—Nei^itSvi- K-ilvaniMii in, not followed by 
hemarrhiige. 

fi- NeUMive galvuitUin M not foUuWEd hy 
mcif;iv« &car ci^sut* ncu], thfit-fiiTt, do« 
nnt produce i^irtLul i>r eompkdc ^^irture, 

T.—Negative is pn-i follEwed by 

paralysis n[ ihi? sphificfor anil liK^mfoenee. 

S.—Recurrenci Is Ukely after ne^live 
jf flhTini^m, 

9,—Ned ime> dearth nrpwfod fdl-ffwlha. nega- 
tU'c ifalvnniRiia, 

Rcpoiia 

Cose hV ]■ Mr. W. H, M.; Ajje, US; Sale#* 
rnij-in. 

Jaymptowji; Bhishiiing,, protrudltig K^mar- 
rhoids for On- pi^i 15 yo.in. Pain, bkedlnH 
and protniskm nt each dt-foenifon. Hcmor- 
I'huid*. easily reduced, but pnitrodL-d tLg&m 
Bhortiy ;i lU m f bt-itiR reinserted, Patient wm 
first swn in 1590 sind Wa* unable to work 
jhSoluH of pain .ind discomfort. Only tern* 
pornry ImptOTmcnl rasuhed fr<i*m Luje^tlon 
treatment 

Examwaikm: Tln-ev largo internal htEUor- 
rhciltld. iJiirk-bUac In C&for P liach hemorrhaid 
bc-iintf % Inch in dlmnwtcr and covered by 
fnitcuu-i membr^rtE-- Rim wiw- dblended and 
hcinorrhoids proLrud^ easily. 

DiaffMiiir Tliiw larjie. blredinfe internal. 
prnlrudSrtg bcmo-rrholdf. 

Trtntmmufi Ten nL^alivc galvanism t^t- 
nai-nts fliven at weekSy fol^rvali. 

K«uJ^r Rlttclinsj Ceased mid hemorrhoids, 
dn| not ng 4 iin piuirude after the lieound Ife^i 
men l Compfole relief fram paip -fc^d disctmi- 
f,.ii hViiclicr eKnmtnalkins an I93S -ind U094 
revealed mi si|pi of hemOrrhoLda and nv cS- 
ealridid tlssy^- _ _ , 

f:.Tixi* N*j. Z; Mr, A. J, D.; A^-. IS; SblRanvui. 
JSli-iMjii’rJivLrf Patient c^m.- In chi Februnry ?!i 
PIN, -inisEiri chill for shi 4» yeAff Lw Kiih 
biM-rL iroublr «l with pidiiful, bleedhtil, prutrud 
[ny’ internal hcMnorriieild # Durlni| lh^ l^l ^ 

v, I,,, lie* hem^rrfojidu protrude three to- four 

eImm-> dually. BL ? p|aefog iMinurrholds fWji™ 
ptwrfal minulici time smd ^ acirnmpmJ«JIhy 
inucii pnirK Bfoedltw «t every defecalfon. 
iniJELuti meny *reiir» whlfo patlfni Jj 

w, -,lkltin afojiil. n* 1 ^ eondltliEh tms tratHW him 
In iKii-wna etflnmiily nwr^u*, 

hViLHi-iMJicliFri ■ luLrue \W* rljfht inti Iclt 
jidr, FuiJi hitne pmEnidmii, infompl h&mor 
rhnlrt-. *M-b mm rnta*l» <»»«< 
tn rlifM, Mf. unlp-fh,r 

USUer.I'M.'-V; , ^7‘; i r: 

r.Ji rtttihl .IrnlnlihH |!> V 
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oa ut’-lr Pafri r n,1 h • | AWfl* p«m and much 

Wred-ni u-hlV h.-nKUThrtjdfc iMriMld, 

F-our ^.ai.S^Uw^ Wwilln(i 
pe^iriiiliri* ittl#rn,-il hi?3hm rlbnirb. 

fe't^^u iwusHw n.iH^aUm ■-i I 

uifini mv:y .if lliimlA^ liilmrvd* Hup 

,n4f tVhriLlPS un-d Xl.irrh, 1104 

jf,f«ln lV r pji ik-iit wu- comploMy ift- 
IctevS 4«J bUvd.i'.k'. i^i.si .Lini i- 1 mlrun-inn id li r 
the feurih tmPdlri^MJil ExaflfcUcudle! i LU M.iii.h, 
l&b. LlimflJ^lt" iltl-i-hCC III Inlomfll 

hr :*s. : rhtM.f. and Jhrctf was nn ckmtridlj 
tfawle* 

Cii» .W. 3 Mrs- C O- ft,; 51; Hrau>v* 

i;■]■.■■■..T T>.i p^UcftE gjnw in (Nim plain. 
l :-4 at nlirtifel hemorrhoid by 

lAiLr: *nd dtPlnc.%* Hurinii de f ecallph, Stw hnd! 
been conGtipislpd for twenty jwr* and look it 
1j. active rwvy night, 

E^wn^iiiDii. Two laiw hnn$rrbol<k fnllff 
15 fillinp 1 hi* -prcuJujn on Iff* idde, Hcrnnr- 
rhcud half filling the speculum on the poider- 
sor sid*. Two large hemoFrhciicts an right side 
entirely njlLne the speculum, Anterior lurmor- 
rhsidds entirely Hi Sri the speculum. 

Diopnofu: Six [flrge, painful, Intermt h-rirv 
orAoidi, 

Trvufwnr Ej^M cir^tivr- gpk-fljilc IrfiiC- 
rrrip-.t< iivr? igtvrn during Octubrr and NoVwrn* 
Wr. iaa 

firjylej The patient hid no pain nr dtsticis 
iJtcr the second, treatment^ and. after Er#L\l- 
menis w t E» complied had narmal dcfecji- 
tion every day for the first time Ln twenty 

year* Further e^Tmitistlati.- In l&tj and IlKH 
iWeAltd tio ligti af te mo rr l loid^ and: fb* dm- 
tiniwd "o haa^ norma.!, daily evacuation 1 *. 

Suiiuiian,- and Cofiduiisns 

I~lbfStiTi £a]vaniim F properly pcrfnrmi d, 
£ivs the best kn^wn tmtmnit far internal 
hemorrhoids. 

2 —It u possible for *l\ sufferers from In¬ 
ternal hemorrhoids to he cured by this 


nu?Ehitd It Lh iKLlnlns, decs not n^nb ho* 
iilcjI ir.ii:iiiii .i11iB ih» puiIont la uhLo ki carry 

On with hi* work, 

J TIll- hciniirrlipld nr+dlr niuil he hold 
■Uwty ihrouifhfujit Smalmrnt 

■ 1 . The rionnrjiLnr iniiM he Euriu-tfe nn and 
uH wry ilowly, 

&. A (lor Iwn tvr thrr*' (roatniiiiilm many 
I >.>1 Lent* lluil iliry lr. 1 75 percent twiirr 
ihiipii ShThh-l-i iFTiitm^nls were atiirU^I, 

9- The Icthnk hiiM Imh-ii perfected In Mich 
i-xtenl 1 Hut rmw mirny ijoain pre ourtcl which 
fnrmnrly would have required mtoniSve np. 
crallnrkS with bmpltalissatina for wi-ptt, 

T. 1 n^unmand no^-itive itnlvacLLs.m be- 
cnn s o of the probability ■>[ cuiispl^lb- cure, with 
prnctlepUy nn dinoimforl 
B.—I 5tvL-Fi the Importance ul n Ihafniirih 
oxamtiuatinn nf the patLoiiiE before trefitfq«nt b 
Nun, 

ft”-A Ihonugh DKJiaailn&lLniS isf thf- ppMcm 
mu.illy ntii fullowiil by (3 Lr'eatment :iL the 
Lime of hb Him vkll The flraL irealhicnl can 
be hSvctl a day or two later., 

1>1. Explain to ihe pjiticnt, carefully iind 
kit delasl. procedure ^nd how ILtiEc- db- 
oomfen he will experience. 

ItaftilttMGI 

1— . 1 Cartlic Trf.MniEnt t-f lSrmnrrSinldi hr 
! I n in li. Jrpn. .1| S j. M,V b MtrtH 2S, 1M1. 

rrlJlilt- B W B .^| 'Tlir li: ■ I- I I'cr-irnL fitatirt 
f N'-V-.-S'l I - .1 T . - fcil' rlll fit I rr-nn:Jr IliiLlI t, Minu* 

i r ■ " S£ s 5.’^. Aof*. 3^- 

* 'vEfT , ?ilij r, P, Tri-nlmEiiI hT tiitrmnS Iknunr- 
r»v ini willi Inert rail lir IF. p. 33 J, J' 3l r» 

H-K, 

ii 'Mi-Ii.ii:, l h-i:.lii- 5-Jftir+l tll-L| Iii-m.i y b 

flf-n ^rr^nifU L si*, ?.rjn, fv Sria, l freft. 

1*37. 

‘Hrrvf W, K, ■ CMililmLUih. pr Ifettlfltt'Hftidi »<Hi 
IpiT^n^ liil inlm .,^m /. pf F T %t, lfriSfi- Jfl, 

May, 1«.'i. 

■ -K : ■ ‘ipI f A r f'ijk-jMhrn in ilie Trcjtrr.riiq 

L-f IJ rn:» -rrli^iji|> , u. 111. UvpWtt ut S Ca' «7. Jtfflllfb 

lf4 J. ; . 't :5H-Sl r, fei,L. 1427, 

25*1 N ctark St. 
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obliteration of hemorrhoids with negative 

GALVANISM * 


WILBUR E. KECESEY. M I). 

Chicago 


Mrtnttfrh ' 1 l-vnie alTi-rthiiT; hmki 1 ri-‘ 

. f Mfii In unreal imih'iiUtiiiitis, a ruelh* 
mi i«f treatment; which in is 

- ■ itMtti risks mill ideally curative, 

nu-riN c.iriL>i imiMik iMli-m ll U genci'iilly 
ammlnl that surgical ivrW’va] of any kind 
has iii'! I— ix ’£ 1 t 1 - in dun, in many instances, 
r.> yav moiling ut I fit; Ml in' antillli'siiii ll"— 
iniaJir^iintt .iIElt fiK, and (hr like.'” ll k 
jwartly dui In t(h'w rindcsirvd metlluil- of Iti'.iI- 
menl and partly to llic fadim- "i Hu- •• In.’ 
ptofas 4 .>ri I" avail thtnifl™ "i iiwplrr :mih 
Ut- di-sdilin.- nwtluub iImi patient* have he cm 
ilriven i<i seek so-called hi*.Hess iwi by i> 

ri.-gu I i - ; ■■niiiilcinuT*. 

L’nl'iinunattlv the moliial curricula hate 
adhered iu ihc purely surgical a*pivi "1 Ita’-' 
ajiy aml have igmired nTt-ml nlvano ■ v.! 1 
iff mil! lacking in <vicntilk ration-de- Unltvk r1 
state* that Mcninnolk even v-dl e-; vented 
-urgrcnl pr'n -edure- tkBV^ rcinll«l ill .-lkIl mi- 
tilications as- hepatic abscess, facial -trKturr 
infection*. and recurrence- due In jjiNipardi? 

s>-fanlie cunifilinns. There »rr. - o' "H -e 
certain form* of hemorrhoid:* for winch snr- 

-rry 1-t -v.ii.-ir **.r 1 absolutely imitated. 15 ill 
an the majority r.f instance* ! have friunil a 
mtihrul which i- simple and yet highly effae- 
tive, The patient** inalienable right to eho»!* 
a i- --i radical procedure i* sufficient IWtsnn far 
inviting attention iHer jimper ttffa •»! the neg¬ 
ative filmic current as an ideal method 5 of 
ulilifamiM.ii of certain Forms Ol hemorrhoids, 

Kaiustudc M ihf Negative CJvanic Method 

Cairtraf> to common belie Hid* method is no: 
jvtw,' E ii being first employed in l^r". Noth¬ 
ing wuriiii of note was Heard of it ifrliil 1 -P£f 2 , 
when I taker jifri«-rilcd a M f FellWcfit ■.f 11’ 11< 
orrinMifa by EJectridty,* Italtn't work in 
adoption in certain lucalitirt* htil 
failure* rhtr to defective (tcktlir mi it no 
of it* t htfuir-d -i.liim mitigated 

Fi i rinni k htin.ijJ ttf llir Awt t N ■jf 

(IT. r ^n! Tlh -*M ■ tirp4cirV»^ 13, 

f%mpt pr;iv4i«riii. I mb C#H*Fr 


r*4 




aj-ninst ii In ibc- p:n 1 ik'cnilr in^ct^TuI Ic-ili- 

9 IM. 1 i-Ln !iL j eii iJrji,i-Li>| k .'<1 . I.foetimal dmnKt'-. 
i,v I in'll 1.1 kr \Azici- m l he l issues lire ikjw 
| v: Lliulfi -li «ihI. AltllidUyll lllv OLild tuHuiiLlI 
r. .!■ i muis ;m yi.i 1 > ■ lie 1 Si - ■«>v <-n:i 1 . n.-M^rch 
w-rrk I lHi]^ me Li- believe \ha[ die .ii I lie 
tliivsbuhl df a chnrrrugh n|a[iFieti-itiOil n i ihe 
i ill 11 n‘ 11 fi ifeik - ^ I ,ill 4 |«liAAbLilqgieal MlinrH in* 
mb . .1 itMlie fcrisumcii.L Sufficient exjivrwnize 
has Ih-t-ri niiiiietl «i> justify the diisstficalkm of 
lin- ..btifai iii.<n of lifiiiiirrliuiih Hy negative 

Ejh nrtHii a* n Hcientilic lilvlhod of iremment 

ill I he nut! ire of :i eliemical fcjurdan, 

llaviM-V 1 1 1" 11 dim in lift Si. Ahh!W* made 
mien •»-- |-i cal . .hsert' ill ions of line changes in 
.■i-iin-.il -rin turi ■ due !<> die electrulylie action 
i-t die I-.. ; .* 11 1 e galvanic ncclk- He fijtintl ihnl 
! -i v --'I'C maikedly coit(mtfa 4 , Jtltd liiai 
11-, - - uneii.her inRainniatiiru, fupiitirfllLi.n, 
I-..I * : iiug|i.hig. When ihy mirrent aitjdwd 
tn ilu; NikkI veiscls they became changed into 
ill strings due tu dliiutBgnWti'll of tile Id nod 
an ,l liepnsHlan of Umellated fibrin. He coa* 
.lu.h.l that mi mi ini id ibsue can withstand the 
1 i^iill i 'grating fl‘n rt of l lie UL-gJilivt- ( H de 1 that 
lie force and rapidiw with which di-imegra.’ 
Ihitiis hnilighl a famt are directly will mill 

n. rh> sirtLigtli 1 -f current atnl lo lHe .softness 
and vaMtikrity fit the structures; and that the 
current con hi' be safely ami sitteccisfully 3 fv- 
.,lf e 4 t,. ..in Iract tmd disimcgrate lisaue. ni' L 
iihtifamtc btfM.il vf-sseU fro surgical |.«rpu«*. 
'IVHitn applied to hcinorrhoUs, the negative 
I'i.lr miiluce* first « hydmlylk deciintiwiiimi 
and | 1 iH-ii a ciitllfacliort cd ihe lisstu-^ ■ hh 
-lafas Ilml etciirrilvtit dcslruction of dn- vn-ia 
viiiwrom in liiglil? dgnifieaiiL Actuat ohhjer- 

... lhe ||u>iniltOM‘l nta--; ii aL'ctinifdiiilifi 

in fine of Ew.. ways 3 ll eillter ahsurbs as i«c- 
■ ut, in any sini|de cfinlushm; or. if « large, 
ihin tvolk’d hemorrhoid is- twiifad, u I'uprurt'S. 
nuniiii! n di,J.-«gr dii' iht.mdwii efa- 
jm-nLM into the reclLtro. ifailluwing lh“ dieIC 
* ciMirradinn of the underlyurg usw w ”h 


IS 


hiawAbiiti^ ibietifB paffi |||!| l 
In# »ff flic Jiflfts. 
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\dV 1 n 1,1 ,-c-i rtf ibe> N*ttniice tihl Viihfe 

Method 

I Pn- .nUanEagn, of Oik mclhfrtj ate in Hiiu- 

r^k'iiv wiviy. and apparent r^rrainmsnejK nf 

llMr h it 4 pftWt-tLui e rirrjuirinu iirither ,sn- 
n | n Ih.^iFslknlkm, Thcf^arenoun- 
favorahb wjijicIm. In my rwa work | have 
l(rvrr , M ri to'vrn compTicnffittn in nver 700 
mdru.luu] h^tmeni*. AclLi.nl hcmnrrhaj-c tui% 
r1 ■ " dihungh |in[3cnt*^ m . 

i ri 1 1tin e ih•* 3i>^:- tif a ftw drop* of blood 
1 - r ‘ “ 5 S" ]!l -' 'NJ i irh iMKnmr :i|• i<T i• 11 i. „ 

1 r ; fh ^ have t*-n Em oi-ira i>| ^ctiil 

*irrrtiiPr muius^iTic Wehbk t iV 

IrrtFr-neo with efKlFdygLis j unified Eu, bdief 
iIl;,! !hri, “ ^ ■«> il-iiiL'es itum tmlvilwn. The 
■irt riliTitfil pi^uppnsts 5 p^cinl but sEmple [ccFl- 
itce. 

fc P™nim*n*cy ..if cure in due to cftmplcie olw 
bEcmtton -if ifw cnltre vein from iu point: of 
in it- nir.ft fkpeEtiTuni portfan. fn ur- 
'if al hem unrhu-i iJWs nm y Oie actual niie ■->[ m- 
H r|n _ -i: the hmv.n 4 .md in *h* SU pei 3 cir lirmor 
rhoidaJ pfejnu is frequently Ion htgh tit per- 
ffill of surreal removal wfihnin -in eKiensive 
Operation wtih ^icrifiitf uf much normal lis- 
ff 3 he tenniiME or deptrndnn c fKirlF^n uf 
Che m!r E* fetntivrd, lEie rtmafruo- rt- 

men! near ihc may easily becilmc m- 

I I umler pressure and - \ , * = ecjrrciiett 

1 frmr»rri|i(iitb Eitay he tlassmcd .-icrnaJ, 
mtemalp and mix-ed nr inteni' %% innF. Ex- 

hTTLil hrrtiruThosrls Jnny be sLilli- 3 . ns 

LfirnmhrpCir- skin tabs, and yarcaiEttei Tnier- 
iuE hemorrhoids sire mbda.^ified :l vjiric":,e 
inrl < apiltary nr ncmirf piki Interna! varb 
cam hemorrhoids are again subclass! fretf into 
h-fiiM’iiniding- iftd prirfrudjnR, Mixed hem- 
nrrlriid’- jh>sbc*-s the cliaractertslfci "E IjuLIi in- 
5 -friaC an 4 exCcnuii hemr^rhoids. 

I’ f^mn-. of external hemorrhoids an* 
covered witla irKt^umem and richly emtowep] 
wilh -sensory ntrvw, che rie^alive gnivanir rur- 
ri rtr nr .nnv ulJu-r mnhod exeefil surgery i? 

- .»r I; ■ [■» 11 ™i 111 . * 11 if I r dirikiiF «:ijpiiPiierinL". njiws 
r ^'1 tE'iaaJtj nn-rs^ltafc i|edal rnnJicril iilCeii- 
trnp. 

InS^rr-.il 4 ph[ mived hrnHirrhoidi in out 
or prjlhrr rrialir up ! €i per celil of eriKr-i 
• " r, ,ifi.' i,B fcfmlrrMfrif, I .^\< r they are llir 
t ■-! ijTiffCifl.mil riiiiiraih It h in ihese tyj«*P 
ch- 4 l Ktllvankrn i^ highf)’ rHerlive 

- r *ii f iPrCerf, , L* rhi.ivl.il ih^ui* brhjjf pr.M 

■ -j^#rnd nf Ml lory Piprvef, ohliltndnQ 


-■! ilir"Vi? tumor* wilh nejjali-ve galvanism l* u 
fminlett pfoccdnff- 

^u^numt 

Th£ iffiritiji^l apptian-nrs tteeflnl Iitr thin 
i vpMi of ij|iet 3 k|jiin atflt 
" t. A plvtink gcnemlor prudluciujg a 

HVEly smfMieli current 

2 A targe* lEisperiivo, imliffereriL 
4.\S Inches in sit.e. 

Jntrge. mecKuJn. -t.euI small si^cii Brink, 
rrlmff "ipceolae* 

4. A tOnVOlipt opeffating- Cahte. 

5. Spcctally cn*njtrnftcd rectal needta el^> 
crocki with shurc, meillmn, md luni^ tipi. 

The dfriftv e/^rlrudfe is- :i most im- 

pnrtdnl lacl-nr, tt«eeau*e rE must deliver the 
i iirrtiH ir> Ihe inienor of the hemorrhoiiJ while 
presenllrti; e^-.ifrf: of hyiln^rn imm the tis- 
^uiv anil nlkiw clear visibility of ih-r opcimtivc 
fi-tltl. 1 rknbcrl in \922 m a set of dectrndes 

50 cimilEWtcd :i ^ ta Mri-v'-nE [msI ikfects III 
intstmiAsiijUKjO. Thi-, s-ri y of s Hard 
nsbl-i r handlt iviih :l 5ss-forit cord,, and llirec 
■ -.Ira tang, iPiMilsurd. sJi^jI urudlvs, wilh pm nth 
One-^Sfihdi, Odii i.-uiflti, nriJ £m- sixteenths 
Indie* m ien^ilr Tim injjuhlej portion of cicls 
-ihaft i- scsen nnd ihree-fonrtlfc^ inches 
in jiejiI orEy f7ne-ri^it|i inrii tet diame¬ 

ter, whirh ]ier-iiil“" i:^i?.e -■ f rnTLEiIpulatiun and 
jfforrU. dear visimi - ■{ rhe iper^tive field. As 
rhr txfy-'iurf with .i BrinkerhofT spetuhem fa 
iniftc in, tarfie, a needle shaf^ of the ilbove 
.'mn-n^i.ms i -’■■senlial for ELnobsCructetl mim- 
iputatkin 'ili# insidaLed friirrtion 3^: o-f hard 
Timber nnd i^ E^pertd aE I he husa of che needle 
in a niinifier In prevent escape oi hydrogen 
rpw. ■* rhiacb m the needle handle studies 
l he laecdlc securely, Kifeurhtg ficjrficct conduc¬ 
tivity of the current. 

Tbe n Venice o.ic needs siti* otlsee preopera- 
live me pi Wire lhan cvacuaifon pf the howdi 
and a preparatory idfaw-iing enema- A lurp^. 
prcilnp^ert, irredudhk hcmnrrhmd may tidCC?- 
silnEi 1 >i preliminary dhulsitirt oF Ihc sphincter. 
In k-M*:* nf mixed hmtoirrhftids wilh external 
thrombi, (lie dais should tirw be emptied- It 
hardly ne<^1s mertlinn Ibid any clii'itapSe fae- 
Inrs responsible for the tlrvdupmcnt of henv- 
nrrhoiita mhmald receive proper altenlicffi- 
Technic Iot Intern nl Kon-Pratryding 
H^morrhfpidi 

I In patimil Jilneetl mi the Lihlr on his 
Icfl llili 1 in SirriV jiruiltiHi The itUpcrsave 
■Ti . 1 11 - U living fsren ilkiion-jhlv riir«isteircrl, k 
ciJEEtn'ilrrl in I "he |irtiiiLvc i^dc and placed uii- 
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.|. t tW |«H«iLV I,-ft iv [n ,| 1L . 

infiuJj[iil Ifaamllr h ^-Fjaii«rfced to tin? ii^qti^ 

!-..lv Hie i% yi iiilv immej (o |t» 

H.I lenytl, H .rfr ol»» c IlilimV* ]j, w . nll( | , f|c 

M ^ iL^Sr-L^li laillil tlir UJ l(jH' I" B111> S C Ili'Elhl □ 

rlMini como mtcp i tow. Sli^hi mtatEw uf lliii 
vjiCL-Eihini wlij]c the jutfcut rtraiii* vnll ckeuw 
! hc ™ ha « htHi^rrhoi*! The BtMille ttaLudc 
i> su ^ isuuTteil in hi 1 1 it- iLtnr.r before 

mtwl tmt liemotrlici'ifcliil cis-mc ha* tto wn- 
4,1 r> wlwh foci cunIrfe* tin- pmihut 

■ n of (he i.c-,-,!le Genuine bniiyrrlioid 
? lWl,v fS ni1 ^ 1 ctiafSClerii;cJ In the bril 

loin nxl L-nJur -ia" (he ^biriucom (i&suc m 
m*m thr^Uish a btmk or cr^i.m ... (he 
membrane, but is the eilucdus mem 
™ c . i* men a Lin- himipr will Jm- e a dm k 
vpulq^im? appe*™**. Tile ehweLIc ^licmld 
tfiMttifd wber*rer the Im-Jn ml ^utmiuani* 
:'"“ c ■* f^erral XcH ttLni inuwui* tnfctntiniii'r 
is charactered,! tn iu [mfe. pink frandlicent 
•i| »r-cjirj i !lj ;n- ij shoulif iicvET I v fciuchmE wirh 
tke eteciredc. Use n-L^lk h m^fted in the 
upperriti»5t portion of the hcinorrliold, In the 
locipilndiisaJ 4X12! of I be vein, .:md at j very 
5, "^ hl a-iglL! to :iie hnUl mi ml Insertion 
-“li-.'uJJ t^e ITtjktr fiiTfi.lv (jft)o the rn pft- 

vent kjla^e of JipJri^ kti, without, h 
touching I hr uppish v- i|j In order in avoid 
paitt iIFl.1 pHflhfi: dToughLllg r«L Lite mu^cularis 
uf mucoia.. 

FtT.m the §tsuid|iujLit jis piiii and end rr- 
sult^ sue-. - -;i ul 1 l% jimnii detcuuids Ibud tiic 
EUwJle point be in (hr hinrii of tlli Veto. The 
[ r uiicnt is nur b(^T guide, frpr i| lie coEriplaiaas 
nt burning pxsn ihi tfJmi. t-. imjm►p<Lr_ Aug*- 
ihrsia -hnilTil he .tm. fried in all case*, because 
it deprive les of ihi' index Tire nurciii i* 

item turned rm vqty j^idualTy, (wa rn three 
minur-i'-. Irtdrtp m|UriH it* hrinj* the current up 
to 10 '.r 1 5 Ti.iHpam|n r. according !r. (hr tnl- 
^ranr.c rf Lhe [uti'cnt. If in the npinEnn of 
CJ.c o|wLraEiir [>rnp-r iriscrtn.n lia* beers u.^.lr 
and there i- bunmijr pain, the needle pninl 
b* ^hiffciJ I-, .itmthr. v^hiEe in 

thr (S*itpr SllfnaJd p.aiil prrsz^l ftj||uwiug inch 

- r. ..illifnlhi(Mot rlir % III > >00 ^IhULlId hr dllll ".If 
'O d -hi- ri-i illr r«*?n.-i r|n| inpj a rirw j'lntr 

lr should qlwinvi h> mrarEnl befnre sii-e mir 
r-r,? it (rprrK.fl rm, snd up in ^rnkinnti^n* of 
iffJtnKnt the cur rent tltuuM a I way* he ihiwly 
turned off before the Ir/jrSr i> withdrawn. 

A vii#tft(pf#n r t ( (be mt mlri will produce a iuii* 

<kfj >br#ck 7 hi«"h r P f r^r^, isFifrltld he J^i.lll 

■rd The rp¥4 4imurpp current t'pTcrumx is <*m 


LiihtitM | until n nf tutor oeosn an \Ur 

"*7 C - A* f'rtt. iWlf ^lort.f bubble* ; k rc Ji!i 

l,""|- l * lc “"**» *Wch letcr eluinjjci, in,,., a 
' , rc “r artii HI wittH- inMAMCC!. Itcarlv black 
1^'. | rL‘a(„jEnt k-rwitiatH :i t eIh\ |n,ini’ 
].h: whrAi PWfttur. Instil^ .0 tll 1» niiimt-. 
The <urrcii| Es htmdl , lf f and h,. 

I^'U vi irhilriLwn 

11 Ihc Itinwr is hf BCr 0r luo other i»- 
JL‘tltmis arc uifidc one Itjitfi], lu unc-Euilf 
mdle * “' Va >; Jrf,tLl tile fllM :....[ Ihu ■■r.frcH .- 
reptatcil Hmvtvier, in all punftitto, jubu- 
‘itlL-nt to the first, the '.um:in is cimtinued 

tlJr £,M| / "VL- mloutec, because rtiwol-raLion 

.iliE«;>iirs iiiiFch sooner. The evif!e[n;r of &«c- 
uc-tSij. ircajmcul is complete sj£ico3i»rattyn ot 
! lh: iMmarrhoidal mass, the ntnikr h A 

uis^ieh.jj* mjuwpJ f(v r cad, i mi Hi r deteiidtii;! 
'•ii ji-- ■■ izt Ndi [rmfe than title hrii|ijrrh j .'!il i- 
tuuu->| at i seance to avoid nervousness nr 
fatiunc trf tlir [rtiticiit, Treatments are tiven 
L'vcf, ihin. * Jar. lEie average cAse rDmilrine 
nm ifs iratnithU e ij r rcmplele dutittmtinn 
ui a.i liemorrhoids- 

I :?i nail ary nervousness amt exdtemcnt niav 
' '-‘'•’htmlhn! liy ffcucfal rom cfsution .Jnrilijf 

imcnL Complaint of burniiiij pain is si^ r - 
uifiivirn, liu3 oilier sms.'Ui,ins anj due to pres- 
-ili' amE rci|uirc no aUCSilion. 

3eehnie for Interna. Protruding 
MenuifrlioiH-s 


rmernaf proCruCtitg Iteraorrlwiijs arc itcated 
u tittc piolapScd, U'liereVef [Hossiblc, n itltom 
I he aid ot a itpctulum, If tlir licpnorrhcikl 
r.inriot be reduced, a rllvulaion of the sphincter 
shr.ulrl firs i tic attempted. Easily in tinted hnn> 

tiriliiiiifs ntidi .Ii, uni pmlrurtf at a stance 

■'ml should he fopectl »iil 3-or atiis ]i U rpnw 
rm I'iirniu may he ^iven am. the patient i„- 
■ run-red In strain while Cv.HMiting. If iPiii^ 
fail*. Ihr spccnJuiii dlmi.d tic inserted, the 
diilr iivttlidniwn. anil |hc hefflnrrhoid crnudnE 
in, 11 tlir uruovr. The speculum Is then wrltli* 
(l» v. pi ei fhI Ihc luas? L^;ei rr,l. f'huh Die < in i 1 

lii'jui vi‘i Ihjid bcfn;led (tor LrcViLciu-.u pwrEftl 

jn.t ill fjiimrs urc r-ejilniccfit '.vitlhpu iln- 
in- insult L:iniij'i>rE In (his L>i'c *-'i lL«JnJrrboii*l 
.. dn.r(cr ii i| '' , dle iri :v ..l-iiirh apphL-ntur ih ,'up- 
|p'luy^l The mh'IEmhJ pf itiM . |ii!irl. Iiirlij; ui 
IrculmciU, ;.chI l ... u ..l naiLn.-icy j.c- thL- soniK- 
m us l lie i|Mi;<ediu^ Ei-dmtf. 

AI [rrmm. r itifjri r>i iTfnlrncill rl «^ dlttokri^l 
ii iilhiI U refdnccfl wiDiin ilir reel mu. im (utienl 
■liijhir ilfniirsl m !.■.!yf- tLr -uAjli wrilmut I' 
fpbrt'iiafMl fpf nil nrrHtnidiujf mi Us* F! *%.!-■ i* 11 ! 










flit 4 jAVLtlia 
hi^LLrs 


r fruling 

fill hiss i ri i 


■I !i|l 11 i ii,r :iI H ini 


In-Avt h,>Linc trthhta iTijf Imnnifiil!. birr* is mi 
r-airifsr! rrjrfioR El a lll'-ririj^hiimLrnCoE h.ii 
^ Vi1 L,| » ,? iL s Emlivi11 li 11 inmnr will 
*dl w 11 hin the mtum ami carry (he loose 
JvdmuUni u «FiU 


rd ram i 

1‘Ci‘Nlrh ulirl carry 

-<c |r b.lci^lI integument with 

J lhl - mcv.t fedU 111 nil 

!'"f ih, raiitiu talus litis 'iiill/!.>1 ivfili j.rt. 

IruJlNJJ fuUKitffur ^ IIr ’1 jnil 

all promt,! ins h«n(irrli[iJd# have htn*,i ubli- 
■ r.LCitl, oiiu| i.-ium Hi iithcni i-% .-xactiv ilu- 

Ifni _Uw iiucnml, mjii-ni.iinhliHj; iinn- 
wrh<Hil*. I Fil‘ s|WuiIu.iii 1* iuicrlnl an[ | tli<c 
i-maiin-L- lu-ttwisrhoM* in-ini m E | 1 .^ r .,rij;hi 

. 1 ' iiiifli In rh.. return ft* .-,1 f qrS |, atM | 

at IhVlCt kick Idler. 

hmt'friwitft nn- mr« ami dfjdcaJ* 
■x UlAiiportiint a* tfJHfcjsiml with integral yen- 
"II- iKrii.irrhoiilH Ifeing- dlijnled in the W ta1 
Attipidb. iJicv du iM rmlrinb- am l are ding- 
i*i ^*1 ^ speeiilsun c .seminal h m Diir Csi iPit-lf 
hiiEinlfj^cy itmcturt the *tfttinrl it 

hJmJing Although shey freqmmltv Ji*B} sf^riii- 
Mrie-iuil., tEicv nre tffacthvly Erktcd wiWFr 
indicated hy btscrhuii m rhv iicgalf*.- Ic.mii 
tietciSEc directly iflfci the m.is*, uirJ, |g u - i. im . 
lechaiir ;l* for LiLl#rml n -i: oriiini«iit,. : h, n]- r 
rbiiu 'U, licit M bit ^ lessen I ctiMil Fnfiuitil- 
and time 

AfiUfl/ //CNIairj'/jl'i'lij » ,U| 91 -*■ IJ aJ I 

f«31_V rihlalu rqLv«-j by ajj-.j., 
ransc ciarmu [n the imhomi- j 
m HinHiJfFi a fie tpcculutu th ■ nme K i v 1 
rn for internal, n*m-prCbtnpJTii; r hemnrrlmids 
However, I with, to emr-KiiiJ-c that the negn 
tiff tfifrimjc ncciJle can iu-,r ; hr applied in 
am hrmfmhoirl r|r*lhcd walk mlcjpitiefii and 
df* si s re the external jmilirin nt .* mixed llein- 
-,-r talma i k- n rrmEcd. Mu I in tu.i^i 

CA\n_ if shr! intrrnaf |Kiriicm .jf jhr 1114 ^ fa 
oMitcf-ilei| r snlliL iriit 1 -mlna-tiim litfcts. jilncf 
t" rv.ovr a I* Unit. frtriiCfmn of bn- estcrn-iE 

Iir .f in in A iiliin 1 he reel urn vvltere It uruJi c^oL ^ 
cosiEracrin-n and BMitct&tmii, 

PvttoperM^e Tml mr n I 
t'olliiwilag each frcatmcnl, a -rn.ifl -juanlity 
r “t mj[* f vairir* ^inUlo ill. I |^r ccnl, tnjcerfd 
m«‘, ch^ rnlUTn S( rrfher fKi-strpfiemlivc tnMC- 

mn > - as [lie :iFtcr rffniU arc 

FUffdain^, fiqm r anrl pmEnMlnn irtu• 
3l?y traw ,iit< 1 PI is li: si [rnUmcnl ; all nvnl|| ■ 

4if f ’r-mj-dv f-r licv^rl Thr hcrrlfirrKoid 
inwjrfgftii A rapid rhupijge. thr mu rota .. 

ingE a nofmal ci'rfHliticia in mil #fch In Ifti 
•Ea>« Tf l3ir brnVifrboii! ii |hm no| niaii 


If hi: Cta-."- 

nri^uli' > : :,i! 



plrfrly ■ibliEf rati , il 1 miiiflkiCFii refrain 
UMfd In -uclh a C 9 K -1 "icorid Irea twu^ 

•-I .111 In- shim!. ifmuM !«• given .\| nn t Ptrai , 

ii-Mi - bn |iiiEii:u( Imst eo be rfcumlicni. 

ami iDrmiiuitbti uf a erase i% *|^, 

n -mini i l l hi. [lay sjm .; i|!liarn I 1 1 111m Th readily 

i'iu i; . 11 n it c i ihruuflli I lie n milmv 41 fit-, 
ginning Tif Irfitlmirtiit. Imt wltai Ecrminaled iJh; 

diile iftov I"i* s,i ilEulrauia In the fiapPhry \ Uiv 
-irhl Ih- iu^lnimcul ml.tie -1 in ^ chisiplirtf c j r . 
i'Ic wiilicnn die iHia.d juilgiiii; ;i[']K"jirinp in ih L 
•Lytndmy. 

1 -si.sninB ii rjiipfk'jrirniu urt- Ehi'^i iTran d ^c- 

‘■firtnlivdy. (“'issuii v, Bikers, [icrjrcclif 
Mrtrsi-cs .,r li-shilac riioltld li: emd^iEnl liio. 
\ nurliVdlj m-llli-IClril sJiEiitlClri fa dL^tjttl 
Im iiafeu mi) tivmiisrn! ls ^ocEii Ncantc it will 
linn Hi -1 n. 1 11 mlra iu| lia'pimn (uiida uni S^Lsten 
iFn- :Lctn;il "Miii-raakiii i f ilif imbed lumort 
rmviitss anil itilili* siiuinmnly M-iilh 

hijnnrrliMi.k >[|-.':iS l L in it H Ireal- d firMi if I lira 

•n i" :i Hwmdnry inanS fcgbn km, 

{ [Mrisrun With ' 'p r ^itive Mrlhudi 
I "Lr 1 -jIP.jii u U ■ • ■iiii'.inisitc nf 

nfljitW t^dvaiiieni arc ..‘Mumeralcd : 1 

t. XcL p iiii 1 . -111 / U 1 ,s iaeBiE 11 c ■, cr ca iKys 

' r a . '.;ed dlscomforl Eo the 

i ■ |P LVl ‘ ,f - - k!».- itia^E: is tm( liiin- 

" 5 " 11 ' • ■ ' " 1 * pi :Uh La port^prtulivc 

iM ’* ,i " 1 . . demand mir- 

Ei rirN ■Ijii^ng [lie scccH’ 

1 * ’ *'T.*-’i . .. ■ 1.1 ’ fr|| C4L1EC SiHCff 

I mh+ 

, ' l _ ’ '■"* ? i i cti 11 rei|uirtpl udEli neipiEive 
giilvani^m, in mnEmst wilh siar^<rrv B 
J. I li m* 1 nfolliswiiip jiigiLiLVi. gaffari- 
l-,FEI ,|r ; ‘ r " ,i 1 IM ' while- s!iiv|iacj| iwiifitfal | aj 
; mi I-m ,ta - ■ 'I hj Hrueck^ 1 , ii^ie iiafnxptnilk fa 
I l>l li lit s'i 5 11 '. y\ 1 rMsivr tomKiC- 

rha^ M^iiiririLj lirnik iima^ores for cqnhmi. 

I. Jjisl i rifcari lrilkm inK nejiaiivi- palvaifc^in, 
m i vci, mkr* jiLtee^ 1 . TJic metliu 4 Elsrlf ii 
■ ■ l J -imlir ms, I ha ve Tim-r torn an jo f ee^ 
Moil in a turge [LLtinbrr ca sra irejte.l 1 --Eli 
rti fi-ri'w aiBi, 1 practice and at Cool CV.unty I 
jailll, L liieiLgn JnftctIQti. foBffWiflu Sniaen 1 £l 

always ppufijitijif a rvI rnsty hreoiaie serious iIik 

1,1 rh ' venmifi 3 i-UciriEtnJiijp f r I Sr , in t um in tJie 

jiortol symem. 

-■ Xri|iit']ai! arid OMtlplik-.ilionsi, fiil]nvi-ii!i# 

1 i<g,Lf is r LS .1 K artifm 1 h,i\ c iii 4 I nr* n olisere'd 
Surgical runm .il fii'i|ueME|\ cihihci vcjii^i 
m \ - |,HI W'iih l I'fi'iilNm nf Iil thc, ^frii'Eurc r«! tin 

'■Mini Li 11 f 1 J1 II 11 fl hi LLki I-. fisMiu . .11 ■ 

-..-v., .mil iii(.'<.i||lii!cih ! i> -if U'fV*. 
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n Mortality tHlkuviiiji 

1 ' ■ ' ■ | "Mi I, %vliih- him iih-.il 

r , lc ' f r .,jn ft-MiKin- tu-marrhage. ..aiiny in- 

irrrions. ,ia>t irr tsi.ituiv 


/. Kevumm-/ -*ficr ttegrtivc pEv^hlam 

Ernies i m• vi . Tri!-. ** «; um- luu mn Wm ■ .1 

^rver! isi more thiin J 0 rt tuies. Wriil* 11 ' iumu\ 
rircfrulvsi* rjt lii.mi l r|:• .f(U t•« Hie tlitr mitil 

permanent metJl- fl. FVn-ianteiHi 41 I curt Jh 
due tii Er-ratmerv liro^rtait.h i iheir or* 
igUL ili?ier r -tai< > El Ira r, firm am] Esaratil 
pbwi c j t npf- *rt i -jr hr vermt: • plrw 'i h 

iir lurm-.d hy cciaraeli'^i and -kvfliviirni «F she 
piucfrus mtinhniue. fti-tlumjEiril uiucofti W 
(wn« i.litr^rjJL-d iHirauil i■ lm ■ < 11 » 

membrane retains its ortgmjl eLivticiEv -iml 

trjuki'Ev whlwm* i"ir ’it. in formalii m W illi 

^□rufieal methirfK ilcliicillE attend] ii till, \hv 

hgtnofrhoSdill rjfigfu in tin’ jileftiia mnh lo- 
wanl iuc'inptrli- removal, and, • vcn if fisc I ki¬ 
rn* j i t% cw|J(!!cJv removed,, time i* usually zi 
McnfKr fif mtac h nnpiiiil 11 ssue causing ck- 

■ rar i 1 'f(Tj^itjori iiiii'l ii |ipi131 



lure. 

Fhefr it )ir j Iris* of 111 piet !o fhc palltut 
j h^^Atf^r' i'alv.tnEsn], is bring-an ambubiAE 
c« fifocciftirtr — a ■df-cvidriifc camcimic arl 

k a, i,*» | lie - ini* ;a[jplir> lii t VnilhlTlr r flf 

i]|>‘ecJVpiL E«i hiOfJitnJsJ'-lEiolfc fur riUr^CtJ', 
,■[. ro ^.iiivr* gatvafiinni then- in mm 
for fr*f rift ton f> f tiiri, l»> Or- 'IlMiuj{. 
xitrt (re.iUnenT, utir.ill. n*|tiUrit with inr- 

Willi KlrfiroHifL'frv 

«11 j ei n njipfal'iv* fo'M 1 ■ lii<<- 




^■LiT.iji' -(I'J l-Hiikt -111 r l It I m i nugnnlu jrli >ii i i)i 4,, u\ 

in..,, „| f|,W I IU„|H 1 iflKr iTI ^I1l.-.| *,l|, MiiJlhiTr J 1 i 

*-4ll"iiln Hi t.’i in ■ L.i IH iiiniiilr*, CpWHplfcW tlfefclW ihaira. 

ii B.r.iririii i. . | % j' „(■ , m ,ifi SS!.-h 1 r- Mm ki ll 

mr i«r alli mn 1 " -iil i • inll.ni util .iml j.l*u u| fchv intrjfpu-M’ih. 

1 -' 1 » I "! |hIb 1,1 'i.ii - hvrrnfrrmi-, jiFrFrllln .a. miiihiIIi J5 . 

■ - lIjms. HI, i’ii mu n I miih' . -, i.^jil HE Irifc 

l J ' - i ... "f ils ■kslrimivc [irtrtc]|ilc imrl ihm^J 

fin iiiifi.lltL'sia'' . It hit & 11 liver l^ti wiilrly in 
vtJguc. Rqumatix fl1 itutea thill whni Ureal 
JlllcaiIlcrtia in cinjibyed iticre ii nf mle* 

n*i I" 1 I- 1 tile Jifliull nf thr Kent |miHTmi.-; i■ *n 
mi I In- i- see-*-iive lluiil uf the iisauva wlikli 

i-i ■ ull'l- '.Ii.iIiIl- jmtftlijpcmtivi' ]i.ii|| .icti) u>ii- 

i l.int;«T "i luitu■:eli.ij^f Tills imKcdurc 
hum — 11 m- iJi/i ..-J c-runpqruble 1‘J- orllndox 
-in ir:.l mu r*v al with nil its ^lisaiIranili}:es. 
;i l>! damper ul niebidUe iibaccss mk^lic 

’■ ii ■! ■ • . . ■ i ■ ■ I vriili ulasisic sui(irry. Iliis 

• itVsrt by the; [XKSpf&litJ* <if edc- 
11 . i fill ii lE-luiJeriltlvr rtactidii. sloilgbillj;. 

mil hqmotrhagc. Ah compared with negative 
.lUaiii.s'i! IV e iiiunt conclmb therefore that 

Ii. i- ■ ■ ijiiil;iSiu[i |um«i^[ flf ihe iELv 

ill- .in-,i ri f -nt^niiJ lietiiorriwiilfciflmj. 

1 omp-irEii'n With (njeetitui \lrthods 

I 'In iiiji-i i .nil me I Ii* i* I f.r-cs-'r>S„s >llcIi tntlflivl' 
i. .ih.:^ i-.'ariliri^ leehnii;, m ilulimis,, Ui'^LRi:, 
.m-.i1 - -111T sihiiUh, tfur iIm/tc i-* ,i laefc oi itnmii- 

irtli/ailitni. It tlirivinre liriaimn lUtlicult d| 
ii*[ii|i.irt*nn with eillier nvjiativr ijalvatiMiii Of 
i.|ieruiivi- iitclhnd^. Tin- ralinnak of the in- 
| 1 .i|'.|; imtlii..! is bit*. .1 mi an iilihiiniliatnry 

i h i*. ii.• r- .... .\mh r>i,ii m otiserv. ■ 1 

iiih lu^iijiiraHy Uml alt i-liariK.es following in* 
it ■ litiii *. f | rj ih*i u ni [ulieiml r<*fpresented air 
t-rfi hi ,.f tin ii**iLi-. to n|.air ao injury K>' 

vifi ii.- - I till- n in hi tlii-rr- is ..f 

Miiiitial liifttiv adit war fornuiti™. AllbMjh 

hrntiitrViftla iii.<'. I« obliterated, tltie i.i .. 

,i ill,- ..f a . .murm i- ■*. awl dKl«r(w 

tnitciuiR mi- 11 ihi .in*-, wblcli bn» lost si* duhe" 

■ I.. 11). I |.i ■ i-d 11 < • Inl iktlCil WfU-liiiMH dl *'(' 
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I- t W kK>f k (-ME'Sinni . *ti I<rlaI 

Iihtiii j( ik»E likr 'I I : Hirur illrt injEXilnn ! .j ■£-c. 11 f 
j HI iHU pfc Hi.iirl >»I 9 . niMTTlfcl I■ SIi■ KC 1 <ilili 

LI Ik ft 

I !i-,i 1 -jel.: l-. 1: insuftklmt snlulinu U iujc^lnt 

to produce ihb ficlerodrig Ljfecc, hi±n i > ■ rain 
fail to [ijEin] I obliltration, ir not completely 
dtiHkfltd, they mf[ return ae they Jn uA- 
tafrint incomplete Surgical removal. Thus, ft- 
cmrm c e ii irnl lirntsttal and [ hjivc frequently 
Stated e*J*S' fully with negative "rd- 

vaflitm whkh hail been injected one i-r mon 
times ftldklv The m^aiivc gnlv.'iuLc uim-nr 
does not produce such an inJfominjtary -i h-: - 
■ '-hiL- effect because Che chcnxfcnl .id ion h ^ 
1 he %uid content of ihc msiss msti>:nl m i Sn 
tttmur v.nllp anil ill one great ach .ieii:L.4i > . 
all rather methods Es tJ]c resultant nrnm i n: 
*i[iGTtcy of Lhe mucous mciubrdi lc iifur *■>!.. 
litem tidn. 


Sftjudae and wnijilfcaltniii follow in>: in 
ii<m Ertaimnit anr of frequent n . -m'i! Sipcn- 
Ccr nu repnrteil * fatality and e.^ ml-ilei «i nifh.- 
L-ient hording* n\. justify hi> i.riEeinejil 

bljfccMn of sclerosing fluids n indeed ly 
reduce tissue resistance. Hawkins' 11-1 demcm- 
&traEed the datlgfr of mfeeiinn 4 ml -iln.. i>- 
forni4M0n frum phenol injfrhoii and faund 
(Mat it frequently C4UMI fijltih. J£l1bmtf^ w 





ret l r, T 4 r made exhaustive internaimruil sm- 
mcj of ewe^ ifcaEed \k :ifi operative and in- 
j eetbrfi methods. fttjmrh v, rr c ohE^mtd fri -rti. 

i-r- - ir.i^i-r^ £ ^ii 1 if 26,362 Gr- ^ freams 
“~ifh lhe bjediutl method the following mr 
Favrrrahfe rr-nilt- were reported: Severe 
■ s ■ fi in 3 S 5 ; Acrkm-s hemorrhige. 7 A ; sc- 
•*r?r tf ml tire, 6 ,\E The |fr.mil» 1 ion <*f a 

aftree -year of>*erviikiii [urm*! (here were Tsy’i 
•--cum no i in 9//>l riiM inp^TCd TlifiSr 41* 
»uln hardly differ frrini lhu-%e rejiortcd by An 
drr* ' !l;M fifty ■ rar* ^sjo when rhe iujertion 
niclhod 

find; 


•\.i m ir^i i-pifaniv. [iv ttniTi^nrbsopi 



1H * r >T , Wi|'rjl>‘HC | i'‘ I llklli "III IMXE'llliL.' ^liMI I I fn tj.1 

line i.ar-11 h«JuU Jltfi Inkdkvfi £- r r ^ r.r 
ll MhBlluljpH Hit. S>Dl# hMClanl nj Hat , 


Kif. 

timuf uf 

* lira cnii 

CDiiHiitifaH *[ Otilikl rrjla anit Jbdi-M m 


IlKi liPiei ..I niBfjJ 


mimlif ,r ■ I W f-tfii n*rTH*j | j • fetdiliH 
i^JKin ql IrM. 


i 

CpBifirwi'H ffjt r*rr ...4 IVrjrMi 
Jhk^Uim 


>TTirrK ir>iu(.hl^i 
^Tirl-r hrm^BThagF 
AujI ?i 11 ! lie." _, , 

n « Ttu* i^mitrfc_ 


APPfBUlYP EIIJL^iL'hNe 

i" )Vin in I.UM Tiirfir + 1 .* 
an 4*n r -r.% Tmlij, r:*> 

M 1 Y nri api i N 1 . 1 - r 

fcpa- fud ait 




I full Use ideal - j IllUmm fur hetrioirlirDid in- 
Kclioti ha* nut l«n fqujjri is attcsfcit Isy ihv 
« «>:l IT 4 4 ‘.virll knowH ptu^lokigcii who li.nl 
£Enf.*r| iir-MSti^ yaIvinjSHU with highly succe^s- 
■d -ult . jr Mnw dli-tii| Lin^ ?u produce hy- 
h' . ■■ Lri -i iu I hi- liiriiiorrhoiil hs the injc-cticjn 
UE same chemii , ..l [t ij obviuus that he n’mluts 
■ -■ ernI -Lilt- M r negative galvanUfn ir 
L.! 2 5 Jt cl hi? injL c tii ill met I Mid. hul wishti- En 
ii Lain iucli i- sulls wilh the shurtcr technic of 
njhs non. li On:* cntle-v- r I predicl that Hu 
it Elmimi'd Ln failure, for I mn curtain that 
rieirativt ^alvaniim caii 33c\rr li-in a ehetnifiil 
'•nhililLkEe Surely the splc-n■ 1 1 ■ I cud rrsnh- ^if 
in mili>.'. iaU .,mkiii mill more ili.■ 1 1 re|i.i*. ihe 
iifientSoi fur eIn frw rrtlm minnteft of wrark 

Uuninf 13 " 1 ljeJievr» |li:H I uviEmeisi uf lh*l ..- « 

fur Eiaany rectal condilinni ^i|| In Mjme a"i*rnl 
of ddrtrdllLerapj 1 - 

Liiiiitfitinm rh( Neutfllivt c.i.lviinintn 

Thai r\Bema| heiMurrhuid^ EiunuE ^ trcJil 
cd with ^Llv-smi^nl fMiS alrenEh hern ^LjtEed. 
The cottip^irativc letiglh of (bite ret|ukdtl nu 
f-ich tpplimtlw has Ijceii the ftuhjwl uf oh- 
jeetiranahte Ii-nvmenr Cnmplltit also ha^ 
I hi -11 made Shai due ir i the rnintreil time an-l 

e-KiLLitU'H-v uf .. rhe procedure was ton 

Ei lii.ii* fur the i j] irrator iiradily Si»■ support 

lin h 1 - . 11 - \n&Ui r hni nil- v|i--iirn. * il I". 

fi|M."ratiprs e, jin- ib> u i i uj li*i I iE :■ lo change dae Jici 
ring of the gen^olur whili* one hand was con^ 
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rm^S to MiJanj; I be spun I. .mil (he ^|| lrl 

il r jmgisiriii^ \hetvimy ihr mtxl c * 

■: jii isHikUfrt 3 have ovcrc^iie Imifi t! .f 

... liMlUW liy JcVJi.Eeii- .. Ii|||pk 4 ««Nnl-v. 

i.uiA Hnkhrr. 11 1 1 t»rwi*i.> i^f“.| 

- 8 ' 1,1 '< '’^k iubi! .i[ |t|L" Li.,| nt i mih- 

: “ ,,!l ri I his jhflnk II illHCrtri! j 11111 

,i imtill ,j.M liiid, raitvmd ta the ipeumEumi 
- : J I !(.'k in the hivccr ham Ik Mmyi: 
;h. KtiirV-R-wli? joint euu! attached in it e* b1 
^ L tviih ,i 'loll-tfiHmn joini the C :i1i- 

fen- of which is Jar^e cnnugh to accgimiiiDfbitt 
■'■ LLL-cdle. Ill the LL-nlcr of the slee^ is an 
jtf'<uulu" H'rins which a conitomt prc- 

mi:>: mi clu- inclined jKirElcin i-f the necctk 

Mil prvveiU^ ii= retraction lo.lbivi:fif inscrtiwn, 
Ihe ri^lit is :i ^iuiII screw lever. Wli«i 
this is loose the needle I» Capable of mniUm 
in :icl_v direcrion. hut when tightened ii holds 
■he needle securely in placf, ti is then cmls 
necessary tn h«»1.1 the Ibi mite i+f the speviihtiii 
with inie hamt, allowing frcithm for die 
oilier to mdrripiiTalL- the ^eoti-icor. This de¬ 
vice as remnvahlc »tnd may 1 - ^ss^rhed fo ms 
Mandard site Brinkcffrofr quedum to which 
ihe necessary sttid has 1 erai Easteticd. I Have 
foufld it of JJTCa! :i,k r uiLv ■; s i tdirorutff^ ill 
tedbtLvTiess and fari^uc. 

Report of 

A brief report of si ; tvpicsl b 

vented a.? ithislratipro ■: -vliat may he uecoiu 

pushed: 

CASE I.—Ft 3-: .a^nd 4i>, railway mall cirri; 
5y ojpiortt 1 . Pli -Il M c pr nti ii -.J' i Ii. |ifli II, C«P *( U *- 
titf-cn Pr^Trttafcrn prcantis reshidbie 

bifi ippcgriin-K affdn B^moil isniiiAlcly Piin 

■of lufficitfll iei ertiy ia eau^e ahiencc From ri uly 
Ha.i taken epvom *jJe« cvcm, morning hr pan 

5wr> ypan Was ariviEtd n-psralicm ImiHrnaiiVF. 
F.Tjrnanalh.si. A l.a.FpJ'c inter jl 3| pjvdpudlnfi' bein' 

r rrainiif h vcen maritally, deep red Jai e^tof and 

about lllr :^-r “rl ■ h^u] miL Tt I« svvm4 wlcll 

Eftn'^u.: ririnlir.inf and ii rril-UEllde Specbllim 
nciini nation rci-cal*. Is^EfC inE-rtaiill SieriV.-rrh-nid* 
4 »in all When stidr w wlllidrawn to tltr 

papitliFV ini« 9 , iiif ujinnrs p r^«T fuiIe; Into tin; 
h t *■-<'■* r r,f tlic In hi riw*i*' nf at any pohu se wliieb 
It II pl*r.*d 

r>ia<i:n-i ‘ r iMlfflial pfOirildioR' hettinp 
rbfykti TfnntmwftU E%hl ajaptical Ion of ncfltt- 
r i^MiIhpi #tft aivi-n it three-^av imrrrali. 
itr .,i- BfeirdinK 1 itopped rut if elf iilitf itii 
*i,,l pr 4 funi,|L ffii«:rl ulier EM trerthil tf^ai- 
f ■’• .-vfi * oIiibfitva11i4ft M difee, ais, ainS 

li p fi.• 4 lII i • d»4>wf d |h* fiflowf t.> have 

irrly diupprirffd haVr H-H fM Mthjffellye 

t V-F j M'« It II. a*Hd tH bnwtvvdfr. 


S'. nsf(|i_ntj?: ConsEipaUlwHi tiaLkaclir,. rpi^uL jiain, 

.tiiiE wdufnnpl aligM bleeding, l^aekaeha ni itir^* 

iicai^ liiLraliniu I nrjL hrm fclipvcil hy r.f rvi 
'-ui ifeaiiHrin •- 

J_ki l ii111 l| hi j 11-; [jriie inlirnal kr iei■ ,rr 9 i..i i&h -qL- 
wnept ihrmigk tl» ipecnUini hslcrn;iHy im | ,^ 
IriifiiHk hm ;i niM’^iLti&ii ■>[' |ii,i]ginjj in perbiLal 

l:iii Jjpg.iiac ti-itli IjIefjI .iibll- 

lhlrn»al nnli-pffitlnidtit-g hemiir- 

Tlmidi 

L'lcaEiiLriii ^ applkalkhn *A HCifatke tfiil. 

vahkin at iiiyi'day Lnrrr'ral^ ^EiiiintE tHl flighEly. 

Krvult : t-Linknclir jm E | racial markedly 

ftlbvcd i l f 1 1. r ih c iir .1 ireattncM! v, Lji k graiiiially 
unproved arid biknppcaced aitpr the !•• -utI Ii iippli-i 
cation Ho Vi'el mOrrlilTnis rc^illAr aflcr I: 3 le FiIlIl 
iTealnunt, 

Con PM riLi. Tlfcts case bid keen LEtateJ ti\ i iLC 
|,BPvinnuFy during ^ Eve-yeat pci-i -d whh eIic ht- 
sectirio metliiHl No ftL-U;fTi:iii:e r.tlicr fer the 1 u- 
in,, r"> or ^vniploniw K metiUia after ct.inplcltun 

of coitrpur. 

I \stl x—M f, It Q -i !\\l<d EJ, rtt-v.-‘.paper editor. 
Symplmnsr Slbghl bltcdEng after defecation Gc- 

L- ntiur-.nl 1 1 nil pain. Severe itehiin; almiH-s ctrn- 

ftiur. 

l-” 3 sniailri 3 iE,sri- giucnnr 4 nF.jJllvc. Iniertiall^, 
mnd ■ air|-, ?ked linnorrliQidi 
Diarn >h Pnariltii anl, iecoridary imcnial, 
ii> iHJifdMilling 1 hcjiioj-fltuida. 

■ \A ; Sat nrvpilive galvanic applkalhuns-. 

. I' Oh: , !ei l - it;iJ pain ceiled entirely 3 f- 
■ ■ ii iJ leeactitetiL Ltching Ian | owed af» 
" . ! : -I mid ilj^appeare-il nfl’r tlir tlLirij treat- 

ll.lfEI E. 

■ ' ,u.i:;.ni: \‘U\* ruif knil Wi n n^Eed iwlce 

- I tr:v."r4 ncr W-jtii ilia' herni_v dnnilE 3. L iY CP- 
■ir i ri ail HJll.1 :i:i.;i ri.j'li lF rrliei 

K<\ 3 -M.r* X B, aneiJ H, h^n?ewJfft 

>yinpEdinin Cousin ni pain, worse niter defcca- 
ai ii Mtiltipk p-eia-rcLin .1 nlneeisei fut Ihe past 
^ lira* ConsiiitlL I L-clal JisvhlEge ajld ucCgllOiaal 
IdHiiUngt 

F ■ .i nlaii.il inif: i \ -iihuCTkVc li-siilc- pEtci external¬ 
ly Nn |jt« ■ iiL^imi. 3 lil.il i, ra.C fi+l nla-Sn^aim, l T icihe 
Inji'jted tu tin- depth of alu-nf nrii; incls, biPt py 

Internal ^pcninff wn.^ fmind. Multiple in^ thI 
liL’m.-rrhiipi]» «- i = ilnEc ttiroHRll lllfl ■.pecnlnm 
l^iaBiin^ii^ Flstula'id-ano* iEitrrnaS, mm-prep- 
Irndlng Fiirn-«EflLoidi. 

Tr^nEmcnl- Under RcfteHtl ;inc 3 tlhE , 'iia r divui 
■i - n nf she ipltinel^r anil dE-bretaon of the FiOei> 
liiiii Intin Tlili w.i^ hjitowL-d in one inonth 
ky fiiur mi L'aiku tfplvahk ipplloUiini* 

Ri'iullE Cure. 

CASE 5 . — Mi. R. I, it:,:d 72 , wdikelniLBn 

S-einpEONii. J^uir LM-ic.ri ivlih -1 i>: 111 huedlng. t'on - 

l| 11 pi ill iprt'-p nl l-r pan! IJ vrati, lull hli.edisip 
Fi I Ijci'iirne Ini ^rvrrr iSnring p.r I tllf^e ysar^ 

I - xuniniill mi, l.jTire iiiEninitl hi «<1 rtiding llfiri 1 
rirrlinitlii ci-MEimliiil^ Vrilli rxli iii.tF vnrko-lt! hem 
11 r-r In i iili* 

| M;i |_- ii i ■ i llnrrj hnln^rrhoMli ItTEfi. 

Trral rinrn F! SfiVeife II rjfil-feivc galvank appli<B a 
Lin in ril F- rUrt day intcrvih. 

Ifr-iltE 4 'r i *1 r Mi I-s-N n I muE j .nj s (iMrlaian Jpidp 
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F**ir?*l jrOtfi llfllliwut IvalcrPal mti 

pnTth'n in art rail* r*HtiT4i tnl ihf* *rl* 

if?.I L)tT.d-ipf4if*d ill i ih* u'vimih liri'ihMrni N-> 
IHirrdini SLItr the ■tCiNlil trralmihl. 

Cuftflutiftni * 

t Trr.L(nK«i!i| l*J lu-ijaiurrliiilih hy nc^th 
j^Uani Min iilfn« i lariic held for i|ii:ilihri( ijeu 
mil jitutiiiu'iH-r- N'inrl’i j».'i cenl >'f ill Hvnt- 
(.rrtioiil-i inf wnriuhle to «lch 1 i rtitinvnl. 

-2. Alllumflh siiijjiea! to I he "Eil> 

mtth.nl for evlei n it hs’inurrhidil'i, ;dl cases «f 
m(trtul .mil innsl caw* • ■ f Miw*) I.K-niiii(1imih 
cait lie I'lrniian.'i'tlv .n 11 1 sifetjr L>1.ili(er-.i(*'■ I with 
uepli» jjah-intMH, iiilhonl of li-rin‘ nml 

V. Jlfll.tll |LLLL!k f 11.1 U- .ltEioH. 

.* Xfjjjliu' galvanwjn is an effect ne nmf 
Vmnks* mcthoil of ■ .Mite'union. die Itclmit of 
which i:.im|ii»iivdr simple Tlanj fialwnl* 
demand amtm.l:iEit UiiatniciU wlii-dl 
shnukl be .u-tfiinli^l hy eltliciil |.lu h i r I am 

* The nevrallV (faivarin Ire.iliiteiU of Innl 
nrrhindg is urn new, hot ir* (tdinir- h-v hn ti 
s<t(all v ikv;lu|Kil on ,1 ^iimi I ill.' thiio. 

h The Kiptriurilv of negative? 
fur inlcmj] atwJ tni\e.1 Inn nut tin mh in kiH'd 
0 -n r>l lechnkv vilely of pmcckirr. 

in! [KTitianency of eure. 

7, Ki|ui|initril tmtinfcj it (..■iiri ati-r lvlinli 
l«n) vilitres a smooth «n1 canit- cut nut -m-1 neetlk 
dcc1n»fe!i capable of flexible mnipnbtinn. A 
nwllc ffiiiilr-hokter wt* hhc an.I c1iimiii:i]i. 
Ilir need of AMistance. 

H No rtK-eial jirwijienilive 01 1 .M’ r;,r - : 

tmtiment is reijuircd foi ihie pnvi hire 
f >, CurvpftrtSOfl of niefpln'- goJeafiism -■ it 1 1 

other method* of 1 itiilment provr* H tin me¬ 
nd r.f choice Iretause -d pbyfiiilnjjieal .-ihL r- 
.nh. -■it.il absence of serious comsd kalians. 

[0 Adviutlageji ni ntjpitive ualvaltiMli for 
uulwir^li ri» minor in<oilu i-im- rti c-, ilikf >•■' 
which is The time involved for tStffc of a M‘rw * 
r.f success ful 0 |jfaf teal inn*. 

f s305 PrnltI* ay 

jiflrmiCri 

I. f.vth, J C: Cut* (iF Heiimrrhnid* Withonl 

Oeetimm Itrii. II J,. 1:2m, (1-Vh 1 W2I 

1 Drtif.t, I : j'all lam 1 | u; jr inriii i-M l nil ■ 

r rrhekt. til M J„ WtUlff* (A«.) l«y, 

J Kresejr, WUhHr P • tthlhcfnlitin <>t Itrirmt 
rhniii* With lntn« fiilrtnliiti Am. J I'Iljl 
f Kef. lU.u Itm. 

* Hl'IlO, C !rt r 'f Irrlrnlhf Tat-i-itlii-i- \V I 
Krrnrl . Tliif If.Vr, ]», 1M 

5 V. r* 1'ila, f C; I'rrl.Ill nf I [ninirrhiri.l- 

U hl^iruly.ii Writ V I t l l », J Mnr, lij lull. 

■ Iilf lit"l' ■ -.I. U.i|ii-m« Ml I(■! 




Ml.'--' B«"l |u Ip IM P H P# ■ 


f«. I mii*c V. t. J e AtciJrnti mi 1 J l iimfiLiaitfijiti 

I N s *¥plhja ! Inauiriti-fiUM ^•■rratUiiiT f tsih a, $ U 

— iis^s, {¥rh} ms. 

r \l ilia r, C. K‘ Irr 6imi‘iLfi fii Tn £■■ Mini firm 
« nhi-i-l- riwU.ithiaiii, Pet ^nPiil C r5 lit rfl Ian leal 

1 I If I, W I M-elli nil nl TmiMiithi . i| 

I Li ill' 1 r I it. 1 id n .ml Anal Immiiii i XVliIi >ped.il 
M* -(ririiv ? 1 11 |if *-»katkjii. Am I K.leci.mtlL. anj 
XmLImI, H!^j. I I Tin- n S-fJI. 

!'■ 1 n %i!.v, Sin h - Lair “ VI ■ dEfftl 1 T Mt trir'il y, hpcm • 

» i> I-!.'., nl si I h-niLLlcniVi I' SjmiiiJci-, 1’lijU „ 

im> p 6ii 

lUL AaL-dler mu, LC i i., acid. Uuki 1 *. C.: 

tilrhl »4 M-nui'Frli-- mL' liy Snlnn m'-rui lTi|rcaiflin a\ 

i'll, in nab,, Willi ^ EiriiiflptSnn pi ihc rfliUol^d- 
i :il I kan.-i PruaLiio >1 ILrLt ?il 1 . i'l€Tl i i JuUi. 
I'/JI 

|L J^p 1 -1 K'k f, II I FjiIpiI K-pmiILs FoUiiVi inie 
liijiftiiin TnTilmi-ifci nl HiMTinrrlhri^t J r \ M V , 
T0:J_LT, If.iii 2h\ IHEjfl. 

L.“ 11 Jv. I.in-, ,1 A : I l i n h L’rCiiUeiiii^ Caiiti :r y 

iri hale mill IK'tUurrlniuL^ I '■.[ A. r <f6:1t7-| r 

iU.iy 271 3Nth. 

II KilbnHtihr. N^nnaii 1 " Imernul Hennir* 

^lliiid" l-iiiiipiiKurivi V-iL hi n| I'rratsfuriil: liy 0|«- 

■ ’i.. Mill li' 1 iljl i lii hi M'Mil'll- \rici SiiEtf 99: 

\ p«4, 

I I Ah.ln- 1 , 1 -Kitiiiqnd. a ml AmlrrTV-. Ldward 
Wyl|> " k". i i:cl .n il lull Siir^rry ,F T Kreti- 

fii 1 ‘m p L liii ajtu, Ijenr^ |t 

>i 11 ip I emm(n ry Bib I i rnvhy 
1- ‘--il-iem.iiiI, ] | yv ■ Trealmenl of llmreir' 

■ I... - 1 - I.- f.lreii U-.ii \rn ) | ; Ji>lrNll., anil 

i:,u|i I , f fimcl l«l. 

’' ii!.|i p , W \ ■ Art)bnlaltir> Tmimcni 

j.’ tirhi i 1 xilriit Mrrl.| fNt.v.| 

t'yik. 

Iltlli'ili W V' liifi rliMn Tri-iiliin.it u| 

K, • |:.‘ M J , «r2l?, atareli) IW 

1W Kll-c.ill S I Knili li". rrElltllcin "I 

M V S, XI. .1 I , 3DB--KIHI. tTIf.' 

I -i Miles, W i : Tnli-rn.il I'ltrs *iirif. tij*., 
.,,,,.1 i ii..i, »^7, t S’iot > l 1!, l lJ 
J'i M"Ulan:lie, 5 F.: I'relitulhilJ RfJKd L>ih 
N.-w E'rrntmi nl ■ i I h-in-,Trlinidh lijr t*ntlUH> 1m- 

|.‘an . Am I So nr. 19; I w. (July) 1*25- 

21 iviiui nit ton. f. K : Throe Day* v*. Hire* 
ftVi-l. in ll.-nital AMi i OperniioM I or l-fenmr- 
,1, i,1- III M I . 39-i»* |March) l«l. 

£2 While.linin’, W. S." I'reailUp it| I teni- 
.■rrlvLliI* In GoltHta-l ii■-' > Ji'il M J , 

iNnv, 2»i l“J2S 

2.\ [Si, Lliatn. Warn-n Sr..(te: "i IjHTTallvc Sm- 
inn " Vnl S W i! SnilllrleO, lltiilii , l'J.Hl. S' IB 
Ji JVl'illijui Allrti: “Priaeiplet mul 
I 'earlier - ' lV«IMl"l- If!- MipU'K-n & 1 Sr» 

Vi.ill. 1H1. Ii- 15?, 

M rill, yV A Tllr-irniiirifii iil Tl ratim iir 
..I liul l...n.LrrI. ms« llrTl. M 1 . ( A«R. I 1 )' 

iu.il 
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OFmttKe QiSTRUCTlQHiS F&H THF FISCIftF 
HUM! m J* ItKlVtRSAL tm VOLTAOS 
GKKBRWOH 


For Th-a 


Production of Continuous or Surging Alternating i-r 
Direct Currents 


A highly perfected mechanical electrical device, the embodimEnt of 







several years' research and experimental work tc produce- an apparatus oomkinir.,’ 
in one compact unit till the uetible lew voltage current cj; a true straight Lins 
gulvcmiof surging galvanic * An entirely nw» irdthod of gene rut leg these modali¬ 
ties enabling the ooplivatlone of moro voltage unct milliampcra^e with laoe 
dlscrtri-Grt to the patient th-.a with any ethur known manna* 

The galvanic- current la rtuaorkahly annoth and cemparnblr to that from a 
battery source! absolutely without fluctuations , The sin,* 1 wav.' e arc produced 
'with positive repetition, at any speed, currf.'jat volume or nature of surge. 

The construction la at once simple* compact and durablej there arc leaa 
moTlng parts, with ccrrospondlngly lean danger cT possible troubles* 

In operation thla machine is nlao quite aitsplej you change frem tine 
type of current to another quickly* by msrely turning a knabj nothing to remove, 
nothing to add* Lena moving ports, and extra heavy eonstructton who rover 
necessary jrjuaraatees an almost indices life to the entire apparatus* This unit 
it practically noise lose in operation and capable of delivering all currents 
fr*- iwc potential to more volume than In over required therapeutically. 

The available currents are clearly Indicated by diagrams, 

Thfl dwell per Sods are prodyeed by n more rnpid rise and flail of voltage 
■v.r ng, th'- rurge, the time to galand being, used in rjiintof ning the highest or 
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iwnlc voltage of the particular netting for n longor peri erf* The cion tract l cm of 
the mmU is mnlntniflud for n period of l/S the impulse Instead of impedlBtaly 
iroppiiif* frran the peak point. Scat perioda are for relaxation of muscles to 
i void fatigue. 

Special flit a ring devices ora employerf in thla unit, for the purpeat D f 
smoothing 8U* nny possible unevenness In the discharge. 

The surges, or WWCs, may be tln»d from 5 to 42 per nlnute, end toy be 
altered at will without stopping the equipment, turning off the current or 
diaooane sting the pet lent; another distinct Innovation ogd far simpler than the 
can action on gther g ini tar apparatus* 

A very valuable feature Is the type of patent flat terminal connector 

* 

furnished for nee with the flexible pad electrodes. This concoct or 1 b perfectly 
flat, the oord nay be rotated completely n round without bo coning diseonneoted, 
and positive contact is assured* Additional cards with regular tip connt-etora, 
are furnished for us* 1 with the metal electrodes. 

The current outlets are very distinctive in character* Thay embody a n 
idea not heretofore attempted in electrotherapy equipment construction, and the 
cord connectors Cftnnot possibly fall out. The cords may be pulled from any 
ar.gl‘> but will not buoociD disconnected, excepting that tht tip Itialf be grasped 
in th>. fingers and pulled straight upward. Fhysieians who have Buffered the 
inconvenience of having cards coma loose while applying olee-trio current e to 
thoir patients will thoroughly appro ainto this innavaticn. Between these 
t^rBinali ll mounted i. polarity indicator* 

Thi all-stt':l stand la equipped with c two section porcelain lined 
■Mtel drawer* 

Tho rd 11 imnfjF-rr’ muter ($1) ia calibrated 0 to 10 end 0 to 100 P with 
double reading scale, Far treatments utilising aemll amounts cf oilliamprrig*, 
tne upper scale is read. For heavier doshgo (above 10 MJU} use the lower 
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Thiir Child*, in ™do by mentis cf Switch #3 plbaed between Eetcrn. For u P pc r 
joule, imnp this switch up) for Itrnar eoftlc, down. 

Th« double rending(both loft and right from *ero} Is provided that the 
operator any quiskly road ths oscillations of the wave currents. Should the 
motor need la rail to turn to exact tern after treatment or at any tin., thin may 
be corrected by turning th* small adjusting screw aet in the center of tho loirer 
section of tbo motor fraauj cither to Right or Loft he indicated, 

Th? to-I t motor f#£} is provided with single scale and reads rrean. 0 to 
15C bcSh from left and right, Thom is no adjustment or control necssgary in 
connection with this meter as with thu icilliamporo meter. When the needle fails 
to turn to exact f^o after tra&tmnt or at any time, thic may bo corrected by 
turning the small adjusting acitw sot in tho center of the lower section of the 
meter frame either to Sight or Loft as indicated. 

Jfcs* i and 6 tiro volant* controls j fr'6 being the main volume control and 
■4 the vernier or auxiliary volume control. Volume Control fro £a used to adjust 
tho current output to tho patient at aoproximtely the current do a i rod and for 
finer adjustment, adjust swatch #4# In ether words, switches -#4 and ifS wort 
together, for example, rdth switch fr& on point 4 you will obtain a certain 
rending on. the mi lit ampere reading, This may bu just a triflo more or loss then 
you car 1 to; dullvor* y<-t setting it back to 3 or up to 5 will either increase or 
decree an too much. Luinring control frS on point 4 you will find that you can 
lucre*in tho voltme slightly by turning £4 to tho Right. By using both controls 
you sain deliver to the patient vxuetly the amount of «amst d»elM< 

Switch regulates the nur.brr of surges per minute. This switch is 
directly oonn' , ated to n sliding drive on the motor shaft and surges from 5 to 42 
per minute wy he obtained eeoordlng to neelo. 

Switch !■? la the nnin operating Switch, When pushed to right, the 
wrr-nt if 'on 1 -- to loft, N off% 
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3 «itOftrS Nos, 0 end are current Sclitetori P With tho pointer an ¥ o, 


tit fit 1, thn maohins wi 11 deliver eithor ana tvf tJw fh» dlr««t evrrfnti n f m- 
•'Lc^t-vd on i-’ft halt an -mphi on top pint'; (l-l| ?-lj 3-1 1 4-ij or F-1J d-pen*. 
Lnp Dn 51 -tMng. of so loot or fS. with #0 or. 1 an d 49 on 1. « straight ralvoaie 
cLrri nt la produced. With on 2 and #3 on l, a gnlv&nin Burg*, la orodunafl on 
lud ct«■'»<:! on ,*rsph 2-1* With |d on 1 and 49 an 2, a rapid slternatlor ourrtnt 
s irdle Led on graph 1-2 is produced* and go on, (Id cc-rbinati ona _n uil) 


7ho distinctive und very -valuable foaturo ef this type of aontmctiMi 


over th< .ion sie-eJianisTi ia the fbct thufc while with the cmn thu surges art n&ly 
to r produaod in mu It ip Ire of aort*ln fin.r*-* as for r. sample p 10 , 20* 3v* otc, 
with the Fi soh'ir La-#- Valtugo and WhTe Current Genorutor you ean obtain any 
d-sired number aT a urges ptT rinutu —* 5 up to 42 — without stopping the mchine 
or without adding or removing. -‘ny parte* 


Ho, ID is the pole Changing irtfltctu When a limitti storing galvanism it Is 


often neofleeary to r&vi<rsa the direction of tha flow of currant momentarily 
before r^:' ■'ing -■Ivctfodcaj: hund thifl handy pole ohasfer, 

K> ■ 11 are patient's outlets* That outlet toward whioh switch ^Id £b 
pointin* in dlways positive pole* 

In □ansiruction thin apparatus iff distinctly 3Impla and ruffed, Eaoh 



iv ciinirrus. i'all-fcsjirings nro mounted. at \ruLnorcbli* points. Oiling L* wdc 
aiapi- ini canvunl ■ at, Th<r brushes lire easily replaced wh^n no outcry. 

Thu Fincher Unlv. rtt’-l Low Voltage and Itova Gonerntor 1 b eenptvct in oon- 
»t net ton Midi requires no irstnlliitlon acrvlofr. rha vittlt in shipped to you 
s^pletn, a fid it Is only nne^uary to prawsijt the outfit to an eloatri® currant 
supply H Sadi anted on th" name-pint* * Ho attache*'n't* need be added a*u. nothing 
removed flrwn the outfit ns you roouiva it* 





□ood aont.et is Tory siMirtlul whan using oweronti ^ ll5W ,dMS *' wmi 
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u our met of D hfy 2 or 3 nilllninp.,r'os 1 $ being used you should cr.ko 
.' lolut ly sure that t]iu nerd tips, awktohui,, Dltctredo araitn-sts, tt 9jl - r , 
f%*rf- fitly oIoub, re-i fit snugly. 

A looco wire Will nanotir'in bo th0‘ ecus* of a great do^l of j rHrf . h - f ~ n - 
i ms , \W the our rent Why ba carried nor On a momentarily Ofcd then brok-n nsum by 
yibr'tiflft, etc. 


Dirt or duot under the contact, f.f corrosion oT the setal Itself, will 
csv-,tf. so aufili rflulstnnof- that a aamll aaeuat of ourra&t cw.ct pass, Some*, in? G 
ytior patlont will fool no cancatlon os a result of poor aor.t&ot, until yea have 
turner Or. ■ cons idem bio vc-Ilojil: of current — ”nOUgh to break derm the iriturfor- 
lug roeIstance -*» and a di ftogrd-. iblo shock is the result. 

fioforo d I bo nunf ot J ng cord 6 or electrodes, Always bo sure that your 
Otirrant has boon entirely turned off at the raotilnc* 

TO OFSHATE ^ACHIL~E 

Sue that 5»1 tch #7 is tot loft or off position. Sot IdvttTD B and 9 at 
proper points to doliv.-r currents as indicated on graph on center of top pinto, 
Ynu will note the boll Joint on the end of thn Cord is clipped fimly 
Into place , and fchbfe rorMriles? of how you any pull thu icrd in ony direct ion. 
Cent net cannot bo brrAx-n, You must nctually fresp the roughened pi»rt of thn 
cord tip in your fingers f.nd lift ±t . ut to break centnot* This Is a Tory 
valuable r.* psrfeot contt ct is atolLti.-ly nooc-sShry where small amounts 

bf current &rn b^itnt tJiiod, 

The polarity nwitch Wo, 10 lndiciteii flow of currant, With pushed to 
B rht "pool t It-'" cur mat lo delivered from, outlet an that aide, When pushed to 
1^1', 1, noaltivr M current In delivered frem Left side, 

Thn pstantiil (voltage) obtained is ohsorrod on volt meter So. t and 
th? VdImsw of current oil the HllIleinfHsre notar Wo. 1. V«lu» Of current la 
ji iontroi J. 4 by krtebn Bon, A end ft, Sic* (B hr. trig tho major centreilor rind Hr, 4 
the vvrwUr ooctroi to obtain finer and more aenumtu pot*togs, When you dw 
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" ltch T * thr,t lfl *y Joshing lover to Right, ytm l*t linn currant thrnu^ 
u; nr t-us, 

ilhi'H nulitf thn mot St surftine electrodes, bo nurd thnt they ar» first 
throughly saturated in vsn wot.-r, 6Us trades srlvocil^ be jjaroittH to ioak for 
<c"' tin* (new electroJ oe as lauoh r* an hour r.nd a half) baforo allying to tha 
bjfly. ffcp nuxt tiiw you Uk*. thane pad Olo-rtrodeo you will find that thiJy will 
absorb tho moisture much quicker* 

V& ?iSCHEfi TOPFL "J 11 imtV^PSAL IflW VOtTAjgjS SEi'BEATOR 
1-1 STRAIfflBT GALVAMIC 

1-1 rh-5 straight galvanic (or 11 root and conrrtuat ugrrent) 1 e proerinantly & 
vher.lazl ourrent. IFo Mftttur how irany of the "57" or more vnrieti^a or mcdificft- 
tirtLa of th* gtlvenifl or dir«e1 currant any certain tnokc of low volt upperatus 
Jmsy aonvcnltprtly evolve it is the straight jjulvLric thftt is invariably Indicated 
frr strictly ahoBicnl iff : et» 

Electrolysis; romovul of superfluous h^ir; uhsorption or improved 
r- - -ncy of sc r tissue; ionia-ntica of vrrirua c he miIs; chomlc r-physiological 
jedo-tim or stimulation (nccordin^ to respective polarity}, all thoso special 
effoota re only to bo primarily aohioved through the chemical action of a smooth 
nor. - pu 1 n at ory go 1 vn ni a or dir i et ourro nt . 

To he effnatlve, the galvanic current must b» smooth. The Galvanic 
current f 1 rninhed hy tr.is apparatus is slnroth by test i and! we have the infallible 
cseiUejrupbiu roeorea to prove it. And beaido this aohievomeffi in Miupthnwa , 
which a t hi. offaoti‘.‘diiosSj, «■■ hovn attr.inod an acouracy r-nd fineness of current 

rosy la tiers iftconyf mtly in advene a of all former Instruments* 

.irm you cmr. u flt i Galyan 1 tm for all or Its pinny und varied ushb ™ without 
1-rky, r-.inful and iimtogant eonentiadi which have boon responsible for diaanrdinr 
this -.nurgy in the pact. 
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1 -: RAPID ALTKTiltnrO £60 PER 860 QND 

1-f Th« Rapid Altrrnrtinit Rirreut, Z^D oyolsa p«r BflocnJj. on account of Its rtpl< 
polarity churfioB or roVisrnn l a OOg^obecs no polarity or Ohdfflloal cffoc^.a , Ft Lb 
■ Iriutly nnahimloul hi Jtp notion* Hawiftr, i-rtdf to thn vary root of Ifcp 
rn Ld -ty of altornntionB , it is indlcotod for a prollmi nary anodyne treatrwirt; of 

o'--.;? i;; ionsittvi- «h»Lua, nyaslti a, nuuralgiUj prn|»mtory t<- nor': phyeiolczioall 

Indies t-.jd out not S>Q quickly a 1.1 ovi stive ftp pi itrotiono » 


Wioh you sweep £60 oneillations par aeaond throng a mu*elc: you g-.'t oon- 


i ids ratio miqht-nioal rosjioneo —* but the choiaionl reap mis.'’ io pr&at tacitly 
oUailnfitod* Exactly the roquirampnta for (simple, effective mu sc I*. massage "hero 
thi. aluotrolytid o boric a 1 notIona nuat bo tflijninatad* 

2-1 GALVANIC StlfiE 

£-1 Tht Galv«.nlo Surge pomtitjiru all tht- polarity ofearaotorintios c-f th? straight 
l’ l*nnlo fcwt* on account of its intermittent — though claw — voltn^u ria«' -nd 
fall, ir not ffc oicarly Indian tod for intensive chemical ^.ffonfc* It U only 
Ua ful t though quit valuably no who re louse 1 polar affect to da*1 ruble c one end- 
tartly with a Jar-oh&niaal or contractile rooponafl* thia latter beia^ more 
■;dctafcui'ted or localised at th* negative sldi’a 


It is an oxc silent ourrnnt to favorably imprasa intestinal peristalsis i 
flabby Euccnlotun-j and for ooinhlned ehnjaioal and ceehanieel aff.'ot upon 


tlaa-ifl . 


A contrasting ibuboIo give b rioa to a fl urgimg nlrotric current which me 
b-f i7,f liBurod nn : Ltu curve traced i 'end a similar ourrent * the surging gulv&ni , 
east into thf Bn,acid, brings about the i.h kind of physinlogU*! a outlet fan *t 
tfl. nisei* , This l» the wnergy that provoe so useful when the ntuBults roouirt 
itlDjUtion to inlet to r-.’-coordinating; the nerva-autoi® aetieii in ^ ^ 

free. d-.f/r, rut ion* — puriphersl r'.prvo injuria** 
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s-r HAPJEJ AlifERWAIIJKB M SUMES 

r- . ih Rapid A Item? ting Current in $urgf?t pcaMaae a no polarity efforts but 
r Holts a deoidcdly strong contractile responaa. 

It ia uiofUl to induce auch effect through the respective apinal nerfeE* 
'ndiflet ’■! aii a purely meahnijier.l sequent treatment to the "application of 
zvlv-irdatfi* Hiding in the more Speedy end general dlapcr-riOE of electrolytic 


r^oticn* thornby obviating possibly resultant atesi e or *xc ft a lively prolonged 
hyti-irt-pJ-fl f 'Jf'd la olao quite. often indicated OS adjunct treatment uffccr nhert 


WPTv p nd infru-rud* 

E-l GAIVAH3C PTffELL SIEGE 1 f\ REST PERIOD 

7-1 The {Talvunlo Dwell Surge with l/4 rent period possesses -^rictly polar and 
chord os 1 of foot 3 with o decidedly no contorted pull or eostrurtire, the exertion 
tains auatainou for n 3/4 period and followed With « l/4 rnBt* This current will 
he Indicated Ijl pit CO of the golvcnlu aurr\ wh.ots.Vdr ft wore pronounced mochanlesl 
effort or pull is desirable nnd can be initially employed or substituted later 
when jrudh oecentuoted action py he do-jitod advisable. 

Swiotiiroa a sustained contraction is desirable and of apparently mjch 
benefit * 9 rinr the muscle to It a state of contraction, harp it then? a while, 
thcr. rel'.&S’ It- 


3-2 HAP ID ALT . IN DTiSLL SURGES l/4 REST PHR3GD 

S-2 The Rapid Alternating in Uvi 11 Surges with i/4 rest period possesses no 
rioir.rity or chamK’ni fiction, ’.Tkntaowver, rind is therefore strictly mechanical 
in action, and to bn employe! whorovor such affect 1 b more powerfully Indicated 


thtm with t.ho ?-2 to' 1 ifJc-ition* 

If you Vint suKtnlned contraction and conibiriod tonic [clcctrolytie) 
effect, h-lj 9-1 riv<>6 a Bong roll 1 ratted* 


4-1 SU/TT STBirrOIDAL 

4-1 The Slow Clnucaldnl lr. not indicated for strictly efoamicol effect b#onus« 
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of Its re-. wl-iPly r *w*r#ln< and nullifying *lteraating polarity, but — on account 
of itt - xtrrir-- ly «l*w pelnrlly rewersoll 1» d«Cld-<ily trophic In effort, which 
’4 th thi ‘i-'cojnp'uiylnf d ant not llo itlraL'lutlonj, ti the re fora ui»ful in the 
tr* .ta- at of r< \*ouA imaculatur* j it. guy also be utilised Per nsuro-muiaglir 
di agnosia -nd treatment# 

tr«eful for deep KwaaRige and apporiuitly valuable in smooth muscle 
brt rtt«4?nt » 

¥ 

4- 2 RATTP ALTKRKAriKG IN SURGES 

-t-2 Apparently th* samo as £-K* Useful for inciting none refloxca through 
direct nppliontion to the spine; also as 0 irtach&nlco 1 stimulant cr SOlflOular 
aingsag* after galvanism, short irave or infra-red treatments, 

R_1 GALVANIC SURGE E/S REST PERIOD 

5- 1 The Galvanic Surge rfith £/S Rent Ferled ia a trailer to E-l but with losaaned 
oheicic^.I of foot* On one omit of the prolonged and regular real period It la 
ladicoUd f or thw mchuttloal -t insula tier. of da lies to and sensitive st rue tuna 
concurrently with the trophic effect of thu oosiatant polarity. It is «!■* 
useful whore a slow rate of contraction my he physiological^ nquinas ;or 
intestinal stimulation, 

5-2 RAPID AtfERHATDIG SUEOE 2/3 KEST P^IUP 

fi-£ The Rapid Alternating Surge with S/Sl rost period, poaacselng no polarity, 
la useful when striatly raaehanienl reapanaa through the norm cantors is 
desired. Owing to th* prolonged, regularly recurrent rest period, this current 
modification may ho beneficially Applied for longoJT periods of t rests* nt thun 

Is mdciEni with th'j nert- usual aurge and raw currenta . 

It furnishes an excellent f^odive, gonerml nr local , message for the 
cohyo lea cent j far mr-ro pic a a eat, senvesisnti end aitijfwt pr i than na B 

If yjfu require the orfoct without electrolytic oomplio* tion ¥*** ® et 
njvaUy With ur.d 6-2 for long reat periods* 
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STUDY YtS 19 LITTLE STTfOFSlO 


if it 1 * rflfifl-tli EPiuUi or do,’* unrated striated muscle, the energy tfl e-jnafdtr la 

1-1 

2-1 from which you nelect nscei-ding to the 

4-1 additional twciSs — polarity or electrolytlo 

G-l 

effect, eto. 

It it 1 .- just wsBtigr tha t la required, but a real, deep phyalclr-gioGl mass igc 
that rof.loniahns the blood supply of the muscle group*, that imparts 
ten'-, hurt nourlihea by ad'ting out th« eJTet# mute rial a s-nd provoking; a fuoh 
of rich froth blood, it 1 * 

\*Z 

2- 2 from which you 3elect *ocording to the- minor 

3- 2 

4- 2 needs required# 

5- Z 

Erc-ry current meats a physio 1 ogiec 1 purpose in u physiological wuy -- 
bmputci va built tht upparotus to provide stimuli which r&sembU- the stimuli of 
physiologists, — und ueorc sty we sueevaded, 

11, (I, FISCHER A CO* 

23 23 "4:" Wtib&nalo Av> ,, 

Chicago, 111, 


F'-rs 1609 
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8 1 . rarer id fcp ■ se »Vr loe vcli cufrfhts c-r physical thfkuy 



The technic au^catcd In the following pogra 1 b Bmnpllad eft^r a oeroful 
n»ruB'nl of s toy t-rxt boL'kfl dud o utudy rade of the technic employed by the larg* 
jnusfc. r cf enrol rent nodied m< c using low volt current (onerater* In as effort la 
nij-,-. to Lb*. roud-r n ha a in of procedure- la apply the low veil ourn-ntg of physical 
the ropy In conditiona in which they era ladle Bled. Tin. tcohalc la notT’oTfarid to fee 
f el lor Ml ►■p the 1ft tor, no cauditlone In Individual Uutuutu will often niter 
r,i Ti, "Is of procedure* longth of time of treatment* and the Current Uot.il, 

r rtful study of the following euggOGtcd technic* toother with reforoaee to 
the 'iL’T* on phyoloal offoato nnd physios of the current augg-jJttcd to he need, will 
t-.i.r 1 th. r-hycidi.it to work cut intelligently hie own tuohnic for treat Lag the ease 
:i b band, fid fee apply it with butt possible resulte. 


iDIESiOiif 

- - ■ T’oet oyeri-tivo, intreaMDr.lilBl end pelvic adhesions mey often be prevented by 

•►cing the Surging S , Tif lfevo Current an soon sb f c flHihltf after weur-d is healed und 
oouto symptoms Euhsidu, thua eliminating the long eomtijiued u S o of abdoniaol 
supporters* 

Tochtiet Surging Sice Wav* Current (’2-2) 

Surface electrode 5x6 on. book opposite wound. 

Surface c-lv strode 4sc£ over wound. 

Sot surge indicator on IS. 

Current Buffieit-ntly strong to cruise, first, sSlc eontraotioiuF, 6—dually 
iRdrudoing Etrong+h with each uiiecoscive treatment depending an the condition o. tho 

wound end the oostif ort of the pe t l e nt . 

TIetk of fero Eitiiuint, 10 rAnutee* 

Fro^uoncy of troRtnwnh* 3 times weekly 

AJKLE 

(Sec Joints, TmumfitieJ 


Sr& COTTMit or Di.tt.nv *c “ 

J “ rMS ' °M^";=£*r3 »«• «■ °- h iu " or “ bovo "” a 

he lew the Joint, 

to “■“»*' •» —“ d 40 

,rci “°* US % CSSSi. » or IS riauta.. 

Froqu^'icy of treatment* 5 ticiLe ceoKly. 


THKL 


ss:- sss s a= sSsr- 

Current atrength* eonfortahl, toloration. 

Tliui of trofitjaf nt, i'- - c r _ L arton a a required ■ 

tfoatmunt, daily ^ J raUaioll longitudinal mm**** 
Whoa cmrtoyaoHB is proatnt hoosuso 
irglag Bind lirra Current will often g vn 
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Tnatmitfi Siirpinf Sin.* T^vo G^rront * (?-i?) 

Surf no nr 1* 'itrode 3x6 ovrf lowr.r «ervi«tii r,nd Upper do real rogion, 
S’irrnaf lootrifdfl 4xE alternately over nach lung, 

Crrr-nt strength* toleration of pationfc. 

S-.h i&rgo Indio ntor on 1G» 
flaa of tr^rtm'nt, lfi rainutqa. 

Pr-*'i|uotwy of treatment* daily or moro nftoa as required* 

Thin eeritrf.otti the, lon^itudiiiel euccLob and expnlt the air from the lunge. 


mCalALJvE^ItlS 
L ' A out*~ ~ 

" : ’.iChi1 Hour Hi» is best treated by the galvanic currant* In the a onto 
rt‘-_ * place the e^iiatrgde on the beck and on the anterior cboulder* with negativo 
tsal, , j oii tlvo front* Tn sub-neutr or chronic cases was the direct current with 
eoHitiv-. back* negative front, for ton Binutes, If poin ettt&nds down the ur= the 
s«w,flc r.ay to divided botwoen ehouldur and fort-arm, using following fceohnte* 

Teflhnici Man-surging Gnlvnnio Currant - (1-1) 

Roctongi-ila~ tl^ctrade wrapped cround wrist - negative Polo* 

Surface ^Inctrade 4x5 thoroughly saturated with hot water applied over 
Blarielc » ?cEitivL- Pole, 

Current strength, 5 to & U.A. Ko noru* 

Time cf treatment* 15 minute e* 

Frequency of trvatm-int , 3 tims'B weekly* daily if scvoro« * 

Chronic cases: JJjovc tochnlc folInwad by Surging Sine tfuvo Current - U-'Z) 

^cehnia i Surface o loctrn>de s plat’d ne above* 

Depending or, the ct-sa in hand, set surge indicator swnawhere between B and 


Zi. 


Current strength* sufficient to contract reuse lee without too muon pair. 

Frequency of treatment, 3 tit»a weekly* 

The cbqv* technic arcy nt first aggravate pain* which util subside after 

fflusclea heva werkod, , , 

In acuta LnnensiGry neuritis, the Sine Wave Current should not be used. 


beoktohmis 

515,3357 SITS STuUidti * 5 oi^i« .f s ? « r Chi r id. ««*■£•£* 

Current strength * tolerance* 

TiHiO of treatjpant* SO minutes. . 

Frrquoncy of treatment* twin a w -m t ly or ir. " e _” ^ J J^^te, Lessening 
It-suits thnb can be secured i in most oaaee relic* la 
of oitunt of sweat ■ Acidity is neutral in-d* 


follCTied by* 


SSS Kn.„ «r Hrtan* thru r«tm -U— »«-“ 

T«hhin, JUjihS .pprc^totU* the loctloh »f «1 mM 

Ermnhi 


Sh.ll .urfnc. .!«*««. >» over fourth «d fifth o.rrlo.1 vort.hr... 
Sot aurgo indla?tor on 1C* 

C^rr.jnt urtrongth* potient’D tolsfQtion* 

Tipui of treutm nt* 10 ndnutooi 
IrfquT.cy of troatmantj 3 tljusa twoltiy* 
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aHowrt »m 

Wy 


Toehn'c 


t- r- 1 ««V' *• } y Hi* 5ur r lr. r Sim' tfhwe Currtm*; . 


Surj; 1 up Sin- Tiavfl CWront - (?.*£) 

Surfrn:.- >r J ■ ctrgdt' Ifrf- cm taot. 

S-rf •iiw •!■ dtrecto 4xS Win dlnidle toward nwdltil 1 Jr< , 

S t jurgfl Indicator on K. 

currant str. ngth, toleration of patient. 

Tire of tro'-tm-ntj IP tslnutqj, 

Pr qHi.»ay of trofttnitit, 3 tim*.e Wooldy, dully in the beginning If (tfiaJfcU, 



at^ur-is 

rVioi.u-ct Galvanic Current - (1-1) 

Seiull pad sleetredo pi need over the burs* - Jfagatlva Polo* 
l/vrge pud s lea trade placed on oalf of log - Positive Pole. 

Currant etronctfr, loleruneo, 

TltiD of truntiwnt , 20 minute b, 

i'.‘lth slcetroduri in suit..' position switch to Rapid Alternating Surgo - (4-2), 
Time of treatment , £ minutes 

Freuut HCy of troutcent, 3 times weekly, 

, *’h(f above tro'-tni' nt la mod In both novfce and ehranLe stage*, An a rule this 
oondition. ir cleared up in nin< trontpKJiitg, 

Rf-fful+S tbst sun hi? obtained* In acute sti^e, th* pain C*!i be rellsvafi im- 
Hdiit^ly. The swelling cun bo reduoud, In the chronic stage the fibrous bursa 

can b(J softened and broken Upi The freouont inflammatory attacks can br relieved, 
and t'flfrMtftBtod* 


CERVIX, Stenosis of 

Tc-ihnic* Iroii-surg'inr Sulvonio Current - (1-1) 

Use uteririv dllatora varying' l’rcm E to 20 (^renol; si2u,( thn aaallont is <,0 
b ^ used first . Dilators must be insulated to within l£ inch of tips with rubber 
tub! nr. The dilator is Inaortsd to ina'.uotion - Hflgetivn Pol. , 

Surfoe* eloctrod® BicB to lower abdoiwn - Positive Polo, 


current otr- n^th, 3 to 5 li,A* 

Time of trcutaiottfc, 6 to 10 minutes, T „ rk 

Fro quo nov of tr<«tnont, every ton days, uaing a lightly Lm-gov delator o-a.h 
treatment. Paver force the dilation, ffagstivo polo will soften thr tissue and 
putlt dilator to tuber without pressure. Moat gratifying rasulfco oen be moob- 
pliah&i by this method of treatment. 


chilblains 

"^chriioT Salvanio Currant » (1-1) 

Psd eleo.trWi* over affected area - MOgfttlve .olo* 

Largo Indifferent eloctredo highor up m the leg - Positive Pol . 

Currant strength, toloranoo. 

Tin© of troitrtant* IB minutes * _ twiee 

rr^queney of trc.ntiwnta, dally if T»n*l*U, for ^a unek, s h n twl 

waekly for two woekD* 

General atiewlaUan “ llnv ^ d inflnfflmation end swUlnfi 

fi. suits that ‘!#n be obtai^dt • l ’ ln tinrllnr*and itching can bo relieved, 
daeresaad, negation a^d etaaia roUovod, and tingling bim “ 

gLSCTE!!-:. U ftncaiB 

(BaTTaki 


i “F--A."y ££, Chroti. 

iochnlfi* Tor^uar^iJi^ Oalvwnic Current 

- fZ-2) 


(1-1), followed by Surging Sinw Wute Currant 
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Cotton saturated with Bn tl+i 

=* dtl if ,’rttcn with natal o Strode dp^ni^iw"?^ tn f"* DT tKjth **«. ^cafctot 

*r mtto 1 Mitt touch tho q OT , Conn,jet fchStt^lS* lt "*£? t<? rfl6d11 ^ held in Place, 
Saltnnl« Currant * (l-lj ”' r to ^ ncgativt {tclo ef the Won-iarpin^ 

finrttLQif ol^etredfl on ^ ™ 

sMitftot with tongue, piii ftrB of °™* d * ith ***“» in 

current strength, l£ y. A . * Po * ltlvo 

liiiMi t^di^vSnSSi s^ST^m! G S lvnni<5 Cu ™ft, ** minute. 

This tofiJmlc Is r^eomr.^Jiu hiihlv^r olfl ^ od « ^ Potion, 

jitniicid for tfeatawnt or deafness. ' ’ " 0041 thc b6St wMoh has boon 

3YSMEKCSBB5 4 

* feenfifri TrT Wode n 

?dthnlc I Ban^Sirgliig Galvanic Currrnt - 

_ J r ' dj ,J ia l? C ' rrhr 11 ” *£? SM “*« ^ tha tnitmirt will dopand on tho accuracy 

*f dt T^lJ *5® “ u * ***** “y *o either evarinn or uteri™ alnlac^nt, *7 
wMen ? 1 ■ the ** tc ' n0£i * ** the cervix, especially in young end unntrricd 

" 3 T" an oeu « < r3E Ms tcohrtio for Cervix , stonesis of), 3y 

i '™' J T 1 ; ■fJ ,1 T inG ; hi ^ proecdurBj the use of the Galvanic Current will produce 
peranr.^iit di atien of the cervix. The results olitairnd by the ugg of this Gulvonic 
Current r.r’- lr> Bark-.d contrnvt to thog . ebtninc-d by the itorii eojnr.on Exthod of 
forcibly dilation under an-, sthetic®, the result of which is only tcmpnrftry* 

For other c f iu£es tne following technic is sug^ost-odt 
Tschsict Surfaao electrode 5*6 an ah demon - Positive Pole. 

Surface rjlcatrodo 4x5 or hr ole or with carbon rectal olg strode, covered with 
eett.ii, In place » Hr got lire Pole, 

Currant strength, 10 to 12 Jl* A* 

Tina of tr atinont, ID minutes. 

Frequency cf trattaint, apply treatments two days in succegBlon preceding 
Knitiuotioin, and thre-5 times woelrly following sc net runt ion* 

Sfarried VTor.in 

rechniTi ifen-siirginr Galvanic Current - (l-l) 

Vaginal orjrbcn electrode, covered with cotton. In place - Iterative Polo, 
Surface electrode Ex6 or ntdoaen - Positive Polo, 

Cufr-fit strength, 10 to 1 Z M. A, 

Frequency cf treatment* name tg for unmarried weeneu* 

If accompanied by stenosis c-f oervix* truat thu cervix using technic 
suggested under Cervix, Stenosis of* on page 3, 


ELcCW 


(So& Joints * Truumatlo) 


®!K2ffiTS2TJS, r nl CP,r''/nJo 

Mson acccr-ptiXiod by y in and hvsiarrhftg*. Tho usual method af treatment ban 
included dilation cf «... eorvix and tho. use of tho curott* to remove the granulations 
■ind vegrtetiensp A ovah morej satiafnotory Euthod of treetKant la presented in tha 
uss tf'r- irtt, flr, # tlir olooti-n lytic getlon of thr- current dvstroying tho granulations 
• vrc>.titl ris # Tht' “.ntiflcptlo nnd toniw ppo[KprtJ‘-n cf the- ts&gfltJVfl pc c ^ 

<3r 1 a 1 ly *: * nc Qtmp 1 1 ah h r 1 thy T* -'rocixiction » 

Tanfafilej ;9en«eurging Or-lwulo Cwnnt - (l-l) ,, . ^ . . . 

Analraiv^t coup*, r intr 1 uterine olo-otrode* pi need in p*s .. * . . 

•*««« SA4 supported fchtt It dees not cow- 1 b contact with, end w>ll insulated r 

t|>* vagifitl walls - Positive Pblu# , *ihd £! arn - 

irftM Ucetredo fe$, well rxiatened, placed on tho lower nbdeacn 

*^«6tiv. p^i,. 

Cufrifit strength, not to oxooed 10 H« a * 
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Ur, of tr. otiacint.iB ttl 
Frc^oiwy of KKteta„b* ones 

of the CnpYtit uteri 

~7 n “ r«, r Endwetritu, rolled 1;y 


Ma c-f th 1 * t hr ft 3 injE*ri&tt Idna 


•'-lew i 

t >ch?!iG i ISc ii™ surfii^ (hlvuilo Cup f ont -*■ (l-ii 

fsr r.ji# ar*th! fforvi^/pocitiv^PoInT' pl ** u * ln P d * ttltn tn «««*««t with the 

® urf ' 100 ^l*otrod* 5*5 *, Q bd«nan . Kor^tve Pal. 

;«rrvat rtrongth, 6 to lfi «, a. E P 1 ‘ 

Ti=,-. of treatment, 10 nihutoE. 
mqu«ll,ey of treatment, every fourth day. 

'•: , erJ °\Zri P l r t hU li elAatrrfe iE nt ^d, w carbon boll electrode, 

‘ r ‘ •;VtS i n 8S a ***tt m of »*» oulnliatt - Festive Pol, , 

tl r i r ■■'v 0 loot rode or® on abdomen - negative Polo. 

C-TLrr'-jvt strength, 10 to L£ jj. A» 
rimo of treatment , 15 raimifcao. 

Ft-iqucncy of fcroutmnt , Homo ag abovo 

II ’.toe ion* blurjd easily, a It, •ays use the copper note I electrode: to the 
olftIj * positive. Pole* 

Technic as mb© to* 


IYILIE5, GroiHiI--tGd 

Technict Hon-surging Galvanic Current - (l-l) 

A small tip ccppnr eleetrod-3 - Fcsitiwo Palo. 

Surface Gl&cbrgdo 4X5 on chust or back - negative Polt. 

£vsrt the aye lid f holding the positive electrode ae cni- would held a pencil, 
ijctly rub it over the granulated mambruno* Have assistant gradually turn on the 
current wit 11 I W. A, is reached. 

Tim- of trafttmoEit, until granules are a oat ad n greonich gray. 

Frequency of treatment, onCo oach 4 c-r 6 days. 


sis STRA Pi 
7ac!mle : 


Bon-surging Qclvania Current - {l-l) 

Hoist vAuse orid placed over tho eyes - negative Polo, 
Surfaoo electrode 4x& on tho hock - Positive polo. 
Currant strength, 2 to 3 If* A, 

7ir of tre fitment , 5 jriinutOE, 

Frequency of kraatr.' nt , cno<i each watsk* 


haifok 

Itnhnli 


LC t 


Straight Golveni0 Currant - (l-l) 

Pod electrode 3xS on dorsum or tap of the foot* 

Pad electrode 3x3 on plantar surface [sole,.* 

Currant atrangth, tolsrftttoe. 

Time of troatatant, 15 ninutos. . i. .i 

hlth eUotrwJn* in suns position, swltah to current (5-EJ 

Surge indicator sot en S5* 

_ STS) SSSX*h^S^.. - *» “ '* oh vl,lt - 

tkm -*W *- «-* “ "•«' thM 

i to twice 0 wool for thruo woolrn. t *, „t B i v followim thin treat- 

, O^jTh. i. th, (W tmt-J SilS'lc^SS % »• SS*ft«iy W 

Is * *•"<■' *• «llof of piir., noli ?f/ ‘LL,, ignodlBto rolltf of poin, owl 

^ Bdi trcHfttBWlrt rarely falln in p ^ ® _ fer tbiv intc-rforli® 

■ -hi prtiont. Tho rollof of P» lB l * ,wt 
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hfm * hvm softimnd Bnd btok 

Pl,th.rr^'. 


*• - 


Up. 


Tha tTflotBwnt ahouli hp follenBA by 




"■-sfcfli-c i 

{»6*2) 


Adolf no gat 

'Jib trcntnBB.fi of *doltijic., nt r 

. jiifllly *nufP!i dUeppomr«ROQ, ‘ kC ' Jtr * dlfTvn from that of cystic goitre Bn d 
7 • * ’Ifln-rortfn* Cnlvanis Current - /» n 

SWfnsn ril« e tr»d. 6*6 JJh! » 7 >* 

S^rf-.o* centred* &*3 W U wtlSto? ^ th * 5H&uldfH ‘ n “ P^itiva Foie. 

jdie<f t^fr 1 Sropfl or tiiifttwa of iortin w J± H Wlr " Wt * r * t[f "Moh ha* b *«0 

Current atroRgth, o ^ 7 1/1 ‘ Pol *‘ 

T'n=i of tri,!'tnent, 15 rdnut -' 
fr -nuMcy or Crc.afau.nt. s tta2 s 
gKflffiTrj DB 

"” "SivFH™ electrodes rnti.y be obtol**.,* 1. i.u 

Insertrd in th-j beginning fallow ^ t 'hr lurec./si rirv t J“ t 1' B ™ U * r * U *’ mv h * 
prafroKu** ^ n ‘ icr i° r tie trefttiLont of thf Oreo 

r- chalet Iflo-aurping OfllYajiic Currant - ( 1 - 1 ) 

S ir ^° *,°ir t r “ i ° 5x0 ™ *1.. «td™™ . i;„„tiv u fo i,. 

Carbon bull slcdtrorto L u position - Posltlvo PolS. 

Current Btrfdrth, £ U* a. 
limy of treatment, 5 Kiinutufl, 

Froquenoy of treatment, twice w^eklyi qt 

Non- 0 Lirginn; Galvanic Current - (1-1) 

Flues pat lout on table in SImg' position. 

Positive P°l° attached to aurftcu olootredo about 5x6 "j, pnbloat lying on 

p*d. 

Spec Lai Harvey electrode attached to nogativa polo, 

lieirorrhoi dg arc strainad out nr treated through a Brinkorhoff Speculum. 

* Is c trees (iv-ndls ) is thrust Into top of hemorrhoid until Insulating medium otmi in 
contact with surface.. If you ere using the nw Barvcy type needles with the Gpoclnl 
Inbllt* insulation, such needle ic inserted until the tape rad insulation it so If 
la passed through the wall of the hemrrrhoid until tho larger din neater onoountars 
tbs cuter surfce 0 , 

Currant atr- r.g^h, turn on Gradually to S H, A, After 0 aiucont slowly 
incranjo to 10 M. A, 

Time of tryi-rmunt., 5 to 10 minutes, 

Indicnticns of progress of troatmcnt tiro- white bubble 5 of hydrogen, end dork 
lines rndiuting; fror. ul&oe of puncture, Eorcorrhoid changing to dark purple indicates 
trwitvuit c on plot a * Eunh hemorrhoid ia treated eupuratsly* 

QgpTFjCgQsis, Superfluous Hair 

'i«baiej iroi".- surr Vtir fF .'v nnl<r~f ur r&ut - (1-1) ijl1 _ 

Surface alautroto 4*6 under poti«jit r e hand - ’ rD | ? d *‘* w B - n tive Poln 

Attach Hayes' bulhcuD panted rtaol Mtdlv In neeelo holder - Ksgntiv, Foie. 

Current strength, i to 1 S,A. ei» ^oh follicle. 

Tir. of trtrtwnt, tthout z t<l J *!”"/£„ wun* insert tha neodlo to 
The current i ndjustoH before ** ; j an L s „ r f na e eloctroda lying on * 

J** 6 ■sf fcl21olu and than hate patient pu JJ uttlo ion sat ion ta tho 

;> •■■, .UM^ oirovl*. 1 b tfci. —r. «STl«r. 

. Kali oplli.Sion forc.-pi »r. e): ” ’ . f ;,n.u. U Iwir ton not 

!*!'•>* - t« of f«*h .ill -W' 6h “ ‘“‘’t^teont at aa... If It *»»« *«* 

tt a touch fren tho foreopn , repeat ,.J , | p 3n irritating moot i on « 

J2 e * I: **t p uull out forcibisi othui-wlflo ■ _ tilvo p D i c ooimectod tc o carbon 

T: : — ! W hair., it i. ...» « «S«- ««■*«•• '*” r “* 

^^trwja cortrud with cotter acp^ud In W ■ 
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10 ihl5 <MrtM **«*y t r <i*t2!£t/* '“**■ <*■ 

t 5 f WC.BH t* th* pud i±ndsr 

.^i *iii._5rAgra aot ptosis 

ttll fauna gP e*i enlp tU t . 

. off5n tho OMItf* E*y ho trfln.^\ !B Tnhen, th* k™. 

^ ffflj thtr» i n no Ovid***, thftt ^r ! 3T ,B pf tho ■tfl!i-iati‘ lfi1r iJ ,r Jh 0l>l r i * 10,10 1b 

»' ,e ' llv k r : (!*■= nt ahotild Ira c oti fin j h "' ^E’rtivc tract h-ilL 4 ^° atcHBa h is 

Surfhco olortrodp £*& on „ *> 

svurl'nee oloctrodg 4x5 over jtcwwh n0rVa Buppl S* 

Current stwn^th to uocfortB^i« 

TSfifi &f tnatnQ&t, 10 minut-cn, ■ “brvo t lot** 

Frequency of twice 

m rr3: 

^tgiici Galvanic Current - (i.jj 

Surged Mtetrode 4 kb or. back of o«oV - Pas u ( „ „ , 

(Jai-zn pad well snliUrtitod, placed «y or 0 i e ,. H ". 1( J rie ; 

Currant Etfciifth, 2 to 2 is, ji t " ' L ' 1 " 0 ^ Uisgativc Pole* 

Ttxo of tra&teiont* 10 minutes! 

^ tmtwmt V*» P^Kded with radl!S lft 

to sd™tEge* * 

ms, "ramsatze 

- The fo Henris- troatflWttt 1,-: OKceodingly valuable la treating stiff joints as 
iSfc*, anil , fcrte-3 or shoulder following Fracture or inactivity dua to the'afHplloh- 
tin of splint or cling*, spr&iru; or bruises* 

ab» 

YeckSi-c * If Slifflr is bent., Surpinf SI no Wave Current - {2~2) 

[1} fhirfaof ul^Gtrodc 4 k 5 to heck ovor upper dorsal region* 

SUrfaco el-strode 5 k 3 over tack of elbow or. insertion of the trlcopu , 

£p_-t surgo indicator on 36* 

Currant str'vr.pth j, enough to forcibly contract aStonfiCr® and rhythmically 
J-rtisttin am* 

Treat dally &D 3Q on yftqr npltnt ifl off r-5 poairtble* bcgiiwleg cuutleuo 

i? >e es ant to robrcHik the recant injury* , , . . 

Time of tr-ioctmont, fi rcinutos, gradually inorensing to 16 nimbus n* trmt- 

“”2 =rcjr'.5z* 

Prequona;'- at tr entfnfmt r 5 tlBSee xticlriy* .. . . 

'thaler if alborf ta straight* surface electrode 4x5 on the heck* 

Bor face elue trade ZxZ on insertion of feb* hicepa* 

Set surgt, indicator on 36* 

Shrtnith of current* some &n abevn* 

Iltoft "of trsarbsemt, sapa *b above. 


jif- 



^rri. r 31n Wuv' Current - tj-*) 

Z r At fiop- Qlaqtror 1 ^ 4x5 t 1 ' * 

Eurf"^! ol^etrgrf^ "^3 c - “K* 

^ * Ti.rg-: in^lnMtoa* ™ ' rf + 

_ , Jfe-E J-lT 


B'.t surge indicator r^n 40* ■ ■w+imd the foot* . Vi-t-odo 

Carrent itrnn^th* suffibl^ jS!^ Oft itlon eri flhonE ° ulcffltrod 
Tint of trar,t& fit * f minul, " tlcM p 

=f lujr, to the insertion of ^iesllc ' 

-'j-rrent vtrxngth. **» f J dr a ib«r* 

Tiai. &f irootwont, #0* na for o-ihow 

Pr'i qtioasy ef troatMfHt * floa** 
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Surrlnfi 3 Inc Wm Current , 

aijffiu'j ^lootrodn ni1 '* 

et*rgf Indiantar on 5 s 11 of tarn-. 

Currant strength. *uffj B i' . 

fij*. rftmtBwt, s ndftulS “'“«** %hn Joi ntl 

jn.:-)f *** ^ oa * J rfl f **" in f&r S mwii \r Pl>»itr W vnr „nd ,* 

, k ,.- fch* tom, anteriorly. Tr0llt „ t ™* h '^ «H i»4a to on* *w ^ r , n ., 

Current strength, anBM fcl R 51" r 5 

******* *f tr 9 „t^t p 3 iJSWj,. 

Surging Sine Vfavp Currant * fs_ 2 > 

Suri^ofl e loot redo 3s 9 hetman thn . u 

Surfroa ©liietrodl" 4i5 to iin^, ,' _° h,a ’ L|fc ™ thn back. 

SLt surge Indicator on S3. * 

sets cssitrs'as.s—**■*. 

Frequency of tromtmont, 3 tic*% wcotly. 

irtiSA GC,. Aset-; w Chronic 
IsutT 

f^lnLci Hen-surging Gnivanic Currant - (1-1) 

Snrfaoo dlootrldfl 1 x 8 on back over lumber r^lon - Posit*™ m*. 
gurfaeu aluetrodo 5x6 on abdomen - Native Foie. 

Current strength, 10 to 18 H. g, 

Tim:? of ’fcromtmn&t, 1,0 ninuton* 

Frequency of treatment, Z or 3 times weekly, ua required., 

chronic 

'rchnic; Surfuoo o loot rod o GgcG an ebdepon - Fesltiv. Polo, 

Surface 0 loot redo 4x3 on back - iJogative Pole, 

Currant ntrejirth, 10 t© 13 K* 1. 

Time of trHUtm^nt, 10 minutes* 

Frequency nf trentKent, £ to 3 tijm:a weekly* 

Mlrnr by fatl-flurglng Sin* Tl*w Current (1-3) to comfortable toleration, 

E5CSREAGU 

rMbnlo l !!on-surging Qilvnnia Current - (1*1) 

Surfnoo eXuutrode 5*S over xbdomon - 5 «eotl« Polo, 

Intrauterino copper ol»trode Inserted in wterui * PooitUa Polo. 

Current strong^j Ho S Mi At 

Time of trustraM, 16 minurteu. , _ imiU « aD h treatment, giving 

6 b e 10 U, A* first treatment,, tmul iuorcftao 1 - 

©nasi a mjL-k, .i„ n p-i!,. 

flurfhc'. oloolroJo 5x6 on nWo*i» ■ jj*£? ii D -rfcdd into Vafina - Positive 
Carbon Ml ulectnxSe severed with cotton !■*«« 

Current utrongthj 10 to 15 M */' 

Tim, of tr ut^nt, 2C to ZO ■*“*"' 

Proqiraojf n f treatment, twl ^* „ Positive P*l^- 
flurfeoe al^Otrodo 6x8 ©n i, £ .itlvi fol 1 -* 

6 urf ft0 „ «l«etrodo 4 x 6 «JJ 1 ™; ‘ 

Current irtroijgth, 16 t* 

7 ■ r " of tmotmont, 30 " u . - . * v-eejclJ* 

Fremuonoy of tymtintli ,J ‘ 
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tv<] Pel v , 


-iriiiiitrerag 



— Oftlvar !<’ CurTfiirt - (l_i) 

gTflll jj#m 5 "laalfaijij qd LrI 1 r) j* ». 

Srnll alfi" u loot rod n ei! t ‘ 

Tima of tT. ntmr.nl:* Ifi a i nl _^„ B O0t ' 

WS-th olootrodun tn dc=, 

Tip of treatment, g ■iTw froi tu ™ to (l-j) 

Thru plooo mil oleotrcdea l* +h * , . 

.M& ■U*!' — cmoet l-.ofrodon *0 ftirrent Il 6 rt ^ rf 

St »ur C * indicator cn 5 c, nt 

TJm of tr^ntiv>nt f 5 nibr mtoc 
Currunt ntrongth, «aeu r h to proiwm , 

tr ontiOP of t!r■■. our rout* ' -lntlnot rifling cf the nrch at mh 

^ .ETCA?* f rJT r ta - 

H^cd imd brolc»n u P . Muaoul*tur ! §£3Stt£?^ 0i paia * WhMiflM «n bo 

Han-dMr^iar Golvarle Current - (1*1), 

(l) Surf'.og el«ctrdd'! on bool: or abdomen - Pole, 

Surfooo electro** teb over affected nri>u . Positi™ Pole* 

Current ntrot^th* prndudlly inorsair. d t®. b M, a* 

Time of t r-_ ■stair nt* SO oiautos. 

Frequency of treatment, throo tiros weekly . 

Tsoliale * Surface eloetreia Set on tint or abdomen - itegrtlvd Pole, 
ft) Pnd coverod with (reuse conked in 2% ouinine bicUorlde - Positive. Pole. 
Current strength , gradually Iilc reaped from 6 to 8 M. A. 

Time of trtftthfflti IS minute a*. 

Frequency f t rinti^nt, rope at for one or two days m »eeessary» 

SJXSITI.S, Acuti. Infl-F-imtery 

T.>rhiiiot rion-curginj? SaTypiIid Current [1-1) 

pl^ca ono fliirfbioc vleotrodft 4x5 uhove end onu below painful aroe. 

Our rent atr'.n^th, 10 to 15 14. A* 

Time of truutnwjjfc* SO minuter* 

Frequency of treatment, throe tinea weekly. 

Chronic Ax 

itoiaic: tfon-Eurginf Pulsating Direct Current - (1*2) 

Surfoue el- otrode £7(8 on back - Positive Foie, ai 

Surftoc ©loutrodc 4x6 aovared with peuw with ««» 

iillcylsto - Thentiv- Polo* , Trt , ie - « A 

C Ur runt rt ro n r th , in w . - ^^ t " \ c ' 0 ?*i*cd fi K . A * 
Current otrtnrfch* about thi. h. *d or le -* 

tln^e of trutwJiti ZC iniauteii 
tnvm y of 3 «*• weakly* 

^•iTig QP Ait:.: . ,, 1> 

^fSScT Hoc-surginr. HaWanic Currorl - I- ' . 0B ap lnc - Positive Pole. 
Surface rlrctrohf. BxS J* ^ Wfl « t ivo Pol*'* 

SurfeiMj tiloctroiio 4x6 *t wrle h 

Current atr'insth, 6 **► , 

Tina of tr<wttnonfer l0 . ni 5 n il/if notee wry* 

Frequency of broatwilrti dnll J 

IffTifi I t’on prior tc feri.otnpnt* 

kill tk, our with w»r* 




(C) Jeff Behary 2019 


10 


















- 10 - 

kiH-rt hard rubber or gl 4 , a . . 

* P*"® 1,1:1 through an a poslti T * «) o4 *r^ * itfl * ** Da * irft 041 “WOW strip 

Sthtc tb* insulation ac at to avoid ?* ^r^rul to fcanp the wire juat 

RSOr Cf a <“* 4ot *lth aural tlaaiM - PoeitWa 
S^rf-xe* electrode 4*6 on ahoulder nr 

■*i t atrldf possible vertigo by 1 at oral ™ run^. 111 ^ ' " a ff*fl**d - negative Polo* 

^ rhr FiaeW Soif-Sot & iWi ng Ear aCSSE S tT 91 * the *“■ 

Ul th< oar canal by hand. Tbit? Sail*--,+*<' b ^ i ' 4t - S tho MQ « flit y of holding- tin 

ir „_, /‘x' 'tf.lmnfc Ea r Spoon Iue. in toutitad eD a 

■r.n a Qi-oetpode zn^tin+n/* in i-v^ a_^ .u. dcLn^ 


Sr-WiS: S " r "~HrrS ,, P L ' 

Tl*s of treatment, 10 minutes, ' ' « e M, A. 

Prescription far iicn^iEDtrnlc Sulirtfcn 

2in* Sulphate, ^r, T ii« 

Glycerine, ola. *evi 

y* tor * ad* mu 

Slg,dilute with Qcun 1 quantity of 
imsrr: mtar before using '(Frtol) 

!WlV5X 

xii all forsid of Paralysis, the treatment to b* ncloaxod dopettda up cm tho 
ijgr--* of nerve injury present* The euirent rairt pass through. the affeuted musel'i or 
■hbcIm ianrthwisn, fe-v*r tranovari uly, A general rule to follow in attaching 
elsatrodoa Is to pl&eo one evar the spinal ntnt supply, oontnoiliag th? msolus 
■ffuctsd* er„d the other bgyond or to tho oxtrtrtsdty of tho disability, 

For oxe^pioi In treating puralydic of the am, whatever may ha tho cause, 
flax? an "lgctrcdo on tho buck over tho 6th to 8th dorcnl vertebrae, with the othrr 
is the pain of tho hand or tut the wrist, uninf tho positive! polo on the spinal nc-rvo 
exit in the acute a-r painful tosM ■ In chronic assart, apply tho nopitiM pale to 

th-. spine . 

In treating para lysis of the lac* the sbhc- geqatral preceduru Is dorr led cut* 
li Is unde limblo tt cause- sticulctirn of purelyiod eubcIo far a purled of evtr ton 
■tn-i-so tc pr&v-.nt pc coil Id fatigue* 

*■• TtjTICj Enlarg'-ncnt 

Surfhoo tiloctrc-de £*8 on abdeanun* . 

Prostfitle Eleotrode Inserted through the rcotusi ago Inst the prostata. 

Apply diathermy tft hont tho p*rt to eonfcrtoblc toleration, 
pallet. Mth Surging Sine Wove Currants(2-S) - Bonn ulootrcdcs in place, 

ti^SiSSSt^Su t . ««».u — *» tbt ™“- 

Tine of treat mo at, 10 ho IS Blunted, 

Yntwnoy or troet^nt, 5 tinea weekly* 

.. &%** * “ ««*"> - t - t 

I ftt ' “1SS ZXSl , «~ or «n olontrodBj O tHL.X ^ * S— -U 
Uotoalc nultotlon of tine sulpHatn * Pole. 

Surface electredo 5*8 oh th* h^*. ’ * 

Insrouio qurront gradually 1° vr 
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Tir- P t ferr-Btawnt, minute 

«r trcuto-ftt, fti ln 5 ltotftd 

■ H-r- I A ■ ITP, lilt- .i e . I .. **' 


If th^r* U » dwi VISES' i- ^ 

i! t-.{ icm v nan l/J.-ol'o itnlutirm w<t-h *Jr ® r iani “ tr * B,s %tvlah iw« ft&t rflijwtid to 
U bfli»G «■«* the h,,P„tl»o »ll li u'T tuflhnl « SXCEPt Whom Lp E o1‘i 


«*•-•“ *•" p ”’ u ‘' < ’ p° in " «■» *»» whir 

yWCii— 

urging Gnlwnnifl Current - fl-l^ 

Surfaca cJtetrod- EJ X S l* m*™ 

P *J ^ Dt b jj ht * r ***** - Noi ? itlirB%5lt tl ’ re P ° ln ’ 

Current Strength, 10 to IB It. A, 

Time of treatment, EQ miunto** * 
rroqUflrjOy of tri'fltnentj dully. 

This treatment my ho proofed with nhort wo™ to 6 ocd cd-rantn^. 










itafiag l/iaSL c-f fWGffl* torn:- 

ffSKd-CJ purgin'; 51 jw We to Current - (2-3) 

'\-t 1 rectal M-pc-lnr etaetredo In rectum, to which Uth wire* ^ at- 
ri-ahed. Sut surgr- indicator on 24, 

Curr nt strength, nufr'olcnt to contract rrusel n of the reotup. 

Tina of trofltcvont, S to lo psinutcfl* 

Frequency of trontpu.tit, dolly for 3 dnya thon 5 timon weakly, 
ay SUL ^OBBHAOE 

fecJ-.nic: Mou-aurginr ChI ronic Curront - [1-1) 

Surfnaa eloctrodG 4x5 on book: of nook - Htfitln Polo. 

Gauze pad nfliatnfiod in mm voter uver oyuc - Positive P(?l . 

Current atr^n^th, 2 Ed. A. 

Tima of treatment, B minutes* 

Frequency of traitBant, 3 times weekly. 


33IKI7IS, fluyertrophia 

SeEn: ‘ i SToia— cursing Giilv&nio- Current - (l-l) 

Double n piece of copper wire on itnoIf about throe Inches back from 
tfc- ttraAno 1, Wrap wirf. with cotton aoturotod with b glut ion of ndrour lirn chloride, 
Tneort thi* as fir bock in. fcho naao ns possible - Positive Polo, 

Surface eldest rode 5x6 on hcck at eorvied region - HaguUva Polo. 


Current stripii^oh, Z to E ’■■. A* 

Tist: of traataent, S jr.lnutoo, 

r auonov of treat naut. 3 time a weekly* . , 

** .rArsa s?S ^j^l&siXXX a? 

llntely t ^ r^pl-J ifTiiiro’rfpr.'ivt qqh ba Mxpcttt’.* 




wem 


Cl 



___ fj n% 

Wn-nuf^inp Onlmnle *+ 

For *»11 ula-. ro! Miutisdt of b^Togoo ? nr^ido and cover 

rhCToughly clflajifi' the « , f t £ no ftilphntr., 

bto irau mJth (i pad soaked In fton-isotonia -olutijn « tho pel., 

t This lo oervored with slno pi^ te W11 ' rn 

“* p^tt must he hold firmly lu ttfl _. tlTO p & j e . 

Surface sluotrodo SxS on the beak - Wcgotlvo 

Curr'.nt atrongth,, Z to 4 W. a* 

Tit. of trootdiunt, © t> 3 f ” 1 "’ Thli aan b, kocth^ by a droi*iug nf 
^ A rmoticusry Infiflpwhtion f lL ^ ;f; >n b , ftt pootod in throe waki if ulcer 

B^lutiou of iDO^Meiup autphntu. IrcstBMt 
* iet Ultireiy hcnlod. 
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urging anivaniq Current - (l-i) 

Seti,r.,tK thick r»u»»d In 1* eolation of sodium salicylate, ocdi™ 

l ^Mc (ST iWJluta chloride, cr 1# potaiBilUn led Ho , 

rl iee mUEf ovor ait turn tad aurfneo dluotrcdc 4*5. Apply tfcij aloetrade 
Ler tear tlMun - ffcgntiiro Polo* 

Surfnoi . laotrorto 5x8 placed on any convenient distent point, orsfercblv 
cproslti the ?aar - Position Pelt, 

Currant strength, 10 to 15 M, A. 

Ttsno of tjvDtrcnt, 50 odnutoo, 

frequoaty of tr«- tnr nt, dolly or throe times weekly. 


JLC5ES 


(Sue Rodent) 
{Set Vnrlonac) 





TTEKlBS, Fibroid 

— Itia jlLatrlnol trcmtmmt of dlstcw of women has one clontntt in it, which 

prev-nt.t it frem V r b^llip looti-d tiron, with far or by the surgeon, 7)hll, juct _e 
'.tiph 81 piartin skill in requir d, '.a Sr. surgery, ul-.otrleai tr« a*:v r:t n f.*srtui.i t ly, 
rdfjiril w .'Honuj3US hnrunt of tir. ( cranpnrstiv ly specking, 

Th* di&nr-s :g and function'll disturb-snocs which tire cir-nnblc to successful 
trcr.tE.jJit by rlfcetr Loifey rrc 

JtaonOrrhOi , Dys morrhefi, 1.. ;«errbngia, Collullpia, tloh-Pwrulont 
Sdlphlneltls, SsidcrattritlB, Z" tritlc, Bubiavolutim* SupejfliiYoiutlra, 
Uterine fibroids, Dt-floicnt flcv.lopr.cnt, Stenosis of the Cervix 
and Uterine t£l opineoaout* 

In giving toohniofi for th* uei of alec trinity on tny part of th<> bciy, it 
hi# to bo a Bfl Unfed thnt the diagnosis la sufficiently ole -r, :.»d that tho ops rater 
In equally oiutious that Sv rsty not invade pathnlogical araas whor. the current 
would bo uetIqei or do positive bam, BsHi 1 re Bhculd tho fltov-: #tfittimcnt b*; ^ r - 
.Ttrletly mie-r-.d no Dbcut th- dullwtt structur of tho Uterine AppiBdn { va. 

Hi: falicpwin-: oUigr vtivc technic outlines procedure c Tihioh apply to tfca sej, rity 
□f C'jflorri th dc-jap required is of great importance. 

Fibroids of the sufc-nurnl or cub-p-ritorsanl variety, thceo larg enough to 
DCUSr*. obstruction of nnj' aOMcqu- noy, or a rnplcly growing one, in n. ptii'-Rt uadur 
thirty- ight, hr> strictly Burg^oni, 

With in average case of Interstitial Fibroid, whether h taorrhapie cr other- 
■isrij th-u jirop®r tc□ bu_lG b^lrw pur j tiuJ, fchfl patient c^li naiiiLi ttycptoKfittos-lly 
wall, With B tur,or diminlshud'itorr. or Icec, according to tlK fcithfulnoHn with 
liiLoh she continue a her tfoettaont, until prdttounosd mn»<jo##ary, 

Th growth trill dlnappObr no tsoro than will thrj Uterus, an it is a part of 
it, but b diminution in utxo to ths -:xti nt of rcliuvlng prcaourc, and putting a 
pvtiont vsfc flDAdtPntily oesiflluina of dlpcamfort, into a candltioa of jcmpomtlw 
Clio, will result, Wfc.it Bio re could a reasonable person expect whan the pcs #i tie 
dangeri of aurgory ura confrontodt 

Twimlei Non-curgtnr flclToniO Currunt - (Hj . tt 

Cervor oarbon bell strode with abaerbunt cotton 
Wt 1 COprtlO # 0 luti tm , or botter anti soptic gau t* mint ™*d to c ^ p ?]f oi lv " Mturfl 
fw good ocRduotim, Uo net use vmliflo or other dcutu ao 
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|r ^uH rfurL **«**= of 6^? durrnat. 




pin of the c loot rode flraly agefiiafc th h 

Pino, n 191 K»>fr«c el.ntr^ii 5*6 l m f t&ac f ' fe - tts-r* 

** Mr v ' ,r * tjV3h cr U* tfirfaoa “KttilJ IJi™ , " ' Cr ' ** 



Ctnucot pfnltlv ? pole t c asrbi n bull ola^ti^,- 
CCRKi^t n^ctivo p«lo to eurfueo olootrnij * 

... tar 

s : * j fp *> ri ; d Trs'S^r'oS^rsBh^j® .*!££££?£' 

,r«lj*al&K thereby 1 csnmn, IndrcHiBC to full dueos, 

Tiso gf treatment, rvortigo it tdnutej. 

PPvquBnoy of trantonnt, no Indicated. 


tit 


If th J fU-r. id ia Bltiwtftd anteriorly ftr latarnlly, tho pc-lnt of cantsot 
i;-,mld be idJ'-'ift■•■ d occrdlufrly, eo that the current nay pGnutrfitp upon it fro? th-- 

■b^slsbl cl*:otr.dt i -- It li not ti hiflUftho^ls cap#, the* lAt^wl oS.otfod'' t»y 

-,.-:lift --' • *' •'••* ’ * ■■■“-'■■!■■ ■■ ' ■ - Tr V. v Current (1-2) •.*-• '.i.r '■:.■!. tin h .t k r 

55 S lo=E.l tCQic oedrtive rnthcr thtn any opecied. action on the ttesor iticlf. 

•hs. abdatiipi'-l electredo, during the use of the Sin* Y&vo Currant* mu Id of courco 
►-T- t: h-= KTOBfr. d, IP r longer period thru tworty ninut:s ifl emitted for a 
rrlTinib ourr-nt to pJUJC through tho fcUr.or, it Is quite post!bio th-it th prtlent 
^ c explain of a d'-cp seated pair., which would be du-- to thr- cortmotil. inter-polio 1 
* ?ti ifl ■ 


A Tford cf cftution here ir nooBasaryt if the patient ocnplainfl of a deep pain 
ftfiinf of aorotwaa rfter the currant ifl turned on, nacc-rtnln at mho If there 
ll t puj tube, or cdhesicillB 1 bruit tho ceour; or o lem "hero, from which hem aifht cent, 
■4 tr#atEoirfc is neraiotoii in* Possible diflaamfort night ho caused by the vaginal 
fl J strode prosoinr a tittle too firnlyi Please it slightly to rcK«ro the difficulty. 






ZeI'l .h'*! i 1 q 

farltd TiEraan 

s Nor*-starring Ga Ivcmi c CurJr^nt - f 1 ~-) 
Surf^co ? 1-:Ctre J'■ 5^C plac!;d cS flbiciMB. 
Czrbcn ball ulo^tr odo caverod with oottan 
— rh ;g th< v j f.Lti - Ktsc^tlvo Pola# 

Currant atrun^Ji, S to 12 A* 

?ine of tr^ic-toont^ 10 tc snin^tuai 
Prtiquiaaoy gf fcr<?P.t:n-nt p twiso- wrklj."- 


Pacitiyu p^le# 

Butufhtud With imt-rr piMad 




j pTCd£:^ 

Surfeco elect rod-- fe 8 cVtr sciTlfln* 

Surftou uLetrdde Isfi amrlaw* 0 * 

Current otr 6 to 16 3 '' A * 

tto# ef trr ; «.tnent ( 30 mlmitoa. 

Frequency of iwaotm nt # J hUn^ s ^ io,y 

B«h t te 0 hr.ica *Wd ba foil^ d ^ ^urs^M 

,k nT6h e* 

s '* a ' J ’‘R' indicator , ncrt flontroatism, 

Current str'.nfXK, fco Bonc 

Tin of tro&tracnt, W • 

Fl“cquealoy ri ahotc 


Current - (4-2) jurfneo 
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Ifttrafeictlcc 



JL rt lflfilr effective afld d-w*r.i^I= aadility 3==rg tf* 
■n 7 MplcTW* f=r &±^Lre ^ that grc^p -_f 

electrical currents amventicnall? taratd 'lew ^It- 
a-e* energies i^sr.icfc as "ey sc* seize*, lZ eTg- f 
? n>nw< with potentials exceeding ?0 to 10Q volts. 

It has beer. said that If Lev Voltage tberEf were 
Bi£pkr to apply there tmld be lore loir '■' 1 11 ge 
apparatus in use presently, became its field of mre 
f'juntas zs 3C extensive and results are 3o r^Lia'iL-. 




■ 


In virtually every institution concerned wit*; the 
prdt of rsftafaili titles, “he Lc» 7clte_-^ 

Occury a prominent place In the trer?c tic : 


-as been established irrefutably _.i “__-.;l^ z:jzz ■: 
cases that cany conditions respc_Ti favorably to Lew 

' J ;‘- iZZ^ZZ~ZL.\z klZr? .\~Z " b_■- ... „t7 

other therapies. 


Respite this proved effect!venese t.ieee e»rgie« 
cav* r.oa T . taine i :ne genersl popularity er, ■ a-,--d 
y *- ce of other agencies widely used ;t the 
rrofessicna, a rcuastawe to be declared acs: 
attributable, probably, to three causes* 


- 1 * iXls '^ <» ^ **jei>t is net 

, * “ vir « t&e “ ^elected in tfa ? proxies of 

^■'^ s w * °'-^ r ^Tites 7^1— eapicdttd z;r* r*csr*t- 


the verbosity of early workers in tit field 
~ c olnlug terwinclcgy tc identify sene of ■ t ^ ,- 
possible variations of the Io» Voltage currents has 
l^d to confusion* 

And, third, acre attention tc technic is demanded 
-:r Lew Voltage sodalities than tha: usually accorded 
to the aany other devices, a fact often inducing 
Physicians to ferege the proved: successes rf the low 
ol'age energies - to the detriment si the patient, 

^ preparation of this treatise is undertakan with 
the scle objective of clarifying g;ct of the seaio? 
cccpiicatiarLS and thus, perhaps, influencing the 
Professions to return to the use of a therapy for 

which there is no substitute. 
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I lH* v l! 4-' 


WnH»| i > mwrgtn 



lUin.> di thu nhlet >i*ura*i> nf ti^iliknuum \n u™ Gdi. attarHtWn nf iin* 

Mil ii'niil U kill dm III, VoLt.inn viU'L'ilUiB ' i- ll.e mulUvUellry (If 

tas^i ilklli, imiitrol riivlk!(m, olwrHdlnmLun Urn nmlihl 

rmhi . fed*, utiuih tii# w.iou« mui)’!) u.i .lit ai# tier tv ml* Ami, nmwms- 

I *111* to *I"HM till* nil"'l Lull, "iirutfll CU'MblTHil loti or Mina* alumU tie 

pjiijilpye^ 1(1 II'* *t et>ju,i ■neo.fflifl. HI lUjuuM* ( 

flie i.ilut t(u.i II nn-itW lajilUlnl M li* till, a k^ldei trill..... - 
"Till Ilk I'l'i'iii itin I'et lAiit tu 1 Tie l‘iHlm I turn fViw kite .ifivi- 

i iHii ta in ni^liriatLani hiving, iiutiluiHHi the iii>jae< 

live flf*the ID'dimr -,■ L,,. 11 ,m .n Uia IMTH fi'l'iii VepUAM 

... «jip*r*nt l*o*kii» w.idU vAi iei iim at' Um Voii-mw Miwfitf 

nitiifmt: Lta«U lit Urn rom i‘f #it u-i.uie|ilo ttLef.nmai id 

ftlttdi Mm net'll!tunly uillJW .n variety H >me¥|Ly U't ui .rtf itletiia tin ^ 

nr^nl Ititu Dnt«narlH ft 11 mi - - nu nl la nffwl uut lnvtnn aautiltaliHl 
ihu* afi'eaU, ll» Mii'.'lum of 4 . >l. L -mvfw h jwt 4 tteuUr 

I* mill-lmUi.iit Uo, 


jit dto dto t-J l >u i » 

(timji the tiwuut nr titi hu Ik eultjnoIt'll tfl 4iiy ui tfc* W VuU*g« 

vai'Utuiiii) on* of three ^kloWgia fpUmai 


t* QImhIphI 
i‘, i\uit reditu 
L. I -Lhiilll -illeOtlit Chmuteul 
.m.l l; inLifui.it tie i 

Them* rfumi.. it’.- iJm r*nnU of t«u Im.Ui tf|w» af .1 eMrioml diirmid* 
lUi'i'i't MllI A M .:i".i t Inn, *» j'l'oti tOUSrtj iUwl, live tm lit ltd la Ut rai'L'lflfftiil 
In Mm \ Uni lliil'.i in i ofviTlttlt I 1 I-hi* 0 iWliftt* :4ii"mi WVtta vu'l-tUOII - 
■ I* W«*U 1 fur |Ureal , KejtLil .-, Mined UU1 fw ^' tal'lmt M’*, «tp, An t :i« * 

Lit pilti lly ttm.i-1 tmi current* tinfuti. U t w *i‘e Mtant ft WiA e 

itttii - lUrttd tn Alt mini inn. 

llw I'l'lm Ml- ifn'OH of Mm I’ll .<Pb Wl i'flt *V* Od * 4 ll net ‘t’U tm i < " vit 
i*|i«UUmL eei'iiic. dUfier lluuue 1 Ko*tiivar, 1.1 4 Jsifttl ui miin’olwd Mm m 

I'm r -in It- ntUipMi .I'll |g*fri t-. 1 t,11 1 .It ail 1 


^itUvu KOe 

iHtluoml «.» uMtj 
n«(t»V» m*UU Hirti «W«UiUU 
ALUevlu iMiti etui lie if tone 
I nf iuei ibii Vh»(h livn et1" lit \ l on 

tWgn.Uiil 

geOttW* 


lio lAiW 

liulut'r" elk*Unitjf 

Kvf-ile edUo onil [mMshui* 

Abti eOts ■■I4S-* Util eUeUiii* 
inf lvl«m’«o veeaiAA let .uliw 
Nimidt'rLieil^ 1 
\iv \\wl 
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Urn Tolt “ 3 

-. ^ inter*#* to ^ if *h* rir«t ^*=13* 

fisiCl« P®1* *** **" m oTtl* timfM fclg CO O C^, no ch^i^g 

...'■ T m tltarrv—g g ;jrgt - t * 6 f iw ^ Ji*c\ 
rSrUor. car 5* *2£3Sy=5>T7 ^tralI3 * ta# od^traeti^ 
rated^T** isawSi* 6 *^ * 3P e“ taBtl r «*«£* 

of the cppcsitc P°^ " 

oltorr-itut* swpeac*. 

i^-ir reaction?* previously outlined, =*? *» *ritai 
a«»i ^ t b»3* WO sagic rurrer.-. s » is follows; 

i ftl to m w tl® otisr 


r 


1. chaaical effect only * ■ 

2. siaulteiMnts chenuc*! 

and r-iCtHi 1 


£ir*ct J’jmct 


* Direct Current 


j t Can tractile effect only. . ■ * Alternating Dirneat 

A fpl* iasgsrel often is used to fix this principle In the amy: 

■D.G* (Direct Current) r-rivfs C-h wtnnM 
*A,C. ‘Alternative Current) A-ils C-osrtraction,* 

The Initial step, then, in selecting one of the Lew Vdltag* energies 
for a^y specific purpose is the de terminal-on of thv proper .--- ■•: ic 
C'jre": as indicated ty ’he therapeutic objective, A proc^-fure ^nich 
nav"be s’^ttarited as fallows? 


i hero pyu tic ChjectaVi 

li reaction only 

;Ion transfer, electro¬ 
lysis^ pi- influence) 

t. SAaiiltamso^ cheesesi 
reaction with auacle” 
tpAtraetion ,. (Denervated 
^Kelptal ^ew; ennorYit^d 
snooth jcuscl? stimulus 0 

3* Muscle contraction only . 
fSrtelatal aascle'“stiatilus ) 


Basic Current Srin :ti?n 


direct Current 


Dire ct Current 


llttTnj! ir.jt Current 


=w"thon°b«"^oatr . "'IT "®“ i ' Current", the Lou Voltage oneri -“ f 

ive „ Detailed ta toiLSS'^^^'’ "“** “ nf0 "* " t,W * jc '' t ’ 



'Kxvc Pok;S 


fixed level, the*big lot*coffee? 1 1 ?^ Volta ^ t ‘ iiJ uat*1"** n * 

Oielogio effect likewise will bo sustain** in 4 P»P^ 
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Ljt Volt - h 






tiunal intensity* For example, if no lUiiniUng curront ih appLii’d bo 
the mo ter point &f n skeletal nuseli and the current strength (vultagn- 
HRiperHEfl) is maintained mt a fixed quantity, tJw subject muscle will 
contract to an equivalent dcfrea and remain in such contract ion nh ion ft 
as thr current volume rnnilns unchanged. 

This tana of Ld* Volta^ current application ha a bean terraod, variously* 
"constant 1 ' 1 * "sustained" j. "continuous" * etc* fftcausp It ia morn doaerip- 
live of the physiologic reaction with which the ultimate t*hPropnutic 
objective Lb c'i5c*rned> thr- designation " Continuous - 1 is used hereinafter 
to identify this rsqusujcfc lo the application of any of the Basle 
Currents, It is ciplaysil In the wain With rUrc:i oirrent for sustained 
ehtoical effects. In rare Instances it say he used with n contractile 
current to obtain relaxation in skeletal mtieclu epa^ia through inhibit Lon, 

If the Technician rytftnically advances and retards tht ‘'volume" control 
of the apparatus manually* when using a contractile current* it is quite 
apparent thit the subject muscle will alt ornately contract and relax in 
synchronous rythm and equivalent vigor to the move cent of the control. 

Since such procedure is clinically impractical and inaccurate, provision 
is *mde In modem Low Voltage apparatus to crcatv tho jam- effect by 
cjiohanic.’ 1 ! nr electronic means, Being an undulating rythmic sequence, 
thr term "Soring" soems best to describe such a current form, This 
niodU'icat ifln. of any of the Basic Currents is used entirely for rontrac - 
tile effects, particularly In sT-unulua for increasing muscle tonicity* 

Similarly* if the "volume" control of the apparatus iB advanced and re¬ 
tarded quickly and sharply* the re suiting muscle contraction. is mani¬ 
fested as a sudden twitch or jdrk* VJhen. such a current 5 e queue. 1& 
generated in Low Voltago equipment* it is variously taijnad, "square 
wave"* n iJrte rruptsd 1 ', '‘pulse wave 11 * etc* As the moru descriptivt tern 
and to differentiate it froui the wave-like undulations charaqtarii ing 
a "Surging" energy* this current form is referred to bereinaft. r e-s 
" Pulsing ", It if used with the contractile currents principally for 
dene rva bed muscles. 

Thus - the second step in the selection of a loir Voltage current icr a 
particular purpose is evolve! and the selection becomes .more puiposuful 
when guided by the therapeutic objectives which may be tatxilatod as 

follows: 


Therapeutic 

Basic 

He vo 

Objective 

Current 

Form 

Sustained cheittical effect. 

(Ion transfer*, electro¬ 
lysis, pH influence*) 

Direct 

Continuous 

Sustained muscle con tree- 

tip ft. (Relaxation of 
skeletal musclo spasm 
thr ough inhibit ion.) 

Alternating 

Continuous 
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3, 


li. 


5- 


fhornpoutie 

Objective 

(eonttniic J) 

Basic 

currant 

(cont.J 

III 

Rythmic Lnuaele cmt-rac- 
H«l .Tth BlraultaneauB 
^nm \ &al erf's fit- ( StiEi- 

ulfliloii'of denervatod 
skeletal or involuntary 
- Btaooth - muscle,) 

Direct 

SurEir.g 

RyUmic muscle ronxrac- 
iiwTcHly. (Stimulation 
nf «tj ervated sko level 
cuscle,) 

Alternating 

Surging 

Abrupt Biuaele contrac- 
lion With 3 imiiltEineoufl 
chemical offset* (Sxira- 
uiaticn cf dor.ervatcd 
skeletal auscle.) 

Direct 

pulsing 


6 - Abrupt muscle contrac¬ 
tion only. (Stimulation 
of enervated skoletal 
muscle,) 


Alternating FulslM 


It .ill be noted In the above tabulate that 

Surging &nd pul5ins wavr form* 15 --]- the Alternating cur- 

^rSrr l^TrSTi*™ supply - J eIiarva t,d - 

rent in both rave fanes is miggeetod for stimulation e 

Intact nerro supply - skeletal iauscle. 

The choice cf Wav* Ferro is determined by the fiiSSif f -!fSrac!Sft % a 
delation, I* threshold of stimulation StH 1«» 

muscle - in the severely impaired muscle seams to ho ° 0irect 

current volume with Pul nine Direct current titan with -:^ —— 

current. 


Likewise, the contraction in the enervated skeletal muscle is ijore vig 
arcus when induced by the Pulsing Altarfisting currjn 
Surging Alternating current. 


Raxes of latpulst.- 


Tnt primary intent of Low Voltage contractile currents is the produ- “ 
of au&cle contraction as nearly as possible the prototype of normal 
muscle function, Pence, some control ovier the number of Surging or rui- 
sing impulses occurring in any p’reiielei'i.iin&si time intorval is naccsaary* 

This "rate of impulse'* should appreadmate the normal rate of ccntr^ x - " 
of the aubjoct suselc* As a lypical axqtiple, neristaltic wavta '-' a 
narmfll colon occur at the rate of 12 to 15 per minute. If a l& Voi 




(C) Jeff Behary 2019 


8 














































tJW Volt - 6 

contractile durrer-t is ta be used In that region, as in the tre-Ata&nt 
of chronic ccrJi tip a tion, it is sulf-lndfeat lire that. the Low Volt age 
Onarater control should be adjusted to deliver approximately 12 to 
15 aureus per minute, 

jQ^ thu tonus af the subject muscle cast be considered. Manifestly, 
violent exercise immediately foil owing long iamobUtsaticn, as in 
casting tor a fracture* is eontm-indlc-itud., The senaiblf ccurse la a 
graduated a cries of exercises. Snessivoly rapid a ret vigor cue contrac- 
tile stimulation of on ntonic muscle by aeans of a Lew Voltage energy 
is equally centra-Indicated. The approach shculd be csnule stimulus, 
InrrtflftiTg rapidity of lapolse and intensity of vigor only as the 
tonicity prepresses, 

in general it may bo said that the optima rate of insulae cay be 
raided soaowhnt by the length of the subject muscle, i.e,, the longer 
the muscle, the slower tho rate of impulse; end the shorter the muse If, 
the more rapid the rate of ijopulse. 

However, this Judgment must be tempt red, always, by the odatlng statu 

of tonicity in the muscle involvtd* 

The Three p rimary Factors 

At this point it will have been ncted that the selection of the proper 
Low ttkltage energy far a specific treatment lias bus cm merely the deter, 
ninaticn of three prime factors as indicated by the therapeutic object” 
ive, In suenary the progressive steps are; 


Step 1. - Determination of the Basic Current - 
Direct or Alternating - ace ordinz” to 
the chemical, siauitnnecus chemical 
and contractile, or contractile 
effect desired, 

Step 2. - Determination of the Iflhve Fcrrc - 
Continuous* Surging or Pulsing - 
according 1 to the desired contin¬ 
uity of the Basic Current select¬ 
ed. 

Step J» - Determination of the Rate of impulse, 
the number of surges or pulses o rear¬ 
ing per second or minute whtul using 
other than the continuous Wave Fora, 

In sose modem low Voltage apparatus further modification of th? Basic 
Curn-nts is incorporated, One modification is selective control of the 
number of cycles per second - frequency - cf the basic Alternating 
current, for examplej 13 to 3000 cycles, Tfee effects of frequency vsri* 

ntitti are detailed in a subsequent section. 
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At te mating Currant ftiequencita 


Dace^tic cC'Mii.rt'inl Alternating elactrtc.il eurr-jnt usually is supplied 
tiTiT frequency of 50 or 60 cyules - cccplate altu matiorta ooiLprialjig 
oriti positive half qyclu and one negative half cycle - per BL’cond, 3Q0C 
to }6QQ cycles per minute, 

It is an established last that the two physiologic reactions ” 
nerv-.' r^nsc «* ornaoiy «m response - «U«M by the 
of an Alternating current aiv directly proportional to thi- ; —EL™—£ 
alternation. 

It Is mwH broidv, u»t «- “'° r " i ™ r ^Si d iJSw r »«» 

1‘requ^nCiflS in the order cn 10j000 pcr . f a ^ billon circles per 

SET £i:^£TIS$-t U£« *•— 

mas besod on this principle. 

Soldotive rrsqpie-ncy control of tho *1 ■J erisafc ‘ ’ J.-i, r s” psinful 
two sdvan t ago oils va riatiens i n [j0 ^' 1 “ R® n ;" _ ' _ “ n " sti j-p j { ^ at ly 

skin effects nsay be recced by select ion o ’ L .sensitivity varies 
ranid to alMniie sensory response. Sw c0 ^' d 1 

ir. different individuals, no graded rulu bo 

Secondly, and □ ore important, authorities agree ^' 1 ' ^‘lUSansc t 
of th, Mail. BovttM th optUMJ f r “« UC 7S^d r^lion for nomol 

.ottlo iith th, hoot Sr root intowity •» *” 

per minute Kheroao for polio a* periptarrt ™ree lnjurieo th 

rcepora- was frtra 30 to 1S0O cycles per ainuW, 

Again, no hard and fast rule can be estabiished but 

correlated in the findings of Keaioasii 3It * lvyE 1 ^ - *i 

selected therefor * suuat be abLu to produce a vigorous r«6p ^ ' srtiksB* 

muse La* Sacha response, hOT^vur*. must be secured wf a 

sity that can be tolerated! by th- patient 11 . 


Summary 


To sTimsifirlio tfc« rationale of 11 thinking from th; F iti..nt to th> nppara.ui* > 
analysis of‘ a hypothetical cn&a uviy servo best to illustrate tlw tr'il” 01 

thought. 

Consider a case of sLuplc trjipexius Tonic all Lfl - vny ntidi, Obviffliol/i 
the therapeutic objective is relief of tivj muscular spasm, it in logical 
to assun. that this con be accomplished by Inhibit Ion through vigorous 
contraction to - in the words of the laity - "untie the knot"'. 


Butj being hypsraen si tiv* sore sedation should bu cona id <-r *-’•’) ' ■ ■' 11 '* L_ 

miTj^ry wastre. This may be test or, itoro effective* vnoidi.intatiu 
Direct current. Thus, two stages of treatment urf: prison if i, (U 1 , 
preliminary step of sedation which iimccdiauiy n calls 1 h I 
erioot of the Direct current. And, since contract len .«•• m <• * --r.-!’-- 
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33til * later cf traatm®;'!:, -ct Direct current must ba -jw 5 ir. s. 

fsrt M- IVblC. 6CStJ3cv:la- t‘ Jr ~ '■ *. So-* fcT T "*- i"<*'»*■ step 
IS :'jreL‘. Selection is 5ftlf-Lsdiiavi.va - Eirect. 

Far the ieMbitory cor.tr&ction is insitawd* And, siac* it would 

jsii tfcart ;:r.t ir, -ti vawdilataiix: Tiould also ’&* of nlu^ a« Bir-set 
Sai.i ; jrroi - beloi tha only sac ■■hit* vill ind«tt: vamdUsusia 
p^ri;; 1 effect - :ta chodpe* 7ncs, ".be toctrasiiia afflict ra; 

be iaaiafed ty either ti* zr MifsgicK form* Finally, because 

t±.» wigur of tha .‘firktsg: type of contracttoci t«nd( tc uibibitist saat-r 
than an rytaaic contraction, tbe iirfLuitto i-= P niwing * 

the- second stage of trsai=*at bec^-es, ta^'i an applicatior cf 

?hlsbr.g Direct ci^ent * 

Gtmcurrer-tlj-, a process of be jsJ Select an 

priat* Salvage marc for the t* ca treated. Violet 

ausap would never be ’^aed m the basdersaas of ass acute spr^-n, & 
SMiditiac. izv which the Lew Voltage unoi-gius dnstrite ocqplet^ super¬ 
iority over isay other agent!ss, v sa jasper iy employed. Cn thas i-r . e 5f 
the Pulsing form of flitter of the Sasic C-rrar.ts is 
liaeHtM of its iurdber response. Likewise, over-tiring of alreo^i 
ster—c rusela is not to be considered so the use of a 4 cott- 

rectile '■sts fen is eIbsixated. IhuS, only tie S-rgirt ■ ??n=. r®aicj 

ar,i this is the modification of choice. 

It --£ r L ct teen uncE=sri in the treatment of ^nrltii with t.-.jr^al devi¬ 
ces, to find that the trsatt^r.; accvtiaiis the ps-is. ta’-ttr t.-.ss rolinve 
it. It, such uses the law voltage enargi^a igsir. isorstrete thtir a*.* 
cellsoca. And, tt* Introduction in recent years of vasodilsttr-f i---*s f 
s-jcti ss aecholyl sni histaEina, which lend fhmrlirtT readily to icr. 
transfer" has aftbanced the vale- cf the loir Voltage prer.:!pl=.* 

Irar.sf^r . Tariouly cali&d "c.ontorhcrtsia’ 1 , r tam; rscicstiot", 

^loiaa*atiot n j etc., is based on the prir.cipie that -^cr.s 'ariT-_h" ty the 
rep«Hjji| force of like polarity ty a Direct electric curnflt penetrate 
nore deeply' into tissue than that- obtained free topical azplicatior.s of 
tr.c sat^ rerehy. Lih«ise, vssodilstir.g ir’jgs can be introdueed with a 
p’set-er czi^et of safety, than with hypodemic in^actions, becabs> the 
dosage can he s-tt* tiisily cent rolled ^nd tbs tffict stepped ir.ste Ji t ly 
in case of sev.^re reaction. 

nr T sn the doggarel, "PC drives cboiicalB*, is recalled, t.^ seleotim of 
tr.a proper Sasic Current for this proctidari-. cannot he mistaken* It car. 
m only the Direct c'^rrent, And, again since contraction has no bearing 
on^' r r-'_ objective, tr.^ wave forn. can be only Coptinaacs . Finally, zeir.£ 

=l Contmnous wav-3 faro, the "rato nf t^ ! .0^ e 11 control hecotes inoperative 

and Is ipiored* 

Free this precept there should be no difficulty in a electing & proper lew 
Voltage energy to attain a pr^Qiiterairjed therapeutic objective* And, 
Instead of a bewildering multiplicity of controlling devices, the Low 
jcltage Generator becasaea as rely a group of three selective aodificatinna 
(Continuous, Surging, Pulsing) of two Basic Currents (Din-ct* Alternating' 
witr. sean# for controlling the number of Truscular contractions induced 
per ascend, or minute, (Rate of Jjapulao) ty the surging or jUlajng Wave 
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y*- Fait <- 0 


_ rraw ti W *1™ S*"* 1 

tar Yolf* !«<•*»• * f * * , . , ._-i 

„_* t *u»dir*2. Oilwiiaaf ? 

*- - £ 




_._. X-- i -i-N -*" ^i-f ctrc *y5 



- JAiscle s-lmilsti^n 


- 1 — 1 all treltrie :-.ts Ape ten ducted vs*. 

J*** the «La i^afcln^crtifc *^ -10 l^trddac* * , 

~MEii:*Vhil5** ;; sJd * aflitoal a ' J — — — ■—*** 

ape errlcyed. 


IV-less *6u ‘rs.'is*?!' if indicatedp tr.o a JCirodiS "■■" ^ * ' r --' 

water only. The addition of salt, ?rd* W : ' ~v* 

to erystslliiaticr, uper drying,, and an increase in unpleasant skin rrt^, 
ir,^ wb*f: sgilr. r 3 ister,ed* 


"how’igh saturation of net electrodes ir- required* The acet I'ePt itr 
Mthod is s^aicing k tsrci water frr at least ton ninut<J? before use* 
=ess aolsturs car. then he expelled by squeezing the electivde lightly. 


2*2 £2^ i application* the current intensity should h* ncreasod sl-,**^-. 
The slcir. sensory effects experienced at the beginning of a trvJiiinsu" ity 
anc to Inherent resistance of the sJcin which 1 era none undi r 'h> in flu-uv 
Q i the current. Thus, the doaage can be increased gradually is the akin 
rasisuance deceases with, virtually no septic* cf diswnfiVl. 


protected 1 ^ rl Tj* **** ^ tlw fil?ld W electrode application ssust tv 

the lessened sHr " concent ration of Uu* current at such 1 point Ji.v to 
similar expedient Sfu4s?°* * cwtlne of called!un, tape or ar* etlwr 

used/ a wet electr'-d—f 0 °! * it!lur of ^ Direct Current polna is to I* 
r^tsd as the "active » attft11 surface an a* herein, ifter dM’-i 

applied to the area to hn r ,0d ? 3 ' ta c:onnactt1 d to the anlnctrd p>!v "ad 
J^uwoted to a wet electrorfT^ ' ^ 0ppoalU Uin ^ Current polo is 

the dispersing,, electrode and *“*$■&■ *«»j herelnaftor torntfJ 

VJ COci PlQte the circuit** ' ' ' 'TPUfn] nt a os® remote part of tho t^Jy 

IlH S t iftniT t* ¥ - 

^scle°ia ^r.gle motor point*!^™!!^ 1 **™*H enough to 0011 fiiw ,1 * 1 ' 
IT^ct^i riv ? LvBd » eodd th^^ nd8d - Obviously, if only - n*** 

groups'^., d0f g®“ iOQltan,)&Ufl Simula ti^T 11 IUJ1Bbir t,f r? ' 1 ' ’ 

«nd S3C t Cri j or ^'! l / 0rrQCtl on of Q f mi l }y °f aovurni reldttid nue^l* 

muael* if 

•'‘ fl . 
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In nuscla ntijnuliltian prflcftfl’JfBo it is Suggested that th* , 'dl.np<irttlW] irt 
WBt el«Hro4n fafl pl»4d Wl the opine over Ui» point of emergence of t>w 
Mfirvrt root supplying the subject tiikI* • For orMcnle, in 
involving mi upper extremity the "dijpemlvs" electrode should be pieced 
on thn 5 pir^ Lr« the uppar rioroej. areaj for a lower extremity, over th* 

3tit; ruiTtj etc* 

For eeeditlens Involving a nerve# such as ^rwhlcnl neuritis, -rpiaticn, 
etc«j the frlociroflcfl [rjy be pieced In b nAiuwr to fever the nerve course* 
^“o,’ illustration, in Direct current application for brachlcal nnurltis 
thf positive pel# ''active" oleatrodf be placed over the brachtcal 
plexus and the Negative pole ir dlepereivV r eU-ctrodu on the palm of the 
IiiMt 

Fpr gcUUci the Positive pole "active" electrode ;nay be pieced over 
the sciatic notch end the llejfatlvt pole "dispersive" electrode 'under 
the popliteal Dpuo nt the knooj or* If the distress no indicates, the 
"active* Positive polo may be placed over the popliteal space and the 
"dispersive" Negative polr on the sole of the foot. 

Stimulation of abdominal ntiuuUtiiro itay be Induced by either or two 
Btothrvds - local or "rFiflex", In Ioci -1 sttwilnM.cn tb^ "dtiperaive" pad 
pjiy be placfid posterior on:i the lumbar area and the "active 11 pad anter¬ 
ior at various pol/fta on the afedomun# k conventional plan in the 1«*1 
cothod is to begin the stimulation »t Ujf: Ileocecal Juncture - lower 
right quadrant - and progressively follow Lhu course of the ascending# 
trapsvc-rou v.4 descending colon# 

In the "reflex" method: - etiaiulutlon through l* 113 aywp*tb 0 ti c nerve system 
_ tag assail pads of equal size aro placed posterior, onw on nach aide of 
the eplro?, to cover the ecu Hu sum fimflla, located about two lneu.-a 
laterally on ouch Bide of the apiiw at the level of the third thoracic 
(dorsal) vertebra# In this procedure car' 1 miiit be rxiiralDod to ki'up 'he 
aklii area between the two pads thoroughly diy to p-liminate -1 convenient 
path of - less reiletanco on wfcich the current could comp lute ita circuit 
<r 4 minimi®'- the do aired effect on tht- ganglia# 

In all muscle stimulation procedures, as previously stated, tJir to mis of 
the subject muscli should be the factor governing tli? duration of treat- 
lent in the initial stage# The ilunonstrutlon of muscle contraction by 
Ujw Vpitage stimulation is an interesting nnd apaclacular phoneme non 
and the tcitqjtution is evor-prancnt tq extend the traatmoftt period 
unnecessarily* A dots constructive program Jo an initial application 
limited to a fern contractions with progressive increase tn oubduqu^nt 
traatanti# In this rtspici it ip not uniisiunl in Mrvaru paralysis and 
nuselo dan ago to limit the firnt trmtnit lo no moru tlmn cno or tfgj 
vintblo pontraotlonc # 

Ion Tranefer or pH Influonce with Direct Current may b* atfcilnistored 
earrraniintly to the hands or feet by inner sing the munibur in a writ* r- 
filled - or in the eeac of Ion Trarjofur, the solution of choice - 
insulated utensil# Ordinary glass or plastic houseware utensils "ro 
excellent for tills purposo* To conduct tho current a strip of metal - 
the block tin used with 3patrk Gap Dlathemy apparatus norvus ,nlmlrably - 
Is bent to the contour of thy utensil and immnrm/d in the fluid with 
one end overlapping the- side to retain it* In use th« sub Jed member 
NmjuU not aontkot Uiu motel conducting strip# 
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Low Yfllt — H 

If thn iniBiursion mat hod lj> U3fld,. the point of contact betnoftn the Skin 
j raco Lewi of the fluid must he protected to olLiinate current 
cancan traUcu and e*C«salte skin effects, fhis in vastly acoccpilshed 
’v''••pniadinc a layer of lraflnUj* 1 , or saw similar unguent, about on 
iLCin Width to o nap lately encircle the subject ctttlwr. It shall* be bo 
placed that tire surface lmrel of the fluid reaches apprse lately tt* 

Kiddle of ll>' protective bond when the medber is iraicrsad in thn sclu^m. 

» tfc. imaersion method the eelut&r^ilUd utensil ^S^StvSSS^ 

electrode nnd la connected to tho iav' ca c F "*TLi°t;laised at any COKBflBr 
ihe "dispersive" electrode reny be a large wet ped placed a* - 

lent p-oJjit to colicstfr thfi circuit - 

tri recent years the Tsn ^^" t ^^^ G ^^^d a vuMdS«feation* The 
Edition to Lot, VoUsge TJiW ttJ g^st popularity, 
product, "Mecholyl'-t H»rck & Co,, Die. f -S convaniwit packaging, 

iirobably because of its greeter ' iitfocftolyl 11 is! 1J * e ^ in a ^eous 

The effects are the saoe us for histamine, mcnaxyx 

Mlutiai of 0.3 to 0.5 percont. 

^ fA. n-MechDlTl" adDinis- 

£itl»r the local or LujnfirsiOM at!th ^ ^articulation ewtth no the shoulder, 
tration. In th-: local aathod, ns for an ar^ ptttrtl wd os follows: Thi* 

Jciee, L'ltowj etc., the Active B ^trcde - . •_ ipBB is ^cellent - or 

asbestos paper - that used for “*“!{** jj! Sth ^ "UeeSolyl" solution 
a pad of several lfly^rs of gnu^ L - 5 hi u placed s 1^^ a tin 

wrapped ai ^d the «**£»■■*•£ 0** tM* ^ pod to 

fflllj wnic'r, should be 01 , e ex tand beyond e^ched^ 

allow shout aid-half inch cf the pa^ _ _ 1 . connected to thu ti p - foil 

foil, me pole ^ ^ la “eld' fimly in ple=® 'V = 

« - — «* 

wet pad placed at any point to couple^ 

In the eiziuiiat ration cf "Mechel" by ^ 

U ««••!>• the *«. » pre»l«.V *>«J**J- £i5I£ rtto”«i«t »tth 

protection, at ttr fluid surface level and ™* J 

the hare ks t&l tdrifnt-cordiifitiflS strip nj-'^ - ■ 

. rtll _ lMI _ nf -ri+^ra have reported excellKEit success in the tteatroent 
Fuj^-js infections of’ the hands and feet by Ian -ransfer cc^p ^ uai^ig 
a $% solution of copper sulphate as tl* iMdiun an- ^ is^tba 

the tout current » the i^eilinp force. /^sion «=th^ u 

procedure of cho-ice in such eaaos. If both har.es or uji-t . ■- 
and the solution utensil is net of sufficient size to contain both in¬ 
ters, two scalier utvnsils E^y bt- employed as the 11 active- 1 feiect 1 * 
by cenneetipg the two conducting strips together with a piece f — 
so that both are ocalaion. to the Positive polo of tho apparatus. 

Applications far the bactericidal action of copper or sine froqutnW ar. 
used far non-specific vaginal infections. The nethod eopli^ya the 
Transfer principle in vhioh a carbon electrode - inert to the migrattai 
of ions ftos the electrode - is padded with cotton saturated with r i ^ 
5ol : JtiQn of zinc or copper sul_fate placed in contact with the ”££-■-*■■ 

aiiicoMi Connected to th= Positive pol^ of tha Lorn Voltage Generstiar -- 

baccffiis the ^active" electnsd-e ldth ths usual larger | fidifipersi« 11 

trod& placed under the paciiira of the reclining patient,. 
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ten Veil - 12 


>-El*-Olroij r 9 iP n Implies thu destruction or tissue by aoatm of the ch^mlcsl 
action o ‘"7 Current whan conu^-ntratiid in rdatiTily largo volume 

ort A eflJFtfiUlraJjr mill or,a. It u Uao d extensively'for portent re- 
Q0Vil of ^rarflueim hidr throng} 1 . struct!an of the hair faillela and 
other proc^dur^s in which the actual, destruction af tissue is tha objee- 
ti .-ji *h:‘ i, rLAnttcAt of Jrlemorrh^idSi C^r^lcAl SttsiMia, Cflrvieal BrsalerL^j 
™ similar praevdwes a r® predicate** on thj claetralytic theory, 

Thts principle or "Elect to lysis* ia host illustrated by a simple experi¬ 
ment ■ *- ‘ iL ’ tip-^ of th.? conducting cords from the treatniont letiiKila 

of a Lew ‘'C-t — |JU Ckiherator a?u iBHiirsed in "i soiu.tj.On of ortiinnry salt 
water,^a visible phi^r-oaenon appears when thu direct Cwsut is turned on. 

It will be aoer that hubbies arise in the solution from both of tho cord 
tips with raert farming about one of the tips than around, the othor* 

Tbo action which takes place under those conditiers is a breaking down of 
a e htn i cwl cocpound ccepria^d of "H2" {kydraRon} "0 11 (oxygen) - the water 
- and "lia* (sodium) ’'Cl"(chlorine) - the salt (;;od±iui chloride). The 
fir:SL-“.'..~od chemical of a compound is inherently of Positive polarity 
and the socood-nu&iad, Negative polarity. Tbue - from tho lew of physics 
that ir liko poles repel and unlike poles attract " r a aigratian of tho ions 
in the coepour.d taxes place under the polarity influence of the Direct 
Current* 

"he positive Hydrogen and Sodium ior.s are rapellud by the Positive pole 
of the Direct currant ar.d are attr acted to the Negative poXJ* lilwiia 
the h'ogative Cayg'en and Chlorine* ions'"aro repelled by the Negative polo 
of the Direct current ir.d arc attracted to the Positive pole* " 

Thase clouds of ions accumulating around thu respective cord tips account 
fer visible phenosoban previously mentioned* Ihe bubbles formed at 
the cord tips arise fros the Cry gen concentration around tho tip of Posi¬ 
tive polarity and the Hydrogen concentration around the tip of Negative 
polarity* Coneequantly, mcro bubbles four: at the Negative pole because 
a; thd cSKposiviot; af the water, H2Q, in which, there are twice as carar 
Hydrogen ions ;i± 2 ] s" there are Oi>'gen ior.s ( 0 ). This ti_st, incidentally, 
is a convenient Method for dotanaininj; the nolarity of a Direct current 
application* 

A second invisible action take3 place through the ion covtmunt in tha 
^Grnacier. of new chi-- i cal cHapour.ds at the respective cord tips* Some of 
the J ; t5i*.i-.y Hydrogen ions cof-C in contact with the Negative cord tip 
and lose their normal charge to bacaoo nascent ions bearing tha Sedative 
polarity transmitted by the strong tr influence of the pole con tact gq 7 * — 

“* this state,, they are capable of uniting with ions of unlike polarity, 
5 -» ur.it& with adjacsint ?asitlvfc Sodium and Oxygen ions in tha 

vicinity to form ' r IitOH ri - Sodium Chloride * 

Cwcigraitlj, sort of the Negative Chlorine ions contact the cord tip of 
~ •'^ Priority ana assure its Positive charge enabling th^n to ccsfciito 
‘^thys^e of the Negative Hydro gem i;;is in the area to form *HCl" - 
Hydrochloric Ac j. 1 *' Fro:: these mutations are adduced the nariliaf polarity 
characteristics of the Direct Current, namely, 11 Positive poli; — A-id rc- 
actiet B j " Negative pole, alkaline reaction 111 . Ar.d these are the charaett-r- 

,J FW which the principle of 11 Electro lysis’ 1 for tissue destruction 

is based* 
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KN'lt - V* 



m* «r tft* Ituun o*»**l" Mutual *>^h M* Out- 

MU# iililftVtAiiSIb iW #i Aft 1 * fIflt i'( lion 

**tvwt4» Ji ftv* u**4 In ifc* i* .!«u'rt!vir*un4 

tN» 1'iryyt Chilli #u i mull ahfmph ar*ft, IN* foi ol thw*e 

.vi^tu'n l" ih flifflcUnt inUiUflity U' d**U*figf 




iu iiw ttvotram of f&ipfti'i'lutHta Hfttr' ,» v,‘ry ru*i ti*ntU> 

v-^n- t\u t =.< furjv*"» th>i-vl.-d lUmc the *■ tiv nhufi U» 

«‘.ytj,'t t.V# C^vwlvil It' Itn So **! iva po-Ui AT tin* 1 o* lVi(n hv 

i*«wr.rtw \t tecvwp lhi* "uonvir «ivotivl«7 TNi Ivmuv,' Mi^w.intt" 

* Uv»^ * itffu ti*( jssd ululer tiiu palm rtf IN fraud, itr \ u1w*aU 

i\inuisLitf >. U * At uv i.'lviti.’n l«' fr# «*.! (In* i-vurilt'it Ui ..h^h 

tlv ittfimm altiwwji'i .u*4 t?m fthitfru to "h-iAo’ 1 Ui j 

*hr*ik" th« circuit. Ths current cancan, trill m «t Urn mU are* of ih* 
iwi'iiitt i» tvi^hijr iniMidlfl^i and tfc* productW «*r rhi- SaUiui rta^rLU 
tt i-.vri point daatrqy* thi* hduir jolLU'lo Lhioufft it* nuiit k isl lon* 


A *i*i W iww-vhr* ua*l in th* oMUm-tUon of li^vr^:,i,, m tht* 

tl * 4;, ' # v.,'T.nn' tj }\’ lit IttfAlU, lUAlfiTWd fJT this |VarUautai' Uri'lU'A- 

Li i fLimnfiJu 1 ?/ 1 "’ tt T or r hctid a * ^ !•*****• "iotiv«« Shm 


"**y» r « «'»■! >'« s«.u«, „,i, fw ib»» mi 

' >-v™..hit <»... 

r™ ,;». .wJirr^TTTV , r ' 1 ' 3 th» «f ton. 

■u?l N> arcideti *-■__ * * 1j *' tootnij* which d*fl&inly 

of th* ;' wl <,, ,' 1 1 1 ' 1 "’ ■'■ .(mil, liiivt plso btfiii noted that the Ofl i.m 

«u»iW&£!S^SSS*: • *,.“• ** mw **■ Siu 

■»t-U *Wt*xk. 4si »I r ■tAflKinc Of tfni bUM 

&# <kuUMl,'4 or tiisto 11 i,™ , W t US:,l!l 10 Ultl VVlHl Ihd th0 iTft'ri ww 

^pjhw ui ftlicMfUng to riMKjvn tho InpiruMunU 

wfiosuh*" m» 7s’tro* 1 "mj-’! V ,V^ IU l5, » lr t0 tl ' r,t4H5j,t ^ ‘ , SW*ivlj.--*ir-’‘* Tha 
of Nofatiw> vto uHillSr ! 1 UUr T 01 thl " ^p , sjsho|jmi , U i trothra h> 
<*txvo-tviv T ?■* ^ kT,OHf ' fw >'’■— >^UM. 

tw booTth SlSSSi^l^ 2f*S ,Kto ^ Si ; 

^ it* •iSSTST-STSTi u : l : 1 * 

01001r«4 m d«-1 ■ ■ • , !?. ?; 1 k- ivlto* '4 IN ,V ^ U (J 1,, At,.*Ill 1 

0or»liM X Rroc 1 an u> bi^IpcViV r " ^ l '* ,lwlr " 1 * WiJcuuoU'iUs -uni 

lir«idiCAt«L cil^S* ttrid^tiL 1|Ti ' tV ' l ’ hl iueh uppUcfttlwtP 

1 * IV Lflllih tlio Ujmiii lijf 

M»« t,ll . a J2 ‘I t,|rM " J! :" l5f cor u w VoUAfe, 

«oaaRtta£ ^ thoraalSK th# iiupt : .m 1 

rjvvuuuil} , Pi^wniiru^iVi ? b ^ l ( Vu> l-'wr ^mnplo, : Vf . ki., t-, .tt.r- 1 ^ 

of th^ Wl4fW ! . . . ^ mo t*u* 

■mt U of aurrmi I* waml* o»tr*otion tor iv.Unf i‘f i ■-*■■■ 

Triaafv u, 0 durltE^ tkJ ln ! 11 1 til ' dvMr*4 rw.lta,.u.in* 

rant ^ t^WI'hlKd (’>' Ulr AAOimt 01 014’ 

RvUdo ii th, i i " iTaiplajud In th« individual uppiL’-tt tun i I 1 ho .i.viril 

iuii^ntnMialiod rlilp or n toUa’nnoo w « 
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Law Voll - IU 


GENERAL T[l?!RAFnin , IC iliOni; PUKES 


''■ r ‘ ^ :: 1 - be iiviintnlr* d In rim; oontuct with 

ttii’ ikln Uinughout the t ran taunt f» riud« 

TIHn nrjy b,i acrrompl iLofiud by plofl ing Lhn « luctroifi 
unili'i 1 Lbu Ti'clinir^ patjrtptj by ■ i’■ 1 i;>k nith nnitd 
b *S*# by retaining 'ti th rubbnr bandage or ritiy simi- 
Inr ekpodlont. 


if the i'ln£jtrc<K'»» tend to dijMS9 durlnj’ in uXtindod 
puridd lj[ iNitmintj tfu nutur, nr uUvt indicated 
aolutlonij may bn nplaniahed conve niontly from n 
B/rinau of the Ani-pto typo. Thu ablution id nddi'd 
vary oolwly At the exposed edges of the electrodes. 


:'h< purri'nr voliui' 1 should bo lncrfli£"?d jljjwly for 

Fill tn', , ilini.*ntri and do with Direct mrrctil 

uppiic fit ions. [( tv I i L bi fttand that much ^nnts’i' 
oiirr nt intensity c.in Is- applied with Less discomfort 
to th* patient LT a full fldnut* ia utUlMd in advanc¬ 
ing thv current iniupslty to tJn poflsibb’ maximum. 


[n K.lMCtrolysi.t mid ion Trinafar It in odvlaftl'l* 1 to 
doubl- chock thf polarity of tiu curd to hi attabbed 
to the Active electrode. This enn bo dw>' by a 
mult wm.-;r >fUiod doncribod on pag' 1 12 , or, by using 
no iff I ant'd re t lItems papar which will U»rn b lmj Jrflffi 
1 hr a 1 kfl 1 i" nact ion a t th, No ga tiv« polo wbvn tin : 
two curd l ips with currant Mowing nri touched to it. 


Open nbrnaiona of the :ricln f excepting ule> rs toward 
which the treatment la deliberately directed, nuit bo 
covered with n eon ting of callodium, tope or otb'r 
protootiV' an si arid if tiny appear in ih i it id oi 
nleotrcde upplicntLull, Of courue, Itlfl dwa not apply 

in such conditions as ftmgua Infections in which t 
again, tfoo tmotunmt ia diructod toward tint infection. 
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A £ “ | If £ K t 'JH 

Su^sc st^d rocteii es 
for 

■±^ .^V- •' rs a-;. 


foliar ir.£ f ar tfcj application of 

^ ■ s * : ^ r^rapy rVijjdLt a rarLai of cunwi 
lltcratsro 4Lid recant opinio ?f recopiisad au- 
cr subject. Specific procedures 
Uiltad artin ly 10 funerai cri.-jci.yies a.'il it is 
ricccMic.?; tin t*in r:nj-3 and MiUY 

t&cit 1 -t desired to scco.-=u*L:tc indivi- 

i-rtl requi^r^seiTSS* 


.C-£f:'%? T Ficr^’-s (Frcv«t*tiT*) 


OfcJeCtlTOJ 

Si^LC C’JTTCirt; 

Wave Form 

Eta to cf Ispulsei 

Activ* SUctrodv: 

3i$ftirsife Daetro(^: 

DuaUofii 

Cofenentr 


HE 1*515 . tthm-'B 
Objectivet 

Sasic Cvmoi; 

*C*C 


Hi la c?r.;riftil: j-’ V' 

tdasttn of adiwsicr-s fallowing iajHj' w 
sugary * 

Alternating 2500 cycle# P*r &>nu*a ft*- 

Sorting- 

tc aC s'jr^es pit =iintite* 

5* X 3“ wet pii Jivtr estsr points of jCL’^wt 

cujcles* 

6 if x ?" *et pod mar spinal sanr* root of 
Subject r.isclo so ter r.-.rve tTinci. 

^ CO 10 fatn atoS Of 3lid C*trwU®Id »r*— V 
or every other day ex*mi.*inl ta aTOi “ 

-.iliici triuaa. 

?r^ r»«» prwdar* -W tv iu*ncor*to<i foiloB- 
j^u; vbicr_iJiAi surgery as soon « t-v scar^r-i* 
fiOli Usaled* In this «» ***“ ac Jf^ 
treda is plrcot directly aver tho sits a* tb. 

seer* 


Of articular notion thrautfi olv-iva^ 
in fiferot-ie limitation by contractile * k<uxi ’ e ‘ 

Altcrnat iiigj. >tO eycl*s per iro ^ Ut r " ;: * 

Pulsing* 
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tf-ti 


m u *t 

* c ti« &******' 

huhta* n«**** 

taxation- 

G«Ksdnt$ 


2 w fc ^ cs ^-*** 

* ^rtUiB el«ctr«le with ssmil ^ 

K-jsclo =etor pouixs, &r 

ovor -ctor poi*t groups, of ^ 

Hdt F 5d ^ : ac ti,T*t±ng ortidOotlflu 

j«o* Bfjaalo* Qt 

^ 1V "; _. d SV3T spinal ncrVl6 ro «t 6t 

SSL^ «!2* *>** norv * br * nri '- 

saa, 

SjSSenW to a total of 1$ to 20 

floats of I^e stsmdi*£ will necessity 
SStfSoDhl ltfiG and ^S"™ 

Siva nation and corrective «firalM 


jUS.Trisrr;s 

CojoCt-lv?: 


Sasic Current t 
favc Fon:,; 

Hate af Inprisej 
Active Electrode: 
Diapersivo Electrode* 
Duration; 


CoE^ent: 


BALL'S PALgy 
Objective* 


S.eiit-r of pain and crr^st of arthritic 
process through prolonged w.so^kti® t-jr 
Un transfer of «h^.holyl", 0.5* 


* lit k ?t‘i ■ 


Direct* 

Continuous, 

Monti- Inoperative on continuous wave fort. 

CojmeeW to 11 Positivie? M pole, Seft n Cc^u&‘ 

Connected to ^Ncgativo" pale. Seo "'Qflo^rit 1 ► 

3 to 15 ^ilnutos twice vrihekly, tiae keir.g 
dependent upon current quantity employ ^ 

£Z to 3 ailiiro^jorus per square inch 
active electrode 3 r*fi is suggested*; 2i 3 " 
continue at first sign of u*y untoward 
hysteric reaction, profuse general 
ation, tactic srdia, etc* 

Refer to Page il, "Lev.- Voltage Thera*"' 
ior dot oils covering the preparation o: 
electrodes for the local or iitmersicn 

methods, 
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LV-ft 


BELL' g FALSf {contirtUtfd) 

[Jgusic Current [ 

ftavg- Forms 
Rate of lapulsos 
Active jLlectrotle-: 


Aito.s-fULtir.fi, 120 to 2?00 cycles pear - seqoTid 
frsqucKey* Select frequency iralvciiig best 
contract ten with least amount of current. 

Surging. 

JO to 60 aureus per rdnute. 

Mue ole T osting olactrade with pnn.ni disc 
over individual Kotor points of facial 
ifiUSfilCO involved ■ 


Dispersive Electrodet h" x 6 P wet pad over cervical spine* 

Duration 3 1 minute of visible contractions in each 

of the involved muscles* Increase gradu¬ 
ally in daily treatments. 


BtmSITES 

Objectives Relief of pain and diminution of inflramntory 

process by prolonged vasodilatation from Inn 
transfer of l, Hecholyl JI ' J 0*5? .nqueous solution. 

See ^Arthritla 11 for detailed Technic. 
Alternate 

Objective: Same as above. 


Basic Currant; Direct* 

Wave pore Continuous * 


Rato of Impulse; 
Active Electrodes 


Nooii. InoroiMtive on continuous wave form. 

Positive pule. pod ever affected 

Bursa. 


Dispersive Electrode,: Negativa pole. I^xS" wet pad at any remote 

point. 


Duration j 
Coiamcmt i 


10 oinutDS with £0 to JO uwLlXUnocrosj daily 
la the acute stage* 

After acute symptoms Btibsidoj follow with 
contractile energy as outlined under 
"AdhysicnSj Fibrous". 
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i-gvldl 

qt^oatiw 
jjjuin 


(Tflw f** 1 
Knt* ef im***' 
Active Blection 


piaparaive Kluctradet 
Duration; 


wtW0 . w «. «f — u "'” * 

pn*r(ji» 


lnoporttl«« on otnUiMW. •«. fora. 


..oio. spooml b..U-.']i>po<t two eojp,, 
*Ki,U « moulitod hUKlln 0 ,,^ 




Ha|n ttw pol^i *"* n " 1,64 P° d on 4bd0fc|, ‘ 


,■ 11; mniinmpor^B will marfncti of irodwi 

apoa turns payioh-whltuj uiuAlly S to 10 
minutes i Ruvors* polarity for 1 minute fatfoft 
runttvint rrcw ttmwu 


Coinnunt-q 


jn the of the wpoflUl. boll-slupod bam 

eopi-iT oluctrodu, thy ow Toohnlc c -u bo u-'.rd 
irom a ccirbon, ball vloctrotiu wrnpy- a In cotton 
soturnted with $% solution of lino or copper 
rulTaUi* 


CERVICAL STrUOSlS . Function*! 

Ofejeetlvot Dilation of the cervical canal iy Electrolysis* 

Boole Currenti Direct. 

Wavu Form i Continuous, 


Rota of Inpulflos 


Noun. IflOpartitivx' on oontinuoua tffiv. form* 


Aotivy Electrode■ 


Dlnjhjroivu RluctroOu: 
Duration* 


CttKfLUit i 



NegiUvi' |»1 l-. fl|U'Ctal bnru aojipor «• rvical 
diliitlng ulactrotiofi In grachutvd alien «"• 
lnaulutud handla contacting external oo. 

Raaltiva polo. 6»xfln w«t pad on tho abdomen* 


1 t_0 r ' m -niwipurga mnUl dilator -i Helen l ||1u 

carvlonl c,Tii.i.l undi.-r g<ntlo pressure. 


ui,i snuiUu.it oii 0 of cervical dilator Ln ^ 
for thu initial traatnant mid aucocanl^' iat 
-.us arc uaad f 0J . yiuQ^ auhjnjquurt tr-L atJSo J1 
Tho tip of th B dilator la aniafod in thu «J l 
ru-JV""! aontlo arm, continuous pressure ™ 
l _, hud until tha Inctrumont slides !**• 

tpoi 1 'thfflueh thu foaming wW* Qi ' 

trolly sin . JiApoat onao woskly. 















QCNSIIFATZCM. Chronic 


Object!?* i 

I Acre *.-■€! ic aatility el colonic nusctllflture 
thronixi i—crav^esrt in tomia. 

Basie Gtm-flirtj 

Local Method 

AltersatlRe^ 360 to 720 cycles per second 
frsq.uen.cy. 

lave Fotb: 

Surging. 

Rate of lipuji: 

IS to 15 surges per ainut*. 

Act!vs Electrodes 

3**3 r net pad placed over ileocecal Juncture. 

^ispsrstve Electrodei 

6**3 " wet pad over the spinal l'jnbar area* 

Buration! 

ID to 15 JEtnutep total - see *Co=-*«f.t 11 - 
repeated daily with decreased intervals as 
cerditign warrants. 

Co=?", : 

The Active pad electroce resains ir. cum posi¬ 
tion until four or five viperous contraction^ 
have been induced. Then, it is moved about two 
inches for the nert £ or 5 contraction* until 
the entire course of the ascending, transverse 
and descending colon have t*?er- traced on the 
atdoesu. 

Keflex method 

Basic Currents 

Alternating, #0 to 720 cycles per second 

frequency. 

Wavs pert* 

Surging. 

Sat^ of Impulse: 

12 to l£ 3 urges per ninote 

Active Electrode s 

3 n *3" wet pad under reclining patient am 
covering coelaacum ganplion ou one ?ids of the 
spine - about two inches laterally »t thr leva* 
of the third thoracic vertebra. 

Ljister^iY? Electrodes 

3"X3 m wot pad covering cooliacuc: ganglion on 
opposite side of spine. 

ImiratioDi 

10 to 15 sinutea vigorous contractions repeated 
dally with decreasing intervals as condition 
indicates 4 

Cocar-j iX ] 

Mental habit-forming training in fixing sora? 
convenient established hour for attempting vol¬ 
untary evacuation, elimination of any divers icr. 
during this period t etc., should be instituted 
at the beginning of treatment. 
















MM 1 

Objpetivp* 

llojja Current; 

.f*vn fi>rmi 

flatP Of 

Active Electrodei 

Plapiiralvv KleotJ'pd* I 

Durutlom 

Conunent: 


tHiJCKETRlTIS 

Objective! 

Jituiie current; 

Wove Form) 

Motfi or Imp^Laoi 
Active Elactradej 

Itlsperclvfi Electrode I 


„ ^intre** tlsroueh pH innwme* *nd 
iwli*' (>r f!;functloh*! tonicity thr*^ 
iMcrowJW" 11 . ' 1 .M,jh. 


jjjg; 720 C7=^<« s*r m c ^ 

frtxtuancy* 


Xiit otago* 

2nd *t«f»# 


Gorstiivucufl* 

3urF;lng* 


Ui , w , «*«. ™ =•»«««» 
M.S,' IS W 20 »“>■*"■ P' r 

Ht »tHe, »OB»tive P°l*- >*" * ®" " ,l <*> 
rttaun over utwru* and ovarie*. 

2nd atoge* anflid* 

ini atone* Positive pole* 6" * 0" net pad 

under lunbar Area* 

2nd stage* *«**• 

1st ttftgs, 10 to IS minutes with 2$ to JO 

milUemperes. 

2nd a to no* 10 minutes vigorous contractions. 


Following the initial application of Direct 
curr'int* without chancing the positions of 
the electrode3, the controls of the apparatus 
fir#* changed as Indicated above Cor thr- cont¬ 
ractile action. Three treatments weekly be- 
tween periods is suggested* 


Dentruction of infected tissue by Electrolysis. 
Direct. 

Continuous* 

Donoi Inoperative on continuous vav? ford* 

Positive pole* Special bare copper intra— 
electrodes with Insulated tip to prevent punc¬ 
ture of fundus wtiiTh in sorted into the uterus to 
contact the endonutrinflu 

Negative pole 6 11 x 0 11 wet pod on abdomen* 
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LV-g 

nmoHErrrms fcontinued) 
Duration: 


FIBROSIS 

Refer to "Ankylosis, Fibrous" for detailed T«craiic. 


lu TiirytaB with £ 1/j eHiig^tirfu +~u::. 

or 10 days. SURE TO KWtXSZ FOLJfcITT TOR 2 

or ^ gpra BB^AfMfnrwraB^ - 

- 


FIAT FOOT 

liefer to " fr oration 1 ' far detailed Technic. 


FRACTV-CS 

Refer to "Sprains f Strains" for detailed Technic. 


Ffli GUS Ili*ECTICiH3 
Objective: 


E*Oic Current; 

Have Forms 
Rate of impulses 
Active Electrode 1 
Dispersive Electrode* 

Durationi 

Carmrient■ 


Arrest of Infection by ion transfer of copper. 
(Fereyra suggests $% solution bis cupric sul¬ 
fate - trixethylenediamino - Kith Aerosol kk 
added to inhibit binding of copper by tissue 
proteins.) 

Direct. 

Continuous. 

None. Inoperative on continuous wave fona. 

Positive pole, lumarsloe method. See "Concent", 

Negative pole. 8 ,r JtlO fl wet pad on torso at 
terminal of extremity. 

15 to 20 minutes with current equivalent to 
2 to 3 idlliajaperes per square inch of active 
electrode area. 

See Page 11, "Low Voltage Therapy M for doLaila 
covering the preparation of electrodes for the 
local or immersion methods. 
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LP-ft 

jasssiES* JBiar ” 1 

Objectlw: 

Basic Cvir^ IltI 
Wave Fora: 

Rfttt Of I*!”* 5 * 5 
active £^ctrc<£e: 


j protrudine: 

obUterft tian of hemorrhoid try Electro]^ 


Flirect * 


Conti*™ 1 *' 

B jDOperatlve on continuous wave 


« P-tive pole. Special Hemorrhoidal 
Begat*-* 7 1 t inserted ir. H..r 




««*<*. i— «•* 6,,xe “ ,,et psd mder the te ^. 

12 to 1 ? niUia^P ^® 3 " talt:Ln b Me full 
jlurations ^ advance current from zero to Eaximum » ujhj^ 

hemorrhoid turns dark blue, Allow 3 day int mt 
between treatment of adjacent hemorrhoids, 


Comment: 


Keedle is inserted about 1 /lfi" beneath the 
mucous membrane and must not perforate the 
site side of point of entrance. Needle is held 
finely with its hilt pressing against mucous 
membrane to prevent escape of hydrogen gas 
formation * 


iJlF5RTHJCHQSIS (Superfluous Hair) 
Objective; 


Basic Current 1 
Wave Form: 
ftate of impulse; 
Active Electrode; 


Permanent removal of unwanted hair through de¬ 
struction of hair follicle by Electrolysis. 

Direct * 

Continuous; 

None* Inoperative on continuous vave for®. 

Negative pole. Social Electrolysis Needled? 

In suitable holder, inserted along hair sbfif* 

to reach follicle." 


* ctrode; Pcflitivo pole. 511*7 » wet pad under patieOtJ 

5* glass bowl of water wit!) a cunt acting *■; Up 
(Sao Pago 13, i J Low Voltage Therapy 11 ) iJ. lt0 ":.*) 
patient may dip or remove the hand ss L fl9, ‘ 

ty the operator. 


Duration 1 



1 Joillijuupapfl for 1 Riinuto or until hair ? 
ey tveezers slides out easily. 


aJF^ 
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LV~i 



HYPEHTHICKOSIS 

(continued}' 

CaiwuMit t 


S’***"",* 1 " Sl,ouM n,St »• -™°v« « one 
sitting. IJauAlly not more then L or 5 hnira 

fire removed at one timu r r «n a dima aiaeulikin 
area. 

LUMBAGO 



Olijufitivai 


Belief of muscle spaem through sedation and 
inhibition through contraction. 

Basic Currant; 

1st stage. Direct. 

2nd stage, Alternating, 2000 to 2500 cycles 
per sacojid frequency. 

Wave Form: 


let stage, Continuous* 

2nd stage, Surging. 

Hate of Impulset 

a 

1st state, none* Inoperative on continuous 
wave form, 

2nd stage, 20 to 35 surges per minute, 

Active Electrode: 

1st stage, Positive pole. ) t1 x3 n wet pad over 
lumbar plexus (belly of psoas rouselo)* 

2nd stage, same* 

Dispersive Electrode: 

1st stage. Negative pole* 6 ,f xB n wet pad over 

sacrum * 

2nd stage, same* 

Durationi 

F 

1st stage, 10 to 15 minutes with 10 to 15 
milliamperes. 

2nd stage, 10 minutes of graded contractions, 
beginning with mild and increasing to vigor¬ 
ous. Treatment may be repeated daily if re¬ 
quired. 

JETATARSAlGiA 




Refer to "Pronation 11 for detailed Technic, 

myositis 


* ^ — 

Objective: 


Relief of pain and diEilnution of inflammatory 
process through vasodilatation* 


Refer to "Bursitis" for detailed technic. 



- - - ■— - 
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LV-J 


Bofer 


to 




for detailed Techmie • 


aKtatM^lA 


Bofer te 


f° r *' uil * d T “ ohnl ®' 


HEORITlg 

Objective: 

panic CurrentJ 


of P^" ■’ r ' J of intU-^ 

5 S«. bj pH UlflOOOM. 



j at»*e| Alternating, 2 SOO cjroli* 


lit #Ug«, Continuous. 

2nd etagpj Puialnf,* 

1st B uge, none, Inoperative on earnUrcou* 

nave form. 

2nd stagOj l or > poison P*'* eocond* 

lai sUfto, i’oaltiva polo* 3 "x} M **et pad aver 

brachial plexus * 

2 nd stage, aann. 

Dispersive Electrodes let stago, Negative polo* ' M x7 ri w* 1 P* d ad#f 

palmar surface of the hand* 

2nd citato* tuii 

Durationi 1st ata^o, 10 to minutns with 10 to IS 

ndllifuapor^r, Haul S* 0, 

2nd slagu, 10 limited Of ttrndnd oontrAfu*^- j, 
(grossing Iron mild to vigorous aceordmii^ 
anew of patient. Treatment may ba repe.'t ' 

if required. 


flavo ror^t 
Rato or Impulse* 

Active Electrode: 


ConuTiuntj 






Sciatic 

3 a let lea la troatod in tixnctly tbs 11 

with the exception that the Afltiw 
placed over the sciatic notch mid tno * [■' 
electrode on the sole of the foot. 
ifoatatlon 1 b mainly Iji thn lower U'g- ‘ A &f 
deotredo may be placed in the popUt*** 
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pHOG}lgTR*TIS (continued) 
Duration; 


• “S^sysass-n!" 


each TT^ak 



m 


"I3ROSI5 


Rerer “ "*«Kyl<-=«, Fibrous t „ 


Technic* 


FLAT FOCT 


Refer to “Pronation’' for detailed Technic 


fractures 


Refer to "Sprains, Strains" for detailed Technic. 


FffiQUS IBFBCriONS 

Objective? Arrest of infection by ion transfer of copper* 

(Pereyra sut^ests 5% solution his cupric sul¬ 
fate - triraethylenediaiiLRo - with Aerosol kA 
added to inhibit binding of copper fcy tissue 
proteins») 

Basic Current: Direct. 


Yrave Form: 


Continuous» 


Rate of Impulse: 
Active Electrode: 
Dispersive Electrodej 

Duration: 

Cement: 


None* Inoperative on continuous wave :ora. 
Positive pole, incersion cethod* See ”Carmen 
negative pole* S«*10* wl F** «n ***** at 

tenuinal of extremity. 


> 20 minutes uitn 
3 milliansipar&a per BQfl* 
area 


s a gs?*®=* 


■ 
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1*-1 

Compia rit s 


n f the poraly^ed rauaciU wi th W 

Tc3tt ^»rrent *r.d Alternating eurr** J 

«■« forms wm . I " : T eal *hi=h 

•"^fSSoS induces th* most vl EOPOUa 
c ^f? ! with ^ leaet OTOUnt of ""J- 

JSf et iSi depend 1 ?ur s ely upon toe d«S^P 

STiKtMs currant combination. ^ 


EBQKATIOf? - FI* 4 Fo0t 
Objectivet 

Bade Current i 

Wavo Fora: 

Hate of Impulse: 
Active Elec trade; 


Contractile exercise to counteract woman 
weakness contributing to pronation end 
ins of arches. 

Alternating with 20C0 to 2500 cycles per 
second frequency. 

Surging. 

20 to 30 surge 3 per minute. 

3 [l x 3" net pad over motor point of tibialis 
sntieua - outward aspect of tibia about ] M 
below the patella. 


dispersive Sloctrodc: 6 1f x 0“ wot pad under sole of the foot grat 

contacting arch. Immersion method (Sec mjjs U f 
’’Low Voltage Therapy") utensil filled 
with salt water nay be used. 


Duration 3 


Cojmaent : 


Beginning with 2 minutes of vigorous contrae* 
tionSj Increase gradually in alternate cay 
treatments to a total of 10 to 2$ minutes, 

Self-conducted corrective exercises in ttu 1 
between treatments is recommended. 




Scfer to 'Arthritis 11 for detailed Technic. 


sciatica 



^efer to "Keuritia 11 


for detailed Technic* 
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JU»-m 

SPRAIK5 and STRAIJjS 

Objective: 

Basic Current: 

Save Foiti: 

Rate of Impulse-: 
Active Electrode: 


flefltfval and resolution of the vascular and 
lymphatic exudates resulting from trauma af 
arterioles and lymph channels, 

Alternating with 2500 cycle per second 
frequency. 

Surging* 

10 to 20 surges per minute* 

ItiSCle resting electrode with small disc over 
motor points of muscles involved. 


Dispersive Elactrode; L" * 6 h net pM over spinal nerve root of 

subject muscles motor nerve branches. 


Duration: 


Cement: 


Begituting with 2 to 3 minutes of mild contrac¬ 
tions, increase both duration and vigor gradu¬ 
ally id daily treatments. 

Osborne observes: "This 'massage’ is physio¬ 
logic in type, not possible to produce by hand.' 1 


STRICTURE t Esophageal and Urethral 
Objective: 


Destruction of constricting tissue by Electro¬ 
lysis. 


Basic Current: 
2fave rbra; 

Rate of Impulsei 
Active Sleetrode: 


Direct. 

Continuous. 

None. Inoperative on continuous wave font. 

negative pole. Special olive-type bare copper 
electrodes in graduated sites on insulated 
handle contacting constricting tissue. 


Dispersive Electrode; Positive pole. 6 n x ft " wet end under dorsal 

spinal area for Esophageal, lumbar soin.nl urea 
for Urethral* 


Duration; 


Caron ont: 


3 to $ millibnpfirea until olive slides through, 
constricting band under gentl* pressure. 

The smallest size olive, which will hot pass 
the constricting band, is used for the Initial 
treatment followed by successively larger size? 
at each subsequent treatjant. Lruntlc pressun- 
is maintained until olive slips through stric¬ 
ture, Repeat once weekly* 
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Barer « HKr ' 


ffiyflPOLZ^. Tr*^^ ^ ^ 


Treat a* f _ -Ser paint of trapsing 
S^etroda ever - Biwetrode 

£S^S«" 


-.-^L- j. Ifidcfect 
$&J.ec--ive: 

sufc C'JTfiL^ 
nav^ Fm: 

Si',« Df Isfllfitt 
Active Hectjra^: 

^isptraive Uectrade?: 

DttrjrfHi^t 


Coansut; 



Objective; 

^“ie Current j 

•Jmve Foru: 


-owl of v^rte — ptov—ftit 

L nutrition by prolong** vasodilatation 
iar transfer of *Med»3arl-, S 
~ - -_ 3 .^~' *? solutiun- 

DiTBCt* 

Oonttmova* 

^or.e. Inoperative Or. continuous Wavs I err, 

Fcsitive pola» Locate above or be Ion iJ^sratai 
area - h’OT IK CONTACT WITH t<LCEP + - to -irra;- 
area between, active and dispersive eltctrccfj. 

See lf Co3:er<t' f ■ 

Negative pole. 5 n x9 n wet pad, or ir^tersio-t Ltet- 
silj at any conva-.ier.t recots point . Se# *C< 3 ^ 

5 to 10 ainuies D-iee weekly t tine being detent 
upon snount of current used* (£ to 3 
per square ir.ch of active electrode area ii 
tondad *} -- 

to Page H* 11 Low Voltage Therapy 1 ^ f*f 
covering the preparation of electrodes for 

iwwnraioai methods* 

Alternate 

o£ lesion and & 

through ion transfer of copper ^ 

Lirect. 

Continuous, 
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LV-o 


UICERj rndoJent (continued) 

R^te of Impulse; None* Inoperative on continuous wav« farm. 

Active Electrodei Positive pole* Gauze or cotton pad of suffi¬ 

cient size to cover the ulcer and a alight 
amount of contiguous healthy tissue * Back 
by a copperj ains or block tin metal piece to 
conduct currant. Saturate with 2 % copper or 
zinc sulfate and piact in direct contact with 
ulcerated area. 


Dispersive Electrode: Negative pole, 6" x 0" wet pad placed at any 

convenient remote area* 


Puratiom 


Comment: 


15 to 20 minutes dependent upon amount of cur¬ 
rant employed based on 2 to 3 mi Hi amperes per 
square inch of active electrode area. 

After sufficient treatment the surface of the 
ulcer will become discolored, green with copper 
or grayish-white with sine. Treatment may be 
repeated twice weekly. 


VERRUCA (Vhrts) 

Objectivei Destruction of lesion by Electrolysis. 

Basic Current! Direct, 


Viave Form: Continuous, 

Bate of InoulsBi None, Inoperative on continuous wave form. 

Active Electrodei Negative poltj Small steel needle in suitable 

insulated handle inserted vertically in center 
or 11 eri as-cross 1 ’ laterally through growth. 


Dispersive Electrode: Positive pole. 6 H x 0 1 ’ wet pad at any con¬ 
venient remote area. 

Duration: 2 to 5 mill!amperes for 1 to 3 minutes, or un¬ 

til hydrogen bubble appears at point of inser¬ 
tion or needle, 

Comment! For small verrucae the needle inserted in the 

center and thrust vertically to the base of the 
lesion is sufficient. For larger lesions the 
needle may ba thrust through the sides to cre¬ 
ate a pattern similar to wheel spokes in 
several applications* 
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12671 

T2672 

12673 

nsik 

T267S 

T2£?6 

0166 

GJ \£$ 

0160 

0163 

0161 

G151 

B2SKB 

352 

Tc £25 

B SjL 
*535 
ftSjfi 
0161-2 
T2U.0 
72529 

osia 

F3570 

?3570l 


rrJj 

X 3" W<* ?*» E i* c !^ 

L X 5» Set Fad S^ ctro ^ 

r„ x 6" Set rad Electrode 
« jS 7» Set Fad Electrode 
j« X 8" »'et Fad Electrode 
g. * 11" wet Pad Electrode 
Carbon 3all Electrode 
Comer Ball Electrode 
Cereal Dilator with 5 tips 
Cervical Dilator, lovey 
Cervical, Bell Shaped B^ctrode 
Electrolysis Needle fielder 
Electrolysis Needles 
Hencrrhcidal Needle 
Hemorrhoidal N eedle Set, _ Ne e s ey 
Irtra-Uterine, ins. Tip l/e" 
Intra—uterine, Ins* Tip 3/16 
Ir.tra—Uterine» Ins* Tip l/l r 
Muscle Testing Electrode, 3 discs 
Muscle Testing Electrode, 3 discs 
Urethral Olive Set, h tips 
Urethral Olive Set, 12 tip* 

Rubber Bandage, Interlocking, 

UnKKdw ivii + It T1 i? _ 


gRlSS 

t 2.35 

3.07 
3*?S 
J .?2 
U.25 
6*10 
k>XL 
IwjO 
7,00 
15 A 

6,00 

li.CO 

XaOC 

HJ.SJ 

"JO 

- w-h 

>*20 

*00 

23 *7? 
10 A" 
ji.OC 

1 Z 
J6 
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/m ffrtpAmi/ mpmr&n *m/r*»/t£f} 

iWft ' M ^ Mhfbtw^ /JwfXtfJvr#/ *'/ Mr l-j/fr aff/t&h 

<tf A f+4 /a tr- // 


H. G, FISCHER & CO, 

f B S N K U N PARK, U li hi O I S 

Muiiufaqrurcirt of high Huulily X-tny Odd ckclTamndlear 
equipment ilntf lp 10. 

Holdup if Jhti II, s Afnty-Nnvy ‘ E ' Award wrlh llll*d addi- 
nonal award* r.p?c Mhlnd by iho Han on tho Flog, and 
hold PM iif l3-.p u. S. Novy Certificate af AchiavaJiicrd oil 

lor outstanding urndrti rendered. 

Tlus sonus of ova otds camliluioi tho jihjjI signpJ 
lectfgflp/ion granted qny mpnirfcrcfurer of x-roy 

tqiiripmenl. 

Producing In a new 87,000 *q, If, lacloiy efl!<innt. 
dui’ablr, onrodini apparatus, which alTon customer* iln* 
ijreostiii value per dollar expended obtainable in the 
entire induilry. 


iW* 


' * (f 


A, H Oiorteft. HW Admlk.ll, * > H^r- ' ,r "* n,l "» 
Cvrl'llnil* cl Athliv*m*nl ru A. w, Mmh >. ftoiilln' 1 , H ° 
riKli.r K Co. jGffittof 4J. S, Hoey 1 


jiJit'^ Wlfit 


- 


in Itrui UJ Ml HIHNI ANti lUHCinhY 

u rrlMitkifr nf Adnriirmrril 


4* 

l. 


OVER 100,000 SATISFIED USERS THROUGHOUT THl WORLD 
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Tofigties in Tre^ 

Books in thv Running 

Brooks, 

Sermons in Stone* 

And Qood hi Everything. 



Fischer’s Magazine 

DfWi'fJ 1 1* thr *** Sr tout* * J £,W«,.PA« m- 

T£ir*pj an if Jii r/j inifrtJli *ftbttt44 mwJ *jim' fJiEjftorarJ 
ffli’t/ji'iii 1 iff ^ritrfirjpif if, 

r w *4^ 1W i ti 

H, G- 3-if.iHiJH iVCa^ Irur.n U.VU4J WaHatma Ay; , Oi ■■<:■.' ■■ 111 
Vo i. ( M h v, t.ui__ N*- 1 



Editorial Comment 

■71 from lilt volume 11I cprn- 

! firiontlpnCv rweivisl daily, Ijy thft ItiuVu 

iv i ipmiuciii. it.Sintnl^!vu trim i-m 

■ 11 -1 | III- tLiimlnT "I helpful su^K^norL* 
offered, ‘"fWWkr'i MwriH* & P rr,v ‘ 


L! olltrtdr rr.'i'fw j k- prriv- 

— — i n k i ii except iiM-il iflterwt, 

" Th\+ is** tiur iHjtlilli ihs-ui" wh*t > ,riU 

“ ’■■■ 1 1 1 " ■ l!liril , . M ,,M .lied OUT lU-ir. 

,.. mike M«b mcwAii: issue «f *P« lh*«pc$fc virtue 

1 th;iii its prakcravir •' * 

ttV want mare wpy^we want 1 - 

l.l,-, t ls.ii 1, submitted—we want to circulaleanBHUil initio 

dll' l;,u>[ jml III"! I'kiysilil hempy wdiniW*- 
V.;, ur Willi your Rstliw Ap|nr d IU« l«i“ te« &***! 

ttauendeni iiiMHi iv:n ilifnRir, _ i 

•['If U'l-hinnili- V„U IlHVf ik'V,.)i.|H'(l V'.ur "»'l 

xir:;,, ■-**-j-g 

«£. t’pjwi, - 

'L\m i,"u iwriuii on- 1-iM. T3S5S 



_ 
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mCHA'F.v ir m wrw!: 


l.r! m Hear from v-mi everyone who rend* ihi. ]j n Mll| 
rhink ih.ii In-, .m-r u-.i nre ELchievniit sunah.H U a ctTtam 
\mv Wjlh f Efemt trrJpv InMlnirnr iW ■ ■. (, Eerhrmjije 
■» rommon knowledge. Many nf your breicli^r nhvsMan» 
mi^lii jem lit* lm iking; U.[ a dmiliir ii| L .. L 

vortt t ONTUtm iTON VW. 






Diathermy Suggestions 

Dr. Fhmra tL Fotkm.ir, U'uiliLiijiiun. ii. c .. 



posaie iii Di.iihrnm- i - .1 ilur^ iFi.it run 

lie learned only Ik l-vj . In Irgar- 

inu -in■ .11 area* with \a ' rhrrniy, the 
number tfd mi Hi,imp r .- ■ *\ m dimjlil 

never exceed lim h- , V ii ii are inch nf 
the active elerundi i ■» m- ,r cagn tli* 
comtori isf tin- patient ^ i In- liesi ^nhle 


I lie d Lira t inn of .l i real, men 1 will depend mi the - Miidilkm in 
Ih- treated* si* well ;n 1 hr i>;n iui I Tnwl mum-- varv in dLEra- 
l«m from 5 Tnmu.tr- tit 1 fiaiir. 


Freijumi-y nl irraimL-rU aUn dip. ml- cm 11 i•- cu-nsIitmn to In- 
treated 1 1iii*L |hr ability of the piUivrvt lo mine f-n (ruat* 
mt-EH^ Em mi-Ht no-e* dally E real; ujeiLl - aiv mlvh-abEe aE 
Fir-E ; Elien rhn.v weekly, later ivihv„ .uni i lu-n pussihlv mice 
wh week. 


lliuiiiermy ■ « mil a j .an .h i- a for all dii-uasu-;, y i■ L ii - indira- 
M'Hk art Hum It i- a miM [:m 4 l]unE adjuv.mi pi many 
th era pen In. 11 il‘.c*- iiri■ -, uni in many fiM 1 * ii \> tin* Ends- 
2 ■ W^nifKuiir ngent |mr exceilence. For diathermy ii 

Iiimi imij li.' ii 1111 1 y and Ihmi i- ru , M-.--arv Hr life, Lu heallh. 

m. ... Ural i- in ■ . -.iry in repair In injury to ihr 

rr.-Oiriim s' gp <r-i.- when h-r.i -e i- pti-s nr and rli.Ltheriiiv 
liimiiniifi ilir- ni-i-ded hr,n wImre it in w.iiitinl, and when ii i- 
^aniid. H‘ilm*nt MXl-llg: ihr IiimI n-^ldaHilt; Him---. 


L 




Electro*Coagulation of Tonsils 

T. HnwurLl Plank. |J, 



© Fhe rwltarmm of hyiwrlrnplded tend U a* wdl 
ii=t the di^iruehrm oi lindEy dUraM tennhii 
w*lh h 11; h frenjuedry rilrrenl- i- m»ir!? .im| 
mure .h’liMinlinic lln alEnnlimi u\ the centra* 
pir.i. fili.nier u]iu hf>t .s-e- th>- v.kI inaitjfdy 
yf l Fuse niiMa. When fine e-ni-ider- [he ^mw- 
INP a 11 E i I r.L | Ii V iiiwnrd Eilfir milKV.sl by Nijfglcill 
ciifan thwe U inrrea-tnR neecE of invt'-ljj'.iiint; 
methiulu ul rre,M iin-nt. 

U is W hiunclitas njHTatbtl lh.lt can lie performed m pnfV 

• i Ih ii- ,ii uj reriuires Inn a few mitmicL Tin- p nr.-a a mcil 

\*y the treaLmtniL can |w controlled hy any ^* id I teal 
ihfiSr- r he writer u-t' i lwt» perron I nf all i/veept I hn • n 
which can [if ii-L-iI a.H law’ as unr'fifth nn.r |m 1 nt anil all 

’a ii houi danyer id Ervxie elTeri- it i ifatnc imnihli 1 I. Ifn-m r'-it* 
li“[ aa il ^Fiijnld lx". The Viral anfirh?(ir whiulrl In- inserted 
iiiEo tho toiMil a* Well a* I lie puri ron •iill.tr tiHsiiiM. 

\IF tonsil- mH-flinfl tryjliiu-nl ean In- taken fjfe *■ i with the 
hE^.h fft*! jiii'iiey eiirreni-. Thk iin lnile-every!hina frsm Ehi 
-iiiiple hyptffriiphy. |he repeatedly infected, iiilkirni-■ I E'ln- 
ell^ those biidly cfiseasDtl and nbscKseiL t > iln m iii pliant 

nm-iL-, nnr! it make- no difFL-ri-tu:e wlu-lhrr Hi.di^n.im y 

i- h rl the -.ii 11 imaPm- or r.fcrdnom;iEi>Ui« EVJn- pn-vhline Jtlie 
dkear'-fd lis^ue^ are eIectr^-ona^ulated. Ii make* ttft ditTiT- 
en ii' whi-'thtT the tnn-il- nn- ncUldy in fir ted itJuur -ajee 
i hr- mii-.iLEy ji.li. The lii^li freiiueney t real me nr nl bfldly in- 
[fcied Eimidk need mil 1w rictaytd until the infection caii he 
abated hy -mne "ihi-r means as it h iwiinctimw nrctmtH^ Ifl; 
do lif fiire Ultliiitf opera!iona. 

] h’-liilali/atian uf the patienl i- ininsfe—ary a* ii i'* purely 
L II Miiiff i ivjiI iiieEtt excepting mah'iiui" >■ - FwoftfMtiv* 
-n rili/alliiii id the ihfisii s- whnlly uniwxowwty ar* me enf- 
,riit i h h.“« i hilt by [he Ihf^i mrthi.nl kinmn tn dir world 
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Fi$GH£k'J MAGrf/JSl 




maw ms 






oiif.-iy^rWCC^ivi? Ipi*- it J*(IM n|M’tarivi- -n-fili.Ml \*m j- |n-„|_ 

aiwmpfislicd liy tfu? ui -icinue e-o- ii^pn a tfutqr-ewibd, 
OU&rti-rtien;my la ni|i All _b:i rtf fin -ne billnl by a turn 
I serat li re above l fi 4 ■ detect I". .1 11■ 1 one hast no tnmple ra bitty 
1 hr lempenililrr of the lon-fl !>• Ill tit-give- I- .-: lusher. 

Thv treatment lir til'd rtN-L^iii5LiliLl ion whli Fill'll f rrquenr v 
current* i- blooding hence (here if no need ■ ! In m . -1 .mis «ir 
llcrtUHttaib, Hie uiilv .irtiLdetf needed bedd? tin* riudsini- 
(which Enn- rlii- vojfh nhoutd have .1 cm■ u \x \ 1 ■ «ut UlWi 
milbattlperes’l will Ik n patrol ^mwl lloHibb ■ ■ ■inlin 1 mg- cord* 
wish sufficient LtlauliillDn to prevent If. 1 ka• ■ ! l he rumml 
rend at *udidcnt length to reach Hie pal el: 111 «■ ■ - I.1 . • i"d ftioi 
-witch for ihe direel control of the eurrem l- '-pursuor. 
.1 jywd hurd-rtibher handle of convenient «1»• f leiij^fli 

capable of bidding a fdifilbLe needle ■•no. >111 length m 
n-.ich the tonsil without l 1 IT** irl«■ am I n ■ ■iiljlh: ■ Il*- 

pre*Oir, If I Sir tonsil ir. hidden lietiiml ihr u Menhir jnllir. 
-1 blunt hiMPh ut reEradcir will bu needed ^1 an -i-mnt eari 
hold the pilihir nut of the Sine "f t’Mun .'Hill away In-m 1 In¬ 
i'umrnt.. Any nun^ontluelion illideri.iL > .in Iused for llir 
depression uf I lie inngLLe ll ir i- de-ipibli- iu iusukitu tin 1 
needky il i.-. easily accumplihhed by" alimiing -111,1 11 rubber 
tubing over is, covering is LI but the di-L.d bn, h which die 11 Id 
\»- ,1- -harply pointer! as it k n <n veil kill In Iniudle 

Hit 1 actual treatment i> a* follow-.: aiuHtheiije 1 In- imisdl 
14 m>I pe-iiinf^iil^r I i-oie*; M'i tin . 1 Infill frwuienry cnudlbieio 
deliver ,|||HIU( -Wm I mill.ini 1-1 n - Lsf 1 V At-uio ,il ■ iirreiiE which 
i- Ltiffirienr n,r tipple hypen n -phir I UM’ .ifomU M) rLI.il I i - 

jLm]*err ■ :i de-cruel ion i- -li‘-irt^l >: li.ii.-i die pm i mt Mlthsit 
where ,i gund Light i .ir-< I ■■ ■ I brown into l be jhnkU; lotye I In 
F?if^ swvitch .Lt ,i irun ven ir til fli-s.inre: have rmi' piile nf 1 h ■ 
i 11 r irni c i'in j:. o.i ibe pwluMirV luind-i jh rnito-rosideii 5 flSi«"i 
h.iisdlr i> Iip-1 Spit tbi->, Now with yiiur iieedle li?ildor ,iMd 
longuediun ■ m you nfe reutly for ui-Ih.iik Tf mure reiludirm 
m -i/'- ip- w.sniird, Luy iln- mi edli on tile t»in-S 1 -md ^U‘|l i'll 
I In- f I k-1 1 --V, iH h w,«rrlliiu: r-.m Lully (lie .nlirl! nil I lie i i’.-Ul'. 
Ah?I j-> -i-mi j i h l 1 11- in injnrurin * to bhineb stoji ;ifld mm e 



llirjiM-ihi- ti* .i Nev. ,|r.M uml ]M?n rnt n» aliOVe untiHuH .lt*- i- 
iM j-.|i ( .dU imiLeil .11 wdiidi Ihne the pnsii nr h r»-udv (o k-p 
id«nn p hirt reguuir duikHi P 

However, it ■.-hi wish fci 4&ttftny the timsil, um the itrring^f 
■ u rriul ,nii I iifperl the ritvilh- in in i In ujuhI ti-oi&ubciiL i^nt^ 
I-hitiIi im K. I hen priieewl a* In-Inre, .ir.iiii \l i i ■ h i ri |± for flu- 
I u.|ii« Ill'll .1 |i|ii’.n iJtnr whieh v'i ill i.ike ,1 1111 - hui^er lirrli 

I few ii-e.ruid^ 1 aidy., .mrl hull nir.m ili.o ihr ti---.ui-- iiriiund 
I 111 ' p'liir Ljf 1 lie lift'd le I no lieeN eriiiHubn^S .ami il— ifox-nJ. 
\hpw re insert 1 hi- uei-rllr- mi ■■ ,;i ntw ;irrn um«l I’^ulSnui-e un 1 il 
lt'L> dehin.iL di^trLicliriu h.r bifu iii'CuiiiiifihliL^l ,iml .Li^.iin 
vour paiierii cun ^ 4 ^ ill h hii hi* daily mtujw .1 tore, 

fLie ch'^truyt-d li^sue will i:*m\v awMy in -djout s^fl d.iy-^ 
r- i-wii v >it-I I'-i mu .icil JjUiI forcible n-moVAS nr you 
will -lurt bleediPg. One rre.icmenl u-uidly sufficrkmtj hnw» 
.■eiT, if urn, -ni 1 iiluf H .in tw given a iikufflth birr. The actual 
unrkitlft linn for Imth liiu^if^ 'hmilil iirpl In- nver five mitir 
utes, 

ltd 2 Huy worth Building 


IT.mi 1 1 In M vear* have been adrlt^l to cine huirum 

MEl- in Ilie l.i-i MW ceniury, due 10 iln- peuz™ ™ ftierfieul 
-eicncer Hut tililMlL^ll ^vill die in Ihe I rniL'd Suim 

.iiimikdly froinjirewnlLihie diftEHSW- 

D C □ 

Win n ||i,* 11 lil'-.I nm nf rupplii"' and attiWrHa r-nmey up 
iiM write HS(■[[!■:«. PlU your dependent where ymi 
know you may 


The di iLi.ll iiS the emphe. mcttl ill ph>>u 1 1 im.oure- to rhe^ 
whn sniffer k ■uMl-hunli' ty lHl- oLiaek. The .(doping of 

ihop im-.-i.im-> i'' ilu- 1 '** 11 ‘ tu 

,mj thine li.w.iril ilrK ins lilt lam* -.«i rtf tl» pnetke ol 

lin'd H-iin-, 
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FMCfiZfr S .1 fJG. fAtttt. 


Diathermy in Pneumonia a Report 

of Ten Cases 

ll>‘ ffuriy I'nEtJis fflntltn. Si. 11., Nl -A I3 iivrn r CfflQfl, 
ConutUiomt hi piiy*iokiimpy, V. -S. I'uhlfe Health s^viri 1 



Iren led h\ 


These tildes Lire fr* iris iny lOkisuIthijg service 
in ilie Up Sf Marine Bbapituit x .. i\ 

w Vork, ii i- -rt. I U\ [srmii .f Cof 

(■ri'irHc 1C suiaiL, Mi-In .1 Offirer in 
I b-ITLi' I’Vr I h.ive bi-eO rep TEe MlffO* 
tofu re a miiilber nf lti-w- of peteum mia, 
dialhrfmv. hi miss I, if m l nil, of tin 


.. &y 

i huj-i ■ was lacking i he labor fuory reprorc - din Fra I rerrards etc,, 
v, liirh Iflrgdv uhvialed tliesu report lieinij .h.-l vpu-d ill their 

f.n i- \ .|,1 LL*. in do nnt it red hr reminr H I nf tli c cSlrems- 

nimloil Cli n nnjfrl be CSiJKi‘«l in any trfialmpnl 

a- specific in I hi* djic-ise. wlitrli v-nh- - - ■ ■ ■, .1 ly m type ami 

mortality in different -easorui! cimlenik - 

iSLUliermv h a fclrm of cxJiiVoTimv Ill'll ; - m r.m-rl iluep in 
the tL-^lWS Wtwisen tin- pole* iff tile I fc ‘ V- I type of high 

frequency current- The machine 1 u-ed w.- <1 the portabler 

type, r^ipahk of delivering up to 2500 miLliamperEfi of cur¬ 
rent. 


... was turned on stowly t the rheostat T'wly ul- 

. I ..I until I maximum of 2000 iniSli-LiiipLTu.^ was reached 
in alwnit four minute^ Thin iv.r ronlmile I far iwunty min- 
uii> and - I mi-. mi down In ab^ut two mi nine f- 


Then.in .it least clreeII different nnd di linn tn hiujiN; HI 
llir no -.1 diathermy. The luebnhpiu u m- I in all of these 
r 4 -<’- ff the through .md lEimugh Irifi I n* nn-ljwl- with llev- 
ihlr (umjH-dtion metal pl-ih's ub-mi -K7 inches plitcil 
directly over the affected lobes anteri irall. nod pj*Leriomlly* 
V Im.[ -.having -.nap 1. 1 11n.* r w.h applied I M the -kin nod f hir¬ 
ing- Tb» 'in.I 1. nn (hi- p-i-1 cri'ir eh-eindv, -tl|> 
i <■ •" d by a pillow, the einteri.it* was held fteiilly* bui 


i 

- 


11 , 37 . m .i 


Mrmly, on chr ch»t *,,U. TW cnihl^ltaflf. . .. nf 

rlir Imi (jiLil MufTuirUsl laru-iil^ in ri.rrying iMIt thin tiiuiJy 
] |.!.V K'.il Iwljnfc. ir. i-iirli , wc .. . In| 

hV 1 L \■ "'t i'L . .T. r H »"«> tw .. 

,hr ?■" " 1 N 7 VV 1 "' ,r B r v ‘ n Tilt X-r.iv- wnw taken 

1,1 [ 1 , " f . l|,, V ,lt 1 UlKir-iy.ry. I'hc htmr,.|rirs .. vt.-r,- 

!" ,li l ’. 11 du«r of llutt T’. hi-. t»« T.ivl-ir, nnrl,Wonts 
iiirHlnm >•■ ih.- Ihpiirime.il of l h hvhsi.thi-r..py w.o e-i rjv, 

I In.- Iri’iSliiieni ■ Tin- In \i\ aide. Mu, i .ir^ill. K jv,- ,,il rln 
trc-Llmunt pytvomilly The i--!-is -iln-iiil nearly ill 
ihi.^v which in the n|iinii.ri nf the Medical Chief, wen- in Mi 
eMremcly ■mi- d ^uulicbn. Qimplcte phym ii am\ Iftbon 
E^ry finding in eneli i I have here If any M emi arc frllur* 

II -N 'I irk looking iln m mvr ,\ e».iuplei, n-adin« • >I slimi 
'.MUklrl extend llu- time f.irhiu ofhJ llial .ilhm^l f.-r dn-pa^r. 
f will, however, read a Snief MlflUmary nf t.irh e.isi;. 


Cm 4- Jf C. L , .I'J. while, mcrelknnt seaman^ l-'ymilv h«- 
iory: one [trokher died nf lulkcmiloik IhSal hiikoiy: iai^i- 
i i Ve¬ 


nn- p.oic-iiE 'iV.i.--, LidfllilUd fo |he hort-tril.il I munry 7. 1^/J 
-md had u i.‘hil| ill .k eVdiiiiic, 

Pliy-if.d JiinEinv.- nhciv. k| ^in^^twni ipf enim- left Luruc. j 
lew H.i h!HT i-1 rtkfo* on (he ri^fn. otherwise nt^.uivc-. Spu¬ 
tum. showed iilrept€WOCtiip ti.« (stu-ininm.*, i. 

X-ray e.Siiminati'>U -hiAVr I che cntirn leTl rlic-l ilras-e and 
liL-.iri dtspiaced us the ri^hk. -yi^p^tive of Huid, Tappet! 
(wire, no rEui11 obtained. 

IbjiiiinH^; Lflkfir fttidimmtia. On the>ih d.e, nl tin- 
I Lit ieni % condition very b.nl. [lie Hi live, wen- m«njird. 
DiQikrtmy wtm sinrtnl bk hope th.n li might help him Tern* 
IH-i-.n lire started down U-i.- immvilialeb alier ireatnn in 

I . • I It.- Ill ••• I .. ..’ 1 d w - '".I thea 

11 iii'L 1 -I 1 1-is - t ill- m n,l -Lrikiiija ihitiic -ib -LH tiff- r.e-r w.i- 
the irmnedi.de relief of pniii and .li-is.--« .vnd the improve 
iiieiil in 1 hr rin'LiLi.iion r lie appaTenily l" *--m M impose 
atemlily from the ibhi Irecmvinn and lk,i* made -m unm 
Irrmpietl rt^'oeery- ^ 


■ 


(C) Jeff Behary 2019 

















mtJU.K'tt M.WAXIJV* 







&tA I, tWt 


Ready in Thirty Days/ 

"Physiotherapy Technique 

By 

G. M. SAMPSON. M. D- 

Every operator of Physiotherapy 
Apparatus will surely want a copy 
of this splendid work, 

It will be concise, complex and 
profusely illustrated. 

Complete AnnoimcemL'm in Next 
Month's Issue 

Price, $6*50 

Accepting Orders Hire /«f Ddiiwty When Fieudv 



Flexible Mesh Diathermy Electrodes 

11*11*11,1 -iJLii" <J lull 

I II.- nili?i, Ik'xililr a&mtitti iL.iim.k- mr fikaLgiicfl 14m 
,1 ‘V -Jl.itl rsl I In- In m | y tilf ■ - a tflfiVi 1 , MilV lur i>ril|lEiiyr<l in 
rtmiivrtwn with 1 H.il hirmy, EltTlm-cofijiuhtiw^ IVAr 
1 "H An 1 1 n.-.;! tiniK C »:■!v.-inir -if m> c| L t- 

i rfci-.i! mnd-ility wlim* pn-rlwl rnrttfif t fin fhie 4cin U iimwfi 

1 iiii|.hi-. iL me .i Mrrirs uf iLil link-, nl Her man 4 tau. h*[N‘. 

.i .Us rii'iunininitkil li*r n~f‘ in Dfuthermy tmtinn-ni- I'm 

ii i n 

The Knyeunti Elbow, over the KhuLilder. 

On tlu^ E>lN' k l itiu Wrist and I hind F W her- 
uyvi it Is d i fli v i j 1 1 to i nmi a Perfect fr'lec- 
trki.il Contact with any Other Mean*. 

I r.|.i S vii| by thii l.ie-t klUKWii i' k-\- - ii it h L'r*i| lar-t- tv-* .!«. Ill ! ■. 

[>v i ['inT rtn .1 di Rii-tils r-L*r ,m-l v-m si ill u«c• it tn thetx- 
lu‘-i.iii of .ill iJ11 1 L’f A hLuvy nm k|■ Inline i- nm- 

,l- ii ruiidurlinR nu.4im«i tli» i mei^l jnd tH. 

tpirllTlllih-r 



I lie FlfCllwJ * 1 



'hh 1.1-** Lrmlr 

f U ,.l *| ph nf 1'lnk.Hi 


b'urni-Sicil in Irivr ^VUIlh-- 

Cudfl 

I ,| | Jim Ml ft inchfin Wtdf 

i ,| Mu H IndllW-wiilr S.vua-i 

i .a Ni- ME Ml mP> 1 « *" 1, Sllil *" 

i \u Sn S7J ILin In'- 1 “ 

i' ,| Sin M « E^ lrirht» will*' VTUfc II 


I’mr pit 
litbcjl Ini b 
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FfUCNEU'ti M 4 Gr/J\F. 



L-mr If i M . !. wlm. . mnrh.au m ||, . 

rlllf ml 1ni9ipil.il Bilim,.rs 1 r 11 l i-Mipiurmi , ,j hi mLh In 
:- r, ro ihm.il, n in I ISttiri in cMi emiruH Pain \ n n-ln . In r 

IVmiiri.mirr IttK r .,1 . II,' ReHpirnihn «. 

rvnmm.lii-M. : . . d. ;hrl-. i-nll. -n| .in. I ti ,3 

ii,-Mi-.l Hini rt iiiirmjif. I.iin p, to-aad Im irii li^.n mb m 

h-H rj.l p .-It-Mallv \ h-w llrsi , n.^il.1111 rVli ,i e II11_| 1 1■ ,il 

Irli unipiit.L Slurp Viiri..iitm ..1 p« m 

fiff .iIiin- liar mu ilii.. ■ in 11 . 11 h i| ni.ili.imi. Twci UU M »\ 

-PISlMI- 11 rt; ■ 11 I % hi \\ I -“'TIII.I 1 I 1 r mi pim. I l I 111 - 

jmiumy 271 ft, .him hVit « Bum 1h-|mw ri^hi w-.iput.i uvrj 
which (h*- |*civii*«tan noir w.i- .[nil lininrlm-vr irular 
breath inj;. with liinm-mu • Ism ^ r«-|liI. liiI r.lli-., OhiErnM-. 
BnHicIm jiiii-utllMni.L 

X-ray i^%-iin i nw>1 1 l: J.iimi irv I.- | drn -ny piwer 

li i1 n- of right In n%. 

Diathermy Ih-rjii nn flic lath and i-nmi ruicd daily, IVm- 
1 wralun- tlrii]i|ttil |.u i hr liii'M 11 y mi (In* ifltli and In made .in 
unilPorTiipicd m'overy, X l. i % . [nmiarv Elircu dtLy« 

after rise first ueu- !ihuwed marked « I'Mrini; in ihr involv^l 
■ irCji »:if the rfeM lltflg. MurkoI relief vary].: . I >ni twn (u 
(nur hi Hir- kilhwcd tflfh apfilirf.il r mi "I ill 1 r I n-v noted by 
the nurae and ihe ward Hiisr^c’sm 

ttf-SC /// A- IK< a/, white. rruTrli.ii*; i if KanisU 

hbmrv: iiecnttve I 'recent illm- i-liinni •; h>«- nd Janu¬ 
ary IQtli. Two day? beiorc eflierini; li.nl -i ixm' s-hdh pain 
in Fxtnrmilim and back and headache l.vlrciftt |lrtfcd Ki¬ 
ll-m and ^iittgh. On entering I li c liiipil.al ri'inpuralun* Wa- 
101 P which ^ ne tir 104' Wil hin NL'vs-n Il'iLir-, 

Hty-hMl i’S k imiii,iii>n: lieai 1 nor mid- tTciar-.- bubbling rftlc' 
n\i-r b fill br- •iii'lii. a d id Inc-- mrr Imm’ <*l the left luny 
Htc.ii ri H^uml liardi iTimugii mi l ire left I imj Jntrmry 2lst 
patient 1 ' i -nidliioFi much unr-sc, pule Mb. arid thready, 
rc-pi rat inn -14 .md Lil v irerj. ( T htit 'dinwcd wHI dcydaptil 
Um pneumnda .n riglil hi -c and pl-’iirUv wiili viin-im^ 
sl. 1 - VIE 1 1 i-r v\ h ! 4ft.ll!l!l, sul 

applied 11 1 rf ■ i mi .., (wine during ilay .mil imi i- . 1 1 ui^lii on 


M 4 i + 


f.Mrk!"I On 1 Ih"' lferf* , ,K K ' , . f1t : ,rnr> | n 'l|"v.,,Kflt .. v,.,. 

1/ r l" **“'• ,hF iMlinif .k. Vt .|n 1u ,l hr»„rli. 11f i, 


...... 

...I '—I in;L.,i,u 1 

\.n ;i-v. I.. 1 «r t pi»eum-.nU WH ilw H«ht....... 

V" 1 "' k ' ■• 1 1,11 ri ":• .. I. I, I .ri.,.r„,-, 

In ««<• pl'Mri. .Ml , V,,,!,.,: ., 1 , ! vl.. ,In, v 

. MVenH l he pleura- 

( \\ S.Pi. v, h n v mt-rrl wiima ii, 

III i ■ tv himJ u chill day Iwforc lift pit <1 Hdndifid 

JaiiUiiry 19 eIl TiijntHrntiiw IU 1 . pulw m, r^(«iraiifm \u 

-Vi yirjy ill. 

I*hy 4 cal d^rls: perrus^kiii IK m dull mtx I rein m. Mi 

■■ * .k | ilil-i. In’sail l II |J.-!;iml IwrrtidiQ vi‘.ir ( |L|r 

’-" ■ ii! 11 * 3 vvail. ,r i, v . . ■ ■■ .. . p. | .. Jrlth 

Lxiinimuiinn whnwt-d elca/-cni hiliar pnmiwmMi, iMl 
Ir.lie. Sputum px 4 MMn 4 d r m, Piipiinn>crjcd ivjn i 
m iH nc-juatiiv, Willie cell CWftl JJf.frftilp 
Diathermy \*n tin- Jirul and rL-FMMin| iwit e dailv. 

r ’ i t irii I «.1 - A d i rir.il*, hfi m rhc 2 I’I in I he ZJipl. I - mprr. 
tun- Sell by |yd-i rw'uvvry wm* unintermpted. 

LtsU- V. E. R.. Itf. ’.vliiir, niefds.Lnl ^.icu.m, 
i Shi'iry: admittctl I t hrustry I |J ZZ T,ils«’ii vmh fr*iu |?3 
In .idiiclic. Wcaknc-*. -cerre pain in left eIic-I tln^ prrvcin- 
d.n . Rain nn inspiration nr cLUi^hi n |j, 

1-AAiutiKLiinn ■ TlirOAt neRati^ cm»t, left bn*-*- p^wwfifls 
.i b n h I Tried m nib, Slardi 1 w-o.il Id hr nVf-r bulli ha-ev 
I'd veil arm -1 i--I pfi-tef. . i -s] iiri n -r. 10 q .4 h fitfid .mi 
and Cuif p.r.n. ,, .. ■ 

The ntJtt <!u%- h Ei Imc gave iirnnrJnnl lifcailhiilR whlftpefew 

purPirilfulisv ami iJuILiir--- .ilm-M Jlat, _ 

I lii.L^EM -1^: Lvlw r frnrMMWi n. T y |h IV pneuttW- 

Diathermy »rjrt«l n*.,- iImI> wIim t">»- g| 

Till i hr ri^ln middle lobe I«vuiw imo|i-*d and ml 
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MAX, Mi 


it 


t_ HMvIiiEinl ih» day ^iM-lilinn r«-|NirtrfJ rlr* 

sssrS^m, c.^.i>. r «* ..>.... 

fif iV ' .!., [ri . 11m „iH i hr«i- ll‘»t)r- ' ,,J ‘ l iMinuTatiifr 

Sl!TZ™ bv !' *i- ri-achiriK, ... Iflth 

.7 1; white MJlte. iin.-rrh.mt .ranyin 

...chill Jiru) Inf,mn- ill <"'* day- Mmiitai 

Frlimnrv |j|h* t ^ 1 . 1 k 

|‘\.i[iiiii..li"« ; L-h.-t »Wwf " f " irl ~ l ' l " L ‘ l . M, w 

right <cfliiiih«. Bronchial Irfra thmfs. 

gL' late' Pumimuo I yp;- 1\ I l el.rjflry 5th. i 

wStkent.iv twic .]«»!>■ -ath impriw^J symptom* and Tall f ,( 

temiieralure |)V Ij'pis. 

Ub. (fritt ottotivo for nlbumw* or *u«ar. 

’v-foy .,r du-l showed IlMUtHlijt nnd tibr.-i- ■'! njjhl lung 

Himniranif tif T. B> _ ... 

Sfitdum ttrjjative Tor T. B- Pimtuiw- co- Type \\ 

Blood w.b.c Jl.i'«<. «' ■ I*’l>> .. 

IWpcnhtK re.U’heil nearly H> iiomiol l-eltrtl.irj ISth. 

Djainefwy dtsoonttnuud. .. 

March Jrit Left lutip bcOMc ntv».ki-<l M-»n» m 

right bust sill!- _ , . . l- . 

Diathermy wire diiily. IrnUKmal <«;" cl. ' • «oj’ 

k'wr whith reiumt'd W tiormnl on the fcih snv ■■lluw™ 

hv rapid recovery 

Cast 17/ J H . $7< white imk, luerelmm ■ ■ 

Hhtrify: Miry ill ior newral day?-. Admitted K 
FLuimintitjan ri^hf tra^e flat, lirtm-chiul liri- ili I 1 ^! LS ; rif 
eyamuir, put* 120 Tcflipttitnri' HW.4, hm* J™*-' 

l>tojjn«-i-: Feb. 17. Lotov ^»eamo#w: >[Hiuini iy|H- J\ 


Ijflctimoeomib. 

Diulifrffmv twite dully begun at nnce- 

Temtttraiur* *wM«:d down itiiirusdiniidy by h -a-- with gt'ri.- 
i*ral itupruveuiLtit. 

Utint Sj>. lb27 All« irarc pn* im*nl. 

.Y-rflV «ji[h:r right hduc dense 
S^iflwor Iir^iivi ffpr T II, 

Made ;i -Ir.w. ruco ve ry. 





/J 


Cash' '■7/1 i* ^ 2Hi iib‘!ii|i'iLi.Lii ttiiib, forditn ■ .1 rmiti. 

I t i Sii-r> Me ill lhr<‘i- iJay* ImJisrr *m h-h. U, V*il 

\ x.iMifeii;iliiHI • i'hvA -In-vw - i-jli ^nil Wrluin^s. Uir*>u^ 1 i^UI 
i jrrli.11 niilrnl murmur. l.rSl li.i^- hmr*hdt*> *im\ bfijnchljii 

Ikmithtng^ 

s Lobar pneurntmid Tyrw itmli htiimiu^V Did 

fhtrmy 1 wkt- daily.. Lab. . . U\w»l hemc^lcihin 

while iili hm| mr, SO,.tHMi. \V T l->rrmun. N\k 
T t-niperalure -i.Lruil duwn by lys»S> aUvt the fir-t diiiilirTni^ 

1 r l j -l tni-L-■ 1 E UeCuVi-ry tapiti. 


C’lwri f X A. II 31, white mnk + nmduuii : mm4n. 

II -t-irv: . 11 uirly ill fnurdavN beftitcadifi1p»inii Feb, 21. !UJ2 
f iniiiliHiriJi. sintnTtd rikl and hai>h r^Piratinn thni»glh 
■ it i.-Keat. E flb, Rt*p. $b r teiruperaiurt 1 If IS. Hyup 
mi Lilli ryan. itir. ^u^led iiHuunz^ Feb. 25 ikvi lup^t 
hjlhiLT-s in light base with hronehial breathing Cyaao«i* 
■i miirkedk Flcsp. ‘Ill jni] utlcilluH', Pulse 112, 

: 11 -i- Ltybfn pnamtanis DiathrrmY rwjci_-J j ily. bah 
v irsiitijil pnpuau^L'i Blcwid h<?mo^lubin “.rA, w b. £ 

I eb. 26: heart enlarged to left. Mitral syttalic murrijur. 

. 15 Tl-ti t irr>tlU>naL Tem^rature ciunt- duw-fl bv 1y#,is aller 
MK- iinu diathermy treatment Reccrrery rap™ and un 
evellLful. 


Ca$t X. \X MeD m 52 white, nude, merchant M.-aismn. 
MiTiurv- ^liKhtlv Ell for two dny-H, Admitted JUtth 4 
KMiminatum: r[ K ht chest ailU-rinrlv ^iia^ iliiLlne^. pre- 

I linked respire buy note. Fnctwn rub wnH .. 

March fit hi dullof» incrr.md a« ripbt ba-r. lnmit.i- 

l.ninchiiiil brcaihinm, . . .... t,..,, 

|>i.mii..-is: f.tibaT i»i<umoma. Dtaihtrmy iwill • - 

iw M««rh Mill wilt. ^TTT-lt J® 

.uni temperature rtmp by \,.vh- f finf , 1 k - 

■'I. i.sf nl^advi-. Albmncti trad' «n*.niHl.nl«rv 

II .r tv nine. 



- 
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If 


FISCHER'S tUa Vf 


i 1.4 r y 


Mrth/li 13. nmrli improvi-d, «l£.ilh«.. onrv iLiiih 

1 . 1 pii| ipi'I yiii B vcnilni 
Ctrnclmwm: Thv In tin - . .. . arc *iipc*ttve iliui 

imu tevev jii inilurm-i m b^f‘.^ F m wv 

i„ ,.ininnin Tin.letwe >* " 11 111 . .. “#Vfc 'll 

^.,,-r,il ,.l tin- i-jsl 1 * lIn ilii.lliMWV «■' IH-Iillitwl limit 

H ii-i ’ the li cn|■■ r.H'TiAi’n Iw c-xwrtff! M 
_l mi L..iviiwunl. ini. il i" tin- ‘>1«ii«"il <>f I 1 "' uii-iln.il stall 
wl«i -ell'll'I tlllMI- ;ii- lent c.v;c» i hilt LlUlllirmy he1|Md m 
llu-ir i.miivitV. Wfii'ti »e have 1*4*1 many lm«i- cu.-lss In 
nn. nv In.[ii- i" I "' able l" mate » imw definite stain. 
mi !<iii I .in tlli.> linn li we dw kni'W. I kit in rrrrr swjieiWf 

. in mImv-i n.rv »itlttle Irretmtul Lie leMjHMury effort 

mu Lie pi.irinn- »'iH remarkable. t'liiinH- i i-iiii|Witrcl 
rin- 1 -MiiraH.rv «niitl when pri'-VNl u'- in n k-- IK le-scin'iI 

s[eiinn'll intirili R. ipioiinns ww h"; I ! .mil the 

portent rei-eivei. from tw.four 1 km r* ' '• wr> m.irb.'.l re- 

lief, i ei many (ibintning ^nind sic up- Now iluiliLTim 

h.i- Iiivfi ufdiTfc'd .r- >n"n ■>.- the (HiifiiVM- 5 . i" i |V £iVc,| T 

. of pnvumimM ,M the Marim I lc-.pit ■ I 
h j. not i'i" much to assume that in maiiv ' . .i-ev ibis 

marked relief nf symptoms may Ik tin.* turnin'.; o •'*' 

,, 1 -r t'niliT pm|M-E Uiliutr|iie there i- n<> 'i.uiret ot 111 
rlTcd- iTi.m in., nr even three diathermy Lre.it i ■ per day. 
The prOllcr (ei.-liiHipir in ..f the sreuleM imp ‘i 1 ''f' 1 ’ I™ 
fall gf temperature takes plate by lysis where diathermy 
i* u«rd. 

Pneumonia attacks all ages and the rugged a* well a*t die 
weak The death rate is s. high that imy «ieL":<l l, \ ,T V a ! t * 
meat which will lessen it tow extent would lie invaluable. 
The remit*ol this wurk are sufficiently eiicwirus-tiijt in Justus 
tiki/ wider Litiplnyintnl "1 ili.nllrrmy in this rl lsi ■ 

42U TJiMJUS StrkkTo 

ill who 4ur- pliysiuther.ipy -triki- a liln'w M dir hnu*^ hi 
wlnrh hr Wvcx 






six 1, IQ*i 


\ New Surgical Dhithcrmy Electmdc 

■‘TLW’M 1 «y \*T, I llo^inl llftnlc for vlrriTfi.fnri^ilatlaq 

■I'' ii" 1 11h "\ Mi i tJ 11 '■ i "ii •ill' ■ .. |, U nmaH. vWV 

IiMht m wn K lu .miS i^eplioi^iily himh inr ihi» ^-.rh- Yh r 

■ . P i-T.,b..r , 7 Ii.iiliI- rjiit of line cif hix vi 4 .ni, npninly, 
innkiiiK, tin- iptbLiitbri. 

A vi-ry Ai-.viMr ruhlrt i tiivi'fi'il 
i 'id ilr i - o, L iiri'ly f 4 lhEi-rn.il itirn l- 
ly inInt lie |K li 4 iMl I,.,Ml ruliher 
li.m.M,' iti^l in -Mjiin ei Mill' in- 
ihill it niiLy Im- WHiund 
,imuiLi| i hr llhLiH I and .irm, nr 
ciLLowrd LPi lay nuliM the face 
nf (In iMiii-id wiilk iilHflintely 
■u» nlun^rr of ^hnckingi 

>■ where with llir rXttrpEfcll nf 
iflt'rrnE T 




!'h ir i- no L'K|K^t4t metal nnyv 

;n:tivv tip. I'k>nr lips of dsflumit length - in iitriiihlirtl 


■- niuHlraied. 

• U;,|.-l; Nn.K 6 2 <A>,L- S, M .v 


I'ni.r 




rischcr Improved Diathermy Clump 

\il aluminum casting, wncwlhly potwhednod right m wd^hli 
iirfs'mgecl to support d«K eketrodcs vmv lpei k-.v U i 

l'h<- o!wifrtf|i*n iwpk-r an? 


-iippdrtcd on Isard rubber 
liiUidhm which .ire adjustublv 
tt> i'll any -i/v l>v 

treuii'dr Thn dibvn ,nv mtiimi- 
oil ou Mvivt'l I'.iH ji-int-i nisib- 
iui4 e In- venire asst-nihly a 
very miiVk'HiL'iH und 
ik-vicOn 



rmatojt V.. m ('ode suit. 
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| T A PAGE OF FUN ^ 



PoJUJe—Find the Krug 

IbMntifHnM I^eiJwnv: “I wt|3 mi* nhnut yim i hr -n f . ■ ' 'IthcIhh 

of .i i ritpr—■** 

SiOlr party, aflrr nprfiilli; * ftiKfcillf? iUs^rI»«irt|5 a li.mil'! -,wi1wh: 
HlI - |i i - in i m.i>- lire 3 ii.tr rli-V turn 1m fi*V m uracil I 

—I.'i- . 


She krujOh. Him 

jjx k I think I lum 1 -i crtkl nr 
wMnttMog 4 m my hraJ." 
f-rmvirw “Muil 1** a radii". 

□ □ 0 

Hit In^plrttl LrifflfMHLlar 
Ttalt ii OP r jiuni’^r littikpfJijS'r 
bfl*W\ h fdmlwi] "It I u» jibrr 

‘ i :i! Ii.ilrlr UlLUCIi WMlIin^ lt«! 

C Q □ 

Eircum 

I hiiifjf "Viju tiavr In* n a! ijr^l h’> 
ikmr, jfi-S on Iv jftour i(rncj( rditilii' 

t L| 1 HHI Il7l4 uvmI yeg_ H 

PaiinU "KrmrntLjCt I hat wIkti y«Mi 

—tii| m vfjiir in! I 



tto Martins 

1,1 Took ta ■rr.ilk 

ofi 4 rriUl ' Isr- ipM.-npl.lufL- Ufl 
chr IfttalntMira." 

“Well, % 3 iJl .ilmiPr iif M 

"WiL. WOhikriny whirr .ill ihr 

ivirb * t pcii jIl- a A I mixir-1 

□ GO 


Marc A|in>pan 

Thl* PH* Iff 3 r ihe Ii,iLiI 11 h nl IkOLd* 
which H'lHJsfj "Have ym Hi 
! I )i,lk|L- y ' ^hriij Irl I n i ImjIi^ i 1 1 n ' 11 1 

you BnyLltintt ttfli ?" 

— I irlr iii^ Mniorol 


J 



AtuI sa let us be Cheerful* 
Without Regret far the 
Pojti, 

With Contentment in the 

Present* 

And i with Strong Hope far 
the Future* 
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What is n failure? It + s only a sp Hr 
To a man who receive ii right; 

And it makes the spirit within him stir 
To go in onto more and fight. 

If you never have fnlledi it's %\n even guess 
You never have won a high success 

— E&ntoJ TAiiKs Gw^hs 



Fischer’s Magazine 

/Irc.vj 1 r .1 ikf V tSf Stin /; 1 ' 1 r,rri. l T-'Cru t _ 

^r^p-jf jitJ Jo xhr \n\f* 9 u\ 0 t YJrn . jrj in , 7 ^, {V . A 

BlfjNj/wh rAp jr t N. 

L'^pn^iH HII bl 

n. G. Ki:.lhi:k A Cm , jut.. -3.U-M Wahumia Ay»., LTiir^n. III. 


V|>1. I 


1LINI, mi 


^r>. 'I 




- 


_ 


Progress 

I I s mjt| wljiii 4me i ,hi fnul wlu'il iliggiii^ iu|n p, rt | 
h 1 sT r iry. I Iiltl |hu»c wm 1 • nI^lv who -1mm i Je-Jim. 
ihnr.Lpy i’. Iit'ini?'"(■‘tan Jki-v. ".mil UppHfird/' vi c iE ir Hi ( .r 
Ii i- jit- r rminr iii'te i--. tin "'lit -41 id pjiii.ni ; M | t «Lmd 
\iJi.„ii r Mils, IS? 1 * M x '.Mr- .,'JM Ijfctn -HI !. -r M—,- 

Marsha ll at I '■H'dl, Mi- . I'ullinn I'-r Aii unjiniv^l ilrvin 

1 * i ni.ibittjg u Magnetic Current *' 1 **A new und 

ii-i-Ud niat-feilne hn taring m aikirlirifiiiifiy *!•-■•. •» ! j _ 

I-.it ri.. laUrk ifriftr nftivtcri with ru-rvuij* rrimpUifliifc.'* 

Whiit mini l+ rl i.iL iinaisfi'Snivi' -n hli - Ivn i Sum m.nlr in 
thr.isr 64 IrihK years! Iwffcdidly in Medk’nl KlKtriiitv! 
Uv-^ulU ih.it wetv UMilriMiiniJ ill i!villi MU isir^ .!«'! .m I nk 
■ ifrufirem'i'r. ill the pr.irlirc of KltTlnj-phvrnnMn r .ijiv E«nUy 

\ 1 11E. itlkilt III! 1 lli- -kklijii I I if pn^rr—. ,krv wt* -iplIniriM h r 

[Ik.mLhil chat wr ikiL- pcraLitUfJ !u Ik^ m ihk ifi.tivdi n- 

.LWI-; 1 ■ i rh.- n. HL-I.ml rlfVi’hiimieilt i>! wnrhlfy r.-iurfri, 

kk Ehe midM uf grrAUT uiifiaFtunitiiMi fur lining goad eh^iri 
n\\ ^-i i it. i p I'.itL In. i, miiiii J Tii -<i‘ ikki'fi tk rhn.-OKlk Mil- j it 
.l Imii-, mid pi iiinli r i hi' waters as 'i- h ; In i.l’m h*el iw 
posvL-r fniikk Hw^nMINiF Jikil la.ki-dln'iimn . Mn* m .j mivM 
loctijr ck! rill. with iiiCLitmki1>le tmu it. from tk flir ad lO M 
, 1 1 >! i • Iil ii nit, it I I h wnpnltTiLlS rlrilli'iil h* thl pl-mic.il uji- 
I in i 1 1 1 K«iyi ■ if kumi.mil y - 
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FiSGHEtTS MAGAUNS 


ii'SK, IV i 




Diathermy in Pneumonia 

The Tcchnlc of Vpplicuikiu 


— _ - ■ FtieMiiimiiii «y 1 
it- fug is t’lcfir 11 

P ha* \ ku'j i appn>vt 

r™r- IT tflCTtttlSat® * 


Kxcellciil pt>uh-H htivi* brcu liu-it-4, -Mill 
mMClr-SfrrlUrH TiTfHllv '»si l tit" Ire;i1 mem n1 

Pncunicmlvi hy DEotrierfmv The follow* 
,m4 rotidiHK technic which 
ml l.iy well known physio 

tlHnnpiht*: 

Two Ciermnn s-ilvt?r nu-li electrode** ouch contii-ru-il Ea one 
„f ilic iLi.itheruiiv outlets m> ymr niarliine. .;n pnp- 

i^rinrh ,in,l .. oyer the ain-cte-l M- KEcm-i'l™ 

-IiouMIh- rh\ II IwmU Ink--..in ■ ■Iv.-.S r-M u-r 

lim- l.irycr eWtKHi^ Of nplilv jJw .mli-iii ir mv*!l »rt ihc left 
i 1 1n- .imi the posterior on the right. 

i ., sufficient w.irm swop latllur on tlis ishii.I under the 

mi-sh ku Insure perFerl contact. 

St iri ihr treatment with mM "vur 2<Mk Mill: - |-i ri after a 
iii in lb i c* in.TiM-f slnwlv. allow iny > mi nut l- =■ ilu- max- 

jim.ini of fmm 1SOO lo 2000 M-.V After 2<i m mutes of thjft 
iii.i^imum current gradually cue the "M '■ ‘ 11 ,L ^ lh 1,1 

/mi liufi-re 1 ulliny off* E!ttil*Limmg about o ninmlo m tin? 
rcfhiCtiim, 

It .i-|vii.itile in l riMl twice nr even three lim** d-ulv. 

Spread a padding under the back or use a thin sofL pillow^erd 
which e hv me?-Si deci; rt idu I- |thiced. Tile [Wi-Hcnt lies mi 
rlr-i Lrodr, amf perfect contact is obtained- rhe aj^istant 

... 1 11jS| iIn- .inii’sii<: - h-. Ir...I. hi pLirr. with mily -nm 

tic-ru prafiiirc to injure contact, being careful not to rtf strict 
the movement!- of i^]>iratii*n. Unndlt tin* patient gL>nt>. 

The only i ■'nir.j-miii* :ilinn h> the ll^e oE lndUi'-d ili.ilhenn) 
It. tin- ijre-fin t ul pu- without drainage. 

a cj a 

From the nj others a wise tnsifi corrects hi* 1|U|K 


Hi^ii Frequency Currents and 
Roentgenotherapy in Vesical t umors 

!.l m W km,ist;in.H, M.l>, and IMIlMY HATH, M !>.. Chlr.n, 


The illInHllICtliill by Beer of the high I'riMjiirjK-y -p,irk in the 
tr-Mlim-nt id vt-denl lllnlor-i tt-nw iin impel. li« In thr iimh. ->1 
l 1 i-f.ii‘Lnry iiii.’ilnicb f-ir i iHlmllinii nidi growth-. I'-inhj- 

1 e-’ii ii I JII^I It.ui-v fpii'.fcl nppIk'iBtion np I lie hipth frff|ucnry 

current w.i- tuben up with ^riMi enlhLiiitwiu by un-lniswii*. 

?ri \\v.ii .It prr-ern tlii'-e f-uccif Ilf LEv.iMiseiit 4tf criiH-hLi mJ 

by i lULiSorhi -I- the rn^thofS «if rluwee in LLLincir- nf die 
urinary lilnd-ier, C'Hnktil e,vpifrii!iiee + ingetiw with the 
liMt hill^ -if mruhtn KunEnjcy and ]huthiil*>Ky, have hd|ied Pj 
irk-.ir 1 he yi], lu I he ;ifiplieatifm til lii^li frequency rnrrents 
■-lie miiAi i.li-l.insui^li lu-hvLHni futgunilirm. the distnnrlhm uf 
-mu tim- hy 1 liu -rUrtrie -p.srk, ami MlfKii'jt ill-tlliermy, ihe 
killing «jf tissue wirhmti sparking by Ehe licif prcwhued 
throtigh the rt-H-Mnce ctfferal fjy llie Ii^-lie^ lo the current 
forced ihn>ugh them. 


f'lilgurulioti rti.iy bp applied by Ehc (ffidovi.^jm! friuie, chi: 
rv^l-iM'.ijH w itll [lie atELir.htd -,.rryinfl tulu- Jind_af|ive eksc* 
iriqle being inirmfueerl through die uPelhw. while Ifn- merE 
,4s 1 mile piiaced on 1 he liiirk of theJiLtienE J lirt 

don of I hr turner h uCconlfilwhcd, without t fiemne Wv vl- 
eiH, the current Toni being of hvw vntlagr 4Ra atupenijRt 
This procedure i- the method at dink* ■« M JMWWW 
1 1 1 - iii uri 1 LniHir^ wIkou Im-ation and \rtan\ 1 £ 

the fu^iratiou wire. Wlndher the f* dir-vEe ; ■; h 

| ia ^, ur thu irnw-ii or Ehr gnwth w ill dcpoul «n theduwmct^ 

,,or f ,L- r mV i- I,. plJrt? ihf w,rc up ,l»r«filv m ih= ki^ol 
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FI$CttF.HS \WG*ZtN? 


TImi- iW miiimhlng l*»«l Y'‘^: . .. .*>- 

Fiin Itvil In LMtt-.-it.riHT. (hi- (i.MWtli nhnvrl* mimrijUidy 

,1 1ii! ilie ..- finjMW* 1 m cue m 11m jorl 

„f rukiH-UM'ii i*■ ii.it..m.tjjt-HNit ... *<j?iy twir.ii 

diMiirti pai.ilh.nni- rlt.il ... 1 “ >.S IL '’ U ■ in ' 1 •"? 

tr.MWp.iretlr llml <■•«' W"*" 1 'f t'- ... l,w,,, »eh ilii-m 

hi ri* rally n 

... iKai ran, 4 «<e»«lMifc', Imi -Im, .™i.. 

tin- ,!im . i ... titr bane may rmi ;>rvly W tlllhcuh but 

„| ^irWi.Hiinlagr..n« F«rmh« r«.->HK .. . ntm.li 

in pLirSnu tin- etui "i [W «'f- ‘'U" i.W \<-<y til-■ i"1 tin 
,-r Hlihtl. in ilmfiiivurfl, nuikuiKit *»'!"■ -li'lt I'.w .n li 
(hr .'tli'I i of the -purl:, Tlum tbc pil-lmia .irmin'1 -1 the 
m nvn mac IimiI r^» ihc siqunnimi InUri I 1 |rl " k 'h^* ]hus 
kudini: to multiple tinman 1 - 11 ion of -m h ft.i^iin-n I-. wlio-e 
indmmkm toward pralHenififm may eye. .ally lead to u 

mpiltumntXH^ of t nr l it I: - 1 ■i.ldl.lLT, 

In all 5iUE.ii inrtance- it i ■.•h-i^blc 

— in tl-irt lilt congulftliorh U un\ the top 

of the jfraWtk )irtn^i« . active 

ulecirtKlf (rUctcwiv^H Ml ' 11 with 

varum* sretoni of du rr ■. 

Even if particles of til- nimor Lire 
dispersed llimUfthtMil tin ■ -vit> of 
the bladder, liit-r fr.iL; MTnl> arc 
r uadi]y devitalized by llu: :-purk and 
unnblv to fornt an implant As a 
rule, in smell CikHiS it will hiMieCtt- 
^irv in nuke never, i i ^tp|>l ll-l i ■« i n ^ j 1 
various- hittinRs; litit this dr-.id van¬ 
tage is outweighed ]*\ she ^LifilV of 
e hi- procedure. 

End ..a ■ -j- i • fnlRar.ition miir-l nnl Im iliu-mpted if l ircLilu- 
fi-ft harm- ' ire *.h-efe<rt| around the base ul die [lapillonnL, 
1 hriiiRfii in .ill uthiT p.irriinUr- thk growth in-*> hlm-w the 
i ILni-.il -ign* ■<! Ik riiRiiiinry, These ehiUijfe-i may lie edema. 



r.t- 


| —IUad4rf «J*i»ed, 
llWwhdr | i». f '1 It- 
ITi **ppr*sfcm *4- 


/i y.r., . 


iifciiimcnu^ bloml |uif1n> : eiiR.irw.eiL 4 Udminwfnu* vn- 
>r1-. ■ 1 r -imply tKiit-krniriR and rigidity of iW adj.irc-nt 
millii^i, v.bn Ii in -uirli .i nue, .11 i rule, Dm-*. Lint "u- nnrmal 
rIh' Then l he j.p|j|Jeatkjn uf ihr ^fwirle m.iy prre 

ii oil need <hiny;«‘r Ii mu- 1 Ih" n?mi!inl%wj tllul ihe 
ration mu only hmii hni ol«u pmriLn^M a meduidciil 
i-fferl, di^’iilsinR anil rnnimlruhlintfi • 1 "' tbMlB U ■> Linniylil in 

lK a JI T LI [Will. 


Tin -* nfcnliiUiry ilinlurliam e- m\\ he due In rnAii-rnmallon 
-nh' i i|ueul i? i iii"let: t ii in . nr |ik maJinnaiit di.-jirikTiitjem in .3111*1 
iinmnil ihf l^ne of the tumor. In either i .e, fnL|£iir 4 ti«an 
maj Ih- fnlliiwc 1 by on toward n -iih - Infei linuh mauler 
m.iy l-i furred iriln llii 1 ^iirrmundiri-^ Ib^tir-. .m4 -- "-ert- 
cyfititin and even pcnionfri* may dwlop; in ih® 1 "1 
m.iliRminrv. forml nation of million,ms n il- may 

ri.lit. which 11mite nfteri leaiS' i• ■ <m lusurUl.«m, 

r. 1 h. 1 i in a shcirt time the wlinfee |>rlvi* fillnl with 

L'ii EierfoUh mih..4>. 


In mil niseH nf 11 11,- rli.Lr.iL’dr fKKtulunnl 
uni] in -il\ doolriodty mAlignunt !n- 
pLincw. ^urgicol diallienmy, nflet the 
I.ladder Inin hL-e-n opened, dnmlil lie 
employed; tliai Is. current* f»f higher 
teiiHou jMhI vi. iltaye are il-osL I he de- 
lail- Hif .mlmms^EenTig the hipdl Etv- 
queiiey eiirfent will ayiirc he regulalefl 
by dii- features pnailinr to [he tnntnT 
under con^ideralmrl. The leading re¬ 
quirement* are MiunUficiilioll nf I been- 
I ire jm h.hs lure, iivr« ii Li neaof i m|)l 4 nt.itiun 
of mm.if jhirtidis likely to hismri.Ue in 
the adia«fni areas, and the delivery m 
a Unified .-unjir .l pr^iun. dm making pi^dtlie d« early 

resumption of the natural funtttOO* .mil -111 .T till IHk! the Iiflif 
C.f recuvery, ikud Jt the Uiw time MU-lvinR :hr prrncqu 
jHi-Milatv, the .ivuidmire of a tvup^e nf ma|igtt 4 Wr>. 
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t y I SC fUCkS MACf.tfJKF- 


H si v mi 



J Ek*¥.lllr^ -I tlllPMr 
fN» E uf '!"■ fHT’lurl' 


hf l|n r 


Ttchnlc 

\\v jimsIj Ml «nii: -i I rin It if Milply tllr innuh 
imiLir mi-tlviHl I tn* null r lui irmli , iL «w|iw.rn 
nF hkm-kvtt tin, m IIV Hum . [McWpfl with 
jr.iurf,- 4 n;iki’r] In [>Tiyil^1'.i}ii£ mtIhiiii rliUkriil 
Hllittkin, » (■liUt-ii linibiT lli*' %*- *4 iht 

C JI 4 Lcul h wliilr rlw* niflEillkill in i-.Trrwil mil 

y J mrijklii rkt'EMiSi’ inlfi'Hiiiccil inu> llir 

MiH ILI-.1 bin d tier. Into tin mime n H mm 

\% LiiMiTtud, and ill in ii iMurmln! by itHJ 
CX* OF watrr, ndiiilK tilt? uifloJi and faeilila. 
linn t\w iltuniniru rhf venral lia*-. tin! 
Iiltfikr i" diuLemkd with .Hhi c.r. u-1 j. 2 per 
crilE fdlltton. Ik' ilii i^Linl fiit- 

,li.iii . 1 1 11 1 1.1 j 11 ■ n j I indwti, tho jrvtfiinr Jiipeet 

tin- Mii'I'Ur ji jimI lb ... of L|ir 

Sri in*.I Mil % (aiiite dS«aimp«p<»l«B |N i ; lv tlfcB r 7 |, l |rf# 

*2fir lliun „, kite Hpuer and lower .inul* frf the mwl p 

art- uiM'iXnl whkh [leneE HI i‘ < he 1 iImMit Wil l . pw *W *.. l‘ Mitii r«- .. ra- 

Mental Inr. irrral cbmpi. Uii; wiiilu nf wJurh Ii-Ifh w 'I < l.lnlil-r, 

iSudi in l.i'e* Mu*. , Ll‘a U’ftiL-dl • i* n v .. 7> v r J*‘ 

1 ij -!!■ 1 : r n-tip:ii-'i] In ttljW* fUjT hy A IfWPWtWC 

Tlir rr.inN.viiN- .arrai.in, wlbk ]H!ffc1iLt1in£ IfM HtpWM.rr "■ " ^ 

in',,,, r,H,r. 1*1*' .|i|van1.i|ie Ol fed|EtJtlllE llkf ftlltur-riL- t.l 11 ■ Hl.i-MuT 
immiiiH Mini -II thr -mm titm- prrvunis fenm nC umn- 

iri^n. .it i.ue ibt Kmiin-i.ni ..!«i *, ’■' ■ I iUtl 111 ,r , 1 -■* f 

anjk ut the raked fod-fe* ji fill* f g«Wfr 1,h ‘ - Wjfjg 

in m i*-i .|*- jilhMl ilircdltHI wall hulhCc U* tC'VL- aulliuh- ii i "" ■ m fllL 
riiN-nF Vt-n l-i r^i llbltHini.wncdf I ■ALiUU'ralfL LrJ.L- 
tofi. ntay have ira be afkki'l • Jt ww ^nCWimvra 
iflti UFlnyfarririli liL|ih> EIH1IW, m rjetciwir <r;irTi. 

Iiw ihpi.’f of fnuF hwS 5» ii uhi-rN;n i): ami, 

tn Miniiii I ihunitr U* Im im k| m r k ■£ :i 111-VI'S I’H 

piran rat iki 1 tiimw, it supcrSdfll L'OJRulat ton 

or rjrlli*nljwFiraei S* . ■ hi* 

iODOCOiililiv WfeEti any hrmofffhrl.Hi: Ftwfli, 1 |f u- 
frtir* (4mlirvk r 'Lnrirj; Chp I'olkJwine -nv- 
He till: «-iriir L ieiii: dbci away willl Uir il.ih^rf n| 
k|iklilJtH)n, rvril il mmur rHLrtiik'-* 

#Jlr Irii.iL.rpi rj£| lli irilfc^ A tip nrCrMUirV' I ll.l llifil |i|-i 
tjMfns. Ibr*w rfiltrti* ;iff tkvicjlfjtvj. 11 

tUr uimnr ii fw Hunr lilralCfl, ft-+ Pt~*lfEii|i in 

•fkfd witb fcifc^p* dml RtaiLly pulfai upWard i i i ■ «■ ■. ■ - * 

Tb rtp^-S f-IhI. IK-, -I vnh a B ak XSni 

■. U lux j iiErr> cl^ I y to Ji * implantation -1 *£■ ,. . . . u i i.r * i^ir-i-• 

I hr r>.‘■ivliuku ficnmp jinl tilt Jnnmllailtly pb^tripi!*. 



1 ,M1 . ■ .. mih .. ^.|.U[I .lu|n-i| ulwlriMk re ill*- 

ij. rad 'I-1ifb I I H ■ hit uj.lun - -Senilei«|r, hur r.nhi r --mSi, nh.li 
...it .i m.i.U ikhnnl I.K'i.Ucle. Itruh iW mir,.,| jii 4 i| i^rkinp ji i „rrnt^1 % r - 
rlui-i j m a nliiil' ■*(ilI cimI i liytfipk. Hi.- 'pfcr"k- nf ■ hji u 1iw t aiT a 

ili.in Lll-r Ilinllk^tllinS «Kti»' r hill j.rrrflMr.- .1ii<|n:r ]-iiirinitTm, .> |h^i4 
1 1 ., ia l|rih' r Ni iu^i nuiM h i|ulr kly M-rlm .-rl Ilk a Siard 4 :n»| liJpiatT- 
aikm.i llii^ lin-HT-Fiif n hlOffl in 1 hr ii.. I mm U.F ttir lra-iniii.il .j’li-r.ktvm 
Tl.- ii, ihi ^liiiup.i3i-ip.il rtih ir.Hl. j. MriPjjlinl .i^.iifi Pur ihr cwjijirtftildn 
«f ■ hra Imui^ i^ru limy i jlkmk lo jn.hi-H rlra- nlkofc- vrai|.|r ami pil'hlbk 
.m.. ul rnalipni.LiiC tiibllrjU hiil hi ■ bf! r:<W^uifttbn. Hie lUkrjJlran and 
UM.iljiiUtiim .in' c.irrinl him umil a Muraoi^My iJh. ji .i|Ie« , VM | nu 

I riMiL ial k i - win^ in lo Lk *uetl, lira* in in j nik w!ilk'r r iri|1n.^ I hp i n iroc 
.- mt\ m il in lilnml. wSiin il I •* lil»rl 1‘irakr pra r.nn4nkin i- ilit -|i|Li- 
liij-lw'. l mH> ihr liltilrjf ttttti-. Inc ir.ivin- ri|hlnlne4 HDIPT. S-v.fIp inbllfi 
liiiij t iniM-rN urr <-i]{i||iili|En| iiniiii’iiblcly wilh t Im i*lrri ‘■irhuirl 

May imttviWI* R|i0f1Wf* 

COMM RTF 

Ttki; L^tmt ut' the cij^Lk'iilaLiOn nfrtl In wtinl dcyilh it dO|bt in 
In «-,irrh:rJ niH lUwrvt? sottlc di<Li^ 7 njii. At tir^t Jl 
duynn.i:! iiCi-t^^LLf v ti- i ’ mgtiLilc iHt- entire ttunrar ttu- uti 
lb .1 111 Ik: v\ it K itiikil^mLikC growths. 3-3 u ri H \JH-I iinn ..Hive-ring 
inmieriiii Lv -uhI rerti*Jte fiwtllt#. in Idatflclrr (Mm-df' =n«l uteritte 
. ,iiivr- k-nt im re-rrirtiuu^ whirh P if ,iP|i1s«-I. ,ipp*rrrnl:h im- 
F im a i- ! he n-nl l «i ft ii ^ rik i n^ u ■ t f. I Mt i ii^e jfn i’. a i simitr, 

whether itn iiidigi!fiou» v^ical Bruwili -m- n prmiatir t - - 
tli.it perfrHfJttKi iiitjj lliu bl-uMtsr, imnlvts lhe- vt-imn 4 fal 
-I'lUrmt. ii ci.rtiplvto rgaigiiliitirin ni 
thi- will produce p cluaca sifter 
the inloughing is fsiji^luJ- In 
dltinti if the'flbtrwd^tftUMd r ^‘ 
n.it iurtt, >m h i l cenditiEjn will aliTimi 
invitriubly lend tn gtmerel Kfpsli.W 
t . death by the tlci^lopmertt d a 
peptic |ivi>depll«trta, llierefort^ m 
i .,^ p .f dil- type the auigdkiiHti 
r .hi i u Id pi iset lei (e the til mur ^ mly to a 
iimiu-d iff|h. while the remaimh t 
i.l ii i- led totlieinrtHctti’rn! tticnt- 
gem'difrenn. 



*4 


Mt t I* 
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fiM.ttt-.fi ' MJGMtSL 


Eln*Tit Ibinibifti? 

yi> .Lie ulinvn- iijN ii [II L'linvi* cimi and whrrt W* W- r-- 1 .»],| 

1 h* I ill it "lit«mi Eli. -1 ir im-iirtil ihr r ) B a tn Isi l: *; «- 1 ■" I v» *r.. I n I 

Wll - im-i ii.i (i«r IHiilbLT.n> |inr|.i- ibr nyin • Uhr 

Miai i-Ii.il wiill I Hu rubber. Wi- MI% i -I ijii.i l ■ n itn^ni^lilv 
V,I mt ih w« UMNt -uliiiil tTiuil I hi* Km Mu.* I Ibind;,^ 

ti routh lUWfiur, I« bimta the elucir.jdi» mruv hrmU im 
rihi r with li-i N-n-iini uud nmN'i|iirnih H ■ m1 1 ~ - T.-nrrc- 
vHb I lie MiH.Nl Hi mi- W.' are I" ^S'l any 

i mi Mm i hi tin .^-iiirh widili. 

Ci i.iImr Mil. #54 torla ELBANI» -per y ard, S 


INew Diathermy Cords 

Diathermy Curd* are eunslanfciy get ling v% ■ vvlien 

t6i‘ert4 wiili a nurroHsw&d ar silk ^. lili-inK they .i;■ usually 
,i jif-ftly *-iirry »-ibiIn alter lining tint a h w day - 

Elm are no me mud* imp . .>.n D|Bp 
thertny Cords covered nnh sh pure 
yum rubber. They sire vur teibfe 
enaily kepi as dcam n* in-w, and <mii- 
frtnieiutl to hint indefinitely . 

Cal. No. lliil Code NKCiRii 
per 6 li„ pair $2.50 

H If limited DbUhertny Cords 

M nil lip Hi -In Minr >iyle and iiialeri.d a~ 'Mir Nt* I 
i.’orH-. 1 -Li e with -I f'M'l »ingtu length branching into IW«> 
fftntda each 2 feel lung. 

r.H W I }$2 CirfloSAUFY—each. S2.W 


I < i-iii - in .my im! vr .in j Li-1 Nnlmury |ii?r*nn^ with <-s- 

I nun-piifiary flei irrmina e i*m. 



Physiotherapy with Fischer 
Apparatus 



Side *W B 

Hi^h Power Diathermy and Auto 
Condensation Outfit 

The umJ JinH pciwerful miEfit rtf 11- lype [hat 
rail hr kuiIi'. Compan, Hmple in upvT-mun, rajwhL- 
..I ilir fmest kind '.if r»iiti- ind k -M nmit; -W H 

i . -tilt - daily in [he uffitc* rtf hundrudi fd In^y phv- 
idcium mul surgeons 

PecoburLv desirable because of to nw uM-lnlm ■ ^ 
in -oeh a wide variety M L-mditHii-. 1--r which it 
aJTnfd' si nlndern.-ulhir.il. Hbdk-m and timi-»iving 
iill I'■■.-«■ I itf lre-Ltrcium I'lSTMidu- Iiraeniutly «wy 
Uinr3.il ile u^l-lI in elect net Kitaj n-liI ir 

Cat. N<>. 1-20 
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FtpaiEFs u.mixiM 


\t , 


#/ 


h l r lM . ,1,,. |,||tLT-iJlii.l]tllto -Hi! :-r-l III, I Ill'll iHp I»n «if ihr 
cll.u n-lAli-l-rl li- .* I'-VUmI ^ ^ I El Iri 

,MU.,r of tilHP to reiiliv^ !n- i.Ip.mti- thus f-j! 

inu thcr furmnifmi of u Tin* pm..-Un. , originally 

ifMilLiUit ilieelmh -i‘"i till- Wp evil. . . .. 

vtciuFiL nl MiiLlui i ^sK-rkmv flu- n.ii[Hie mnlhn.l. 1 *a 
i :>li-l'l h ill tkM HN'tllj-i UlslIlL’l^!^ MIoWIOK IUMmI I'lnllM 
nMisuliiliPll virli-M riirativr refill- Oiiil. m "Up 

Pt , ri . Mill!. I-'l'l tllMM- |ifVVinmh .in '.'1111 ill si I (4,1 liy 'he 

... ..If f. 111 - ol the- IfiftllL.d- akim. AHit LK. 

jniWirv 1 -U’Plfftiu^iiliili”^ ■* ramiiU-ri-.I. llu M.ithU-r >- 
ni , W ^l dtflii. ™« toin^ r.p.do all thr 

|iv cLutirns; flilfl nH by wipiiiR. llm- ,i%• «h! m 

■i e ion i" the Milne mlik- veHiul 


Thnt the 

fnciNiQfD in ilu- ItImUEit E* dosed W ■;<Hum »uuirt ■ ir.-mnl 
in -u+h .i way ii.r in (jn.ir.iHU'r a ItimmI appo-annai and llV i nd- 
nf imiiactkin o( thcittuecM Irtta the suture Imp (Fig, ?L 
<k. i iIn- ^uiyreft¥impleruitmiigeiUl«rtlHwlis|i|H^I in in»nfe 
w.itLT Then the teitkori Kiltie -iieip <r -ir, ihe 

.1 1 n 1 1oi3iiilci-l w.iil tire liWtl. I'ndemtMth llu ■ limn pne 
iif.iEii.iEir 1 uSir, prvfi-mlilv □ silver -'in', is |ibrvil ■ .Eli -1 ?n 
t | lt . tacwri mill pmirmtiiijs at each em! of n I i<. In 

ihis ir.iv fierkit fkmmiite i- inswml. unrl even in • ns- 

h-rinm. sfmtfshis| of the fflJtdii I? prevenied, lin n G<i«rui 
,,in! CU |Ls are rifled in the ttMial way, mill the ipsy mpes 
aru lid. 


The patient either C" nxiinm naturally -h-u r '.i -afirr 

bI n .-|i« r,iii-.< urJIunnlilf lotlowp, i-t iIipUtl/^I at n^Ltbr 
interval unlit tlir natural Inm-rimi 
i* rcitimed, As 0 rule, she whole 
Wound hi«ah liy lir-l intern tnil, 
Hum I wen tf a slight break lii y down 
should ocvur, the repair in 

quickly. 

The -Imughing away of ilu- rha- 
ii £ ■. ihau*^ iui*r . hm ihrrtiijn iiiMb L.iki-- from leu in 
nim |U r«« +.. v..,i ■ -lUirn rkix-, amirflinj’ In irn- ry 



+ 




M -i. ... me VI,, ir.,; ;t ; fe ^iL,ii..ii nlifdllrrl On iM^inr.i ,.r Hh 
‘;" ' 1 .... .4 (In- .lnlr(-4iiiiM in the S IS 

••I I ii in ., ‘.uIiji'h utI tn . I ii.tin'i mi, ,n,.i |j lr , 

.In . ri-n I .„ [Ii. ... .t^S' 

rvi.li '..mm* ... .. , 1 ,,.,.. nrtrr S 

. Irniit-- -.1 -■ ..!■ Llm™,, „|| . .. il„ |,„, , n,,| „ lir 

.... r«rr mt liy thr iirinv, . .. ,|r tu „|„,,| 

| v, " ,1,<l "Hlj Ll>.' Linmify ttranm. ItrM .. :it tho enJ 

lii the r:r.| xr.-i I. ilir I ■ If. a* u .. ixii.-hir 

rrr-mii.^ the Mahler h refulurly lluahrd with an ,mb 

tt jMlL* MiMJElOll. 


tII f n R n I'-il l ros m I liLh iTIOK 

In ex|ihimnSun» the folEnwiiaK ihn.jfy may WofFerali h .- 
1-n.Mi thui. *ulp-rqpejiii to I'lri i riM i^iEjul.itinii amuncl Thr 
rieerwseil area^ ihffe li ma I t?i I .1 jeortc oT r«. 1 l 11 ruBi. or nucplii 
- -I' 11n1natir.11 f there ii imt nisly jin jiLva^inii >*f lij^hk .1 n,%i 

I 1. II-, . 1 - ri'llllri L-fllh Jlllj ly mplif ir y tOj I «ui the .. Ei-iir 

■i" rm - <■! niinLmHv \ .i-'iil.si v/.i't] anti Jibml-|.i 1 - .ip 

I I in.ix lie rifely jLs^MEiiril ihai intiiet ranrn 1 rlk riji.iin|s 
■ il Inn thi- zone- a|n> i.ilS under rlih ijiHiu-m r. Mi r.ri 1 - 
• .i'-n- h if:Ms a^ree that the mrio hyjw-rf'mie ^ -sun i»jh i- .mii 
1 h. i 1 1 si up ii rellJ^T^ in 1 hi- juvrmhi - i thi lir"t.r p r I pi 

| i - iy in riH r-ir tlie rnralivt rfl'n r uf the thit^K-uiki! ra>i- 
It may br llml omlrf tlm> Liclbn I be fiiM ihrwr 

run iai/H'il rell- finutijire iiMlni.il - w hii h m [urn, ji r 
Ceinimlty tf red Lire the t-xcL^iYc imrllipli.-.it^.K <«1 hmISk- 
iianE ti,ih Ii 1 hLTi-hire ktaim- our nil^linr |r-i f..j^ul.ile 
1 ti.ili^iL.ini tumiirs l«i ,1 rpsirkinl di-jith nnly^ml loir.or ihr 
n-m.iimlsT lo nvrt C KefMil lumpy. 

1 l r 1 Mi XL LAl-IIlt] KXi K 

1 Jim -il 11\ 1111 . -1 m-ii i - i'S iimIilh-i.hi trrated m thr 
marmiT ih-rrilmf I Wo |i_Lt it-ru ^ din I K Woieuh du-il thfre 
da 1 . - .1 l'l 1-1 the opera In all, wit h 1 hr -ymptnm- fl pnden« 

1141 nnig P evidently due to scaling nl Ini’ 'Vm 
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nst:ui-f: s SMr r .*ztW£ 


tfXf: r tm 


fj 


nli,irh‘- |wnniitmg r^pid idborpti.f debris; i mnn Mrt> 

i 11■ 11 1 j i**i n> .1 t .i-»i>iiNliirii!iK U.m FIIm- mfovlh*ii m lIn .«b- 
i!. iMLMi.il wound, which IkTjiiiif evident on l hr I - • i ta i 11 day 
afkT the npernifon. 

All the olhcr pnlienEs the oldenr Ivinti operated on 
lilfire khan thfW yearn llgn, do HOt *haw any rd.qm- or 

niiititjmiiry 41 tin* present dak 

The eNfu^urc. njicnhiK and ch'shltf Ilf the hl.uhUr, nuy bv 
dune under IihmI anesthesia; for (lit? masulaiioii, ^neral 
□ iacsthc*ia is preferables the ‘'hurt duration of tin- nunipio 
IntLiin reduces nifUerijiHy die danger of generaL am^Ehkdo. 

SUMIIAHY 

jt -isr ruhl he mentioned tllsll any estensive etivlnir '.lj nlji- 

Moll is. as a rule. followed by the devehipmuiit id ■ > ... 

h- Liitcn^ivu edema of the vedcM mucus;!. h high 

decree, it ma> Ins ant! actually lias been mi-1 Idie 
incxpcrirtl tv *I for n relapse, t’andul am.I repiM.li-1 . -ho 

KOpic (Wuninatidnj will dear the fesiie. Roeni i ipy 

its niiisstv^ dose* i> nil ministered forty-neigh r hour- ! r iho 
njieratinrv, C 3 )le^ taking advantage nf the perillu- > .u> 

ttoii. Preopeinilfyi ir radial ion interfere with ih. * on- 
structirr potencies' of the tissues and prevents p-ir. .rv re¬ 
union. We have not wen any favorable result- !■■- n the 
cmplovmcm of radinim m-L-dle^ hut frequently infei r. n fol- 
lowilts their Use lias been observed. 

The whole ppiredur'e i- simple, peart Fra 11 v hlnurlh-^, .nul of 
-li-iri duraEior. The primary mortality i-- ceMisidembly 
hi-.u-r than khai foltawing resect ions or total extirpation* of 
the blnrlil'i^r rin‘ rkutmi'in nf ihi- tumor doer- nol involve 
«iiy ndiielion of - i iln Uudrlrr, which Ea • mu 

of thfr objection-! Im- ftrai nm fd the tniltittj; operation. Tile 
pjTirni i- nor ■mbjM rerl to the danger* and misery nf an 

.Jnillil1ILII.il clr.Lill.lJ£l 

IDft Xtirtlp .Stot« Slrm- rffo, i. M, -i 

—-- 



Physiotherapy in Acute Coryia 

UHjnudly. Mjj,. Uuirolt; 

o'ryi.“': Winff ,wb,,te fe,icvtt ""■ Ottfe «l ncuie 


" " ' .' i.^ LiFL iirs,! raven will! Iln Kr-ur^ver Lum, 

iiMiiH iln. m, l 1 holder. Then tncnmlriU llr .. U.uhIuiI witb.i 

... ih"iisjim| Lulrenifllm -uluiiun cunuininic r«., t,n 

" .. A * M > rt MUiirl* rail .mil a curved n«d iiu.„rr 

r " J ,l "'" l,M ' r ’ 111 "I u<Mril. -.(erili/iu^ U.fli 


I'iH' U'IIsiIh end n.i$() phtuvflx ill turn .irv raven) with tile 
Knirnayur Lamp. u*in B a hollow tubular uapliiHU.r. anrt 

wtidi- rlrtina tilts liw-al wnrk ihe L'i..rmi,iN ..I .. , lM iJ 

i " !: 'i" llierupy :tri' t'\p|,uiivd. At Lhr oun|)liduin nf ,he 
"• rnuunt lhu palk'lil is j-ivtn a gent'nil bodily Alpine trvjt- 
. III with .i larger<! imu over tile l.vtul iirul vlu>t. u. I.uiid up 
i lu ^i iLrrai ru^ihlanne. 

I ' .• ■■■■. irii- l he iieiiiT.il Alpine triMtitiLiii :l Ik^p Therapy 
I- ■ mi Lamp is i e h a bine ^Inln- i- llschI osa r nir- i,n L - jeiiI 
. i liL-st f-ur thirl y ur rnure im&ute, lirhl^ing ihe Lamp as 
ih’- p.iiii nt .is ifi cousibteru with toiid>«rt. 

Tin- conch ■ >n w hich tin- patient Ik's k e’HiipfJt d with a lar^e P 
Ih v all Id -COIlde ftsa lion pad user which are placed two 
vv■ -i ■ I!-n I -l.h el k l‘ ts and a clean JiitC A Herman silver nn-Ti 
rli-lrude. ri^lil by tell inches, b placed over the p-LiHnsA 
cbi - i which is livid in plnce with a Mildly- 

Th i- eii i -h rU'C( pi nit! aiisl the .LUlri-L-ortdenhdkion lud are con* 
nee Ed! eh the Fischer "i'tr Machine, A general diathermy 

IN mi ni'ii i i- imw p\* It, Iasi ins; Ennii ... inimitc** 

iisi m^i I miM AlHa in HNM► MiUi,impLTeH oi cnyrE-isE ■ -ordinsj 
to the jKiiiuuh Your paiient is now fecdvmg a ftcncf*! 
1 1 F. l t h vr niy t rent men I.. 

A gh\¥# nnwil vanuum elcctnude (Fkrher 4 held la the 
opvrii t iir'F. ri|tht hiokilj the left hand k played on the |i-irient ^ 
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It 


FfscttEirF \t. n>. f/rv7 


It SK iv.*i 


IS 


lMM-hi.nl; the vw!Ulllll tube h Ihm |M--d lielllly mtO tilts 

l1ilMr il l ,WMi ... rrmnHil Inmi ihi- l-mi i.t - i.■*,-h,I 

rillum-mu the hiMi frwiMi-ni'r -h-ri ■hn«ii;li i|,i, 

q nl,,- ,, r „i ... 1 hrmwli the opera l or > ImhK, The i-V.- 

,t! H 11■ i„ j-ratluuHv workeddeep into the m-lnl*. .md t-.m-r.illy 

it wfll pat- lurk Ilp lhe ph.irvr^ 1 hi* .ipj.-Him* "hfll 

11-|m .c[l > 1 Mi (In' "lIu'C lan^lnl. 

Thi» Uh-him- generally abort* nr cure. a r.-rv^u U \h*. 
mticnL i*. li 'listijUt vlI, lllr >U 1 v fLirrenl fr-oil ihis U-.r «• 
Wiivi- <u-nerater -i w»n\ huwu 1 movi-muiit. iiic <.mi 

3 fb^'iii«^pciititinirttidHim 4 foranoW Ptticni* ! rge drink* 
[„ K ii great ttetiliif water or Hot turwim.iiU* -luring the day to 
insurr wiI.hIhhv: out the poldbdui whirll is 111rni■» L hiO'C willl 
ElieriP L re.it niehtN. 

rhis- mviliiHl h entifelv drugSt.^, Iwt if your p-niem winlus 
drugN ihi ", m.IV lH' priMcritH'tl If nrn—-iFy. ihe M 
may Ins rtfraUtfl bur hi ilii? majority of vase- mu-c is suf¬ 
ficient- 

ci □ d 

|ir. I- r. Poimdly, also say*. in ^peaking i ■: r 1 1u bene¬ 
fit* of quart* lighi therapy in pelvic inrl.um - i-*n _ "In 
l^lvir inflammation. a* in mi»t dEscase*. I lie \u]u rag** 
1 ns tween rhe ri^fclancc of the jvuk'ni ami tin- _■ irnlenre mi 
theinfect itig .■rganbm. In either ease, Quarts l.i^ln therapy 
i- rtf pvt -11 value. . . . Improvement in general symptom* 

may Cur immediately noticed. 

M...tfri.tl benefit. tlnwever, i* noted week by v. -:-ek rather than 
day by clay. With evolution k heller than rev¬ 

olution SSr«tt . -le.idy prngn-s-i ]=. be tier I ball rapid recovery 
with fi-hip-i - Uri.irl/ l.iglu therapy bring' al-nllt lIn- r*.- 
covrry Uv -1• ^ii L ii jpJis^ breaking down toxins, iiMroiisinu 

f • ] J ci a. 11.1 r 3 i iii, nrjniiaii^iiiy hit ■ blcKitl eel I i'huiii, iiMTea^infi 
the -miiiiinr ni red him-id ielU iuid haemosh'dnn, in i' u S ^ 
aiding mel.dioli^ni ib.n .i mniiitiurk apprn.icliiug. MOriHidcy 
h liriMi^hf .ihnit " 



Our Mailing Department 



\\\- don’t warn in toci-E imr horn jiir-i to m*ike a 
sitii-i-. hut wt- feel that our Ma^achiL: which • nine- !■* 
you -to rtgulLLrly dots nnt alwa>-s carry'with it ihe 
rt'iirc of impdrtailCc lhill il 1 -r.if- when it nlo 

maHiiig tlepsirl meat. 

The diiHfuLty and magniutrle nl the ui»rk m|mrd 
1 1 -edii, publish and null U.mW* f-“ISi J |llvR‘S MAI*- 
J\7A NES every M\ day^ rarely appreciated bj tntt 
j v umye physician rentiving but a ^inslr copy. 

Are von g i vi n |? FI SC ’ H h. H ‘S M A( J A 7 .3 X h i ■ * 
proper pUc? in your lihrari’? 

\: ■ v i hi keeping ■ In copn ! “ hilllTC ! - '' •'" 

Lind Iasi, but nut leant, are you ^vnirtHUitfilf \WuK 
sliufL' 1 4 ''ropy”/ 
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A Urrin-r tiiihi:rHi|i a.* lie ftollie a *li*- imp h* ■ Hi- ■.ilLi Jt ;i I • :[*- *m Ithl „ 
anil bins in i rawin' M iwr i-u ,* 4titan( twin ham*’ i'h. ■ End <w 

tik-flsml n 11 Ini? .-Mil [lu"V rlnn^ FnriMii-lv la I hr l.innrr hnrm\ $ H| 

itrtii a ] l li Lunirr iikfcnj "I [tin iiinrli b yuiii kv r *E'- I me j ' 

' rhhPi’ 11>ilSiiTi,'* ramr (hr m |>i**< E Jfl.-i’ftt'f. 

”llflT VUU uif,' 1 1 1.111 • 1 111 .kii i I ill? HHMtllfr, 'I li 1 1 l-l.srnr-l IJvi^TV IlIJN ^.llllrij 

Smg is&ntUr* la ikiw nir humr/* 


Symyiii ( hr ?■ 

3 <'lliiiii- hum* mi thp (lennM- Millin'. 
ftP'l ihr rlrnti.l hail ju-r hm-ht-il 
i-Vtr4CllPiK !l Eu«li 
“Ihxtilh,"' *1*! TmniTiy, ! ‘i hr tantli 
nn?vs Uf rliai imr attw*, f«o_ H 

fl’plKiJ tllr HiDTlnr. “It iirfw 1 * 

in rtuipAtliy."* 

li ruimfnwrwlwl Tern- 
my, ri I hrn ink ivmjushi." 


I"j 4fm3 i lik- H*p> 

“WllJit, VUIF hij^Err ’* rrnnwl mf 
nriur morlf rrr} fckuJ. I hi ik 
know rlui w|Wu Waffrq (i. I hi rrl 
in* «#» JWII ,i*r lie Hr.i* hr.ul <>l 
I hr ktliiml?*' 

‘‘W*, Per, rifirl "^fc hi ll Hi' ¥I JB V Uikr 

hi *;i%. ppr^itriir i>r ilw Piiiiwt 

BlJl r* ! ' 


PaJl-L" Hr. CtHJIr 

'Kmr* 1wm rIuiii in wv** 

arrritnl for •niitxiiiijf^i■ "" 

" \liHmu Julian?" 

M \‘^ 1 lip aiinj A gti-J In i[D riilinK, H 
* -‘WTftCnniiiL * HrtM|Mi 

nan 

fiolfor* 'WnmSfiftl 

SSii- wiLitiiiK h i my hn>i- 

kuill Hi C1MTI|riuiil I -■'ll IN', > JtLf iLV- 

-'wllli r Illi- rrwinlt.” 

llrrNi'ifllilwp; " r Ki*:iiK !-<uu* Slim 

aw sw^iimwiti ^Ei?" 

bhr- "Von l* i I .itn! I s -■■ iin-uki- 

hi* itolf [ lull fc kn h- i .milr [O EllL 1 
IhjMw, .Mill I'v* fc"E Vni. ,P 

□ □ u 

Nrinvlnjl Past 
"Mmw rill 3 ;ire ynu, ^r.irjmrir 
"Till ti\T, null iii-pII w-r %,i 3 * if I'm 
^ rH m 3 ■ i in I I .m lri|P I>f 4h.ii i ii i-.i I, I Tl 
U nit nrJrt lurfhiU y, mk 














So, wlml s\ Unifies wiAhin % 
and hoping for betler timev? 
We may mako ih«e fifties better 

if we bestir ourselTOu 

Ft*n#r* 
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LL THINGS COME TO 
THE OTHER FELLOW 

IF YOU 

SIT DOWN AND WAIT, 


Fischer’s Magazine 

t* th* uiiJ1r f mf,r ,,f ib tih w 4* EirtUl.pA'ttfu. 

/.<«/i a 4,r i )r 4mi ti thi jsrwjn J-W Mmrrt rfnJ MAfAit-W 

WpJji^frapu ■j'iA VP ^^rr.-Fn-f rl 

4 ’^l-niH ivai h» 

H. G- FiiciiEft Ic Co,, Inc., 2iJj-43 Walmniii Avt^ Ch-rj^ii, ]IJ 

VnL 1 JULY. Mil K„. iif 







Confidence 

1 ‘Okl h| NO in Wflisttr "TniHl: -i.iu- «d h-vliiv -nn- 
^ IwlitT; Mi.it in whirls Liith ii fml i*r relinnrv Ii.nl r ' 
inLLirh 111.Jki^iii '■ 1 Vi i irr|. i nily isluml mi -s p.tr v. ii !■ ' mti i^f .“ - 
Yet i mi I ■ inii-r h;ivu ill mu-'- -vll mtl in ilir iitiim.nr 

surrounding hi* nwn pamE-iikti- 111 tie KwUI if hr \* tn 
enjifcy wt-11 Uilinik’il 'ji|L4ui‘Msm. 

Tiilu ill inker- i rrt.iinly require i <mYiiiremi?iii. -iml ^Eivfjktv 
Minii* iinttmiH 4 if pcrsmofinn tscfdre hirmiu^ definite runrlu- 
j,kms, Lh- rlkL- si.ihjei’l ivluit it may. 

Thure .i ri .iil|4r-., ,nnl itw\ form i ’..imi-m.iMv lars^ -h^ 
who prefer lu ridicule nml eriiit is? in -tr.nl ■■( i ri s. 4- -siigpario|C— 
ivho iiuden b Hlim.Llr mid minimis* every new ihnuahr nr 
dcjuirlUn? ftmii the ■nmvvMi inn^i pnlfis 

Uvir wliiU ^rtfLurr fflwffrfmCr 4^u there he di-u*ii i., . i .itiss.irr 
with Elfe-( i 4 Alidiiii 'i by the midern inn-Mi«flTint fhinkrr.. in* 
u c p - 1 1 j - 1 3H 1 - 1 ntnu 1 1 - [jlivdrkm ur fiiitjcftia vmploytni; ' IM h" 
Pitysidflwrapv Aii^r^u^ Their MnjttUm* «* : 

hrM , in iln:m-*kiv.: ^vrniiL id l1u« lujiiuliu i urrr: (hint, tn 
die 4 bM^Lki l v isf ills- £mhUz fiiurih. in the i*rVi- ■ ►! inr 

fiiiintr-u LLh; .iml IftfrL hilt li-U Ir4»t, irt aiw^I^ranterd 
roul't* in Ik- derived - nil -if w hirl, r^wr - mrl^ltyd m 
tbi- unprcmlrllld Kiln (rf Fischer Unit herns} ' ucht * 

We aw adding many in mu lint id (riernli> »«n da) " 1 ""' 

... wwi. . 1 ■'!'V'"" is i i "'“'rrJiZi 

tl»' l lmiHL- <»f Firflicr, "ih.ii in wHm’Ii tank J» put. |H ™“ D ‘* 

hail" 
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FSSCtfFK'S Jrrf&ftMV 


at.}, mi 



Dyantenorrliocw 

CHAS, I - MULI,INS r M. n. 

U 4M I nUK« Lif dtomumrirrhiwil that I have h-pfi ilurinj- mv 

fliirty-nva -yimin ol ... have town In young girls ,u..| 

in vitunu women. &Wi of ihfrif Iwive imp" --ed inr 4 * Swing 
him li.iiiii'.il ill ilidr cation ion. .■iignLu.-.l ‘n.vi.Ts of -Ip. 
kvii^n devilupnieiit Where 1 lif |miiiIiiL |wrmd% ,im- dm- pi 
artGUhiiinii. I Eurnwrlj tried -ill tliv vuiore nt.-slnnls- in \\ w . 
horrible -IlI.lI. i[R»>n tinder .iiu --1 ln--.L umi.lIK .Hurtled rrlief 
hirfrom two m sis peri- h Is. when tIn- 1 >. 1 *■ 11 ! idmdly rci urned, 

and <iport return inn turn 1 *'otild IlmS < 1. ■ .lmhuLli dull as 
Mnn 1 the diluiatmn. 

Since I have liccll using stinit nf the dr " d rn 1 idnli l; U*s. E 
have tried tnit the rue thud nf ireirtg a itilji.* 'trode, using 
■ liffcnut-M *|JC£$ flalvimn- current, ncg<«m V it I ached tn 
(Itlitior ansi pcmitivi 1 pole Ui 1;sr^ pad "i ilnlurnfll. 

Not mure than lbre$ to live nrrillinmper. *d bu used* as 
$t k rledrahlu 10 a void any caustic or burning effect. as scar 
tissue is lilt hud thing we desire, 

In ^ime of ilif-i 1 rases we hiivt win. I appear:- like scar ttecUfi 
at 1 be pinnt of ungtil.itsun. 1 turn ihe rui-rem mi gently after 
1 In- tip nf 1 lir dectrotk I' Introduced into tin? cervix and trim 
make gentle but ctintimmu:- pre&saan The cervix. will lie 
felt iu gradually yield as il eilher relaxing m Mjfteiuifcg- -Same 
nf the rjitt** have required several .111 v ivi |-t- ! if fore I could get 
thrnugh die intern.si us with 1 he smallest dilator. 

IIj rep^td treatments une rats 11 -v the next larger saSW 
until finally the targe*! guts through, In ibis class of 
eases- painful period* -in- entirely relieved- There ih a le“- 
dimy ii»r the nmdil ii m uj recur, and ir i-. dt. igcl her advisable 
to tell lhe parent^ nf tld* tendviics ami blMrui't 1 belli that 
even after the period ■- hernnie [i.ainlu-r- -nul alter tile larges! 
dilating etartr-.de can l>e 1 Pit reduced, that ilir-c cu^s di"iihl 
have two or three 1 renin will - Inn Ween | writ ids- l*'? :| 
oni fin 


\u gn-.p him- ’hoilb! Ik- uh.hI, hm cumminm* grmlc fnree 
while ...ru in.. t ip ..tt ihi 1 current lH*fnre mnnvmie 

the eh -tiurh When tin- electrode tfr.i - through 1 l.i- internal 
>•■•- i i-.i-ily ilrrcfiiunerl by tile In** of red*! mire feutins 
thr i.igio.i dil.mil a* iu iim sin- ^Hrtilum U n-.illy ili«- 
IISu^l di lyriHi-jililr pari nf tllU IumChIi'TiI in yritsllg V,lth li 

in surprising to nee how *nme ^ iht ■ cast run down and 
worn, w-Hits I l.llihl tip atii-i the t feat men I gain ik-ih iirul 
Strert]|tb and a gunc| cf»h>r, 

hi the elit-- crHHe>dne imli-lei-live dcydopmcTit. we have 1 
dillurem pfolilem, The negative current will when liMUBi 
.uni deiern'iine a greater lb will supply P* the pari ilpun which 
llie utga 1 1 Ve p.ile arl* Hmvr inc |ir«JHi»-i 1 "I -m> .-■- 
ill these ckfiH-liye tSeVelnpim-m rflJWKif well early and treater! 
p-mhirntly; nnr expecting i+hi much in 4 diort tiiM. not i.chi 
l r i - 11ni -11 r treatment and linl nm ilrong nirrern- ; lnr 1 using 
rliIiilill|a electr*'HIf^ not only tu euiiVet' live rirrfelll t-i the 
UIuni- hill to IlilItie and help develop ihe -vrvlx iltrn. 

t H course the jihyViriiin dimddi not forger thm hr \% a fikyir- 
ciilih . l iih L must ii-*c ill ui her |ioi|M-r |iiean~!.l hmlrluiu up hij 
nirtiuiH', for thc-r defertivi‘ devdupment cuw^ nr« usually 
L,r general pSiy^cpie. Ttd, meihml -m,ei...ies rejdnCe* 
;ULr| often smpplcttwnls other kinds of trciitmrnt*. 

□ t£ P 


urn Dr* Grover's Column 

lu ,.|„l mi-sh «.Ktrwfc "«* M .-J't.iur, ,.i ■kH.hv 
, 1 w -| K . n hL-lil in pliiiv will. 4 tiaiutagf. ! 

U red. 

iiomhcrHl "'» lt 

, .uui^nrk'i^Llmr, ,W of^WMOO ^Umpe^ Wn«M 
v ,- r la' ,-v,i.4-iU-.l in cardfovarfular 
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FISCHER'S 


Hyper tension 


11 , v V Men)*. fullciwlmrfi. Pii;, writ “With mv 
. .1., , i h i-1 r.H H l lliivr timl'Ti; !■• i 'ill. I m. mi;. . 

gS TI. Jf B^I, UH.I 

. . . -u> >-«>■( lie (jriMtly ■•t-ni'fiied 


Cmki <ii Hjfiitrli 

U rhi- In'.ii i i- rwwcujably komI; t 7 ,n 
an A ili.ii ttv» proton^ II mv* «»u tw.» fvi>.rrt*: 

“I- v E \|17- hail pCiirii'i U-wr m I hn-ninber, 

l^i(i J-'f-lirLiiirv ]Sih Jiettlfllv Hi im u flier. ,iin 1 Nii ^Ltninn- 
tb» miifttt diflgn»sifi of Aeulu Bri«hi + s dis >/ . >■ Tin- nrim■ 
Wflj at | W ( J1I jht ecu I albumin. Technic uf ireMmwm 
i.^t'in Ui L, rAaevi] cm ihr ;iuhi-emuk-ii-,nimi ■■ n| .meI given 
[in- EVArwmval current 2U ttrimile* wl 1 d..v. for one 
w etrk- rri Ml u> 1 (TOO M tttbpnpens 1 km n ft c m pi r ■> < ■! 

**Thm llie i real menu* wed; given i win- ;i week i r ■■■ -*■ weeks 
Itmgi-r, after which there w;is im .'illmnltil E" I- - <nncfl- I'a- 
r;t in w . 1 * diMdmrgrd >y[iljii i in-H irolly cilreu ! ’ mi-nlhs 

dm \\a* married iml I have uuL luvml b n. lu-r *iiLCe. 

2—A you rift iititiip jiImhii 28- ytars old. i -mie lo mj + 
alike in WZh Ailer thorough tsamioalkm 1 niinlt diajintwfc; 
nf lici^hlTreatment leehnic smiu -is in rose No, 
1 J limit >'!U n i ill 1. 1 mi hi f - 1 i'Ar^i nival current hm- Ii _-l.iy fur a 
j thi 11 rvHi i .i wwk for three wfe longer, DiseliSjjw 
svmptomulitally cured, 

N A*you have said* Dhuhci ray is ll current ihjit has been mia— 
u-iiL,iinl! mmli m^k-i-U'd. 1 lu'llOVcIH the st JiidanKBfttion 
Mi dicine. Serum*, Surgery. £ trga noth urn |>v and Zone- 
tWam l ■ ly on* of ihwe modes ul iheripetii h> 
k iod iot ted irk t he i real me nf of disease, e of □ nr medical 

brethren throw ■ "M wafer on Phyikiherapy and why/ 
Because of downrigh t ignorance* or a wan I nf inveMigiiiinu as 
the i i i rtkiiy be. L u 11 nhi inn, and could rmt prat 1 live mech- 

ritie wiibr.ul Klr t rm^Fhydrithyntpy 


Ad any dmifirwlm ik- I hath nr my 


}ru\ i?a 


The Fischer Company Booths at Frisco 



Vntrd ont! nf iIil- fljnc^l Eshlbti^iU tKe A. M t. MnriLnft. 

Tlliic.- mh J^ih. IV2J 

Exceptiriiialinivif-i «J» nwmife*i irnulKl llif splmli'l VihW 
b<^th fi due (« the wbiHi ^ 

out apparatus. E^rybody seetred ‘v — ' 
a l| about the lai»t Diathermy ami tlcrtm .nMf-uUtiPfl 

mcihmls. 

Tonsil Cn, K l.hm ( m ,^ilv M all «H«e : m imj« jJ 

inn'rcsi — iii fart, the eagerness ol the (diym. jI ; «™ 

■ii much inform.iii'?n jtspuwilplo h''l" "■ ■'"[ "V" 1 " ln1 - 11 

wi'li’i'ini' riuiM' ewh iNiv. 

We «|kti la I'Ln. unatlier ** P 

. - ' i ... . ....,,, 1 ,., U h>[ It 
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pf.SOHiKi- M .tti.fSlSt 


Elcctro-Goagulation Treatment of 
Hemorrhoids 
W. McCAUE. M. IXp 

1 k-ii^i mfn’iil' m*Y I* emw* 4 uHy inaml ill ll*|>hj-iii„..\ 
■Ii™ .hi . i iitiiH «ivt' tin- ntitlcm i In- Lt-.ii.il ntmiulv 

" "ii’i'ik tif time. Mosi p.iiifiii- hove ,i ■ I read of the hospital, 
•rul wperioMy smy ivfwno? loon 
Technic 

■ hi .. . ij, nielli nil .1 table mi Iils li i' 'i'h’. v,iih lilt- left 

tennri'ii^eamriLisln .ml mil the iii:li' tree fUncil .mil m-i- 

\nulv ii -.triii (if fKlhtaiw tojic, whnut l i.n ln - wife -mtl I 

ii,. In- ItiiM, tin bullock* on tim? with .''"1 .. '«ch ;"'d 

,. m . . . am the aniu> an each limit. Fonieii *mw haiwlajj* 

wends of Adhesive m jioi.il with safely (nil. |u^ annum to 
fpjn, and lie oppuiiite end# securely w« l"W*r pelvis, 
utiiUK -Li reirai-tur. 

, inlt*f in fiCl i hv confidence of lilt- pfllhiUl ii rliCTV will 

hi- .. tin |Kiiii. it i- *<1! u> ^ f - 11 pirate 

in ihi- nji-iLim IW lm: mi mi to l hi* iippl 

hia^T .Hi einalKi-ilc effwt, Wllcry [WflS ,irv -f n*H lu^ir 

^ Ik-i v .1 pmsi nr it i * i s presen i , use 11 x h ?t h in g . i p| • I u . u ion |uiur 

to Ifcatclient- 

Will'll pn-ilile. ini I mi 1 fill- with vibr.it Hill, usiui; ihe l’enniug- 
luti ( for I he purpose of tltucotifshly clil-ii ing 1 he spninc ter 

iiww-le. 

I ■ *mv k :* • I lin il iTlie.-i Ij.e- 1 ic. -ill'll clamp rhivvn >1 |L ' hemorr¬ 
hoid* ymt wi-h i> • coiignkiU;. I>u not ntuiek t"(' m-mv 11 
■ me siren- If Sill eiilirc « irrlt- uf tUTHORi -me pr^elll. work on 
pinh h^\\ l hv paik'ni ih i II luive no four of s Itr ^roond n[ ; ii r m- 

I iraii. inn will lecurn readily In h«V« ike ins In i lee inkeii cute 
* if- 

The imMcfcm el.-nmde -hi tub I cniKlftl n i ii piefC of 

I I indie- -jpi.ir*- i Hver thoroughly willl wnrrn op.lp UM ri vf 
si a u I pkn-e limit- 1 - the pKiiit-m, agaimM the bnre "kin 




New Fischer Diathermy 
Accessories 

Flexible Mush Diathermy Electrodes 

The mr.-s elenriNk- * ver s|i"-ifitn-.h 




i% Meili 1* krinHlR 


’wclb'n id M- . irt^P- hl^iutlni 
ojm iif Itnk- 


l-'ii- any i^irl uf the ImnIv like n ^i<!ve K rtyjanlli>- r.i 

sh.ifie «i r ctiniour. 

May lit- empLnyd in conuettkili with l%1awmy. 
Hkclra-caugulation^ P'Ar^mvd Aul^coitden^auiim. Sifiu 

^iihkil, * '.alvnniAni ^r . MV tlisTneal rmKlalirv where iK-deeT 

conuct on ilie ^kin i* s^cessary. 

fnmp^l uf a. it-rit.-i tit flat - 
lsnk> ij f fk'rman silver, they! 
nre llexibte. pr.H’tic.illy in'.r 
■ rile til 4r. eiislly etenliit?d p P 
and forming an ainnsm con- 
11111]:31 liar -urFaet Hi Iw &p‘ \ 
pilrt-il to ttlC =ikill- 

ICmli ir^vi! I'V she Ifflrt 
k n hhu,- n. physio i k era pints 
everywhere, 

Available in *evend widths 

and .lm> (UsSred h'l'Kih' 
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K^LM-riilk v.iluiiIili 1 fur IIm: tin? etbikuy 

Is.irnL fine, i^lt slir pil.klei ; ill f»rl wherever m 

drOpt-qali in mulae prrti'Ct nml.n i with arts nilrnr hilmi^ 

I II,- tttesh na.ilmiil make* excellclll eillfk for llw tin (111- 
liilfilh-, Eillpkv viirm *ua|i IniIut a* -I nii'ltum jk-lwtiMi 
llie mesh .irlil 1 hi i piiilrrriM^i nriil Imlil l hr ruffs in |,J. L[V 
uMh dsmEir kincJajjL-. 

Whru 11i.-. 9 EEi 3 >i .l jwtk'uf willi ^uu\Uie 4 Imllnv, ^niie" 
I .i ,h . .i piling on Vi'issr r.ilile, tin rhe mwli -Mt rnp, , n ^| j fc|1 
i-nrr.l of jjrw/ contact nn vvtry aqnare inch «jf sutfnci 

Cnee fried, nlwnyw iwei There are none better! 

1 .n Nn >N 6 hub- wii li-— vlmJi SAKfHlI jHf lin. ini |l Hi Mi 

t.*(. Nu. -S^l— $ i'l' llP- will**—(lllJl* SACaC'iF.K \m;i till. Ilkill m 

I .11 N b il PT I—t(N mi'hL'H v-'irk -i.i.Ktn SAP ill Ms , j|K-r till im-li. 

1 ;il. V-i #13 I 2 Ml l i ‘- wirli- rmli- S.\| MCK. jn!T Ian inrh. Ml 

t j!. \n Kt.i 35 ini Im - *- *a i i!i- vi n|i v\l\|l |! |H r lin hii-H 75 

wm iw t li c u* iiny teogthm mi rader. 


i isii e: r ehatherm y electrode connector 



I Hitafll* Nil * *1 | 


A -.itis] >ii- device h :ir i In NVj, 
1 - 1^3 ni.Ltliermy Con. I lip, MurIl- 
Ilf spring |jf;|^, llii'kr I - !>l;i. tt'sl. 

Tin- mnl.irl mi r I -hi i-. hfni. iviili 

--rii.dl sharp pmi iiInt . *. in pre- 

vr‘ni dipping irnrii rln- < lertrnrk* 
JH'>ignef3 for ii-. whh i\w -NTl :- ils 
KleetriKiuM 44 imI libihiji- Eiiiruhigr. 

£■ 1 . N'-i- Sit — FtiH < uNiiyrtiW- 
nMk MJLSA'flS ■'in'll $0 -ill 


the fahnstqOk cup 

A -F.r.NL: Hin wFrirh r- quili- ^ilMueiiiry fur o-i iii i on- 
’Xi\ h 4s ur HliM*k Tin E'ler Erodes \\h\i h will 

LrJrl rijij.jIk \I v. iih ni-^, ^j/. rt j |jp nr ^vire 

t - lir V# J,?2 V'J'JiTlip ukI* I AlJUN N M , h SU.U 




ICI.ASTLC I 

M.my uieihnd* have bum 
ilirriti\ l-.trri rmlwi in iiUrii 
ki'M l hitig vxevh EintirL- 

■i jii- I nr rhi inarpre,^ Th v 
M- yfi iiii.Lleri.il. nr 1*1 nek lin, 
m.K hr I me ml Seenrdy in 
jil.ii-i- in 4 i HHiiiK-ni’*, t Line H 

. i rn I 1 1 1 1 ■ i-ki-l n k le* t hus Iji m n 1 1 

"'ill ' rill.kin ill jHiHikm ^ 

IniiK (k-^ire^L 

EpijtloviaiK h'liwiic . .. 

•L 5 ii' i> [lie only krimvn iiiie-tK*ut 
<■!' l»iiMlmj5 Dliithermy 

hi the limbs wjuris 
uill iiernait lin- lenient n* nirn r d su-n -,.rv |., f tIu- .,i’ 
r Ir a^"rt wailiNsii the fllecwrulta sSisftlrLK, 

Clu-fit Bmitliigtn. nuiy lie urelied^ unit Lilwavy kviii 
'iiiiiEury. 

1 n N«. SSI -5 iiiL-li Mliililk i.mU' Et.llA?SD—juril ui i| 

mw r FISCHER DIATHERMY CORDS 

Chillier my Omk art L-unhSuntly gt'ltfnj* u ri jmi! when 

t-i.iVLTLil niih .i niunuri/tkl ur ^iLk uiihliifi^ thtT ^irc 
Ni.iineil .mil rliM’nEimH -Hhu 
bill d few LIKe, 

Mere iife otsr rtmell improved 
E h.i I h lt iii t- i i -i i 1 .- o n ltviI nnl> vl i e h 
pun* ^iins ruliber They art' very 

iSl'seIiIi , i .i-ik kv|ii a- eUuit a? uhi n 
ru 1 ^ .uni rnmirriltAed r-■ U-l illd«lT 
... lliifly. 

r.kl N,> 1.M0 simIi- Ni'ilrK^l a I--,|| |v..i S- 




iandacsr 

■ lltv, ! r1 ™f C-ir hnlrlmic ITia. 

r - '| J i-i Lilly I*ri rhi* limli- li |t | 

gr-T“ — t '" 

■ 

kl:: 

f; Iri 




Nn. HM 
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fl m KCATKIl DIATIIKRMV CORDS 
Miiile tipi In ilie »tni? style .uni "i *nnm miiU'rinJ oilr 

Si,, u:m i mM" t hi i wiili 11 i-Umi - 111till 1 hnigih Iirnin-hM11 k 
In In iwn LT«rrSiip CM h £ feel Nit 

<i( % . ■ 1 .1i-i-™li' &ALIKY—«u?li 

FISC (IKK ML LTKPKK CORD CONNKl :TOR 


I Mii:i I h M r Ml i-vi -11 1 1 mr s *inl iNrtMU’i-trull* .in- Ui'sn.ilJe 
r>inil *ilie r lt rii io.il and t lie ■ n I i n n rv f ii ! 11 mi led C«in| hart 
UK 11 -lirtiL mil imparity "i' i^l>- 
fulnct^ 

I Errs 1 in wh.ll We hiivn Em i.sIFlt 
em lili ili.Ll 1.1 iid. The ■in. ill eElfl 
tipi i* fujii«m^] in cm iliu itrqiper . " . 

binding posi mel v«iir niiuhine, ,yv,it 

ond you may curry m m-iny rnrds from il as ali^irv I 
Cai. \|| Wi5 --MiiMlpli- i-uniin'tipr — Cftlf SAIO- -H M 



SAM) HAGS 

Jn-l ,i Lew W'Mftlh mi a he hubjerl of - \ 11 ■ i i In- 

Oiftthurmy Elect node i> jilaiml mci yuur fMtiriiE, .i fur 
example rm the cIh^t when .ilmin tu puJhihuout .i in L i.- 
ttifai e ini t'npiinmnin., the very In?.*! way i" ks-vp ii -In n- Ls 
w ilh a properly desipieil SaildtmR- 

N r 11 a 1 1r heavy, bulky. lluck vark-ly, lhat will -liiir nlV 
ill the fn>t miJvr - f I lie pnijunt. bid nrie earefuIh I lu-i^ni/i I 
i Mr ihv |m ix[ ii■- 1 1 Take a -iri|3 nf heavy cloth m li^lil 
tvmva^ abcmt hi inches wade by 2(5 tncliry long, and (old 
ii ever IrnEthw-Hr an form ,i (mi: Jn irirhi^ hy 5 iaiclae*. 
Sew H. r»i- •. -r-in 5 hiring from i .m ]i r-ml I’umii two 
pocket* each 5 Inches srpjure. Ttitut jis cktbs, only* art 
to bft Jilted with sand, leaving the long lndmli nmler 
strip rial. 

W I'n-in l i■ t - | K i- phieifl malt your palienl, i Ih- rl.n |mjI 
pw* 1 j ii iln ekttrndti the weight* li.-mg down ,n 
the *tdw< Trj ii. 


| 

i 



'Hie Pbchcr KlectroK^iifulntlem Vnnt Switch 

illustmu'iK alsi*- V urn Switch Kij^ cImm- ihi die Lluivr A 
a Min 1 1 1 .1 dm 1 ai-e inakr^ jntl lkrv.ik~« die rontacl. 

Siiii n ii iii ice-ukLiiim h,i- 1«t«n imil nn nuikr ii Amu k prnnf 

1 f I - l^lsi 111 weipihi, ■ I ily niovei! .ilnun. yei k^^n .m up- 
riKha jiii-itinn on ilie Ihmr. 

The fi ml pliile "i- iff Immvv iheel ftliri- The raliV is eery 
ile\jhh ■ im I c-nvi-ied w ii h jjhi i emn ruWwi: il muy \w w.ihhes! 
nnt ki'i^ i ■■ new -ilrt.lv-. a '.lIiIi- n-niirn.Ll- will !i h - I nrin -In 1 '! 
u* hi any *tyIt a]a]>jindii^ 

/m9 


Catalog Nci. IMS 

I ,I.«'.^ S-> - Fischer Kkcim-ctwintukw K«* »Uh 

XiiNii ..lU’.m.l. TIIAUvS 

i n.< 1 «k Sii. Il.xtr.s nJrt*r «vem| ealilr, i^plr TIpEIH . l^n 1 n 


New Two l J o|n Morss? KkctrodCf 

SiiemMHl l*v 1^. Fwdwirk it. "{ UhMimi. l»r »«•;*■> 

Lii-C Jncati^wJ:'tt'tditiotLS in ihc rWllim .mil vngiftH. 



lAiSulcifi No. 1852—Rcrtpl Klmr.nl* M-VSHKC’ 


SS^O 
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Helpful Suggestions 

f. u Ihittium. M ; M., of Mvireii, VV’juIi.. wriit - ik ,i 9 m ■ >e 
|ji|i-,jviin mfumuition. auieiiy which We JiimI: 

ts =- nflrll io 11 r»i' Mli.il in |"'iMirr ml jMlicmls. M 

l.h i In. He nvmnirnls wii h nl.i-:- i-li. i. rt-i -fir- l lii i“k-ctniik> 
livi i -mt 1 Mihn iiKil usii.illy, ntnl ] Iilivl- hiuml ili.n iheeasu^i 
v.,iy in clean them b .1 bill i*l - Miritia vrl\h t>h! | 3 ul< h 
(‘liMiw-r jiiiif worm ffater. The din jlisi fiM h - ,iwhv 

□ □ o 

My ‘sir\i« 111 . 111 " Mill nii L to pul .1 hit m mineral nil m - 11 . 
leyden jjkis on Mpuf lliesull waller. h ] iru eem * rree ping .uni 
t-v.ii* ■r.iiinn of rln ^nJirfion and dues mil ii 1 rt|>^ir I he ethcirmy 
of I lie j .1 r. 

c D 3 

H ilir- nil K'Cps from the- tmifetformcr box hv wiiv «i il ■ n : 

iflinak, U*wn t Ii l- mat&r plop toallow .hi expimitiii. ..m: t ... 
ir.i<‘iiun llie oil nnd ,sir within the 1 n i 4 1 k 

DOE 

f ir. i of ihe Coflk P. Huntington Ih.spii d 1 ,rf. 

Ala.ti.MJ I t-nrly ; r Th u Vu rv' uf eutirer by radium m rim 
X-nn •'honk I not he over-empbtl* i red. Radium .Imm, ur 
X-r;iy, nr Surgery mum h»i>- liter a m 1 J'iV* r a v 1 itc.ipoo 
agaiusl the tli -• -. 1 -«*- Thy Ik^I riaulls ;ire ^ il n 41 i ni^rl from .1 
profni-f nnnhinatiuEi (if lUi^t mHhcid- m arT-irdanre wi| li ib, 
miince rttul di-vebpidem *tf ihe grnwilir" 

g q £J 

H yiiii .in mu .1 rbrher Bi'w-Ut you 41 tv mu aO|ilHrnlrd with 

iI'k- - L-r v 11 1 wc render. May we explain? 


h.<M|i IllhlT ir I-. .llvi V, - jin' h||Hji’h< mini wfptl lifts. 111 ■ n| 4 11 

uimiiieM. 



Epithelioma of Lower Lip 

It t, HOLMES. M. D* Wlrnfor. Om 


\]aW, ;ip,e Sft yearth had ‘'this. now 11 ran Up Icir T months 
Kt..<l 12 X ■ l lL v 11 l’. u 11 in il ft freurt l lie OoClur in the inwn wlim- 
| M Uvfil. lull I In.- “uih-iTiiliiui" tiept tin sprLKlinp; \\ln-a 
,,,iiii'iii pru-4-nUtl hirrtHell, ihretj-Fourth^ nf the [nwer lip was 
, 1P 1 .u in I ,iml down to the Ivrwl of ihc yum- ni one emusli- 
5 11,1.-1 Utciil oniHtheiir (i% imvotamj we d^tra-cocLguUi^l 
11,,- L-nlire fietil. umiy. ri scher 1 k ^FO" Muyhiltc, H»i Miltt- 

1 ii, m . M-. v. nh p.mm-iL uSyi l n ih«. Thk iKilieiU Sl.i- tun !M 4 l 

1|1V . . .iflv rnior from hi- Up -ini ^ 1 ^hl-iiu mi ln- 

|ni \nw. weetb later, ii Is all IhmU iI over with he,ih 

1 In, n.LK-nus- memhrane e^r|» -li I hi- tlwp^t i-iv-.-m wbu-h 

. -. ..ud 1I11- full U-iumIi -if his Irtlh. Inn at iir^-ni imu- has 

r'.k -I =n n-. aUihiii half way up In? letns. 

V' , w< ,uLd .id vim.- fcenernl iwicBiheiiifl’. she dectrQ-coa|tda- 
■ ‘.,1 i- very painful when mie Is opermtinu cion? 10 the tw%* 
•: lei'ih- 


Thc Question 

1 1 m * uf 1 i|J F readers . , . 

.Lily iir.ii ii ill lie U^I hlsleM -1 of the U^uil '***'?!$ 

„ i^ r „i s' in rut ilic noscnf hypcrtroi'HW tuArttttc*! « 

whin i- lilt twhn.f?" 

Aniwcr. fruw Dr. T- Hl.uJjJ 

Sf ussiiSk? i i v s£ 5 %£ 

. 

ran l« remnwi ii. i.Um.1 ..' ,,th •* ^ w< ^ k , , w _ 

"Tlir iwlilTcrtui pule ‘’j 1 ' 1 ,w 1.x.«l «M» 

II (In' .iri’.i L* »««H ■ l “ | . 1 ,lu ' irl *W jticxlhr« 4 l ” 
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h'tsrfftk'S M.f€A?JST. 


The Question Box 

J'ir-i permit ii* to repeat -w* -ire Btrisfojg *H *Mb M* *f 
F-j... || 4 , • Marine" LiH^pridc 4 "im^uiS hiiti l-'Uvi-un 

i, n |] [- j ri... I t i|i[i|iim"in am! ynuc l*Jitu:i1t«. m iIn W4v -if 

iiriviEL.il irlicltn. nuvfulty *deri*d n.-|inni# .mil riMili^' 



Hviifi’ uiiii in ilit entire Fischer Company nrEiinucm n m i i* 
ixm.Lirnly nil the dm for meth-rfi* ol prndueing kl:. .in- 
lur.inj.-. with iiii ejt m t'lliiriLMii-y: to irnpmvy nn-.-n- - 1 *«|■ i- 

ciitiun: lo create d Litei nr undentrinding iimniK ■ 
licntr.-flfy. regard mg pint only flit Vfcriu Us dwtncal mu ■ : n 
hut Thi-ir mi-thuds uf pritdiiftinn, as well, UpinE’iii ■ -o 
divert thai w fed e ve’iyittin|: pu^siblv ahotiM In I■ 
cl CAT ihr almnsplirre, 

■I hath-- A. Palmer. NT. D., uf Red f 1; i rnk, Ni. J . ask- -i h’d? 
IH-ninem r.| lll'-pI ions, ridding, "I will hr pleased in > ■ ■ I r h 
■ iiFr !. •: 11 - - 1 -i I in your'wnnctcrFtll lilt te M ag&Kin-r He he. Lb 
111- I' Mrf- "If-'iiE ami Heal Only?" 

I . 413 hunJiy *ee .hi nrltcle any more im Diaitlinin where 
I In mill r h 1 1 3 H‘ - 11)4 in-c-ri "Him I -Mid Heat < Inly Now 3 wi-.1l 
In }m“ run virlfttl ibfll I ha l i- '0- 

II it is ->►. Wh.ll iMUsta lilt- heal? Veil -.iy '-iHrilliLlmtl'— 

rr-ktiinu' Wry well, i-rfl ill ill Minuet hing lo rmiiil 
Irf^idts heal r Vi m -.■% Diathermy red nets hypLTimihhim 
rail J itimulmo tli« general I'irirul.LlUjn; aS-su lilt lymphatic 
nrn i l.i r ii'-n and -rlrmddic n ibn hi ‘ml in b4.-vlt.i 1 re-;} * r i 1 1 1 : 

oiLises ilirmn.ti ii^4 . . hi uii^cr m i jim I in»* I:-ilw plism> . eh 

i-ir. St-., wh.it ,i I ■ i Pi.irhiTiiiy wnil do when wt rein I iitimJi 
it' lim i - -1 'Ur a r 4iid llem Only?- 1 



■'i ri a ms 


IM 



"Now iIil-c jitc only ji few iltinEMlmi Pi-iHiennv _♦ 

tta do, arid iMhalbermy-s when* do nny of the 

other oLri-mral mmhlitfc* (Lcficrvr mure credit - Un rhpv 
leave l! dLjwj-.it. of declnriiy lliiil \SUih - mt d.., - n , ,r > 


"Wlum we iippljr the ^inutMiidnl current uj each end n| ;L 
ih'Lihn mi in I'- n nr! ptt ninlnu.-l'i-ui. ik>, we ^i-i n r rii r.Lrlinn 
mily■' Or when we use it in relieve [«.sin flu w t ‘ tliv ilL4 rt *‘ 
L-lTei'c nuly? 


"I su|»F.. when WL- a^pty khe nQrtfiS.jnt li‘,idvjnu ) cuntm 

wv w't mlneiiem of inlljimnuillrm PWiy. lulluwc-! fc.t iktt 
cotlH-riUvutM resulls. 


IP | luvv .iIhj h^.'H ill f?rim front 1bU|i|suh4TlF Ri>nrS aiithurity 
lluir Aiirij“Ci.ini(k-nMiEir.iH ;ind DiiUlimny .in nm- .mil ilu- 
- Liik- -liioe. WIim iifc.'livvM■ i,1 1 Lit f l.ktJsnt ilk dilTm-ni-e, 

E l--.i-i- Oh. Well, ■ihkiK iifeiEHil hfhl ilu-=c suhjri i » wi!l hi- 

ri*- .. ii r rip Agiiin and ilieik ‘t'vltuL will pup up am! -uy AVItv. 

I v iiiii.t'd LI-ll 1 way U.irh itt 


h,-i X-.fi- I‘niLi;misledLy tlit-sc s,nne i]ui^tMUt- run 
tti - -i Liu.- tiiiruln of 4 i*real many uf utir n-Lider- -itid r.u h 
h in iiiLtlaterl a rt-jply to suii his ■ «r her own n*jNni-:s \Vr 
.di-ii. Ii.ive 4 tL<mT- fnr the:-e tjuesliofts lusi Imw snnil'll yiW 
n 11 -v>,■<‘i iIn-in? Jii>t yuur respOrtik- (o "file Eulnur. whu 
v, N keep a ri ire Till rC'COrt! anrj puhthh I he- ‘v.iriims view- 
puLiu - in «jur AimusL nr -^epIemtsKr nLirtlljcrr., 


TllO Cong A* live st.ijjenl piieLiiu-mia is .imm.ihlv indialhmB} 
The p;jsbi\‘e hypeu'im.i dispblttl hx nrtiw hyW«tnw 

dud 1 he fur mat. i m oi dilldiusikLlnry es.nd.ih - prevent-^!; Etie 
• lisrani- i- |n‘o[ii]illy ndilu-d nf ti> snivivdiiic isles iIl-l- pa- 
I in u i hi i is hm- P U ,i^ uil; i lii mu'n i Line phvMUJk i ltv dnulUlk 
n( his ilLijtlir^W- 
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\UGJ7JXF_ 


Actinic Therapy in Rickets mid 
Malnutrition 

NUWELt- JONES, M. t>. 

r ± iuir iwni 4ib i Ut tdiildren 

[, „Vmu-iI 111 Oh* ?*'*} ntXtio liveto till! miiWlis western 

under (■ijjlHWrt nmullin ' K j(( nf nlhcr, -iml 

i (lildrin d .liL ;'n' , ,.,r]y riri:e» 

!XJS~? 5 U, jffi &XZXSZ 

ga gs .to* .... 

SS’S'S s».-jg« s*;!x:r s 

milMhiat mUM 1* fl fr..m i In- UMHiwiM 10 ljL ’ of 
must IC«IW« H ™’ 1 L .V '< Mi'i.nff 1-ilili! mflli"'l ill :mvhUI a 
my effect.thorrfoi* 1 I™«'"^u.,,. 1 - ...■ • 
warn <iima<c a* 1 T. u *.. the nir i--h.Ic.-I li.mi. !••'• 

In hi* treatm^ats Pr- ' ihrcc-anaKci-o "T -' m'limc 

fiM-ikiT ill hist is Jrnrtj orttv - _ ■ . ^hiIM Ivins [lnmciinil 

a^isss^sril^ 'sAEsrh^ii^. jrab 

arrU'-Wtncij o* il* 1irl , |,. i,- mi bur is 

- ,|Mall ^w^ n riO l“TsTnch C > Snmi HiiUren c*0* 

mu- W te»innn l'»' niinulf.ex|M.*urt>:o«e«W“* 

kBse*** Jj^sss 

. u, ‘ f,s 

. mt -if whm ... ‘ » n " ll1 


— 





jh.t . iffifjr 


[11 iim* -ir llim? vhfwksii refilll .x wiLt 'fogin In vlmw in l^llrr 
. 1111 h 1 1 r 1 ■. hotter I LI m. tic ml ng nf ilie tract and 

.1 r ■I tli-- -ium! hiy vrlrirh htj 1l141r.11 H-rhur an 

I .fc-1 ! 4 irr ran llur iWflli si ill lat^in Ln hurry .ihuy, hm bum 

U-I4-, 1 In* din-tor reiLinrkfe, lire mn mule nec'r In ,i dny. Tlu- 
j 1 i_n 11 li > 1 1 'bin |jiti i nia^e nilcl the n r| Moth I rctl comm ,hrr 
^ a. 11 h imr«■- 1 ^f *iy i lift tru.Ll fill in 

ICvci y iM-i- <■( rirkfl“i Mi u child. Ulldc-r cfehlti'n nuiiuhn nf 
fipt irenliil lay t >1 JhIIcf. Han itnpfttwd if Hivcn .1 bur trill. 

I Vi 1 sirs fsu^riu- r:men nil- repiirtwl isn cuml. \f Hr 
ri^jiLiH-u 1 in 1 III It- lit 4 }Li- UKrtme-nl will niTCfflltitLili mjili'in^ 
.-pi *. 1 1 11111 liL u|] ifu ! ^nunil nulrifiufi taf llwlnxly. 

.1 /.jjiVr rr.iJ jpj 1 rj^i.^np, , r, -',V 



a a 


\Vf . very I if l i'll riiUt'd 'Hi Ha rin’tinimtiid haofc* «an the 

hiil • i ■ ■ ■ f r hy-^usherapy, spnerulty., ;md ofTer die h.llr.w in^: 


On l s '-- !■■ i' iii > 1 — 

s TNyallHlieffipV T«WKIW 

■ . 'IMEch't.''DMlIirtiny 1 ’ .. 

I.i;i'h r ‘I>iiLSIhiTriiy-^ . .... ■ .. 

i.n.-rf . “Hifh Fratwifify Pracitre . 

I. In Vl .r 1 ! ,L| r. nt. -iM«>fi«’l M \Vfl.Wt Tlwmptlltfc' " 

Ilf. H h Ii i n.|iMT|.■v-linW* "H^h l-ni.|u^iw V I ... n - 

Oil rnih-MHt Cltmrrlts . 

S,ii! 1 ip ■■! hi w “ iMiv^ilujf.ipy Technique ........ 

1 .f.iui1''KlH-lEin-tlmfilpai’ 5 „ 

M \V«vp 'JTMrftfptfUtte* ' — 


fci54S 

h.W 

1.& 

4>H 

ft5U 
f. INI 
2M 1 


All ilf Elit-v liiKjks lire carried hi flm’k. and ticlivery maiie tin 
rciT' i [ 1 1 nf iinlers. 


Dlithcftny is.ii 1 1 thwry—it firactlcil 
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A PAGE OF FUN 



Pj-Cpnrodn vm 

H:m^ ! ™i t dh)- rillrn .11 ,hj. iil, WU - 
" l| ~ nn-al tin- jjreuv 

ftitl—j user, tlECikmuftsurpriMMl lii 1 1 ,- 
vtuiim »'upped IwkiniH inio 

™ Brtn% of a yvkmg man. 

" , . ,! ! 1 " h![h ‘ R:ihI 1 | w 4 -\* 

EnKlilnidU hy t he riik^ | |^ 4nir 
fundem/ 1 

Noe .11 iill/ n,fcji | Mu- vniintf Ehan 

'■•■I * I %\ ji 1 rh i liifurt k| krv.'' 


D □ 


Ftiff. Nnt Fancy. 

“If you (ik.'.a.fri:, ma'am," naM thr 
from | iial.iJiiS. iJ ilL L . 
h.icf chickth!*.'" 

*^PW feM% < S«t mdr r + rti h mi-d i he 
iti i^r fy n 11I iIh? hoiEKi', "A<ju iphlmm 
r - IF ‘ ir+J,1 ' [ hamchk'kvn-* ■ 

' llfll Itlrrfi rhificen* fcitE-tN* fine 
*nt*trr bnru K hr home Ja*r niffhi?" 
"Uhicltcnfr, of coura 1 " 

“Writ, ma'am, iJut'ft wtuLi eIn- cn< 
ha* had. 1 *—Youth'* CompAitim, 
POO 
Eitranijgitftf 

h-rn.ill flkiv J I iifcr Jilr In | hr nir.ii i*-^ 
Jfl fcrv~% tf,' 


^nruhiT Ford Scoty 
Tvi«j EtnllLviirii VLfti unccrtainJy 
ilw>ii 1A7U- holm from ii 

' ftdV' wild J-Irnry, "[ w.tucKa to I.H.- 
v*;r\ liLrefui. 3"ii- 1 Iihki^ v' know 
you'll^ lullW la* 10 a iJEtch," 

^| r vnrl hill in iincirtintitnonls 
"why, l e hough t yoDi Wne drivio 1 / 1 


()u eh! 

I larhl Iv "Yimi kiuiw, l.mt Vr,il' [tlr 

■liKinr ii>kl mi- if I didn't Hin.ji 
H-i»ipkiiiK I'll In- !i*i-Mf--iiiiMiJ.Tl 1 " 
flrawi "Why didn't you — 

Cougar 1 ! ( P 4W- 



Mfrfhrr: "Now rhi-ri, hiivrn'i yvv 
Jti«i half a fi.irrmi f Yi*f ;iIwum* 
era viiii; ifler nmiJsrTdcflt . 11 


P- th t}. 



THOUGHT TO BE 
WORTH WHILE 

MUST COMPLETE 
ITSELF IN ACTION. 
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Every Life Is a Strife—With Temp. 
I at a on or With Conscience. 

Most of us Want to be Right, but 
few of us like to be Put Right. 


Fischer’s Magazine 

!'■ Jf t I « r*. #J. .HiTMIKT *t t \I XfMiM */ W*irrf• ^M. 

"t kmrp* ahJ »- tnb'iAtt wt dptf fdrwu ri nJ futigfanwJ 
min *rnr fr*it. 

Vwrr u t^fA l«f H 

H i 'r I' KHH h Co., iwc., WjhsiiHt.ii Air. I jI. 

¥l,L [ AUCStWf 


Physiotherapy 

Tin yyi.ftl pkiv^ni.ki'r-i|iv if otic of iliotr Niiinilinii tecim 

,,i ,|XH-i’h ih.ii fiw* 1 the avi^t pjWwiiir or WJfp 

I,, ..rtuin' up Mi-mi’ myiUrriMi^ whhIm-;i 1 me.iri' known ,tnlv 
. I hr mu i.ill'll A' 4 nuULer uf fact we .iH U*r |iliy-i"i licnipy 
hc .1 ^rcjiei or I' mtt ftimfplljr l BWfl fc ' v1l ' m lw tiiaiiwf l 
to fcivil. we employ physical mam* of i wnrpy <<i t hr 

timM'H imhufiartrir,. 1*4 wp flmnite the jflrchJIilic* r«[ inr 
I'lrnLl.iunn. In applying 4 wurpind dr^iup wi: stnr filtircrAl 

l ir.ii iru'in ■ 

i Mvrnal .ippUlatilHUoF 1u-„. 

MB .'f hrn water Iwer r« .if varum* kn.r- Ih »■> 

. ..[mc-lini! ir i* inlcn-ttlCK Wd that W . ■ 

1 liu living h.N-K V..L-. furnterty Iwlieverl Hi f 

rlil'HTi’iH 11.1 rare ir whirl. .-(Hhiul*■ ' i■ "= ■' 1 '>■■ r ”;' * 

ill-, -i*ii111 \ dug " I- rerunilcrtrl J i"" r ’ 

(lu-r.iriL'inir agpm |hi.n 4 l*'l ^^ ,,r '“B ■ ltl ' 1 1 " ' T"!. 

vo,m|i iL..-.n !imiI> ™—im W pt«dM ,rrJ, ‘ 

rm-rn of ihf ekieffcy invalid- 

Mass age and i«xb ,w^iw ami *rii» 

"iTn.lTT' 'rh^mJrnin^- 1 ’ J - 

Ktlt™ E3£ 

-tms;- 


E ■ ■ . i i 1 .HI I _ 
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FMtfR£R'S MJMXm 


ji'iii'hr* wj 


i 




,,11 iIm. , n in litlli- (hill Tl h''Vii t .(Hit I" • • i 1 * » l hey di mu 

l. fcV ,, r -I, mil* h I-I I lie 111 I nil il-llltr- i Ilf. In r ia|jy 11 Hi’ 111 ay 

, |M - thi' u j rni lor i Imp. liff.HriiieHL ihn lune Mem ntidriitfil 
-..nIK Uy ijie | ie•* *i• ■ • imii. wlm-h li i i ■ 1 1 1 ■ m 11 1 fn wield ?h«- 
tire wrlpt ion |U II or Mls> i iirviilyj kwM- r |o i he i -1 1 rive.nr 

U'llil'h >iru k— * TrtV*tUir 3 oLIS iN (1 ■|U'I I.u ll n \ A iiih 

nutiiiiMH'i-. tunirtiitHiiUT- vulh llrillm 1 .'-I'' U;h I mu •kitl 

live luwri. nr*i|aini£. i ham*M 1 »v I he hit '» i'" ■ apiiln'iilhia of 

oliySLiHli HUM!!- V. HI' lllltv *:lkl H I hi' i .r > Ui'inir, il 

i-liiyii timrlhi* [noli nNiim uas nYv.ikenmv: ■ rln* iiiipurlEttire 
i 4 -Lull ihriMjry 

ft, Ii.lv. hiMiil mUili moir of Iilivi'. In I Ml rill U.n, 

in i'oiirtei'Eiini willi injures .irnh iimlfi^l hi 

ilii^ , ninn ! iiiiii w,ii uht* til iht* vuijd iIi'Eiil- itfitiHid 

1 1 ■ ,iii rln< hi. .ii 1 ’Vir ;i quarter of sj centun had 

fciL-^n hiiililv ik-vi'lu|)tiLlit Kiiropu mi .10 oinr moituL.iry 

imtHirtfliinir nf rciuml«n m injured worhui bis Jnh at 
; lii earliest po~ihld..m nic-dictrtcidm; ■: ■ .iiYutcwcntt: 
reduced «li«- h - i l, ni.ii i - .. .* <-■ . h- ^Unn 

ite wai ■ ■. i" i ■ the mi me ni-'vrhiiiciy wa* ecudv prcimreil fur 
application for the spwdv in tirn of the UMvmdnl man in 
hu place in the ranks. There wni rmtliitt : j new ahum U 
f-. l v j .1 i. - Ainerie .ih eye* Si me e he w ar ■ n'* i - il in 11 1 l> 
country* wlm h deals-loa law extent die uuLimh-d truni 
tin- r.mk- - it IjIhu .i eh. I hIiu Ii h.i- ent.ihh > ;rd an didinratir 
1 4 \ -ii-;Inc.tjj*v di-p.m meet!. hisil~ that- hi it* iMi-iure iu^e-. 

wninii in Time of recovery, nuiip;LrcL| wit ll ilieir retfsrds 
nmli-j iln. i-liter method-. is from Ten io iliirly jwr cem.. 
.11 i r.nliiiji i.. ihe riiinire of the injury* wliltu the ntnvm’ t*. 
also, in i ire rompleie. 

But |ihy*u a a 1 miMiv- are m useful in medical (Vi-e* -i- 111 " 1jr * 

gicalt -i ei il rvi n h here !hev ii i-iimpLisli liitte iSirei-Uy, IriHU :i 
phyw.il I.. Ill ol vren. i In- very fin i thai mmctltim: i$ 
ijnffr }m !hr fWitntt |m i io . - .*U i live! milliUv.M d - which fU- 
Jreis for *pr«ly imimivenhmi m Mire. 

y 'ni-jii jjji Hj/.Jifrirr-T nr. 1 ^. Vin Vint Mtthmt J lT b 


Ih.Hh thij In t ln j I ilmiim rii nf U'LheatfeitnT the Hbdiler 
Iti lit. 1 Fens sle. 

i , s ITm .mi ^jj?4v%4p. |liF 

i- M ift.r ili.iLlu.1 niv i' a VpiUi 11ili i Mimel in therapy, 

. i.iiii'j in i In- priiiiiulbiii uf i lie iMMliiin punep ,i uinj uuh 
sin in M-.i-er! 11-in| m-i aliiffe *m1 wn4j|£iii|£ liyiM-n-mui .uid the 
i .iIn-r ph 1 . Hiih^liMl |’nj*\*rn, r^fteciully hi re^hiifl in h* power* 

.1 i.-I m.t hi {i.mi n ihe 11.Lsiilill lAMiiiiih-H .mil in il-imsn naii». 
bMthrrm'. i- <-tl I* 1 - meiim* *\i ml elrrlfir rlirfelll nf 

1hl4i mu• ii «ii ami rapid .ili-TnmSrm. which priplnn ■■ hr.n m 
ll-i lIh-i i kti i.-Niie^. Tlw .i me mm nlhuuil deveUrjied i^|M?ilih 
li-i'.ii -lii- intensity ol llie luiniii. 11 m* re4tft»ntX> 4if lb 1 per* 
In - .I i ■ -hi■ -. .nuf 11 is \/r .iml fram *4 ihf eh'- irrptSe- A 

M ■! . ■ * n I. dl 11 1 1 11 ■ -! I. i 1 llwrri, I hr 1 III reill Injllft 111 .irk 
I ■ i |.,i - - -mil l hr iarv-1-r i'I i> Irr-tLr In llu -HL.lSh'4 nlle ih.ll 

in,i.a ol In ' linens amt licat uit! slevdniicil aT ihe latter. 11 
i hi- l Iin trmle i- trwi Mnall P a i oa^ukliLiH ol i he tiNHiie> rcuuk* 

-111 • In.- u-*.- ui -i mint • iifreni-: t la S y i» « alletl .i i ohl i iiiil y 

, ( nj i» u-rtl uitli :j■ -1«I results for ilie -cMit]i.nii*M oi tlbldUf 

rumora. chi«B]r |MpEtmnMiK . t 

Ha uurkur i n-.Hirl will. r|i,iiln-crm fifty r„ni-l«.i-ny ui 
■ wiitk inrnMinali-r a»l iwiMill wnnutNiO. n.. rri-;it- 

mini m »v he exir.iveslral « imr.ivr-ir-.l. Thir eur.tVe.M:«l 
i i-lmI lui-ju i-tiiveil w iih oliveelerlrwlcs fwilh it lln-nimnirLw 
r rtil h ii I i i-i | III the instrument) JimM iniruvnRinalJy; ill* 
.■Ueni.il electrwle. cutMUiim c«l ■< BW1* l«* 

njlm ,.( 111 u ll'iiel. i> r.ur I he l.ta<Wer u He- «m- 

phv'i- The n-iill- with this fur.. ue.i1ineni 

a;.ir.iI ... ilu-. ..I.i-itiled with (he ... F’ 1 

j'urm ..f anplir.itiott. the uudmr ijeu-et| *n irnsiiiins M 
irmle. ittnniisli winch ihe Wadi left- lust hll.d w.rli ' 

dn'il t.. rllT.'i’ hundred c. c. «f I’l'J -t'di.u. nl 

,ini] i lie elf trie current is I hen uilttled m the -fnr- 1 , 
,1,0 tstrnu-iriil .rir .tmrnl. This 1*c..lnieni - 
i ■ men wceklv fur ten Mi t wen tv minutrs. “'it 1110,ren 11 

tl , ,i -iv M.-irh.nl tnuirovemetu in the symp MHW ^ 

I,",,!™*.S.%.ii... i r . 

il, ■].. C— ..I ..Ill ""““S -913 l 3 w. U: JK. 
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Tonsillectomy 

iy*cini-C«m*Ml«tlon a ml UcHkewtlon 

Il } . A> \|, ... M- ■ >.. n™ , iU -' w »' h - 

l i, H ,.., .. reniutllnii dm fii";''""] vl -iw I ml 

h Ni-il- .. . I '"V 1 f 5 ' 1,111 

k nu eittetl oliainiHv l '• n " rii^insimi, 

.clinically Imm 111* belief ihu.i jw 

fiirnihli ,1 -i-'crcileu lif 'I”' lnliMC'nf^n nl f | 11, 
nhnrviix ami .n’t n Mippnrl lr._ fir.lrl mil l it 

lilluFr. in Itlfir ml vatu *'t I I .., 

Slum'll* The ... t" c it* 

... lilt* tun. Ci.ni t"ni|il.-U-U* .n 

partially mat the an* ainpMte a* well .1- < 1 * 

.mil n.ikilH^iIjiii y U^i'i. 1 ^ 

I hi , I- i. a «fa|vtiiiH> nf iliH* . . *■!«-'* • 1:1,1 ' 1,1 - ,1TI1, 

I lL u f of |I«- soft rei 1 n«. tongue .1 l.irytix. Jtb 

; „ 1 V on ..... wf these Innrlioit- II"' 1 '"" 

irt .-Une. tl.nl (lie voice . .tin* c|*Utr. hwn 

8 ? 5 J 35 ^S»-r..... rr-^r*- 

n„,w. LLI..I drym— » frettlivndy rnmi.l.m. ... 

In ret ici«ia« the liter,! I lire. mir » ,| )„[ 

stQlulard. Iiiive been accepted. 

* ■ • The irn.itnien! «.i 1 .. 11 - 1 H 1 H. •H.'.'i'.'- 1 ' . . 

» ■ * Thi^ri k ,iu n* 3 rlenrtiw 

determining the necessity for «"»»«*/* ‘".""T* 
Individual physician usesfusnwn t 

Win n W* ..-hmi'-K cH.-Uid'cl that ^ 

.. it of infection, there ik but one vnntM t | . 

mini- -.1 ’I"- 1 "I I. -'-“V ' 1,,a ■' n"! 1 ^ 1 , the 'iiiriMl will- 

if* toiteii- 1 -v . . im-tinMl ih.il *«U j 

a»«™i f.r gnaw ..me |«‘*vr ll " ( " 1 . ,h.n 

niH-Mtiv, prelim-, I...<>fnpil.l'in 


.ft m sr m mi 


j 


His 1-pi :4m' 1 IFM-KHhlTI i>l 4 'fatHL‘V In Lp|ir ID Vi t| il'Sl |L|l> | 4 |H 411 j|f 

1 -1 fi- 1111 '■ 1 .iIItsI, ^li-iIk In- kft 111 i.n l .I llimljy nil.nii . 1 * 

in H .1- iji..- iNi lIm 1 11! iipll' 11' flHlFliOM'tlSj' JJUUiM 11I I tit | liilii r 

ii iylit- .il. .mil pidal upliiiryiikje.il FuMiiwiun 

li.ir p (Till in t - ■jir-fpvllf '*1*. Vki liiivif ;i!I In i ll rtuifcrMiFil In m-i- 
Hu i .n il in* i]i fnrmiiti-’* riiniimitinit ahmofil 1 rp itUlmliriii, 
J,,j.llL i It i LlkC -el tUv Vi.iil I ill^liSUllH .jn-.iltiuy. a ,1* uf iIil- 

iii-Uvi-lLi.il [ahy-sirally. -i- ihwi innsiy tiM-^Surfv, |rn^ nhi-I-, 
li.ol | Hi r s r i .iUr lit -|KMk hum kmur m .1 m m, foimi! 
mvWr% ciimpWtely [iriiilfiitwl -ifi^i fillwn nsSH^r*' ^" dkiiiLt 
Ki-tiyun -L^n- I ti.it iiim-ly-FtVt \w erm nf tin- 
vihi* hi\\r Ihi n -P|»er;isfife liy tin- nsllli^ mflli.nl thnw u 
tM-miilv nf -'mi- fcmei. flifc wm*l ^IfWr wlir very 

. ts .niKi', Inf t*f nit operattir> iln- r«jil* 4 *i m ihus cmmty 

... in - in 1U.1LL live pvr 1 mi (IM* lirn -tl. 14 *- \Ui}Y «S HIF 

l,,iy,'.h-vfMi! "»1 mi 1-1 lira wilfully *n»«l “W* " i,i " 1 ' 
hSmh- . an*\iU\ with .Hifi.iffirfiily ««■ injury in 1 ^ p-il-it-111 

jpirl nwkiiiilili.-irvFi^-ui. muM li- or iht; ; ii|^«i'>r f im,mrr.,r 

L'ftnRTiiiiihuinR tmrsclvr^ m iht* l^autifirt ItbEfeM 

Hu-i ml 'if -.I 1 . tlLff- m-mrhf un-- h lkhiw.I ' h \ 

nil ..I *i,|, ih< vMkr*- »'•''«*''< ll "", r 'l'",'. r ' , - 

r , vL .i vv in-IT- 1 hi- thu-'* nrm taki' flutv* * wr.o,-d.il 1 hinnenjf QUb 
rilvv 1 ■ | ttir ai ’ IP ^ r.llsiiuplwry 11 ^* 

... 

..*. 

mm k« -'«M “I'!» ^fc ^-gr SJgiJL. 

iiuuniwky 1 h- ■ l11L ' rlVr ' n \ ' V| il l' vl" 9 lii»t ,! ,l> ' 

cf hemorrhage m po.ptiriUin t.- ihe_ 

I 'h" 4 .Hid i* 11 ""! Iircure, pi! "m. .. ( rr( , |lM1 , neck. *nd 

1 ... 1 ll ”' •-s ,as: 1 “.* 1 ^ lo | K iiue to ih.- UtpH 

larjm*. -'d <-J Ju«u S M-itthe** i" 

hr.irn Ue- .4 the ,,, M , ta 

Wh«t -. Ih- in-' XuS^hoanunimumaml to M 

hfc**fif hUx'fl Jlltl -ll "' 1 k J u ,|k. Lilt* ^«"T W|iul 

:lr; l ru. i r"i SJ..T '££ Hir-^.iw'soca,^^*-* 
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FtSCHEITS MJG.mNE 


m t» <?, m ? 


ihJi removi- i hr ttlitire ttipwlr r.m plvr as_i;ood ii refill .i- 
uni- in ahteli litert* w a complete removal nf nil ihe tomiilt&t 
i h-ni kiivtnv ih'’ - .ip-rolc ini net 

* . ■ U ilh The Iniimiit'y ili-ii eviM* In its-n n tlir iMfuiilv 

uni 1 1 1 r -M|KTim coftRlrictc.u*rlc. iin-d ihv riiii'Kvr* ik.it 

ln^-nrl niliiiij 4 i'|hm ,a|imi*«, A pnu uduiL- that will didiLiiiiie ..U 

tonwllar ikvuc mid h-.ivv .... 10 m i sis .unifH 

i ton in i£ ittpmlir-in.u u< i Iik* HJptTioi l'ofisI rirlni. J.-j ili.iryn- 
NVl ,| .onl piibifopKiiry-niienl huih-Il- l- |hi idv.d m.nhod fnr 
erjtlw- niidli. witti 1 1 "' higlicsl pU* n «h ii .dU Inn*- 

ricinii eM i|£ 'lim.il. Makwen fll.-tlcw 1 11-.1 1 he betivvi'»■ leaving tlir 

■ ,i[i.|ilr in 1 .>.- r i- jii/ih-i 1 4 I 1 KTV. \<■ rut 1 in.|* M|-r iti.in ihiii 

LiiiuKl- 1 lie removal oi this opsiule r.ifi inmtr 1 Ii« b njM.-Mtnr* 
j- well .t- The patient. 1 liiii !"' will haw a Mir- w hi i'll will 
f line r ion phyrioh 1 uwilly 

hi removing ihg tonsils wr liml ill,11 l his re ir * n-nmtirm 
ip .-r ;m.innl (k lonsds with fhen-ith ih.u .1 .«eiici uisfc 

I.f .ili-i-r |K[|| >«fe m! fill- illl - thi t r.y-U'lll rnkr- |' •n\ for :i 

rni-k nr urn and KUm 1 times longer. A edirre 

1 hut -will eliminate this. it Hi-ms to me. Es ifh 1 ••r.-. 1. 

\\V .. never former that wv cm? opera 1 UK up the rer- 

vir.il reuiotL kind n h.n* happened lfi.it merlon- ■■ 1 ■ irmi has 

n suited i mm utKiiing ilu«- nren. In reading hmt operative 
pf< k<!« hires weljnd niEiTivmUaictfiUriL-KrWhm nm-i ipi'r, Lions 
make an .nnrtli if .uni |.11 1*. red nr EnwEcip. l lli 1 ini' l hr 1 mis 1 1 into 
1 1 n mLnipharvugenl iipoiieun 1 * 4 *,. tlni* tnkiUft aw Ay one of 
ilit- mippnrl s 4 hi the ame.rior and posterior pilkir~, 

Ei may hvni preiumpl IH.111S oil my pnrt tn offer .1 lie!* nu- 1 fcic *. I 
ftir loii-il etadi radon, Ii b -«x s-iiu t Iw ei 1 |>M 1 tf mim 1 when ilivie 
li.ii. 1 ■ hr r ei -n nniMy nluTutinli- ren mink 1 miff I Lull nnly 

.ifin -i'. v. -i,i> uhl- Ik- ii oflemL 

\Viili rli-i 1 r.■ iji , .MiolL ««f tliiTtim-vonmilLilii.Jii :ill ihe 
ilithrn|ni-s eiiiiiniTiiii-d f L Lii hr .«\ 1 ii.- 1 1I. t t»i- rnn^t r ' nn i nik r 
■chai 1 lie niuipmt'jit -fu .uht 1101 1 im-i-i uf -i hns ^-iirli sold 
i>y WJdie ise.iti id j 1 1 iirer r . 1 )nt m 11-1 I1.1 \ e a m. 1 > ■ 1 1 i 1 f v ■ - «f - 1 111 5 1 h 
f '"' 11 ,r will. illiiuniH'n- rrififi >i« ili.n ilit- i nrrini run he 


.i" ,1 q«unildy KxiMnence,.. . will dy, „ rtr ,| lt . 

.u-.n-rl .i.li.ri.uli..n 1,1 lilt k-nittk „( tiltir , , |rr ,. m 
' 1,111 1 l ,' t k l’l jl "l : ‘ ,k '< ***: "l.nilMT 1,1 Iirilli.i,II, 

1 * •' N'-'M‘MSfli ... h 4 Bl m Lon It I,I Lit (l^ur Tiws 

v 11 i-iliHHi 111 I lie iirnixriilEP i-Imm !HU,,, 1 , 1 KHI nMlIiami^H--' 

i! ' 1 " 1 Jl [' ,,H ,lw iTjiminti-nry ..1 1 he i«iiMlkr ii hiv ... 

,E " I r l^ fl| i:hl> ’F«ralElii Kl SlMl 111 ill hi 11 [plw ^um., unh.l.v 
s ii live eliTiUMtv well in^-rtiTi in ilie i.jIifTJ .,m| iW- mdinei 
rlef i t. Si*- on nttv nthrr pun r.| 1 hi- hadv * ' * with iht 

1 ... (In .. I^im? dki|ipf.jr.. in dl^m 

leis IM liKiro-vr -Li'.- Ir.KIcju muk 1 lie * * ■. 

Ir i-.m |.|- H.nr-d I lint ihi^i men hr* l if, nh-.iUHrty p;iifilr-i. 

FihnrS?*i_ Xnv tWt A/ri/rfitJ JjJIpPiwi. 1 , r iuur 


EiiluLi of Rudintiiin with Mercury 1'upur Quartz i -imp 

From 1 lie expmmi'ni^ repnrtwl hy EI nrm ii i- appiimn ili^i 
irrudi.itinn with llie mercury vapor !|l^ni lump' .m prntnn^ 
iirii 111.1 1 growth 1 m .1 cliei .itin.Hr frre, or fn<s fr«'in vii-irnin \ 
Whereas wilhout irraditition ^rnwlh ccsowd U» Ihl- fiMntipil 

.ii U'i . . .ten e 1 ■ n-n rhiy-, with iiT.nl in tirm if toon mini ro 

l*r 1i11rm.il fm from llnriy-tiVK eh fifty d.y. - Sym|iii iii- .,) 
vil.nniti A lUdiri'-nvy ilieri Iil-^.hi o? ,«pjN-.ir. .ni l h-ymptom^ nl 
ri.pfuh.ilmi; I Iel earlwr rh.m in ronrrol uninajl*. At- 
Lemptr In revivt eron ill .iiitl 10 rme vemphtli.ilfitiii h> irr.i 
ilia linn ..I □uintal-’whirh Itiiil Ionic h'Vs'i ninety •! ■ - Ufii on 
,i iknii'ieril <tiec taikiJ rnftiptewty:; 1 In* .uiim.ik '•vtn»;d. ^ 
pi.--1N1. In (CO to pireefl iPioer E.LpuJI'i.. Lmulliition of 
chilli had been for Hli<ii:i'i (ir« iorls_ I from nrwantPCW it *4 
thirly-hve on .i Vtlainin A deliriem dlVI pnxlu" ■! d 

L ;row 1 Ii rr-'.pnEKi' w liieh apireim'd i ■ - !«* ifivi 1 ^ K (:no|mr<ioNal, 
■ii mh cl unit km and ejitelit, to the lePiMth ol the prcvmii* 
j w r h hi I id [lehvknu diet. Mn- general conrluRJmi drawn ii. 

1 ife.b [ 1 here ?■- .11 1 imvMCtioTi between vmtmin A mid l-.de. i ii,r 
till- tcfiuvlh of mis hut ihnt the w’tion ^ (he h«hE » not to 
( b r. .d■ e . r ph. iii.-i ni lied- *4 ihc vitjninn. 
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Aiitik I-mi, 


^ 11 - . 1 - kik l iHmliftmij i: -ii ITk nl 
Mirth Mlfctfrial ahumi itml bL'tnu 

tin l- krU'O. 

SpIrrniMh .l*L|i;lNv li> i hi? Litm 
pi-huir Mnliv.il Dlaihmny, Sur- 
i^k ,il ln.iilifmiy Klrci™ C<Mgii1;v- 
llUfl, ( iinik nwlinn >i II* I Itljsll 

hVt^ueiicy. 


Pneiimiinb'Efurntefii w I Mi I Pin. 
Hirrmy ElieCrtNtn mi-ilk 
pi pc m I r rlii if l>- ,i pil it ri 1 it Inti j - 

I'umplrU^ dhrM-iil, ty-fM-iiMltfe t*l 
|M-t■wf**, light In ftl'lglfcl. IWJS hi 
, np|ie.irJni*^ Jnr| «mjlJ in 


|lu- I-'i -■ l feivi I'-tI. itilt £k:illlt.r nn App^riSSUft — 
(/ihLaloft No. 1 24& i l 'ric , L 1 Jllvitinmfrk'tiv 


A i ■ mi | iIh'Eh 1 ill -i :1 ipini" 

pan^mk'l ii f"« 

[Ik- j fid »u; 


B .<rE 1t-SH. ll \nu all ;lIhjIiB 
I hi.i IkluSt [fevrBoplHfcllt 
in I lie Plpyn!(HhtTiipeii« 

lie fe*f» 


= Electro Caa^ulm lifri cif TumlK 


Ili^n Frequent* Application tu Splmj. 


| rl JI RMfl Fplliumli"" 


liiMiiai|tiiiijiiiifliiaj|mmiiiiimiiiiiHi«iniiyiW!iiiiuiiaiiMii4iiiiiii^^ 

Manufacture hy K. Li. FISCHER & COMPANY, Chicago* UKnou 


(C) Jeff Behary 2019 


ulitiiJiiL:iiiiBijiiii|lliiUUiij|iiilliLiiniJ!Ulililii:illl 9 illlEii||Nil|y|!i)iiiiimiinili!r!ii |||i|i||EliiiirijtU]iiinii[iiij|iriiiiHiiiiiiilfEllllii:illiyiiii^JlliiiiiitRiiliyilliUlllBlii= 



































nscrumrs 'f 


Treatment by Diathermy 

Wh J. T\ H 311 :LI. 

Hu dicet oftlittillPFttlv L- .m i'lli timm* in till- rrmjWTiitiire 
ni i h i ■ .Mi! maled; ihr lalei elTccl* tin- i;elax,HI. >n of llie 
ij.-nr- ,nld dilation of i In/ blond vessel* wiik a mrmeiittBnt 
| nt M m c m tlie IsIchmI supply to I lie |itirl I treated.. F he dicr- 
i] -i uE ii■ rflw'h id dkitlu/rmy ar* Hinvlun* e\|il.i im- 1 My the 

li^Vk'i iiiLj id I he III.3 prtftMJn tin- rcl.ivum.I HP- mu wilh 

ihe relief ni jhiim.aiirl the Improved nutrition Ml 1MTI- Vi 11 i ■ 1* 
nil H 111 *«pply I mm been dclicii/m 

It is tu tlie relief "1 rfMon ami pressure, and iherefnre of pqm, 
ihat iliiilhemiv limU one <if it.- impurt.int iii-lii-.Ltimisr in 
dinkal profiler* Ncuriti*. rteep^eated pain -m h ns that 
,i->.iiei 11 Li"‘ I with «h aiU'imn lluea. iIn* "I , i. i cheated 

b\ ihr pa—, of a ralruhl?. the liy peril mn - ■■■ ■ Inmihlr 
uitihuk - in luEnluL^M. --I ni the neck mil -eh - ii ' "Hi-, Hie 
iLiinrnliit riniilitv .if U<al telntiu*. I he |-in recently 

sprained ankle. are usually murkedh relieve id i it-n lasred 
b> this iffiilment, Atrophic pandit icm* imp* - mudi 

...-I «if tin 4 iHitrilimial effects "I 'lie '« L blood 

supply > 

|n stirrica) diathermy the heat i- concentrated on one spat* 
while in rln- medical applications- it is di?triba ted oven a Inrge 
area ' , «ii k i>. 11 E diathermy differ? from the -irm u .mi «<i 
risque hv Ill-ami hr.II- * 1 r Ml" ('iUpi.'liiL l mliM i v in that. wlitni 
pmfierly applied, it elf- n - di-Inu lii-il hy heat roa£ulnEnMi 
rather than by charring nr iiieiiii-ration, 

Inrravy-Li: al ^rnwili*. Inu’innrrllnii I beniiiit or malignant 
- u pi rlieial growths* lupUS* rriult'M. enlarge. 1 tfstisdlsb musvi* 1 £tl ■ 
are -uiroble inf ihis (real.inetH . 1 lial Iseriliy is al-a'i ■ ■ delicate 
and efficient me ill rid fop e| epilation. 

Fnm br'itv JIf. Jwu 

ODD 

X-ray kt-rai-Mai arc lm-r it.-aled by deslccatJom X-im \f 
ulrerijiion bv aelinir ray- llinlliermy minimally i\*n*i* m 

rill Iff e Jim-. 




sr< Mi 


Blood Pressure Briefs 

Ik Hiirtun iiii.fcfr firm* Pr w t jj_ 

31' I" more eNiimmii muwrf rctinhk ih.m i-hnnur 

'Ii r i ■ l Ffi- ii itD ‘111 VflitiH-HniflcnKalinn fur UyiwrtldiMiM 
.md I 1-1 Ilk y dial Uermy lor lleplirllin, 

H. l.'M e diifi . per -e ponJuu- hy|M r icnd-iii btll tlir 

r nilrlii if -si* preViiilhlcf ill R he- Iil■ mh i vtMdii, ■ lm rk m ihr 

... . .md rapiljiirhs. |.mn- o[ cl.iMtiriie ealt iw in. 

■ r > A be i r 1 fom- 1o ovvrennie the le-ii^iaiire. 


i rril.il Irl.I pTL'^Htr*- 1 ^ 1111 rre or lf>*- ITi.on I .tiflEil l»t the. ,I]J- 

1\ IK'IV. orb xvliiik.il l .Is M hiii in m pump, Lliift faltCMiMi 

i -.I s rI L —> 111 rlied liy iimmi^iidlriiscfli, H*»rrie» P eie. 

• mlii- pre^snre may Ire a> km *i- during slwp .md liiijh a* 
i SO during hard work A.. waml hiftb ir.idiriK doe* mn 

■ nihti Mite hytwrterisFon. 

d Q 13 

I he re are iumti" iU-^fn^d hcatis in ihe niicmilS IJ* | hwI pfe-'U.i- 

!ha fi irl the low pffiiHUrtt. 


1 -.m^Mivc fm-t.-r, in HYP<1TKXSK»X, in ..T.k'f <4 .. . J 

jre: tllseam of the dipaitlve ... . <h« v.wul.u 

.v .ii-ni, infecii..ns» pi.yfhrincHnMW. 


IH-j.U'imiI wn-i^-UibHflifiewcfrpiutnl raili«*nf 
[L'rt!-i(iii .l 11 ■ 1 liLK-r oft hwrl fflilnif. 


I m," I>i;itIll-nil}• USSt Itliie- 

\-k .uij tlnctar wlw» w# Wnltewy* 

l.liiil iu-nnv Ufl't theory HhvW*™ U * X 
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Diathermy in the Treatment of 
Hypertension 

lUYYLIlLtin Mttftlu, M, !■>-. 'V* full He t'Aty. V. ,P. 
hih pifyitfcM Arttrr. Ekeiwthrr* A 



The subject nl hypertension is I no large 

pu nter imo*i dWus&iort of m ..<- than 

,i very condense! I way in «i pnp ht short a* 
this tllHSU necesiNiriiy Ik-, tlieii li« i t\ m is thfc 
I iLirfH^i, 1 hi simply take iqume pit ■ -■■ "f U H 
ilie Iivpil Si> cClgorgemen 1, which m |irac- 
ti cully . 1 1ways pre-M-'tu in .J1 + = - ■ <il high 
blood pressure, 


WV w ho arc const an lly treat i tig llseac cardim.i i.u renal 
condition* in which hypertension plays ail i j]■■■ ml pntr* 
realize* she constancy of the hepatic MU-gesi'i-.. nl lilt 
pelletal circulatory stasis of ike various organs. 1 lull the 
Ii viit mml.nn* Tiominlly one quarter of the body - i ukL pre- 
it in i his *utsiH and it is llir chief organ ui so suffer. 
When consider ihe important run. non of inking rare nf 
toxin n, ni‘ ran see how import am it is \ hat ihis Him 1 ion 
kept up tii the higher! point of eti'u ieiicy in onlur i3i-.il ike 
health nl tin- Is«h. Ur mniiuninnl With a i irculatory .sliisi* 
prc-M-nt o« iiity i-xlVnt, ii ran lie readily *veti how Him kiinuton 
will lx- modified or entirely jpui -.mi of commission. 


We comtijiiiiv -ee people who si me that 1 in y are ^Lihjnrt m 
‘Uhm:- attacks/’ These will in lime list III rally nhow a 
hypertension as the result of an over engorged liver, which 
U M lnying down on its job. 11 simply because the toxins cannot 
he eliminated, and the kidneys and oilier chan rich live-mm 
overworked in the effort to do more limn llicir dnU 
l! - .in|. 1>iili therefore, in ill rase- nf hypertension to 
examine carefully for an trrtgorged liver, and even though it 
may opt l« marked!'. enlarged, neaiim-m ma ml enhancing 
fm ill in -I' liii nhnLlId rmi In neglected. All - *i «*- "I hy^-rteii- 
-. ! ..;|H| iMi-ive ume ireaim-nl of this organ, else 11n 





■ i• < ihi- •• i.. , , .i, 

'A. IV, . -iiiiihnkIhI nrmlier, muticr^ lirtk-. 1„„ K ,|, P 

n uli i- • > nre.l 1 n I lie writer’'s ojnn Eon, din hmii v In-util 
hr n- . d in* mallei wlieihcr one of the other two rmuhiliHf* 
nr i * nut used, Inn id cun me the uhl> uf tht hiMer Hi^.iiM 
hi- -i ni^ilter of jiidgmeiii. Hy thU h niejirn, in r.i-^-- rsf vetv 
in.nl. ' - I li v 11 » -i hmvji in, I lie d iather my i- uf impcKrtnnre, whlfe 
rhe si at ir f^r sinu^jid.il will l>e tou snmuliiting during the 
peti.nL of the pressure heighi. SuhBcquent tu u o-.li>. tion io 
rI * | Kiim of safety, one nr ilu- other »hould im d in ,ii- 
> mu. In 1 lie di.irliLTiny r us l lie rr^iili will in; niuo ijun kly 

■ . . -*>irifNtisheel- In the writer^ jcidgiueut. (he ^xarir wave 

. ■ j 11 - 1 br i- then ilu: current nf rhuioc^ 

. .rder to Ih* eSTet r HvL* P daLtherniy nuist hi. yiven in saliiru'm 

,i .iiuI for long enough i*'n-nh n- make ... im* 

i ■ mi upon thv e ire ill at km of the ..rv-.u Tin- will mean 
.i rln’iroiks ii Ii currvm sirength to rom rh.- o*. '}* r 
i-fiice nie.ihure ment, and for .n Ium a half hour or hinder, 

■ mi ireahmentH given daily at k-asi for .1 tinu-. when they ^ .m 
im given on u!i errant- days. 

In us-iug dmllierniy, ii In- not to Iw tindefstood th*it tliiisdi^ 
mu i - am o-ci'»nr ten »at inn, f-pr ii ihw? not 1 hr latter >' 
equally impufLartl am! she two work logethcr lHr.tuiifully.and 
all , a-e. Hh.iLild have [his double ICafU work for hevt r^all^ 
Wnh this gut- nil the cart Msitnllv rn-.y^ary dhm Imp tt 

I . i - nl i■:her LtU 4 ■= • '' 1 ' ..* 

White ihi^ sliurt pnptir cnnnol do mh.T ih.ui thehJk 

spots, ihr wriier feel* m real purpose , - h 11 I - ^ ^ uJ j c 

m,,h m| ilie reader, ih, m-r.-itV 
siasu ill all cases of hyjpertenwoH. 1 sl " . s , ‘ 

I,H 1 1 «.- ..r suivi-ss .LI ilit-w n^i.illy mir.ut.ibk « 

M.irvlillMl * I’iivilif Avfn. 


We sli -peri thnl inany 

uf Lieing hard'boilctl. CKK** ^ Eir 

wuler m ns r of i he lin«- 


,..i ,hf f»ik* *-tw M w 


C Ii.li *M (torn beiflK in l,ut 
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More About Mesh Electrodes. 

"They .Hi’ wi-'iuleiefullv adaptable" 

'Why dW we n«l ■ 1 11 rik -il iHfc Men 'kdnfe f" 

‘■|Jiiphrmf my order nf June bill,, |ilurw TIihmj Medi 
Electrode -iri’t 111 ' licst iver" 

■ . mw | lie Mh-.1i Eteri rtJtlf- 1 1 -I .ill *d our ■ h-i I n. .il tri-i.it- 

ii u -ei e - 'Ira work < 1 I’Ll ill Jy well wilh < mIv.iIU.-iii. Di.i l lleriny 

and Stmutoldal" 

Ju„t ,1 tvvi ni tilt llk’t tinny 1 - many of imr i inuhu'I- nml 
friend* arc lelllnm m, daily. There scum* In Ik mi limit in 
i he usefulness mi Flexible Mesh I CirriTurk-. 

After rtvdviiijt uunu'-itwv suggestions tli.it ■■ m^ikv up this 
m-itrruil in rfirtnerimii wiili ii fmd, we have i - -n -1 u it) Midi 
,i L-ombiiiaLtun^ which we new tdTer. 




The S|K>nnv Rubber |i.iildisi^ IruiV hi* washed arid always ktpl 

eteau, Ti i- vtry soft, aunt conforms well to nny uneven 
-w f.irc. 11 it- Hn-iir bondage i&enlircty removable. Stocked 

in five tizts: 

Cit (WO - SfKiOK^ M*di Elm rutir— JbFssJ - 
i ill Nfi. ^ipfjnti Mi -I« Ulmrodr- HP*/ 

Cal. S^, Rfl *2 S|Mjn^ir MfvIi KWirrjrU>— i 'jsf 
<>i My-Siwat Mt-ii s:i-.*.Mh m 1 / 

Cjt \n W4 Mi-In S'llmi Irmle J 1 ■ sc 5 V 


t • nil 

liicr 

StikVts 


\fr:wr.v^ 

Sl.m 


U.M 

S 111 ICf Al 

SiJSH 

NHtil.r-V, 

$.4.i .1 1 


_ 




Cuft M c thod DI athermy A p plication 

I- ,,r - nipl.i's me ills' “Cuff Mt-tlmd" id iipplyhkft dtulliervny tr» 
tile lilidrt B inil jniiHA, every plivdrLm -huutd have at (km 

..in' puli ..I Mi -li I tai imtc Cuffs. Tlienc ure nirip* .,! l 

riimi Sikvr Mi>h t t indies wide .Hid fmiljf 1 1 In 24 inrlir* 
hii^, with .Lit iirrjnisemcnt bmtmtul tu otic end For hgildtiu; 
tI k 1 'el.i-i11 Liiindlur. Very convenient and handy, and oru.r 
ll —i■■ E will he Found indi-pcii^dih:. 

lank (‘fitr 

c.i >.-i. 'mmi Mctih Cuff nnd Purrip—JxtJ* , 

i .,i Na/nit—Mnh Tuff ,nul f l,nn|« ■ -JuMp’ NkPfrX . t.M 5 

i .ii \o. '/ill Mi di Cuff jliilL C lamp ■ 3 x£U" . SI .75 

C.ii Si) 1 ji 11 Mi--li t a If .Lrid Cluitp—-ivM* . .-SSuhuli 14 II 

Reserve the datcs—Octotwr 15th to 19th 

An important annotnitunient, of vital intenwt P* Ptiysi' 

■ _, i every where. vi-iLl appear ill she ^cpSc!nitier ismic of 

ihi Magnzine. 

U l etter These Dates and watch for partictitarsi 


IN PREPARATION 

Diathermy and its Application 
to Pneumonia 


B\ HARRY EATON STEW ART. \t. I*. 

| I M ,. r.» N Him S£liftd ill < . 

i. mo! ;■• .v -i -it i bn. ■. i-r - .in -ii« a• ■«^ 

E' S. .ViMil, -ml ^.ismsM-rH |-|. b ,u * 

J^l ll HrJilrfcj y.» H y. W, 
jlutkiur -Thp^Al ftfropaFflOk* ■ ■ T . «Im 

i 2 MO P Cl.t 5 TH-Sl.(»X<« 
Htsufv So oh-O kI^ Noil 

H. ti. FISCHER & CO.. Htc. 

;ju.j 1 WihiiKU Avf.. L’Wtti'’' 


S V 





(C) Jeff Behary 2019 


































A firni-. ut ipi.lL* rr- .. r - {uylirg iJirir fimr 1 >>. %, V,-,^ 

.miMm i.ni>..- 1 fNHr iHimfcrf ihr ettdiM ** mw ni tnirkrl i in 4rv.|^T nt i 3 ir 
ik*kp ^Tnint tiipoMf# * ainpilnr Casdrarmm 

WhiTr ihi* nrhm %rni nfi |n a«n]ti>' ihriiiM-hi » Airliii- - iM nrnt butJte 
4I1 Me hi, Imr krp! hbryr 1 llrculv fUnl ms ihi- itrfcfKiji r S- .1. Inner* Lilrr Ihr 

1 1it iiiM iiMgr.l him Mill ill tile- s|*Ji 

An hrr. ' <iii l rnr nl them, "i* #Ufcy titer* iitu ‘ ■ ^Vll nk 

tJ k* ^niin." 

'f ikwi't urf*,'* fca*-til* rrfily, Tvr munis'll a,W|i tn wc the 

lu*F rrE f hr*—- hiji ^i-Lri Lf I -i i-y bntv nil tiijjhi 

Uc kI1!CT 

Wifcy: "fm *.'i . . Iimni* wll 

you j ill tlui i;is; ..1 1 his «cuw lo—” 
Ellibby: “liar nni ill ihp blur 
tyt*,. Wcuntc h.ui -iiid dsm^plr»? M 
WHcyi "Vwii iirctlo L rimtitl. I 
antrndtd na it* tu uiwn myiclf 
Mnliy," 

NmiAleEn llnl> 

Winl rr Hunt in wild* « , jf Nrw 
HnitwiiHire m kn;|rt *>r couninr- 

* 1 . r.lti "||jli \flij llllY IlH'lFl 

iifiiihvtiJ” 

S^Wirl^r*^-—' Sti, wif il'ih'l fciwp 
Ufiv rrl ihrm tilriltK!! Msyt'llwv'" 

O Cl U 

SwtHlt M^ninrlpi 
tw.iP M a Wtyl^njt 
A y tin ni* 1 11.in ii MNlntL'Jv, 

T ,i>4tJNl hi.ni iE 1 w k hJ kli«nl itir hrlclrj 
||»- JiiiirTM'lni liH' fc M JV«l Lilety.’ 


F-spcriu-ncmi 

“Yny rauit hair luwp diking ran- 
ir*ilv. H und tlw Lirh whnw cur li.nl 
run nifw n a nun “ t cn vvri * .i rr I ul 
] r Sr Lctti dmitr* wrVr.tl yniFP*' 
N L*.Si, ik.ji huiliirii;. I'n i#*o 
Fllfctaf ter Afiy-biUF Yrjrv" luir 

Alt. (i-CKHl n* finld 
f[r thill hr h.i»ll I pjilL i tut .1 

tTjrl lor rrpj.it* cin Im tat m I lie tWH 
> ri r*. I Jut l*i. kj*r hud k. M 
H^trf i path I a tPriJifc Ith 
ihi.r.' 1 O ^ 

Tlkr i ffy Idm i 

Hi I* liifip mr imt mirijt 

ImJljii# .1 lilC!«• IBlk nn K-artuu; l.itili 
■ il f J«r«4? I hr Lllllih.al ftcic k 1* CHW 
*Jiuii rfir l.iughinc al« 

( ink Klw*--“Oh. Inf-1 liM>ilirl 

thr idrj i d ih. ri U i ng any M trrW 







We grow more gen He la our judge- 
menty ns we grow bo cut *c- 
quainlod with ouraelrgs. 

The most severe critics nf others 
nrc those who have niu letirnoj 
their ow-ji wiiiikntM^. 
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rm success family 

The Father la Work— 

The Mother li Ambition — 

Tilt Sofia art 

Common Sense, Fcncwanre, 
Honesry and Thoroughness - 
The Daughters nrt 
Charsicier, Loyalty h 
Sincerity nnJ Cheerfulness — 
The jjJaby as Opportunity! 

Cec n co un in ted with the "ON 
Mart' 1 and you will be able 
to get along with the real of 
the family. 




Fischer’s Magazine 

ih aJ ), ff„- .rmnufxt -r fhr £wro ,f f /eiii* |%, , r4 
f -.t/i ffitj ft if* t^frrttts */ j4ij# mrHfMr . 1 *./ *Hhwhirar4 
miJimi i i;H r tif * jit™ jfr, n ( a, 

L--FPn*lHri- till hr 

II. (L l-mmE & Cn.» I lie,. a.IMJ Wahahru Avt„ 111. 

v ^- 1 ai < ‘i r IT;Mlo;.W 1 1171 u 


A Hem Progress 

3 1 lias been Muted, anil truly, Hint we muii lather .irlv.mrr- 
"•r 1 1 i rr.n 1h,n we i.,umnl remain M.uiei)uf}% 

1 iiuiiiy yea™ ic has lrit fc h i he nvinvuii pur|Kir-.- *if IS t; 

1 -rlii-r l imijijns, n. ailvLince Mm Kk-lUi; m I. I i - 1 i• * 

, !i ■>. hmi liri ,ijiy attiring physicians, .mrl iIn- fic-vi-L p[ imtMir h.i* 

<i'll very steady tialb appiirai us and applied Ilh’Iiuic 
beeping a F.iirl%■ even part- 

i 1 1iwever, i» I lie tiMib every iiny rm-mly havi n.mn re- 
i|irv-L- lor inform alum rcjpirEiftig sfime gonr! mIhwI nr neiit till 
i h lint where priictiml. lim-hanrl inurin'thin may In- nil tin nn I 
IrtvirEiij' ihl (lib latent in iihypbllier^peude terhuiv, ami if 
1 1 m-- M-vrii i fm i i>re~enS“cliiy equipment «• iuet a lew -up- 
ahead of the average operator 

Si i-. i .1 1 ilii*- timmui that vu who desire at all times ro 
hold the lend in such matter*, u*di ■■■ p.iss km iI«-■ l^iivfn 
of nitir vast experience roupled wilh tiki 1 P - huir i' iippliifl 
Si} progrvsHiiT pliyHi-i.iON in ihe I lenrn- 

hvnol luxiapeui ir lieliL nlld aFV • 'llcriiu; ih^ opportunity in 
rn.irb i -L'ri-H- ill, i n li.i- ever licfi>TV h*vJi attempted. 

Read our initial announmneni mi paum N and h >A‘ ibi- 
i-Msi-. and r-L"b mir Oetolief niimlier, a- vied a* dm jour Hilt 
A M, A 1 1 in | mt her li'ariirtg triedh at pa|Kt'* tor e-iioplete 
pmgmm Liiii t funlitr infornutiinn. 
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FISCHER'S MAGAZINf 


Diathermy in Diseases of the 
Circulatory System 

Bj Kin uni Ctiddeh*ck Ffilknuir, M. Vt nsliLnfttuii, |j r r, 

Buuhttntiy hfisa profound effect nfi the circulation. C-cnerat 
diathermv rciuls tn ™hfcre kyptTtrn_i.i.Hi md m raisE: liypo- 
uTihion to normal tension, Local diathermy causes a focnj 
dilmion nf the blood vvs^ls of the pan treated, ISIood from 
tju- surround sat: Healthy unties rsidir- ini., the dilated 
This ariflsiN of healthy blend svpbras ihe giagmuit 
pcibomttlfr blend t and increases cell met aim) ism and germ 
resast.mce, 

Diathermy in Hypertension 

Bi-foretreating a case of hi^h blood pressure with diathermy, 
one should ascertain the cause of the hyper o n- i-m. IT it is a 
eompensitury phenomenoTi, no 4ttempi .*.!■,« ■ U hr made to 
reduce it. In this case treatment should ! ■ ; ccted to the 

renal. hepatic, cardiac, pelvic or other di.-c ■ which it is 
a compeflsalkm. The author lias reduced , ny cases of 
h ypertension — 190 to 24U tnmHg , — by lir-r mg i he con■ 
stipation ami mucous colitis which wu> U.l imrce of the 
toxaemia. 

In thtsec.t'jes, after the bom-l b cleared of dd n r- and cntcro- 
Usvaris. diathermy may he employed- eetk-r.d i.ti.u Jierniy by 
mean-of l ire condenser pad or chair, or heiu-r si ill local dia- 
[ Sternly rhrmi^h die uhdnmrm In general dhuhcmiy Lire 
;nn milliampcM. 1 - uf cur rent during .1 period of IS to 25 

min me- tn lom I diathermy use large eh-rimdec and pa?* 
,! dimly increasing (ummt uf SOU m 2J>lJU inilliampureB 
during ,1 period 1 if 20 10 20 minutes. 

The hi«'■"■! r , r > --mii' will usually be found to he reduced after 
•In- 1 real risen 1, frurii 10 to.bt mini I g The -km will I <e warm 
and often bathed m per^m-aiiim :mi| | 1 ie body h-inpemLure 
04 inch 1 ated by a Thermometer in the mouth, will be increased 
hum flue-tiitlf Op mie and nm -half d( grea - . What Dikes jdnee 
during the ■ pc.urmcru * Hie |ieriplu-r..l vcsM'lh ,irc ill lulled ! >y 






i 


M:VTf\tHF.H, W.i 


.. ui niusruuir 


i\uki ur rrieorEEPmenr nf 

Ml Li-Friiii WRttiift t» shown by prof Lft- diapbortsl; and diun C 
wnb inciesuwin ihcamoum ofwiUdnin the trine. ThereUah 
macaw in oxufotiuii and i-li mi nation of Kmt mm Mai. 

The character of the pulse in chaii K nl h j, .inti mnre 

It'gUlar. Improved im'Dilmlivm 1-mm “shown hv i 1! 1 - i-l-;( m 
physical and meui.il si n-itgth of the paitciH- 


1 '• kl .. tli.il "moilt rale do a of hkfc n, 

• " ■ • • ' : ■ I npi II', I I- r ln 111, , I m[ ....ion 

({general di.nhmuyj will c-fTiMit 4 reduction in Wood pressure 
in all cmsls (if simple hypertension.” 

This tortl U 1 crmlimttd in t^p nr Hi i >?jrr umirt th . htmfm "Dinihtimv In 
NyptffHifat” 


□ □ D 


Effect on Growth of Radiation with Mercury Vapor 
Quart* laimp 


ft in. sh 1 iv. n bv Goldblatt and Suiuncs i)m young if 
irnidkited wilfi die mercury v.ipnr uuars/ knip frnm the 
lime they ;m: put on a diet very tlulkicnl m t .si -ilabEc 
vitamin A grow more rapidly, reach a higher m.i\lrnuiti 
weight, conn nue lo grow for tt longer period, -iinL finalfy + 
Aiow a general condition better than that nf mniryl r..: - ii -m 
llir some litter receiving the same diet but no irradiation. 


Sunil.fcr dillevuriec-; between irradiated ,inmsa 1 > .inif rontmb 
were ob^rved t-ven in the case of a litter of rats htaught up 
|.v a nun In:r who vv^ls fetl on the same dehrient ojei duriiii 

rlit” latter pan of pregnancy and the nintv ... ' 1 i! 

tii ■ i l. [t is apparent that iimdiaihMi with the rarrctiry 

tkii.iii/ huii]i ... .un .1- .1 Stilistnutc bir Ihc fat wlMW* 

grow-tl, s ,i',.mniiii K farinr which is u neewsary «.lc«w"i at ll* 

diet. 
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Fisaiwf yuGrfZiw 


hi T Howard Hank, nl I'liirago,. $iiiii*-l' at Ehnaha recently 
- 1 ’|ij«n"i depend 111 m> 11 lIn- l llni-vhilvl i ,r. .ihuir for uitrv 
ili-LU^ .Uhl I-4MJ. Ihm-. nine ir will in*1 Vnn-" .ill tnnn;i^ | 

,|i, nut like rli.ii ivunl 'run / If wr am 1 . . mf ihc*u 

dii 11^ n i- .ill tiiiil wi'fifcii dn, Main «ei well. .mil vmi may 
have ,1 nh Liirviu v in jTs months or m years, Yriur patients 
K n-I nd 1 >i their -.ymiunnis llitfir rUue-thm i- ill 1 inli 1 and they 
ore luippv. 

I "se everything else yuii kmnv_tn lit of any bum in m thin |^ir- 
ticular type of vu^e Thm? i* no rwHon wliiU- ii-Iuk E Itrri- 
vlblfft rays to exclude nnv drug* yon have m im n id, Im-lhijw 

nm- sLih - ina inter firi- with SIn- itthw. 1 " 

Hr reports ^ucrradul treatment id p-.orru-d- tlmo^h every 
. .1 . will nut yj e ld to treatment* Abscess in "-o-"myelitis,. 
OM-roift-s rolu^iny in Ileal after operation, e ipeki>. old 
YATHi we LI li v. r^, Ill ptls .1 in I tigll Ml il n-rmli ms 1 1- - i 1 > u r* ■ ;l rinmg 

the roildilion- mil dl*tiilSe> ihiU lie lias such--? illy treated 
with the ui Ira-violet rays No also reports .1 ■ ■ stitch 

following an iippertderiortiy which Was . n. “I 1 , helped 
by ii lira-viol ft treat men I. 

lit- warns against lining lln-.it- rays uputl hull- <11111! after 
drainage i* rstahji^hcd; alter that lin y aid in l lie recovery, 
l^.-rn,i< imus anemia arirl hay fever wdlih relieved In r-inna 
rKlelih In- dm- nut regard ha wry .l men able in uHla-violet 
Irtatmunl. 

Drawing a r 1,1 ■ 1 n ..to the nan-arch work a I Johns Hopkins 

which lias proved rlnn rill- iilira-viiilul rays mV a-* rtliriirimis 
in rii kfts ,1- ii mdlivef nil. I If. Think cites a CiiSO of sitleliii.i 
where 1 In- haemr^iobin "1 15'; wa* brought lip to -K 1 '/?. 
with in thirty da>>, a ml the red cell count greatlv inerea^L-d, 
■lad he remark- that ihcrr is im doubi of file general systemic 
improvement under ultra-violet treatment. 

Ah*. Jour, k; id mingy. 


nifN’ n nn doulir alirjut 1 lie FiipreiTUiti oF hi ft her appiirntui. 



_ A 7 .t*n UMfl. /Q> i f 

Physiotherapy From a Surgeon’s 

Standpoint 

|!} h F. Mill lift, M. (I,, [hnliin, ^nm, 

Mil- r 1 m? Ijf pliysMUlienipy into the ncwt- 
i i^n -i| .1 rerugriurd awl .livkiilflicd -tpe- 
i ialu ha- Ihm'H mj jiheminii'miliy rnfrid 

1 hat I hi'ifi !v,m Imt n iirne- nnly in ^ja 111 ■ r— s 
■ iinS I'vp.iml in the w 11 y of prartif.d u c ill - 
nation of lFd> '.jK-rhil 1 hclupeiltie ;ir|jvUy 
ur nrrju|i of miivilHsii, 

|WTh.L|K the tinie hns crime for ta,kin^ ?xl* 3 rk. 

M«i»v of line- who lielieve imisl thurcinuliLy in the pte>.vjhle 
rIf\ eh 1 pan' nt i*l 1 In 1 pfrmlty have hnrly rcalisttd nion- mn\ 
mi*re reNaiil daiLgcrmis t«nrlcnctCM. 

To lie brief : they lire 

I I • The tendency In yverrSaini. 

1 2 1 The tendency h> foutiA^ 

\ia matty ye.m- ai[o tiie Field, silcli asil w;lv len* m thr Fiand* 

. if ,1 few \\ 11 rkef> -pivialifci* an w rule in esne «ir aiifiiht-r Hime- 
w h>'il narrow spcrml lichl entliafifn.sl.i i'sif it is nnly riyhl ftir 
a 5pee3.iilint to fie) over the pusiuhlfitieti nf htf sipeaid nutdimn 
wliflher lhnll wm tlecfriciry ur hydmlhvrapy *?r ^Wfrlish 
or other exerciser. 

Tliey were in unfortunate compel idem the best i 4 them 
wills untrained mull -Hid wiih fakers and M|>0> the time of (He 
urc.Lt war progress was uneven and not ton nipk). 

\Vi 1 li t lie ^ rea 1 n eeds > >f t he war 11 nr\ 1- petiall> ^ 1 1 li t Fa 1 nn 1 ti 
cation into one major specialty of all phyTOOcherapOiiw 
procedures, -w ifi advance w ,0 pusdble. 

Today we have It a|vn:ialiy of treatment b> pin - ..I rm — 
• 1111 ^Migscat inidudirti! f/lerrm-Ehrtapy. hydFii-lherapy, *her» 
md-therapy, nka^-a^r, murFhino-therapy * general ww 9 &am, 
eKcrcise, eii. 

The field Mild I he demand fur service have .. . HUf 

inea^uraliK'- 
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FISCIIFJCS M.fGAZIS'E 


samMUM, t 9 ! i 



TtitKiv ..<ign!a# tlie nod <4 -* ,(L l,,J,M ,llt ‘ T’liV'io- Phy skuheropy, wkliout cfcnr iMitlmlonioil .. aid 

(Hcrrtdfot in almost every In-UI- u Li In hi i . U'.ir vision .in in haw :i Kivuti inwedure will .ictrin n 

■ .. t m j-.-irni'-. I i II 'll II' i r IA' I r i ilia ll'll l r ■ r i a 'a ■ ii ■ ■ jilt ■ i ■ s • ■. 11 >1 ai>!i It ■ 1 ■ ■* .-l-.-.,.I .. L. L. . J ...a 


1t nl1 Lilli- hears i rilil iwtl .‘l«l " t’tmiti |i-irl iclll.irlv I mm wha 

... 11 1 - ■ l* '-all | Ur huMMCM. 'i'l^ III fl'll'V 1 . . , ' im: of 

i iiilv .1 ]1,in or iuir liefct Imt no iiiMii.iiori:mi |,.,n. 
TnihiV ill! over the roil a I ry the tiliill -r wtimtin who gl‘ 1 * 
hl|r , a, w<ir k receives ..I ini'. . 1 * Osii.dly 

L-^ir. j| in Kfik iiii Inwraflcc mntpflfly nnii -1 lit' ’work. 
Thiw&m- ihc tompeuiv fe vkihmlh iim-riMcd in ihu time of 
HiAtL'iuni lo work a till in many phrrs and jn-r.^T^ willing 
tl p 1 1, L y lor trcatnivnl ilmt will shorten Ins ■!- -ilnhiy. 
ffyX It -m part .i nt.it lit nf Inkiness wiltl them* 

Ami white the war tins tsiughi them the impor' phywo* 

fftcrapeutic metifls to aid retdv tty- y£i U have witn 

^ |- D ud iI l'.iI by offers to run- incur,! I- -- and by 

the piliEii; up nf I diaries for rt>u tinfc work an ■' |tql| active. 
And I lift art- yn.wiiiga liitte -ikepiiiMl iti *p 
\Wr.m tell them that they had better have ■■ ■ esamliicd 
Ik- fore ire.ii me nr atid thsit Frequent tevwws ■ i “-.j^ under 
routine bakinc and jnassrtge i- at Icsat wise. 

Biu. ? lii. trouble lies deeper li is that iln pi .-diuhera pi-si 
1 i-ih-.il!. ilues I id know Li- In 1 should wluM lie Clin promise - 
men in this class nf rjistl alone- is apt to hope fur Ion much* 
4 n.! Inter b vn^ry ,l]jl lu ovcrustiiiiiiic resultr- 
Num. this lluij- nowhere. For no result nuy i^h id to the 
irwnr.mt,- roitifiMiiy that dnesis'i, mc.in recovery and ability 
Ur work .Old lie IchtiWS wh(H he gets 

' jmik.Ii- i hese nisi] ni mu cases - For the mnmcn i - ■ how dv fi ni i e 

■in LimH'iin -1 si -k - .m 'In uvvragv pliysiutliernpisl ^ive ine. 

Igtia* , ■ detail r of what 1 had better do. tn whom 1 had 

better nend a < ane■>! joint mlffticss after luxation,.of iiivosilis 
u*dfu -.liik mI dr-l.iyfdfrafm.lv nnitm, of iranmaiir arilini^i 

«d i .-ir Mi ihrii i',ui neyrd^.uf keloid nor r of scar coni nLCliua, 

I r nr d mi|.i 1 <- atrophy, rd o| M^il y with hi|J» Id nod pressure^ 

Lie.;' 





yivi-n pallinlogy, and with whni rhimti? of succcm, is headed 
lor | rouble. 

S’r , 1 11i r m- .ippli> - n ii .li at'r'nrflin^ tn M-mpiotTi-i will ni>t do. 

And whnt "'i eane*, mu a few, ilull qru ireaied fur mentis 
-inrue l irues years, lo relieve joint «tHTni»s ilue to lwj«y ihirk- 
eniilg or it* wi.iid-h.od riratriL-e*ij i 

They L’orifitituie llii inditi ineiit, 

Wliiit is the reined y? 

1 ; l rhi p work closer with rhe rltakians men w 1 hi» .to- nm 
dose *\VKi idiots, but sire trained m pallinloidcol dki(nu»ia-, 
in im| iarlial jud^inf of results and prr^n--. even thrir wn. 
lSi'4 !.ml , sinnv iNip..rUMl ! find i s (if where we -l.iniL 

Gri loKtftllur a "faet-finrlinf " committee-thev are fjidikin- 
able jusi now—a committee of clinidnfls an ins; with t«e 

broadest physlfitherapids Polking m A big hnspilulp ami 

k , j ,\y ilicm go river iln- field, treat and rhi'ek re?si( E #- 

It wmilil take not months, but sever,ii yf..r-, lint n **«*»“ 
in the end K lve a definite view u( whal phyiwlptwy «* 
offer in a wide n« JU p of diwaste and lOjurw -ndwtot 
lict.1i.i- xUb'rU’part men! of the -.pei-uliy . 1 ^ A 

ill.ii .. eaw dbthurmy. »n aamlwr 

X-rayn, in It fourth muscle ■! r.m mifE has to much to <'ff« it 
would be worth it. 

If ynit do this, rfOM’l net the tit dink * * ' " > 

who still have 4 »ni* lime—well-tr«l>wl , , mffnhif 1 




t.on to ilo 
while. 

Ihf Jilit'ltd tftkr V " 1 
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..mm iinim mirii mu mu mini iiniiiiiiltiiiiiiiiMiiii mini iiihimiiiiiiii in iniiini ll iimn h iniiiiini iniumni mini hhlihii mu ini miiiii mu m m n>nr 




..iriiiiWMiiiiiiiiiiiQ | iiimiiiiiiiMHiiiiiiiniiiiiiiiiMiiNii!iiiii!iiiiiiBiiiiiriiiiniii|||i|ij| l iuMiijniiiiiMi[|i]| l |,|| I ||||]| ( ||||tj||| 1 | l | B | l!l | ri | 1J1I || |1||| . . 

Special Announcement 


innniimiiiiiiiriiiiiiiiij 


VJiarrm 
-mi i h |, f 1 h T p>ii, |.j, h (ni 


An .1 tpull off -ll" il |r ^tj> 1*1 the rlil>,rii|.u i^wNrhir*l lu j<1 1 ' .* ns iikuiiltng tHUrtkvtl kihirimiibuti (ftm n^intile 

in ihi< i'IIi* iL-ni applul ton tif sniMmire*, ihcff wi]] [ v a id uml clihii - hnh\ m i hir.ii.., . Mi t k ., h i^- r 

■ Impivch. ( «1 Ehr I r^m SqiuiYi MiJdmk Autlttorium m '* r * 11 |rn * r ,5Hl ra 

The iMm ’m will |ic* n k'igin e*' 

fiusi K/Ollsclirr* M, Dm tf Siwjm ii i h- Mpi Inii'ITCri-tof mil 
Muiidl Stiiiii nilnga llliii'H' 

K, W,PchIH. M. IJ M llu -1 ii - i I i-: 1 Hn.ih.i 

Xf tiTA*lEil 

T. Stiswiii'il Plank, M, tT, l J hyhlnt1ic-r.ijnM, rl M \»u -ii m IL'mpilal., 

C’htrjkKip. JllilHM' 

FrL.'ttrfii'k II Menus VI- E). h Ph^E-niL. Mu^ h h ■ ■ -iiU'3ii tho 

A 1 1 ip. i Le.m IK lett n*?i hcfii|)l: m ii. A --*«■ i^E ini.ipi 


{jiirrun M, l) M l.p^ukvilli:, KfcikEin kt 

Kmlle l>u V.kl, M. Ii., rhiaitfa, tiling 
I'rfthk M- Hsirn^, \( , [1,, Alliiun, Xthr.mk. 1 . 

Rd'^i'13 T. Pul tit, M. ll., hisMfLin-in.i-kirv u i iIm- Ulinm- V.tlhv 
I Eh i^itiiI, < lirnwa, lltiikoia. 

K!. STrill h, > 1 . Ei_, ChlenfciK Jllbsh^ 

W ifl il I' fiurdlck, M. IK, E'n ■Jik’Fil S| , \?il Iiimp. I IeM|MP;iI SuIK 

KEiinl, lllinfdk. 

\ i \ ■il u iti, Jr,, M_ ll., i h.iraci'ii. leiwii. 

A ninilwr »>l iriluT s*kilM m |iln - | ’. reebn n|ik- havr unis iv iirwiibnl i« tn* prc#ni him I m {^vf out *ir nujiv Piriurn*. 

I but . . . Mill lir tifx*n to all physkiiin- ■ -I mil in?* Theft 1 will Ik- n-* .iilmMaii rbnrgr, a ml nn i»1ili^i1ian by nitentSig, All 

[ mw IKniim jtrgi|imiily tfnlfflinp n\ ctii ' ii! -sf ll»y hijii In at- 


‘Mil- riPinplrU' |3r- ■i^c'.Liti, in '11 Lu i i% r Jrui eri|i>'. ilni Is.. ■ IhX'ii LirrjnKfll 
rnkirnijl, aUatxjiLjJ [hr gti-ilTi-ril ireilknil biT l|UT>liiMi- -IMil .ni^wi-r's. 


■ ill .i i m Ihi (M-rphii'Jl in^ jniVitl-cf in llli^ tiL'Irfi. ll mil Ih pEniilv 


The Dines —October 15 th to 19 th, Inclusive 
The Place—The Logan Square Masonic Auditorium 

at ihc terminus of the Logan Square Metropolitan Elevated Line 
CHICAGO, ILLINOIS 

Ii i< rairnrctlv requ«t«l that rrflutratiafl be in.nl.'... <■«, nllhmigh ifo Auilltorlum (nellillman'alwM «rtais ji|j|ii«llil«r-^“ 

rtrjJi JSil n |itiik llkr nyiuk^F io litlBIKlfiHlOS. 

Tip In.* IifliI linJfr tin- tiHHjiiccp «/ H. q. l-rst fuT & Company 

mWMWWIIIHMilPlUtellUtlUUliiHiriiHiiliiHiiiHiiiiii || llillirlHlllHHI II IIIIIIUHtll IIIUHHIPIHI imiHIIH I | PII 1 I , II*I | IIUUPHPUiHIWIimPIMI IIPII || l| || N || IUII | llllltlllHIIIIHIHII*ltll*ll* 1 l | l | llllllimiHlimHIlPHWWIWB—lIMMi 
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Fisctuurs M.iaj/JVF 


Treatment nf Lupv* toy the Hither my Coruk-nsor 
Spark. 

\ I \|iIn L >r : LtflJf t t r LVieii(1 w r * 2 *. 1 ^22' v < 111 v 1 r(l ' ’ ■ *hi 1 1 

iKu i.i d treahuent <!«* am fa< t< .■ lupiw vtilgiiri* 

*inir*le\ -<t >4 .1* this is the Cii-t sWRtt "I tf|C wtarrhal form, tW 
imjw?rijnrf of tilling thenr caw - L ' 111 *" 

iilt Ll iMinli f b>t irt'JUUOint i* the smn\] nnc; umi. . ..n-n^L- 
patrhes can he cured, hu« (h* inMliwmt laUmi* I p 
tre.it me in i* sitjK'rior to scrap, UK owme <" 1 -"‘ t ‘ hn * Hl1 

iluuhermv spark annuity destroys tl.e uil.nvle lui-.Hip 

*Wj- L ini-ttayele.tveslifhtmJ auiny tiliri< " ' ltl '« t[w 
vicintiv of the wuuiul The ca«w m Iiipus l«**ti'l 

vi re ihuM." with lubi-rrulouB aJfectkin nl (he - ■ - 11 V,.' TI “ 
hr line either of the nose. RUIU*. « l.u-rv,,u,l ..VI- toe 

luiei part, . Id l»e es.imined carefully, ns ■ .;<»•- r»* 

infection* an? Itntintl louSjsur. In btitierlly IwfiWfi ; ' "je, 

the nasal mucii&& IS nils" affected, the n"-’' |!l “ 

treated fiol iitiil curt*! .1* tax ich as |x»srfblv b^lmo lommcnc- 
i»!4 diathermy treatment of iHe En»- 


] t . I*iit nnm r M LX, (it Ivveretin Wjis-Ii., o iTeis. 

1 %, i.11 iLu.tic the ripening and eluding of the patient “ 1 n 1 tj 11 

w iiSit >m i tie nl |J ,,i .l I in. 'it switch. and yoi wiiSnmt . ng jlm 

-will'll r>Fl the cilbini’t, pr-wure a ‘'pm! '-‘^ m StC ^ kcl 
*mi mount it Ite&r the right-hand wk l of ihe cabinet, l nn- 
in-.- tine fan by ;i dn ul lie cord tu the foot switch binding 

po*-L^ 

Screw *1 l ll — i‘ pi.IV intr. i hi- -nrkeu Tic a piece id iwme in 
tin 4 Ii.lhi -xMIl. - rsliv li.iiIn 1 «i convenient In the 1 -lLi^IH ' 
rind the |Miiii'iii • .m -hill fit tin; ' urmit if ever in . h ^ lU> t.-r 
him tn do 1 hi- riper ; lHit will nfiHi iim- ihi- H«’Kel -^i" 
in pf eft-rein v in the regular band switch. 



syt'Tt: if tun, /fl?i 


n 



Physiotliorapy in the Medical Department 
of the United States Navy 

My Ivrlk <J. IhnStotintm. M. II. L Wnihti,|mh t D. r. 

In i In- n.ix-il TiUnSir.ii[diy^iriihrrapy 

now im lii.ii— HHnliral |*ymmislir^ r 

11 yd mt ilei n i , x . nidfah I Imsi E 4 im L tig hi i hi-r- 

-i| iv . .u ! in. i iv rlu-r.Lpv ;nnl i-ltTin'il hef- 
sLpy. In tin- Rtih iih'iL ii .iI l;i mtuiMii ^.irr 
dmLvd i i II shf ineihodi of systyiri.irN v\rr- 
riw’- nf i hr moit ir .ipp.ifoiii ■ Ifif iIn- r.i- 
rs ii in imrpitncs. Hnih the mamml -iml the- ftLwh.inksTl 
i .i-ilinds ait itH’tU 1 ..Mill'- Hild -iKirr «md iwTiipiitirisul ilmr- 

■ -ire iilffo utilized. Sri hydrothitritpv, sipplic.idnnsor \*r*v- 
' ualLirp ;nid known efTcrt ure u-i 'L. Hirli .i- ihs sibiinmn, 
--ln’ri -li.Ltii .uid tin* cold friciion hath, ilwrold ;mk -»ml 

■ l ■ i hi l i rt l l u l t ■- I nil h, the circttlnr dour hr ihe ja ;iml fun 
. hi- whirtpiiul li-.st li-- ,iehJ fonitntiiiicifii R^tli.sin hr.it 

.: .ill UgtiE iiry applictl by menus of dtffcnmi types of in- 
. .ifnk'-rt-nt 1 ,'imjH mid by fleetric tight Ixith cabinets. I-or 
hi. i.ti ther.ipv, (In? nirmiry v.ijn»r firriji'- 4nd 

miIh.t pI iv 1 1m|«- a, r i Util H?d. Dl reel -ll 111 Lght alio Died, Ift 
l l. , I n h hernpv lh: is m;uSp of the gii.lv itiIii . f>n-mic ^nd oriu- 

.i.il mitten is nnd ilte various moduli lih of the high fre- 

■ 4 1 1 ii-ii r v current anti static electricity, . 

1,1 Ili.- I.mur purl nf *|Mraw ikp^tmrni farpjggg- 

||.,*,ur,v w .I s CsOlilishcl at lb* "'"1. . *3S 

... v.,i,.,w. m mg ** -ya 

vifim Mt injuries anti dm . il m r lm n m** has 

cu|,uritv. Diiriuji ilw itww yvafs uud a _ ■ _ 

I.. - „ wn,kh.R. .Jiv - U., n »- . "4 

... f if “trtLl"r wblrb l’’-' 1 - 

mirsts h;ts Mumwded tl.e s,un mum 
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therapy department evolved- li l* slgnirV-nm m non* that 
iIn- rttpsirniinn *:ill has practically ilu- -nine t^u-ni oT n*c- 
f u] ness. Tli is* I km r> i mM e I ie us~ i i h i pi [mi Ium rtl f n » n v nun u# 
mu n k - nowaday- i fui i tin- Utility ri-F physiotherapy i. nol 
restricted m i he functional re? Lorn I ion of maimed' vkiinis 
ill VS m injuries, hilt thal it ^hi^iili I I n- regarded as .1 funda¬ 
mental branch nf medical and *Lirgk , ..il 1.real mum in time of 
[KMCC at* well- 

The Ruri-an of Medirittr ailrl Surgery is now r«-.il ,u plan 
rci 11 1 iu:c physiotherapy al the lyjtiiriiaml of all naval hospi¬ 
tals. Thrtr naval liospitals, besides the \ r. d Hospital, 
Etroiik-lyn have now physiotherapy dcpurtisun - in com- 
ami wiiliin itie sievt >i\ mnntlis li ■- nl n.d 1 10S . 
I'it.Lls iv i II he cquip-ped and prov iih-r! with n, , ..r-nomiel 

I or ihis met hod of e real mem. 

Thv^Navy dntH imi employ reronsTruciioii auk- - opera t- 

II r - l n physii iE herapy. I nil irain- is?, own per- -i -I, nurscii 
.in. I hospital 4 orpsuieri. for this. p| f rpOSt?. Tin- n. Lining is 
carried ini 1 ,it the Naval Hnspitsil, Washing ton, [i 1 . where 
■J phynim I1.er.1py rlepartmciiE, with special advantage* for 
training of |m' r-*»niwl I110& been rjrganiztfL I" lie minimum 
tint* fur 1 he course of instruction in four mumli- Hie aim 
vrf I lie- training 1 rf the nurstLs is to make iliesn skillful tech- 
"im.iiu capable of inidlf^ent applies Eton of physiothera¬ 
py * 1 measure-. at the direction nl medical officers- The 
hovpiNil I'orpsnieci are expected to meet these requirements 
only in hydrQtherHjiy. Their training in the other methods 
of physiotherapy i> rondrlrrud satisfactory when thev ran 
work a- reliable asuiaiams to the nurses 

Physiol herapy 3 i,l- .ikr» l.rin placed os 1 <hc cur r it 11 In in of 
ibi: Nr>\ ,il Medical School Fhc course includes cigFsL lec- 
ino--, wnh . Iinual rh moos Era linns and eiglii hours uf prac* 
tical work. Tin 1 raining of the personnel and the instruc- 
non a e tin- Vivid School are in charge uf medical 


I'lfircr* who Imve Had special * , 

■- ~ b™ -^ESiSfiS £-* 

;.—«Wr-bU-I. ihe ,ruining r' 

henww. there w-t!L bv many 
V« applies 'hevaririw mcKlutiti^ al phySJSS 
' ' •fn^raWi- nilTTllMT ■ •! Il^itul J,fy 

io.mr .1 10 work sai idaisoi^y under sutler vision li h ,Ani 
on- 1 hai. ihcne condition* will permit U a quirk and wily 

■ - ''nipMlcd . . in ruse nf a war ctinrrsjtsic \U 

..dy placing the ahtive mentioned nvedkid oUwets in 

rhar^e of lhe various pliyHmlu-r.ip. .Hp,. 

!l 1 hoppilal can Hr made a training unit i a|M.Hk-*u -up- 
w is- own need*, in physirjtherapv prr-'.nriel. With 
■ M 1 1 iwrsnrmyl available, the problem of 
j-' icall\ sr.lvecL _ (ft her necessities such os additional 
-j> «ii .uid more uipiiprncnl would lie le-*, urgent, -uvee, urn 
-I 1 1 nedly, 1 hr skillful Human hand working mn 'lin iirb- h 
1 In- nlont importiun instrument* 

V, u' \Vr& A/tdkitI Jmnuft % 4 a t'/J* 


□ □ Q 

l Here 1- ntuliitig in pfij'siirad rherapcuni - e 5 i.il [hv regular 
physician need ap. .logice (nr, bill the imwt of us should apolu- 
yixe for I wills* ignoraiu of the pnssrbditlcs ->i wostira '*iher 
1I1 hi ilmy- 3 ei fuvoruldy inHucaring llw nwny d*t™W| 
condition* which afflict mail kind. 


Tima- Is, in. nther nn-nns ,it the commamlI «l ihe 
-11 piMi'iu in correcting deranged int i .dsili-m t®c 
Irn 1 1 it-nry i iirn-ttt. 
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1 $ 


Tbemiorhcrapf. -H. S. Price lAttmkait Jourmi of Eke- 
tT&tkrraprtitles arid tfudiofogy, January.. I LJ 2 J t 

dft follow*: 

I The umwcussarv coatfLUNium existing wii.li regard in die 
n< ..criiAil dbsmiiulshipig ft=niircs and m- 1 i> at ions of ih t 
different forms of Miermothoflipy -initihl In corrected as 
innrh umitvtssary liar in a thrills fmm n. the --.tmi-time 
many lives are beta* ; destroyed through llie l.nk fulfill¬ 
ment. «if t he pcisaiblti tit-, 

2 . Careless nomenclature used in i lie r\pN ^i«,n nf the 
v^rinufr fornix of thermotherapy indicates i*^ haphazard u^e 
.’itid in flu- minc|> of many ;i ■ i. infused ami iiriiero. piized con¬ 
ception nt the distinguishing I earn: res. Heal • • . ■. - about 
iififiusiie results under different conditions, tin ;•: ?rc defi¬ 
nition is m-res-sury- Human bakes do not exi-- ■ ivi lined 
communities. 

.T The pru-em degree of knowledge wit Is rr. • bi-rmn- 

r h.:T.ipy Safely liinil:- it- appUral toil in llserajk- - tu the 
elTd t s produced from the accompanying qir jim - of the 
modality cither than frum tlie prodnctEou of In-,*. -Hit bin the 
i i - - nr-- except in the rase of diathermy. Meat ohinmed from 
-itch • e. i i v. ■ f-ii-unt’' as radiation and ekviiiial cur nails in. 
ai> u in panted in im effects by those of moleculu massage 
and under high temperature,, ihe ini i sal srirmdaitou more 
rapidly passes into dej^amiofi ihan in the case of romwlivc 
heat of high degree* 

I Till- rl ifiemit form- nf I hertiLCfcllit-r.:ipy. largely dupend- 
pon their a'-muiivd UMinres, fill wholly different in¬ 
ns Flirther. the results obtained vary widely even 
to the degree of nntagonism dependent upon sudden expo¬ 
sure lu high ienqieraiure i.r prolonged exposure Id a low 
lerripcrarmv alirl Hpnri* the rui-mal .iltd physical Condition 
under whirls itn- |iarlcni ih placed, 

1 I l |fr ttpificancc of catubolji 1 eliinitiatiim requires more 
rmiH'ietii mih -audi ihan i* gemTsi.lly jitt ignited- 


t\. flu 1 OVlilS I Kith properly 1 ELV«n In -s Ll 1 
■null it ml LIS sm-lv fills till ,;, u ^r. 4 v rlllfcrcnl fer''.- , r' c e, f i " ,< ‘ 
any III Iwr form of heat. It ‘™‘eauun bora 

thrmifih the Lidri-Hosympathctic lyatem fW^n 

*. . ■*,“«* cUbl in h - I,, , 2 ^^ 

! SL ''V" Ul,t ‘ P'wWi "'w 

Iuiihh nl hi*.i fluty have .1 mure marked iniuerii L- nK .. 

!- , r l, ’ n ’ T lt ' f ... m,v< - r ** they martX 

111 Alienee eliiHin.i; iaii. I he m hath i« imlicatJrl > 

ila-P. is SLiliehiainatim, ,,f im k maite,, j„, m , llt . ti Z.™ 
wlM-ilwr in ihe iTJUrsa of protein metalioligm,in neohriti* 
ten am 1 >•)*•?- ni'tjri li-, rht*mii.ith.in. etr.. rlT in , | nr 
nther tiMic conditions, ti is a ] w . a valuable circulatory 
«inn 11I a ill m 1 licsc cases. 


7 f mlinc incninpetCrtcy is not a fautndndioatioM j 0 ihe 
* 1 1. 1 1 1 1 a t Ik ( k 11 perl y g\ veil . 

S:. ! 1, ihe use of sufjcrhoatcd dry air with uilm im-■ I■. H i-» 
■ i difviiiK she r irrulation, ii ih importaiii to maituiin. 

I Is• . i'ii iiiaiary changes _ thus pnHhi^l uuiil restored S 5 
N Hence, the horizontal [h virion is eiceniiaK and air 

ccM-id’g, 416 well as water cooling under inipmper crmjMfra- 
s u 1 - ■ r u ie-e lit avoided, Air conihng h impi:i«ii»k ot rtRula- 
la-- Water regulation is pr^ilile. 

*). I lit >tju» ijf alteyanoi' under which the ranlirKv.i-rul.&r 
rnri-i 11I is placed for a few hours as a rs^ylt of the mien h.ith 
is foil owed by marked improvement is* its tone uvet tlut 
pm-nliug 1 lit treatriitEit. Thi- i* evidenced hy funetiernat 
by pr 1 tens ion cases. 

Id. There is necessity for discritnination ttml proper com- 
binatiim 4 i 1 iutasuru> in thvs as in all forms oi therapy. 


□ p 0 

A man i> nut an i-lrviforlii'rapisi insi because he can repi n e 
a spark plug. 


tJiLiiiim- x\ ill of 1 vii rurv ui iSjiriai diathermy will jusi m nfiffH 
a I ion ,l pmsmnniia. 
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A PAGE OF FUN 


A inv! j 11 who 1 m d mi juiuncrt lit.nl 

illk'lc-ll .1 j|in;U.«| , N iiHlP 

“Hdlo, S.mfc!' liLil Mil lignin, I 

"Vi-, Kill; I ikmi- nol i'jLnnl lip 
Mil .1 I .1 /I If „ I ■ I M 

,J Why don't viiii fccyp iiui is| knl 
mu I I hr | ill i . 1 1 Lit 

In k;ul ilii-^ il ghy ia> i^lIIHI 

" Fit lilic la h LWfc Imie E jiin'c 
t'-'E VluiF cmwit'T, ui- gEt ,i divorce,' 1 



□ 


Aiiothpr K«nJ Sion , 

t p .i: "f\r ksuj(|it *i nt\i till nuiLr 
fiw Thy li.ihi. 

M.i. U 1 1 v . jr.ilin, ii will Im sii 
trairtf linc^ ri Itt-lnn- 3 h l w ill Fsr 

able I r* r | ri I.«■ ,t fjr! H 

□ D G 

Mirrsl Tom- 

Tomitilr iruriy h i j word hi* iMiuHcln 'l 
fir i isn ii link' during It I a (Hiding les¬ 
ion. 

‘'Ilamuc/* Slid thr 1 L'j-irliir. 

Toiti ‘|Mipi-hly ... 1 ! ; i! 

rnttfli, 

‘’Uarrtur. IVminiir!" rju-l.iinml I.Ih* 
Ifeuiicf sh.itply. 

' 1 Ekiw ■ Hi 1 1 V. ■ 1* 11 li "' r r it 1 1 Jimoy, 
OMitj,i5rt+dy r|u nitrfuyurltil, 


Slow. 

Jmk ^Hiiin p E you jrnt 

wiirirthiii* afOliPid ynuf" 

Syb m M.ididf yuu*" I tk. 


You Him Ik'lii-i ■■ \ Ills f liie. 
AfT illligiiEnr Unim ji i ■:. HiiV** ODefitt! 
ii- mouth In*' nu ■ i uni It tion 

*U*t life*! fit Sc^lkmd, Tlit! ri.ili\i> 
**VH uttilfud I «:■ i-nr |Utr,SM 

Ui 1 Hf ihmi|i- fruni M - hid-. 

N^-cdeil Cheering Up, 

"VnM wilil mi’ ,i i—i r .itKmi lu to 
week* ' 1 

"So E did,," M‘pl itil flu- iinE“ii uni lilt 1 
^■ili smiin "Mow Mo >rni like ii? 1 " 
"TliiUk jip»t the fsoinl I want yon 

I lill I nr ivrr viking yiad sii t < J jIkhiL 

iliiii car nil dwt a^tn, I'm get- 

I hi \i 11 isnijur.jgr i [. " ■ • llimi i iigtu m 

AgeMIrrald. 

□ □ □ 

\ Doctor Willi ii li-jy Window- 
Says n -ifmII /idvcnirt-mcnt; “T« 

llil r Inm ririim. .iml U il ii. iiMirfdi-h- 

bBmscktxping npart, huiiaklc for 
|4iy*icbn with EWu l.jr^r si HIT- 
rix-iFi i». " 11 EikcwiM' .*|i(h'.Ll 

to !urii|i> diN-mr iviiL .i Imv window- 
—Jtlilgi-, 
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HE MORE YOU KNOW, 
the MORE YOU KNOW 
YOU OUGHT TO KNOW. 


Fischer’s Magazine 

tr i'fa n./a-i tmirnrHi *J tht fkifMft JiVrrfr*. FMjixt ■ 

~J ttfTiif \ £Ji iJ lr tfa imiirtiti »/ ifvtt? tjmfif ,nrJ jtrirjikitrrfJ 
ntJt?4\{ »irn unr /r ii r 

kqi-iiLiri Wtto 

H Ct, i'JF.rnfR k Co Lk Inc., 23JJ-43 Wnhamia Avr,, Clm--3ug», IIL 
Vol. SI (XTTOflSR. 1HI Ktf. i 



This is the First Anniversary of 
Fischer’s Magazine 

\ fine, robust, healthy chap for only one t<- ir 
of esisteticc—don’t ymi think so? 

Well, just watch him grow! 

II,.. U ill , minin' to Ih- fed rm only 1 1n best, 
Ills habits are miUr regular, arid m fully 
intend that hr be kept in the pink of ren¬ 
dition. 

On just what kind of diet <to you think he 
would thrive best? 
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F/yr■■ if .rn.i7.lfft: 


mi 


The Treatment of Calcified Subdeltoid 

(Subacromial) Bursitis by Diathermy 

(vllutfraiwd JiHrtm! A \t A r Jitfy ! uk n I^3y) 

hi. ]"-i , |'li 3 '- M^friN, M J 5 - \ -«h i.ih> riFVhiml Thera i.kr 
Mount bind Hwpiiui, New York Ciiy, advisis tli.u in ih^ 
inqu iry «f tliiw rlie i- .oijiiriiu-d h v ¥ j 1( . 

km- mat'll rMV, and '!’ ? i'>iailieriiii i i : .. willmtn ^oulii, i| H . 
tiwht valuable f real nu .-ill mdieaieij * r * 

* fc * It it a pnm-il tiLri ifi.Milir maximum inieimiiy 0 f 
heat i- dev^k»(M?ft li.ill way ln-iiveim (lie uvu plan--, 

mid ii ii- line m 1 hi- .h'pnMi* ui-! ■■■nr in J^ji>sii-. 

i .111 In- rear lily aliarja'd, Pktr lierrnm ii .illy rrcat^ ;1 
umiiinlhimniiilipty rtMU'tion in \ \w arhTLhd ]mm. mik! ir -k due 
l 1 1 i> |ihy£(nlo^ir art ii irk ilia I .«l i-hm [>' i. m ■ d fnfcljjn mh- 
-ianr^ takes jiLux 1 , 

hi-. I Llti i- .idvi«s ill -it the denrii m-s be glared 
.iclterinrly .intS imMermrly on thy -Ii. ml. ! -i . and tliai enre 
-In aid I -« i ikcli il; .! till" .iiTeneit Inn - ■ h iirs-t tly belweeiu 
tli.il experiulli.r h:i.- nhoim shat 50 U in miltiarrtpefes u( 
ryir«.sr dim] Id In ' inpliovd: that 1 he Si; ■ iviiintnfct slimild 
l.i-i 15 mi 11 Hies Mini icirrcMserl daily unnl mur-half huurV 
time can \m given. Hi- +i!ho od vises tlnii if i he pattent: h 
L iiHrri ii;*! -.veerelv trv.Ltnieni- should be ^in-n every day 
I ■ r m iuvk, ..nil ilktm oil .illc-rn.it ir dii\ - \\b cn*C n• | mrls. 

ttliU’h fullmv, ure very i Ell Cresting 

UONJKT of iasi-s 

* V’i 1. Site M, S' . a^cil 4J. frir i. wii-Ls liail fMifTcrcd 
conUflmcHjt pjin atwJ waft unalrlr Lo JiL-r -irm luma her Frick, 

A r^ inyrnnifr.mi *hown:| ii r.ih i'ii .n ..wk Hk L riKihi 

*ubrklioM3 four*.i p which mr.i-uinl 1 im-h in fi -\^h -ind oniu-luilf 
nji-h LI ■ Kir .111 -! Vl irlth \[ l]|i- tK-j-inniife^ id [hi- LniulilS 
all jlnrniri| Tttxh hiltl ijctn renmvt ii -Sin- aiMchi il. Ill .ill. 
JJWjJ" 1 ffijairaral#, rati* ovcir me her liny. ,irnl nl iln- eiw 
llv.it till- I^rii h-irfc fSiRftpfK-.ircMj null the motinii "I 

ih p 41 *m wn« nrwmal. I ham tn.t'n .vii|* i;< i |a ir,icti ■ >i r l«i 
iMlurii S. i r NrtVyv and ,il no sinir h.i-, «hc CWHnlflJlMWJ ^ 
wJi'HlIrfrF i IjK-ihih 



ii. M iMbfiSi BfSW:."™: 

m i n- r'rjn v-lHniUlrr ■uluaniniiiLl r , ’n.li menmEd MSui 
lUU'-rcMIrtll irirll Hi irnitHt \i I. ■.!■! Ml Ui,,,. ir,.riM|i,m ill 
i |r lyaifrtoiii* lm-1 eiLtlrrky dnupproml Two mnnihm nit.-* 
ilic lutiL’ui Trluriw-.S im mm*, 1miHh K hui cgfniivr 

:! E,M ” M, ^ lll " , " Nl - h> ihr ifrii.iii-l mmlilbn i.l 

1,1 ! ,| * 1 ' . . ’ . * -I-., UMll , fa 

nmrr* irimtnn-nl*, htiihji N* Ineiq W n || » mp , lj|h1l u „ 
lKVl f - 1 ■ 1 '■ In all IrJiriH^*, l w.mt t« date 4 wnli rrlctainca 
hr I hi" caw, I lull I 111 - nvtfuipr la'rwin w^alij E |, ,i » M y [iUl , ], 

1 1’ .. in I In- NviMiHuhii MrnK-aiUnl duHni bk W roiirw 

■■■I In .il uiriii, bill thli in. lii, Ih’ihu l.ijilv ii^ur.^li , w *% M ,r- 

fimnp I in fsiJKtfrftkit tl«i ■Elublept twinge 


t ' ! '^ 1 -h I®. I4 . a tnaii, .1^1 yijh Mui.ililn 10 rlfrii 
"I'iiiH m I '.I in ii in I inahilii v nu m^vr lii - -li^nllilrt. Ilir rjii- 
Eirewnitnl lint imitil ftj.mp 4 anfei anti |foalfen-r^y fimfinp 
Iti loir I III! nMni^eiHUjr.ino vi^rr l.fclu-u. ihr Jutiraii h.nj U i la 
1 1 ■ 1 1 - ■ 1 I Ml .III III in 1 . Hr ri'M'lvnl a ij.iily freilMI U* wrwn 
CMueculJve dajs umt thtn to pi to hi* hrtmr in ibi? 

Si mil, Willi nn [lain and no nfeouldw rliuliiti|y r 

1 v>! 1. ~%ir* M J ^ l!.iiiir fur En .MniMir .ifiTf Ikuinii 

b*i:il tf rail'll ill E hr luj-jiil.il Tot ihnn- d.vy*. I hi- arm in 

ulKlldL'liun. Tlk' ^wnn^n.^raiii* rnv. .| l( ./h: r ni«iE Fabji-rumigl! V 
in I 1 m 1 Ta^lii iilisnllilfr. Bam wan .( rc.itin^fu 111 plunk, 4 * iVll 
.i-i fMrtuil IhiLlHhiicm iiL the nhcwiliU 1 l^ni. Hu \- iimni rnjidml 
(nrilLV 1 rear nil-ill-, him. at (hr^nd uf lh.it snnr itie h.ul ibi" full 
nmol her liuulik-r jcwnl and wa* fra? Ircxn pim K 


Qii; 5. -[*' V S l( 11 miin. a^ed 47, ww I'arryiiis Til* t.^ln 

arm in a hMiil; ainl Vim ^U^rrfih^ Ml ih.iE il in cwun 

|n LuiilrL-iifl and ijlw him. frltcil I fifiE Mir aim. Ilir fmrhn^i Irene 
of IIh: ilFIlitl rypM- ‘I hr [lotirnil- ri. <-LV4-l s^vp-ii 44fiucripti«e 
!rt-.ilIlltnu. \ii t-r ihi- EU^E rhfi i-, hr w,|4 ible to * 1^1 at qrflhl 
w5iI.■ m .11 ihr unir of dru^i h anil ai itw nnl of *ovro crvAtmcnm, 
.iff Fyni|itninU h.ul ^LM|tl3raEr^3. 


I'a-ve t>. El. El,, a Euan, wm luun-i, Ik mrun* of ih* 1 

TCH-Mitiii/n in hjVt,. r|q*i*hp. IB| lwth ^hmjhW* Finirtjf jkf 

■ni/K td a roliLTl'^fflre. ;tr mnu^i lat i, ■ -il ill [a.ifi. ^Iiil'. a’ iaLrri.rtiLirta 
1i.nl lH.« n nhi-i d. miu e- lie w.i* unatdr tv> fjitf riltwr'WH IVWfil] 
1 hr bWl-. OwiriJ 1 a 1 hr *ln^M of lm*in< JlTai r*. Hr omild ?wk talir 
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Fis&fEtts Mdomm 


ikr 11 int- tai-cr**-!ry for l!ir npfniiSoa. I W En'rivi'd mu tncli 
i m'rin-Liiri^ lrr,iLini‘iLl « jisiI, ,lt lllr rflil id lli.it [>#fti*| b 
h- n .h n I ■!■- E&ruiiw Iwrth arm* to th* luvd J?f 3n- -huulLbi t-s li|„ 

illijir |WI3(K.^- ffjisto-cViilr iflM-mtSiT nn*T<lijn v 1. ^ 'H>lbE Enli^i] 
lixuntimt .11 ihw «***» fividtnlly l^ing ■ ill zfut] wall tSkF* 

insprovrinriir, 

nli^cvAE cns of results; iiidicnu- dun when i-mphiyiiiR tins 
HIDi h.Nr i»f treating Subacromial Bursites uIhum {?0 per ctmt 
ihi- iP.uit'nii recover, am! that the reni.itiling Id per <il n i 
richer dlfi.-nrt fill lie mentrafrnt nr :iru mil ht; I |w I _ The tnjin- 
merii i* nut painFtiL and ns in lined insum-ts the patients 
li.ive I «n advised to have dlls ciiLrifiriition removed 
Miruiralty, it ip readily seen that Dim benny is to he tried 
firm. 


Diathermy in Hypotension 

3/ Efruin C. Fulbm-ir. M. IK. Wtubrnfttan. I',, P. 

There a rl.issof rqsc* that gives ihe phyvh • ■.-on more 

Trouble rh;i n i lie high bbod pressure gases. Tin ■ xtuplain 
of clidly feeling*. have cold hand* and feet. ieu appetite, 
srM nin.il, menial depression,. eio Energy, l.n ' of physical 
simi^ih. They have low blood pressure acid subnormal 
lempc. jiurc. i-“or these rases diathermy is a Very ralmnid 
1 re.i r me rk t , pc r v, or a* -in tit I j 1 1 v.j n t t r i endorri nc, 1 1 i f C. . or 
1 buv !ln:-,i:-y. ] Hzithermy give* the iherniogcmc mechanism 
a rest, by Mjpplyirip the heat which (he body cannot produce, 
.urnl thun pi'xnh- it to resume Uprmid funel bning. I hilly 

o«‘itmrnio! lift mini nr-, u* u tie-ha If hour should Ite 

i’ivi'ii fin i he rondim-er »hair nr pad. Use 500 to WOO niLlli- 
impereg of cairent. At firai, special care ititict be taken rmL 
(□ give loo tffoiouv n treatment or the patient may faint 
Hir oral lemperaturu »hiuikl he in ken Irefure and Mgaifi after 
I real men i, | here »b»rutr| I" ;i la increase nf .. I i in I .SdegreeN, 

i 1111 rN.dn- 1 hr im-rensc ill lemperntilre until 

fh*- next duy, io-.m mem* may In- jjivcn or\ nllcrnale ibiya. 


m;nma m mt 


Some Uses for Diathermic 

t- S. King,, M. |>,, ^'n^h-j-n^EMn, lie. 


' , , , “''Nwwrmia i- .. • • • I m | i 1 iraEfen a*. 

di-rknguwM fn.m sni^rhrial .mcs. Tlie-r n,n*\\i\»n* l!n - 
"■ Ii nc Joint .iITiTtn ns-. B brondiltiSp pniumontu .md till • 

In*,* (both pulmunary and laryiiyealj. it »■]■* Uidul in 

aljstfjrbmg scar tisane, surii ,is d^Ki^i of I. 

■' . In fiiieh caicfr, however, ii musi hr nued 

. . 11 ■ a* in one of my cw>. in a delayed mm.n. r,vcr. 

m-.uiMl and al^itbid M.im- needed scar tissue ih.rt had I mi 
deposited. 


^ hile we Lire on i he cubjeel of bout tissue ii i* well to ms . 
tlini n mmd-Hur of mitd treatments, s^iy of 10 niinuleu 
“ r,lHt milliELfflperec^ according to the ihickoe^ of ihe 
-l iiii.Ei Nlif tiridy treated, tfi Sitlmuhsiln^ to the Fortturiois al 
11 - !f mill tishin:: while ,i hmg, henvy irc-ilmcnt such o rnie 
Imiir at from fiftTI to ISQO lemh j M Lhonb 

i&:••■’i.i l' .imi ICI sterilize, as is- ctcedetl ill pneumonbu. tminrhiii*, 
mliercnlosis, adhe^ion^ f te¬ 


ll yciil will gel ft rmly Ukk<\ in yuiir nlind th it niaihermtj is 
relaxing, i leu ply sterilising and .ibwirlwnl in rlim while 
I bo fnppopolar or l hi din is alintulat inw iin ^f M1|kerrprlatly 
Nterilifting and Libwirlent, yow wilt have a dear-rut ihdii 
for cai h modality from your high frequenc y .ipparalio. 

3 or in-La nee. IF ytm are treating i coltl in she hr.id, '■'? a 
nin^cLilar Fainene-s, nr a recent injury, ihe monopolar 
(Olid in) cLirrcm is ihe dtsirabb- noe, I ■■ lerful luw 
mnrb ii help- take rant iFm ! mI renes ■«• in a ‘pram a- in 
ihe ankle or the knee, or the buck, or art imcrttMjl rhea* 

111.11 i- eii; Inn. if yon have a joint injury, or a congestion tir 
Miihiikkniaiiim deep williin file IwmU . m ihe inn>tinrs or in 
the pi-li i-, 1 tiatlii’i iiila is imlinileih 

Tin 1 cm 1 1 c M'vrir .1 nd k u’iilr llw ctnnlitioEi, I he hm^i >t *hntihl 
beiiiL* m?st 1 nieni ^a> mif liour, a> in hroiichiiis, pneitMuM 
or in pel vie eeJIiditic. In ml wren loo*, Fiautwr, use jIhhii 
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FWCIfEFTS .1 t.ffiJZfXH 


. h ,|r hirin'- rrviirmeni daily «r uywa ml-er clay. a-, ihc 
; iMf . tmiimn- I'ml J.ivfrihS shi-irh! alumy- W M tvert will, 

r I, laJ.n l .pi 14 1n“ii b * .1 il 'Lipj'li' !hl i ..-mu ,! 

fiii-^uble vii.imin- avastalita - l|1 ' r - l? ■ eml ndmitok 

lui ik Ii- mu', ] ONI’ Srim'- I IM||1-H«n .1- iln ii^re a K ree;diifr 
ftw'm, inat pure Ntuftrt&nn Cod Liver Oil ih belter if It E* 
11 ►Ilm .i s lm I I.V the jMl ii im. 

J> y-rna have urn l\w iH'iiiifc ray- avaikiljk\ -i- hirtliLshid 
lii, (Hr .lieMiioli-i! mercury vapor l-inrp. it s- well m use 4 
] I MU I w.m 4.1 E .SilCk hv.fci I iiiiiiap Ell ' iPinm-iinii lvitii y,mr 
iNkm'lilroi* ra-e- Follow the 1 Jin I 111 THU. I 1 1 k .9 gentle 

ylbn.y treatment oyer the same arcsi lasting; about i 

min li lf- tiuiLUlrcom fnml id dusi .mil 5 imnme* over 
lurk n| ‘-1st-1 ami im down flue *piiu\ nvmdin^ the sjjinonw 
uroit^ In bjc li i $ com treat two or three limes daily* 
hi ehtmaii: eaw^i lI^leEv «.pr ei L’ry other day. 

IE 1 Ihtl k (.k-ft-klBiiL pricking under Lhr |Jiuk in hi ithermiA,, 
ii rn^iri- fillu i ill. 1 1 l lif fncriil pFalc h.:i> nm ln-n ininnihEy 
.i 1 1 |died lolhe ^kin. nr ili.it there are linsaks nt - ■ < inner - 

Minis hi the I'anU or in the ntuchiiic, Care i.-ui‘ 1 i w taken 
ili.ii ilieiv .in- iii. -dmrp P'dm.-. ;nmi tin edj" liLn^ th& 

iMfii-np tiilierua^' ihm-wilHie a t^niBiU'iL-l | . idferi, 

Thcte ?hmdd l*e iln mm&midii e,\rept thru of a £■ i ik wariidli 
ijml iFlii more erf a bride warmth than i ilc taking 
Pilthennia. 

Knii-ni* are apt to drum-v ulT, a* the Irfan.. ■ retaking 

and c«.jnfrrnEnji; alio, a* they usually perspirts ihfiy must 
m proEer ted by covering anij wiping ufl vigm . m-l y foltowlugr 

the treatment. 

I idway* tie .i atom rrirrl m dw -win h thru break- ! lie current, 
nri.l have my pal Edit In id thin -idiijj. If anything lia|i]icna 
'• i smw a liurmng ^«r liiiing sensation From the OuiLh^riiiwi> 
fhke m a broken onmiici somewhere, the Client ran open 
Ji Mut^h uii.m-d Mii-h- iui.| nor wait for li.-ln f hli.Twke 
there mijjJir Im- n Hkin hum i1, ilE leuveii an iiiipleas4nt 
iniky. DiQthefmia h this iniH powerful Ire.ilinellt WC 
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*■ * Mianp H. nmk^lwrTpT. U.A.V.b. I L-,iv*jI. Wr» iln m, C« 
rH«n I3~r. Nr» B '■ ■ A D.4 ■ ■ -shei Ifr: 1 nirhrrlT Aimii 

tkiY. Iiit, nd rhn|« ttwlf >*. Qfiu »rf (Iw 

Gcm-PiI. I' & AiiI't '■IlJ Vqrrnint i J riiiiiiarheiYr* 
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i 3 i,ilf JitPUf'n IU'Jh»rrM daily nf every other day,. .iw i| H - 
improvc* Cod I ivri Oft sImmiW atony* Ik* uivtm with 

mh'n-iilMr >■ *' ,l "' ^ lll,r * ..nut , fc f 

i.i i -.uiiflih vi^LPuin- -i v. i i hi Nr i i miii any bn, mm! rehuShb 

lnn^ 11 —ill-. I imeSftiil^ .. as tliL* .re .lurecabta - 

rbrat. litii pure Jforwegisw Cod Liver Oil Ih belter if it i H 
Cnifrnilrd by the I'arieiil. 

II' viHi have hnl the aelmie my- aVidlal-lv. :i - furiiislsc^l 
hy I Iil- uir*Fiw*M nwrtrun vafHlfJiiniH, il *- well In hr? a 

IiWnI w. . i r I nf 151111 i\.m UiiV|P Ml nmnecl \*m y«||i y, , ]jr 

i i.Ihti ijImssh i l-.ilFow iFil L>i;iilM r miiii wiili j 

yffrralnry irr.miH'in over ihy mum- .ipm hi-nnu -i-i.in 7 
min Lin- 2 Minuh’-t ftvir Frniii of i'Ih'-i ■ i eh I ? mirtuELh uver 
kick iil 1 In -1 ,iEii( un 1 hiw 11 (lie ^|iiisi*. avd tiding die ^|pi n r «11 

1 1 r.it I—I - til Lli'Utv r\i.-»v- treat [fl'n OT ihriT liim'H drillv. 

n L'bnmit rase* daily nr tn ury tuber tiny. 

It rhm w wraiscem prkkin^ under ihc puds in r%ihi.™ia p 
ir fin-. 111 - cither rh,it 1 lie met a I plate ha» 11 til tn- -nvinthlv 
apfilLtd In 1 lie skin, nr that there art 1 breaks nr pn,-.r connect 
'll the forth nr ill 1 lie mudline. Care >3,..n ' V utk-cn 
lh.it Ilk-re >j 1 e ilu aharp |n •Em oil the ■ |gi- ;, r! |. \[ w 

fWlFi-Hl. .rthcnvks there will he a pcmktOlii |n- ' eflfta r, 

I rim- *hfluld lie no Mm^lbri«stept that uf .1 n a, 1Fmi h 

ijTirhermi'i*''' 1 bL 1 ^ tt ' ilrmch 1 11 rl 1 rlf ■ 11 :t ‘ ' ■ takin r 

** ; ,ra a P> E " 'Inm-gi- off, ss tile I ri'.i tnwn . rcliixinv 
comfortiM; ftko, it* ihcy usually perspire, rhey 

ik'malmTiL 1 ® Wnne [i[kI wi l«"K off vigorously fnllowinj 

iA'-r . 1 mt . . iirR'in, 

r'lSr." r",« ihHl'ohZm, 

<i.v...... 

T d "'*,*«!' for lit.. 

riiriiii,ri- tturl.r. " k "■' ‘l ^ 11 **«Vcs liLlllpk.lsaiH 

'• '>* 11 . 0*1 powerful ireal meni wo 




■t-i in 1 1 ., or'h. r. iintl ,ii 1 In- sum- cinu- ii M i V c- , 1 ,.. 
iimiliU’ owl ... when properly applied" "•* 

ly mm, !«■ o.iy -1 l-y nnyrtne ielUn H you ^ploy mi M, 
jHKtS for IlMHl.™:,, \,. Vvr l|M . nny ,| lin]( ^ . . 

HMtmtif. JfrrUrtMy mesh, I buy In t.-n niZ.I 

I In I ‘.' x'lilc Mini, mnlirrio] .illrl m m , M | L . |, v ,, '” f V 

I i-i lifi & t ,„j- rvc-dlrm. ..... , 

"" r f'- 1 ' l ki,<l " ll1 '" the . .. Ili.iiFir-frin., , rlvn 

..HNI- J-HNirn 10 IonII whli'll 1- iipl III Imril Vi.nr |Uuit'|H 4 t 
■ 111 - 1 ■ v, "■Intli I- III Itsvll ,111 rnim-ly rliffcrem m*oi mi>nr 

rmiii 1 lie deep nrtton of i In- Disitlwi mi ■ .1- Im. i Kl .„ cJtsrribed 
in iKl- (nreRoiri^. 

AI-... it I hr Him 1 meni i- tong eominndl, 1 In Ur - p.itl- 
,l! '■ \ ¥itl 511 frliLi’li ftiuws Mil- current u* n-tn-remrare 

in wh.it wet ttnsm remain, and burning ift-iEI a K aijt 

■ - Miemdy blu\ let-link U* ll,*- wet Nit lU tU, am! 3 h ,vc 

!■ i h‘ mamil ;n tm i , i- .Citamvi ;n-i ini! ■ iiiL. i heir 

El ■ ■ - 'em. All experts in bmin-m,, will 

. Ill tills refommciHhuian lif the nf Itan met,,! tl l. kU -. 

i t plate* Mild I hi? pat ieitt k akira mu»t ilw.iv> W well 
-Leiietl .with WBrm ftCPftp knliiT. 

?0 M ^inipwn. M, l>., formerly nf iln- I s Vnm 

■ IIH .I '»«‘T "I the I s Public I I, ilrli Servvn-. hut trimth 
I uovrrninrm «rvice. IlHi w til ten « sp 

I. ?! nil PJfeim-physiuLrtKrKipy ^ u-bjfir tt.. Vmh -Iu-ssIlI 
mi..- uf ii,,-.. btioks. entitled ^Fbywsthtrapj Tevhnw .* 1 
I ‘ 1 1 1 " r ha* pridmMy irealed a larppr numb«f A 

paiu-ii|v by these MU I hi. il- than bus any other p«rmou At 
maiiy an ?tl,£WK> hi fiiUNin t,irh ntumli were lreiuc 4 m hb 
i uiu ■ l i J-liv llilb, Si.itt,'!] |slanfl„ V., where he was 
-iviimiieil during iln- writ .itid afier m the reeinwii ut u..n 

IJedml. 
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Harry Eaton Stewart, m.d. 

-W.-ndsns >pcvm1ki[ ii4 Mv f 11 < hErapy, U >. Msimc Hq*[ iejIi, IS V : 

iA.ihuIcme m Hivilailieritr?, U.S.VY&. Huiplbl* Ncik H*rcti, Gwm-i 
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PUBLISHERS NOTE 

The imho? hm 3 i.il! two yean* MpeNcnet in th* tniun^t 
of pncumomn with diathermy in U, S. Marine Hu* ptral. No. 
Jj \Sliltn JiWJ^ when: cliffy MPt Wfr> checked Up by the 

full rlinrfjE and labomrofy finding* of rhe staff Tbs mu In 
□burned were ap startling a* ib*y gratifying, 

In ibr introduction Dr. Stewart acknowledges that tint re- 
iiiLu obtained by iomr of Im co-worker* have surpassed hia 
CHATl. Thin SWUuld i«m tO JI1 l||C.HC Ell.lt EllP fULfclc^ian m£r„. 
ml jJiDsild duplicate or better the iwulrp reported., 

The author [nautj tbit ''hit or mm hiceIukIi will not «sl> 
tjni good tmuIu in thli work any mote ihan i-Ley will in any 
other ijienpy or ■ingt*y r ' He hu therefore vmirn m yn- 
nuually dw, but it rhr same- time nmkn^d, dr-i-cripcion of 
she physio, phyira logical efoeu and ihe-taj- • ! .■ eelcLk ration* 
of both mcdiL'd and surgical diathermy, Tecbniyux‘ i» described 
wi th unusual clarify, 

P-ircieular cmphjsii is laid on (lie fatt th.i! di-idirrmy prop¬ 
erly applied Hi ha ridei* under all conditions nid that it brings 
almost invariable jytnpEomanc relief. Above nil it h&? ityparent- 
ly Ui+rrtd |Jkr gtnerjf avtiagr mmitiiiiy. Tins luMiind death 
mu wai particularly evident iti a carefully worked out com- 
pjnson with 4 group of controls under cnudifiont identical in 
every respect, except m the lik of dkt^Kflnf- 

A lat^e number of detailed case re pom giving nil the clin- 
Sf il and laboratory fuidm^i the irsmt conclusive cvi di'iice flint 
m KtatiEbu. tan. offer —are given in this boLih. 

Pfacr.1 tally every aide, nui** and physician who h*iactually 
teen the EreaiivimE. pnytrjfj given has expEcued fjirh m did- 
thermy u n thefapAiuc adjunct of diirinct yulur m pneu- 

mania 

The book wilt be profusely illustrated* wdl printed and 

well bound. 
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HM fft.K'S MMuUISf: 


] 1 k I VP s'l’MVART, of V*-w 11 ,urn, Cmm- 

ri^ i u lii say*,, in rptidtlditttf a wry inimmtinis paper on ilie 
ir^itnfcL-m of Fmmmnnin wilh x\w ninihnmy t 'nrront in 
ssUWh hr recounted .i mmifjLx uf case 

"In ^ vi-r.il of i hi" flirfa tin- Mini her my was inn itMiNnH 
,11,1,1 ill luvnmhtc rase* Ihf luiniH'niMire inn-lu he expected 
i\i i-t-irt downward. but it is the opinion d iho medical staff 
..,i Hie i S Mnriiiv lfa*pual No. 21, Now York CUy, who 
-vViinl ihf*r a* test c.iHi“h, til lit Duithcrmv lu-lpi-i t in their 
recowry. 

■ Ullt'ii wc lliivu had many more we* In tvpori nil, we hope 
in («- jible in nmkc n inure definite siatemem, kn i lit - mnrh 
wi- do know ili.it in rttry W and in ahm.wi cnery 

illijf/f irrdfiUPM^ the temporary clTccl upon tin- patients was 
remark.itile, ryaflusi? disappeared. The i.is-iy primt 
1A Ill'll present was remarkably lessened or ^io| *| ■■= entirely. 
Rcspiraiiuio were less Uilinred ami Use p.nieni ■ ■ ml from 
two in four hour? of very marked relief. in m;niy - obiaixi- 

jn^ scimf sleep, 

J, \i-w I >r i r lnTtny ha ■■ I wen ordered as sn<m ,i- d -i^rinsis. 
is 5 H.IU 1 in cirri. i .i-c u[ Pneumonia .n the M*iii!H Ui>?pdal- 
II [“■ m■ i inn much to assume that in many mthnl case* this 
markers relief of symptoms may lie the turning point in 

dtfiea&cv 

l mioi |in- t't ics hnic there Is no danger of ill >fferi? from 
tui* or I'H-n three Dkiihcrtiiy Treat mean s per day. The 
prosier Eirhuii i- u{ the ptmi^t iniportaiirL-. The Tall a►f 
rr-mptraturc Take? place by \yf*h where Diathermy i- iipcd. 
l'neurr i i m , I,- ,iH aye*. Ulld the riifigiid a- well a- Hie 
weak. The death mfe is so high that any method of treat* 
limit which will teUfCll it tn .ire, cstellt i? invaliialjle. Tltt* 
Tfsuits oi tins uwk uu- suffkknliy mamtagin^ ta justify /to' 
Kirin mpfoymrnt of DiaiHemy in this disatf r." 


ncroflFjr, w.t 


* 



I renting Pneumonia Right in the Home 

%v:Hi fhc Fischer Type L, G HH Portable Diathermy Apparatus 

Simple — Convenient — Effect tit: 

I I -mily f p ( pRTA 151.E—weigli % only 10 pentnds, 

I'FI'[i ll NT—4000 Miiliamperw atfnilahlt. 

S A 1 31 —i n-i fuc \ I y ii i su Lit t r (3, and f 11 mi shed wit h an act wr ate 
\L A. tiiL'Eer, 

M.iv hr luttt with full effirk-iKv m 4 «y how** "irinc <’f >10 
Yoh> r 60 Cydet- 

Priec complete, ready far use fa t he office or bome + >-&5 

Write L i /nr Dc^ipttfC M<« 

n.C, FISCHER CO.. 2311 Wabami* Avc*. Chiof'' 
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FrSCHF.H'S iUGJZlfi'E _ _ Wf.'Tfltfffi, mi 


Correct AutoCondensation Technic 

III rtr*fKiS1HP Em .1 i|11I inn on tin* nUfe|t'Cf t Mill’ tfond frIL-iid pr, 
IHlirlL-rt |1. Oft" it. mf V.U'TimIhi Hprlw^ t 

! While inniiy nltrlhuih* hu\e been advocated I'nr cmplnyii^ 

I In IVAtmiiiv^I \lii ■ i-i . mi It'ii sat ion current l"ri!iv reduction 

ui hiIfe blu.nl presale, ilii“ Lotrvrl 11i'i .i i■-1 lire i- Putieiil 
^11 fiiliLT much sir chair pud. reel tiling il |ni--iIih-; niel.d 
hn&rtk* held firmly in lioilt frnfufa; pass from *100 In MiO 
EiiilliampiTi^ lor U hi 15 TnimJtts. 

"Thu fhi.nt' should never exceed 7 Pd mill is at iiiiy mm- when 
givtn 11' reduce hlimtl picssure- V^uli in<~l-rjl li,iiuJL r hi the 
hands the Mu.id is IlCilii d KraslljiiHy .uni ihoiltcn- .ue more 
lu sling. jiJM who InfTiMlLHX’ti till’ mi-lhmluf pkiruig .l I Lrg- 
tlerlmile on rlu< . lust, iiMloillUb nr lioEli ill Auni-cninI ciisl- 
ikujp E cannot *ay, bur frankly 1 do nuL .i|Jiu..v t L'li^ 
electrode in ihit position .1 rie* il"t ;n Imini-i\i. i n.r-nn- 
iIlmi-.m nni At all; ii Es indirect Dialheruiy, ami 7 mI*. 1 - .Isli. 4 
in rase* of bronchitis, elc. 

"When A kilims is lu he ireaied, one eleclnwk: -Is-.nlil Lie 
placed over the kidney P the other on ihc nbdjoi ■ ■■ ■ ■ ily 

rjp|mpsilu. There is IH^ excuse for irenting a kidi by ihe 
iii 1 1 ird t meEIn n I; iI shimid a1wnys 1 h 1 k ti ■ ■' : ■i tly. 
The IjIolkI pressure reduction is one l.J the in ui dent iu ihis 
method. 

High miihairipvo-.Ly* in undesirable ill ALkLo rondrii.-.aimu 

Ihie generally of extreme importance in Diathermy. 1 see 

no 141 mi | iimm.ii) Mir hunt Is nut I feel being eonnt J cu‘d. wiih 
I he asiTO pad u-« the otlic-r tormina!. However. I see im 
nbji i M^n. H.md-.i iid-fiiot Dialherniy i’ desiral lu in ^mie 
i .i-c- for a- i fs. -i i- upon genera] metabolism. 

'“Alw.iv- .irIvi-i• rhe neophyte lu never exceed 7 H 0 uiiUi.utl 
pens* in Auio-ninden^.iii.m in.nmetiis. Large doses will 
do mure harm lli.m good arid ilirow a monkey^wrench into 
n perferlly good i hcm.pc.-u Iii nir.eure. 

I li.i'i fidmitliHlered ihousini'J- of Anio-ruin kmsiLliol] 
I real mem-, and haw leitrnod thi nrlvan ages its welt us I lie 
fedow td thin end tA i.hi High Ikecpit'iicy grime.'" 


Visceral Adhesions 

... . M . M»rew t M. !>.. ^itou p Ma.^chumn 

Vi i fc S l ,l ad!iv 4 ,>Fi« arise ... h. many difierent ca««ej dim 

Ihc flm 1 ri«y mim always M- mn.ideml \*Um any wusIHmt 

I.. siiuidd he undertaken for reikf. 


Adheslcins follawmg H mrypry almt ihe ducideanrm ipM 
bMslnr, find iippcndix redoris, where a purulent LranLiium 
> si-.ird |.ici naiisly r is Usually to pre^diA ,md flowed U y 
pri-u -iidliHimialory fixed nrean where surgery |Kr 1 lii]>s pffera 
like uiily MilulkOEk. 


Many npp.'irertl ;u!heldve ec>adidtni- that art 11L.it|ii*ui , i 1 I.v 
it'iuLernwSp pain, and X-ray iSiagn.-si- m abnormal anglii 
.u id . listen limls alwut I he hem dr, ^ileilir, .iml -iginpitrl 
i ! im-sof i he colon arc often elitsiv&j 


I:« lieu of ll te-?L. ihe iodide# and mercurials are 

i 1 ■: given Mi- c^iaMi^h n diagnosis. Ukewi^. mer.-li.inicj'l 

. . -Iii. in [ tlligently applied often ehaniies .Hi tippiiren 8 . 
sir ■.deal case into a rmii-surgical CAitt, which imghl appljp 
i, hi- sLomneh, duodenum and c(»loit more tspdaily. 


A.i i.^iciii- following plastic [Kfitoniiiii k a nsgencrative- pru:- 
l- - ,01.1 is often foUmved by the formalism nl tWm aiLhe-im> 
which in time may diinippean Utectrical and ntechjnie.il 
tie.ii mi si i in these c-L^es usually hnswii retovery. 


The priM’c^s that may lie instituted with safety where there 
is nu piirLik'nt ;irea intervening is the application pf dra- 
1 llernly direcllv through the \%*t\ under cofi^dcration. or 
mild lAinvni- lif gMlvairion hillnwed by wave current 
a ii h .m ,l 1 i cmrttin^ current. This l.utet finiccduff . 
cell activity and favors elimination n! remitted irinltiiil 

Thu rwursinj; of ihc j«Uvauie curwui lv *!“ 

siniiMiiil.il .iiiKiram* w«iU ; « ,' 1 » tktt So 

fifum rcsiilt in eshaunting the viiabty u I ■ 
liHHpi-d in regenerate. 
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The Proper Application of Mesh 
Diathermy Electrodes 

Octroi ion* received in our itnily iii-hiI ndira I e, >th from 

(]ic quantity ,i- well a* the Ji.ittire eif ilie mu rents that ,m 
iin iflL' nerlijininj; lo iln- proper mm hud "i .itiplym< \Jcsti 
ls ill order. 

Thera are 1 v\' * divine I nu'thcwbi of applying bmh 1 hi? mesh 

mid Hock tin electrodes when employing Diathermy— 
i |ir plate iI ihlhI and the tit]) method 

Fin all liar surfaces. aft for example on the trunk; ihc plate 
met h<hi will be found moss convenient and ndupbihlc. 
ikiat 1 lie Ml} and ilie under I smooth) side of the rcn eh with 
warm soap Lit her. Fkii-e ihe mesh perfectly il.n on [in kin, 
with mi wrinkle* or high spots and retain in place with a 
flexible* half-ml led *ind-baf[. 

Do not lim- .1 und-bag iff the heavy* bulky, thr.-k iriety 
that will slide nil at the first move of your par sen' I -ut one 
carefully designed for the purpose, This h marb- ■ ■ , -rrtp 
nf heavy cloth ur light canvas about 1 fl iin h,” ■ ■! by 

20 iftebe? I on e * folded over lengthwise- to form a ; „ - \ 20 
inches. Sew cross seam* 5 inches from cadi m d « ■ form 
two iHR-kets, each 5 indies square. I/sc onlysniTu ■ m -.tinI 
to half lill ihe-e rwn prickets, leaving the venter -Tip flat.. 
When I hi- I mg is placed uver ynltr patient I he I Lit part only 
bears on the electrode—the weights hattg down at the .4dt*. 
The weight of the patient will hold the under eln trude ill 
I'Lr. and • lie half-filled sand-hag h laid over the Lip per 
ctM'indc- Slap one of the .small H4ineC«or* on the (ip al the 
enfl of the rubber covered cable, and place this connector 
between the mesh end the sand-bug, No fastening i- 
rcqiiircfl either tmdemcaih or on top 

[ b- • m if TiH-tliirtl. hnM. i ver, shmdd always lie i-in filmed w hen 
treating a joint. -in h - rhu knee or elbow. LW iwo piwfe 
uf inedi J inrlii’^ wide and suflkienily lone u> pass all around 
the limb with a slight overlap. Cnai the skin mid the 




U ruler ' “iiiMuLh ) Hllr of the medi wiiS 

1 ■ • ■ .. * ■ 1 ■ ''i . . r 

i.l. 111 '., .VC. Hold lW. cuff, ps'.r ' «t, , . r 11 - fi « 

.. 1 tuning the In . . ..‘fj' 

in prevent unwinding, 

l!i>l [ l Hifliticnily Hull! In prevent dinning. Uu , 1 W , M 

••I'-y 1 "*’ f V ■!* "*«. -IKngMf lu'Zn^t 

Diathermy heating to prevvm .my re.iHrjir.,^ I^^TJZ 
Unger between the mesh ami the handle and murt the 
u.Mh- tor which in turn ir fastened tu iliei^d of rh. r„u-■ 
imu ri'd cable, 1 his, makes perfcel contact and will Clot dip 


lh r Gustav KoJlscher Again 

Hrkd h Flu I to Tilt Point* at t>ual 

lb 11bi'TTTiy is practieahk 1 in all iihtancc* rn which heat 
pm b- d within the „f die Human ! -,lv ,tp|tcart ;■■ 

tic ■ I- I'.dde a.s a therapeutic factcH- e 

Thi I Li of gel IL 1 rating; ihe heat within the ti^ue? is the 

par nil advantage rtf Diathermy r>vt r any other merbnd. 

He ■ [iplied to the surface of she body by menri- of a hot 
w.i! -ag or an electric pad penetrate* t-. a very limited 
depth niily, and cannot W regulated. 

Wi■ i the htTp of I Jiai hermy we are ia ;i jki- i 1 i« -n la aiIn; n i> 3 er 
heat wherever it Ls desirable, and tn any area -^«pcffinally 
ur Li i any desired depth. The degtee u.f lira! pcilurcd nuv 
be ^;cuy.ei 3 and regulated within any limitK dcRfed, 

Tu diHiiiguish lietwceEi Medical and Snr^u .il Durhvrmy, 
the former ternl ;ip|.dies to any healing within pi 
limits while the la tier is applied to destrwcth’c heating, ref 
Ele-ireaiiug i-} rues urcs—as lumorw. 

blsidic.d Dial hem tv D usrrt tn advantage in all ui*unm 
where ,di-orpno« U mi ended, «-r where l.watwed JBCreaBeul 
the 1 1 1 h:■ i id siipplv is desired. Therefore, D«th«tn> m LI?C,J 
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fn. mat r t i'? r ? t 


fur lilt trPAiitKHI irf ill «udwe*-; for m-.ianri- m afijirlii*, 

ihkuiJKV iiiK iimomr inlili iMn-ni imlnk m | ■ ooimiEnr fx- 

Utlmrh. Lillr! ill rlirudlr |m■ 5.141 liI*»■.[ vi^ulM,- 

I nr h|.- million nt «upeihrial !'i ni^n ItruMh* <•>« ^iu«ir-il 
Dbllienny in used in the form of I’ldgunimm; ihni j-. u-mg 
ihi: Kid -1 nr Spark. 

M-,rt n nb»umlHilh% malfeiuml minor* an- ... (of 

i ii,i(r11 1 ,<CL’i 11 h\ I hi/ UM- Ilf I-iriiff -l.m 8 fi-hh,i|KM.i vleviriidiM 
111 iii |[i• luoufiht m mi iin.io 1 roman the . n.wih, Ojil- 

iii-jv rirlhtT tateh i lie UmiiT bewven thr iw-n ,!■ n - n'leUillLc 

1-Ii". sending tht nirftdt direuch throm-l- in varinus 

diiaidcrrrs. nr apply -in iiiltI Ui^e ■. li r er.U ■ ■ i ■ • hvrt 4 >*n 
Ehr ■.urf.nr wf the budy kind press the arijve ■ • mile Upon 

tin growth i" l«- coagulated. Hen* .ijidiii il ■ n norpy 

*jf 1 >iather111y. I n vlri m of I He p+-sihility or >■■.»■ - ■ iuj?ing 

i In- extent «.| dr on mi oil, and by tlie ultlerk dure of 

the whole iii.nil|i-LtLkTi■ *n; ibis degree of pnn n being 
entirely under rum rot. 

Technic nf Diathermy and Indication foi I rs Use 

k. i -riinli.LdriL (Wiener klintsche Woehensdirilc. January 
IS. PI 2 ^' h.i^ impmit 4 his Levlmir ■ rl (Inithermy therapy 
cif chilblains tn sui'ti .in extent, that he uses ibia- rrermnem 
even ici the severer rase* of frostbites. l-'nr example} have 
rhr 11.ti irJir place rln up- of Iih toe- in running: Water am I 
apply I he oilier el w troth? to liolh thigh;-. With the result 
th.u p In" i urn-Eit flow- from the lipynf ihe lov:- through the 
ri ii in. leg b del i tin- .i flee i g ii la rge vnsti utaf area, I a ath lilic in 
to fTtBlbilM a ‘•hm.lIiLl 1 timid of t| ini her my treatmunl are llm 
diwaw «f ihr .nir—iry mtsal j-Lihiot*, emurind hum Is anil 
aUlomhidJ ••■i'.i - ; ini-; .ibo. ehroniv p.ii.innarLii- .nwl pvH- 
melritb. 



/i 


A Much improved Multiple 
Spark Gap 

jri TiW^lnt Spmk htknttptrr points 
\ttrqtwl' Copper Ffanning hi carry array nit hart 
End; Pair m Spot ft Point* tdjnstrd unl\n;trta}iy m niliwttnh 
h v iirtliruhuil butiarj nr .\fnstrr Omiwilrr 
The r ttmasl ur Ffrxihitily 

Quirt tn eii L . 1 Control of a try Voltafc m \nilwMptra%t - 
.Unr* Cftmtfwt Discharitr at any sritinq 
(sTW.hr.idyi dot inti t r/_S amifjritrrt to f/rr ttywl jumps 
.\Vi e.v..- ■ ,| i | j rxi 1 swirffs ip/ Coe^jjf dr CliffniNji 

/■ri.' >.'r rr/jjWiiv/ trprn Ttffttiml! 

Siii mi|>rrIvt?meni i- the \ww ** Kolixeher 11 I iap. 

i rni ■ >| -nl i 1 11 y. of durable maicdah, this- id r w Sp.ok 

r, i . i;ivt mi ltnuble wh si lever Ii iMlUiinrily iliflen-m 

In i Bn i ■ v 1 I'i-K rl-Ji- nvvr eoii-ii nirtet! for ihe purpeae. 

Tin k .1 in-her” Chip will fit I lie -upi.Hirt- «T ally Kiwlivr or 

Thei.n |Ti-u-t Style? "t v " jml l‘Cr machmra, « 

a* i in l vpe? "L, M “L0 M and , -Mi1Emry“ wiihoux .a I ten i turn- 
or iiiin— .ii Eas'hnsens-v 



The illufitration tells the ifc-t ^ tlu- -K'ry. ''''' 

K,I[. h tit y.Hir m.ichirii! will I™ J revtljlitifl t" * I 
And tlu j priee ii reasonable „ *. te m 

Catiilciis No. 1212 -Omn-lvie'"Koli-t her tijji l lN, ’ e - 
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Ycnififi Bride (timidity): "Eh—J]jn 
ihui iofcinK -L'h I mean 1 rcjlly 

«a.,i m eij Imiv mihc-— senoudy 
—eh—mMt 1 a%k If you hnvr imy 
lumann*? 


P □ □ 


YotFrtK Wife- The pnrvtiillktra ore 
\ir\' caitiem M.jpjrt inn*., don't y cm 

think? 

Friend - Why da you chink Hj? 
Voun |5 \V ifi—■-F imI mi! .i utrtr 

yisfK-nby from Philadelphia when? 

hi’ : ■ hEOfrfifrl^ Lift hllsinf-*S Slid flit 

iilSy pcwsofhre people 11 in an 
Atlantic City m*f£ ehi ihi* envelope. 

□ DO 

The melancholy « un' hm. 
Anil riicrrV -1 il.irn jjimhI rcnaEOra; 
Thr wco li I wore Sail year 
Won's tunij .mother w-iimjfi, 

ODD 

"Ma* £F ilu: luhy wj.s lo f.it t;ui- 
pole*, ■wfjrLil il il cut him a tji |5 lm»* 
like s frogr" 

■'CiWwS (jrftCku*, no' TheyM kill 
bim. 1 * 

1 'Wellp their didn't 


hictli; Sallj —“When 1 v- I l<? hr 
iiiiiminrh w ill 1 have a husband 
like ' 

MoUier "Yc^, i.h i. 

Little Sully "An.I if I do JH.lL eet 
aiiAfri. d, will l |kj ilu eld maid like 
Auni Kate ?' 1 

Mother—'"Well, I s'i' mi. honey, 

Lillh- Sully "WviK ■ E«ra I not 
in ft fs*! inamma/ J 


YuUiiH Drawn, who iuui hwt™ 
nurl i. il Lull ,l fi-tf alrtyH. MU^hl Oitt 
his friend, joneKp who wain IflfViity 
iri:i n of Iraig e^pwiunct'i for ;l litiSe 
ndvkc. 

1 |irn,'' *ii>.l Drown, "wIul! did yon 
r.ill your mill hiT-i-n-hiw M u-r you 
»ol ismmta!? 1 ' 

"W'.-n. ns IL’II your rtpHed fom-, 

"frjr 1 |ih‘ first Vir.ir 1 nMic-n d llif 

‘Soy, 1 and alter that uli catted 

lit t 't ipind'niii 1 . 1 ' J^dK 1 - 




J* 



T 3 


HE PRACTICAL MAN KNOWS HOW- 
TILE SCIENTIFIC MAN KNOWS WHY— 
THE SUCCESSFUL MAN KNOWS BOTH 


— 
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T 5 


HE SUCCESSFUL MAN 
DOESN'T MEET C!RCUMSTANCES— 
HE MAKES THEM. 




>jp V*V/ 12 VJl/ It 

V* 


11 


-4 

f 

*A 


*4 
H J 


r* 


Cl|ristuuia nuphasiars imurn 
Irittlys tn all of iig 
ffrisr Eririihship co tmr uf I hr ivnrli^'i 

tiflirtft Etlmlttcp. lliithstrafi mtli* 

fj‘ 1,1 Ln 11 *, luLirrin, Lijirlfr f r if I i 11 q.^. 

lu'^i liii^Uifss fLunrs ihrnkl^t] tttilbttt^ 
nJiitra hnppii. 

_j1| qibrd leu Ujvni pirn [’■htl 1 til rA I In 
ijilLl, fhfctoi% Liur rfriumf gpufo miilrr* 
tills ClirEstHins frmufr* 

jfHttu cisrry ELiLtsutr uf ilif fray fairly Imglt 
IipeI Lr £c»nt> rttrcT. 

M. if* Jfiaeltrr & fc-it, 






Ski m2 \4W u/ ^ '-<* 
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DOCTOR nn you <h trusted 

l„ mm and approved rhpimh'rnjputir ivihiin't 

In Mw di'vi-liipmi-nls in Mcdiml bluet rniti 
lit siting ihe oiIh’t Mime's viewpoint' 

III practical I ‘hynii'lht'f.ipv dumufthl ration* • 

lii l.-.irnins "i new development nidi mouth? 

t„ iLMrnins how i« pd Hw lw*l of «t«inw tom your equip- 

■ Ill'll 1 f 


The scuml. Wednesday of fetch month hereafter w ill I t 
in the Fischer Hunt Hr demonstration unci clime 

purposes. 

This is bring dun® u 4 mall •£ immefou* suggestions 
from mn readers and «e fed sure there will he n J^ty 
i.-|.,.n,i L Van arc welcome any day—every 

.... 11L' r i v „n i-jji— but ihi# nne day cacti rapiuli ■- i<>• '«>• 
udjin « |)av,'" You will be .I'Mirctl of hearing ai least one 
Hwl lalk, .weeing several demonstrations, climes when 
jJU.Jtilc .lid advisable, aid a program of ititnchiuig events 
L-hrou^^niiL tSit Jiiyr 

Help ns . oine in if you can, nr send u> *hiu> "I 'haws 

qncrtkms that come tip -■ oft®* and lei's i]ii;.t>h 

these meet ill its The answers, when *.l .... . 1 ■ n '' 

!„■ published in these pages and nil interested may Imnelit 

therefrom. . 

Individual -aibjcrhi will lie assigned tu cerium physicians 
and proper itmimmeenieni made in these columns regarding 
I he • i-iiiing mmnh's program. 

X*m I>«s l»r ihm'i leave eirryihillg <c> the nCKt *eUuW - 

h- have V'»« l< upie. II.... ihis suggestion sinw. 

you? ? 



1 



Instructive Successful Results in Fourteen 
Successive Cases of Pneumonia 
Treated with Diathermy 

Marked Kell of fr»m Cyanasl* nmt l 3 *^ Inf liL, LuboftiJ 
BrtiathLnft 1 111 mediately I 1 '**! lowing Tnralmem 

t)i>es Noi Interfere whh Other Un<?N ni Trent men l 

Hy Husky V KroeaeH, M U. 

MIA Nirw.irk Slreuk lldboiail, X. j- 

fkemgtsiittji ih <■ t U*ut 

iit the tiralmrrH of pntmimw wc aim to thrmt^si the nm > 
i rested fuui\ by cmmic r irt nation t tttp/rwh application 0 } hr at 
to the chi-si out! the tihr. Thttc is m re&$*M why ttuUHtnuy 
s fomtti not accumpUsh os much tts Dr Btwrn claims. m4 
utore. This is sitmim hv the $aits of iustturlkr cases ptmtiinl 
in this hitcTisSing paper — Ktis- 


D 1 ATHKRMV a form of phj^cal therapy l» which 
(lie general inn of so-called internal heat b Ullltwli 
When a rapid I v olleniatlne curreni of riermeuy 
hieli fienuincv is loruluctcd ihmugb iMow. heal 

v, gcncfiiH’d along ih« |Mlh of Conduction in pmpimnn to 

the strength of ilic ettntmt and the iwm« * )l ,h ' ,,MUr " 1 

| he 1 in , L im . if i-lvotricitV charts I rapndl) ihM 

evdiabk lissue, are .iJt stimulated m d« , 
d^relysis ^eur. This form of heat bee.u^ « «#««« 
%T n he tissues and i* not breugM bom without w. 
a p pi i car Lon of heated object nr them...' light* .* tailed 
in tern at Ivlmi iw dluJicmiyi , ,_ j>| 

The ralionak- of the use of .limliermy in d^; 

1 .. .he well-known bud that a- 
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t K~s if ^ <iwsf. 


tits 


i 


i dilatation „f E he ea p \(lints with rcRtiliing hyptr.'cnriii; 
iuntil-,'! cell mmitwn and .indcrftiUm "i tin? chemical 

.. nuiMiNilii.LL 'I"' cdl nwtabolltm of thr pnrl 

Ill’ll., r iii.-itMxf >hi< " I >r.iV- rusi»Hom’fc which Will uho uilow 
far 4i riM >rr rapid drainage from that pArl - 


; 1,I||| ht-- .‘I by the wHn i Railingwen- i.ikfil in il.r 

hi- liii rung -lid in lhe« -iir^of ihc inMimnir in determine the 
influence if .oiy. -m the rate of rcMilutirinuf the cnntoUdnivcl 

Itinu, 

Humnmry Mr I'CutXilurr 


High PlnsiiiineyTfWinieTH l« Medicine— 

Surgery Ffttunmnfa 

Tin- 11M- nf hiM.ll fr-K|UE'fM y current* in me. In-me fir-i 
-Li.-^f-iI 1 .1 l.v "Kikolfl 'IV^I.i 1 ' m a |M|wr in the hlrctnail 
EnmtrT' Dtecfitnb?r T L89L The ptiysiokjgic propcm**! 
ditsf currents were investigated m ll - - i r^irdjen ;y 

ifc-\r—uv.il in ISAS. In Sepl . N^elhrbtmi!<. a liurlin 

phyefdnn in Dresden, *ratwl that htgli Wii-acy ciirr^n, 
limning i h rci Likil i"' mi t he tissues and m me ruled 
,he-r ii-c in lb* in-EUimuit nf joint ^cl nret! :ilm-\ 

Since thru iiiL-ru Hu* appeared a co rcsickrabk l-.n-i.OLiR- on 
eIh- uh; .'I hisii frequency in medicine mid -un^y little 
ill ECHtinEi u-as paid to idle report? nf il* itl I >n. Iiiusmi;i. 
am-L- int i hr mimt purl they were defurtem m l.nHiraiory. 
dittiolaiid X-ray data in make th^T^rds ™; v 'm'»c- » 

Or? nl 'tT, 1922, Dr. H- K. Siewnrt. of the l I rihli*. Heidili 
Scrvi< l‘ reported a series of ten oF pneumonia oeturnnj' 
in The V. S, Marine H«sp. Nc. 21, New Vnrk, m winch 
diathermy wap employed. All the paikiLL- except one 
rccuvered l>y ly4*. The single ratably was a rase of bUiitem 
pneumonia* empyema and sireptocaccic septicemia. 

The writer does nni wish !fJ imply that in diathermy ilitre 

i, S KN-itK fur pneuniniua, the following r merely a re.. 

of hi- eypi-ii«mc^ with this iherapeiuic eigeni in fmirteen 
ll* ’ . - ..vr r-i- 1 ^ of pneumonia. These cases were taken I rom 
Sih consulting pniciice ns Roerngcrmlogi:-! ami ;hv"- 
tberapifit !»■ Mary's Hasp.. Hoboken, J-, St, Fran™ 

JerM‘V t ity, and NorilL IhiiUun Ho-p.,ai \\ r-ehuv. kvh . 

X | The piili v - 1 * "-ii findings and. diapnosib in nirlic^t '?•'* 
matlr l+v tin- pl.vdfiiiH ill rli.itgi* wlm pu-vubcd medical 
ifi- 4 iimeni in rnnjirrrtion with the diathermy whicli «a* 


l-“le\ihlf ekM.irudi^ r 4.\7 inehe-. cnin|w«d nf blncked lin 
■uyLiigL’ 21, are pl.ni-d one antenorly rigliL ihi- other pcj^UT- 
iurly left, over the [jart u i the idie-i fone^pofidlnts to iIl^ 
pnemririTiir bmg A hr.t shaving ^mp Imher i- ijijilii >| ?ci ihi: 
elertrrides Lind the nkiti. A 1 m.nI sheet folded our foot wide 

idared .Lmlillil the rlit -i liupjMiris the elrectfodo t.’lldlrr the- 
pnsierh.r ime a snijll ru^lijMii i‘ phiM“.hn. dhnt niMfe rnmforf 
iu tin- p;uU*nt . The muchitic u*eil the |^irsnl?h type 
> .Lpahle nf registering lAlfWI M-A of rijrreni. The carrenr 
luwly liiriicr] on uni Ll the maximum MA. i 1 ’ ivaclied, atlnw- 
iri^ .,Lbi>iiE four tci Five ininuteN fur this- procedure B> the 
maxiniLim is meant the ^ranges* current the patLcni will 
toierate, ii'LE.Llly between 1 P 5£TC! and 2,00(1 M,A- rbf Sj 
nini]tr> the current flow-, ibeii it ih gradually reduced to 
/trro, aUnwlnp thrfe minutes for ibis. prw:edl]rt? Bfll r^SUJfj 
a rr fo//oriT^ hr tlw rurty mw nfj?g IrwittmL 


tlniM! prtxenmcl^tL 


l. Caw «r Dr- FyU anti I)i Ktrdasha, Si. Fmnds Hwf* 
r lb, male, while. ,t9 years, blmrer. 


Fasi History: Pneumonk n the agt"? nf ^8 .md M. 
se<|uda-. 

PmetU Hlntss: On March 22, p.nk-n* wa- beitfwl with a 
pain .11 tin; M>: ^lu, chill, sweats hc^ladte mu^i -ml 
,4ii i rl ni-^b of hreaLli 


Phvsioil Exam.: Nutrition of very pticrfmarked 

i-vainw-isr lower left chest *fuwi dull nr ^ increaH’d 1 
viir.ll in’niii U’. MW .«.■! t.~yeh«l 

peciorilffliuy. Temp.. HU: |uil». Ml mp„ 4»; blood pn*- 

■hlirv. l.KvJd 
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Lab W H. t 14,ftOO Type pneumonia IV 

\ f .nyri- leM kdiL' fa ifaftf*e Sml rlnU(lv. < >11 11 If 

lnurtlidf-iy ■ '1 l liediulh-tmiy wa* parked ThfcpiUicm 
meivt'd four FT.Mimrnts HitirS made uu uneveniful mtomty 

by IjWr , ,, . . 

i r.i-r ni l)r Klein. Middlesex Gttmal ttwptlaL Sew 
Bmmick- I 1 K female, while, 20 y^rs hoLisewifc. 

fV«f Hfjftfry: MtM-dtv% Hi-iirlct fever and rl ipliS 1 1 r-ri.* a- a 
ihihL ihi ^utili, few lining iiUiick* "f tun nil Lira* ihiuk 

media. . . . . f i 

Pj W PIJ /iifjm: Un March 2* pal mm .miiiid.iirttd ..1 p.nn 

in L iu- dw*i, rnuisli and Kwiitarhv. Kmc red ihe Ih^jhluS 


Mip> 

/'fotttrfl/ Pi.iiif 111 fa delirious; there i- ryjiiuttis, 

marked ilv-pami, EflVolilMflrv pas*i’ifi;e of atn"h and urme, 
Twiip.. Hfti |niU% IJ»; rwji.. JS. »vvr iln- mint 

l.'fs lumi. rales, brtim.liini briNUbins 

I ah - W. I' C 23.500, R. B, C. 4.0MMHW 111. Tti f . !\ 
:t 1 ,. s. I.. is'.. i \l 2%, V r. E 2%, Type 2 nsahaw# 

by mtfU-c- imJCulaiitflL 

Y-J?£rv; Entire left lung dense, oblUmtlnn <d the left 
dial'll raj; ni and nislo-phrenic alljjle Dtil t lie r m j was ifcll- 
t u1 ct | Mrrh Temperattire *T arted dowi i 1 1 y 1 y*\* } m U 1 C 0 l ~ 

;,u-lv Recovery was unmierntpied- Sequela- uuih medja. 

i 1 >f S/^r. HMai. X J V.T,. male, v,Me.-. 

J5 years, hcuiKman 

AttJ /fufnry: Ummpnrtftflt. + . 

Py^Sfiil MfJi'SS I >E1 March 2$ till-re was chili, pan? m ■lie 


die*i and cough, 

Pkvsiml Exam.: I s aifani fa del i nous. Temp,, 1 04 : pulse. 
14 U; Vr-n , 40 Over l lie fighi lower Inhu there ** duUm—. 
iurrea-MMI fremitus rales. bronchial breadling and pcrtunlo- 


itib- IV. B. ' 2ft,400, R. II C. 4,24U p mm Mb S5 r :v . l 1 

MYi.S L. H J i.L ,M,2 r v,T.Fi , E, 1 %. Sputum ikcguuve 

frjf T- iv T>’irt' pHemilQmU IV 


I 



V A^y: 1 * - Wr r ff|ihl U Jbt* h M d I . i 11W i - .LIP , I;iU: ■- 1,11 u „L 

ol like iltaphragm ,!*ul the co*liiphfruic anftSe. 

I liathcmiy wn* -larird on kin- vxth day uf lI-il- 
Ihr palirnt H ic-itotl lui. ku.ilnu-ni |wr dftj h. r the next 
live liny- l i.Eli.winK the hr*1 sttMtikU-ikt ili«- n-juprr.nuir 
I'L'Kun oi iiii ilifeun hy lysis. -Sub-uqin rtlly i-mpyern.i ilc- 
vrlopwl. Ini which ft.it fan I w.ip. aprratcii Hf>»»uind retowftil 
L. t ,i-r nt I)i Ktifth Mutism Hmfiital, 

fitm'ki ti, W j \ Si.. ftTTinlt\ white. \t 1 year ■. imr-i’. 

Pail History: kKimjT-jrmnt, 

Present tliwtss: fhi March 14 piitfant i irmpfaiin-d of ■ lull. 

11 .hiLh in ilia cheat, t-tsu^li ap»d proifitttKin, 

/ 'hysiful Exitm ■: Pa I icil t, lh al u>e ;\ Fill . yanmu . V\\m i * 
markisl n!nUniHiud dlsEenJifPU- SV’injp., 104, ptil^- i- tim'T- 
kniitL-ut and tl2;rc»p., .42, 

Lab,: U. IL ( JJHMMMKj HI. . \\ B, C\ (i.0WJ. P. 'Jir ;. 

S l r w:t. 1 .. M- 4 ^ 

Theft 1 i- (lull mas, inrr-Eiwd Sremiin- riles and hrnpirhml 
hriMl ititiu ipver i la- upper and middle ri^lit chr»t lUktcnurly 
A - fifty: i jiuirlirii: ul khr upper .md mitldle right luboq 
llm March 20 . the HkNth dtiy <d the duwaj*, diathcrnij- 
ItcgHIlr Pat fan 1 made an mnevcntf ul rrt uxtry \ry [\m, 

5. (\im nf fh. Ofidykc, Jersey City. \ J P W . midr. 


white, Jo yeans auto ulcitmiUL 
Pmt Mihfary: Pneumonia,. PJJI 

Prr*repjJ‘ filtitSS: Pn till ni cpj mplained nf i h ill he j«I -i . he an. I 

cough, 

Physical E.uirti.: Piuient is dehnocs and cyanunr, 
alMtnmeJi in rlbii-ndLil wall La-. Ifiiip.. KH; pijlNf, 110, 
rL'^ii'.. 40, TEiltC is diillpie-s, Tide- and hrimrhi.il I'JrJimnfi 
pver ihu right lo^tir i 

X-Ray: RS^hi l-mr? luU- dnw. Obhtmidon a! ci^io* 

1 1 "via" VtH day of the di«»i-!He dial her my W» siartfd 

U„ m by - w 


while. \1 yearn, himw:wile. 
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Past fif&iory- Ncentiw. . 

rifsori ilium! r.iui in 1 be i liEflt ami hi bored fircmthmii 

on Mnrfrh 12- , , 

Phvtkttl Kxitm.r 1Viiip. a 103.fi; pulse, I lb; h-|i.. .12. 
There t* dullnc^, roles ami hrirndmil breathing ever upper 
Mii.l middle earl of the right cWt. 

X-Ray: Doiidaiig of rho upper and imdtih' part nf the 
r il In Inv-vr I'd -i- . . - 

nn the fourth dew of I he diwiM.- diathermy ivas iM-nniml 
l-^ifejeraturL- Immediately dropped by ly^is, 

; r-ise of ;>f S/NtfA, Hobvhn. A / A VV\. female, 
while. 24 vran, housewife. 

Fu*f Htslmfi I 1 .lEUimia, 1918. 

/Vcsrorf fj/rfrjf; On Mnrch S\ puigcue rpnipliimed n| chilly 
Iu-.l. I.i l In- ami difficulty in briMlhinjp 
Physical fcxatt! : Ternp., HP-l; pulst\ 1 Mi; . 44 
I 1 • iikiit St marked lv cyanotic aud result!!**!', Fhcre iw union. V’**. 
rail'-. I ninclliol Jwi.nliinR attd pectwikiW Mt irmvrflits I. 

Ult.r \V H r. 19.200, I*, 86%. 5. I- *%. I. M 1%. 

T. 5 f t PucuitintCKru^ Type 4. 

X-fiayi Clouding left. lender Mm. 

On ilif eI nrd day of the di&ea-v diathermy was si.irwd mid 
ttmiwTiii urt began i<r m ede'immudiaiely by lysis. ku/nvery 

iinevtnlfuL 


t 


Treating Pneumonia Right in the Home with the 

FISCHER 

Type fcy G Tf Portable Diathermy Apparatus 



i \\ v Will in aril V-HI iropyfin iht? rtmrunit^ ^‘Ven ranr rt|M.rls 
on roquest-1 -II G. Fincher & Co,. hir- 

Comment 

KollowSfig till- U^t of diathermy in thirty rjR-s. fourteen 
-4 Inbiif pneumoni.i urt 1 recorded, the tnnpu rut tiro 
i ru me L.i .s s H v i i ■ 11 I • v S i. h t y, uhi n u fvw jIsl y - T11i* ■ i *- r .»*> of i b» 
pal irri I - treated ranged Irom 2 1 j to tl ye nr* Mo>( of l hi' 
pt».r prognuHi* an ry;mnsi.% Jvmpruiin*. low 

I ill-*-'! pn j air' ..mi rumrr nf fcrL.s nntl urine, oberitv am i 

cnm|MEarively luw leukocytic reaction, til .ill the cases 

{f,WijrW ■■>* jr *^’r 



C«ut>4 tin 

S imple—C itnrai lent—Eg retd* 

li in truly ^ 1 KTA»L£-whkIh ^ 50 

EFl‘lClJ3NT—tOffl) tm»niptrr* available. % 

SAl■!■ I 1 , rfruilv iikiufinHl, nrtd furriiidwril fci>h ^ -- :i ,s< vl l,CT ‘ 

May lieiLTtnJ withlul!|cffiE3c«Ky«« any <!«*» »iftr*iof 1 

Price complete, lend? for UHC itt the oflice home. 

IVrUr mm hr ilriLT.^Jiv tw^rhwtr 

H. C. FlSCHEft & CO„ lnc..21M Watswwi* A«- CUi*^' 
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mimed burly following Hir . . . m ibi-re waii hmu-i! a 

Hu rice I relief in Mil QMifttfiff tfir?/ />#««'*/ fli^f totem/ hrmlhu., 
I'lu- |>;iIic-Jii - re tied well* I (ip lunjuriiy kepmg a few Imut ■ 
Thr evidence ai hand however h iu^uftirieni n« dmw any 
ju*Mlialde ivnirltedott*, a* m tliu i Mil Lunar of dinMiertm i*i 
pEtcti mania- The ilHi l^ir licifiCh 1 hai Mia - i Iii-im j .rUEii- ngi-nl 
will uvejvr ,i more Ihunui^ii jawlllllk iF»vi-Mi kliC ioli ar lu it- 
nii ikt- and i more ifWirreFsil/ and ruiiy iih 1 whli ,i vitnv "1 
rCi*ii r rin i iii ii !_; whether \i hns a place in the trewimcm "I 
pneumonia. . 

i'uiiln^viprav . i -- lu prHiriiy of i I,nm .mil uw nl inarnmi'- 1 ’ 
ran hr regarded us mton*cqiiciHL&3 t Ms answer is. that the 
phy-ddaii eiI'. uiiic i he UN-41 number nf ■ .irtv wiih Mu- k^r 
results following jw ierttifh step* as l-- history, blood pressure, 
b|. n id couns and i .M1 1 ■ ■ l. r.=, | ili ii i^.uiiiiiniinn 'without undue 
hnudlmi; <rf the paMem while taking the radiograph a* .1 rule 
Ihe anterior posterior position is the only one iliui van In- 
iiifccn followed l*v diathermy every one.. * wu ur Mm. i- i util- 
daily aci fi.rr|ir ^ tn -h; verily Hff 4 tfWFiiVr the fffft' is started *m 
the diathermy the hrlte r the n- sjiWs. I f uni m id ex peri me ii tat if in 

can be carried . so miidi the belief Trim- .mil ‘'I-'' Mm 

Jipllln should k; obtained asstMin as possible to ascertain ihe 
type of tlife pneumonia. 

A* tn the high frequency machine it should be one Lap,tide 
iif producing 2,nu'i M,A- ill a sluin damp *park gap regard- 

le^ ., f the manufacturer, .lit] there an* many machine- on 
Mil- market no* capable fit di-iing Mm, lb Us i3soh>s tn thih 
[jarucM'lar line 'd work 1 1 t- known that the larger Mil- spark 
gap the jiihffj il[t'rnipii"M-. thus uinre farriilbtli arid voltage 
with an noyau i e to the patient. What we want tn ihe treat- 
uwni r?l i In- e|i-w;t-v is heat sent into Mil- Sung substance, u 
painless prone**. 

I if.. ni«i brllevc thiii diiUhvrmiii h a P|K'ejfic in tlw triMt- 
mtrti iif pneumonia. Inn do believe and kmiw That it b 
Mjpjjrjruve ill < baracLer, il dws mil interfere w ith any line uf 
treatmersr All 1 i*-k thal the profeH^ipn pmve il - useful- 
The results hi these CLL^es were all guud. le 1 '" ranking 
bom i wn and u half years tn -icveniy-iwo years nl age. 


Electrotherapeutics in Urology 

Virtwr Fcdcnoikt A. hU M. D, t F, A.C, §. r New York 
lAfolructnl jwm ihe Setu York Mtdieai y«fjtpwh 

* # * 1 .iiictjin raid that the only people he did not flkr 

ih r im. 1 he did HOI know. M«H phyfliei;uu •win guilty 
of in #1 likiriK any new method of treatimm which they 
do not knuw- t on«]rvatism p nrserve and raiidtin are -■■unil 
when biihed oil a willingEies* tn -Etidv, try and 1 hen judge. 
But blind prejudice, radical denial and arrogant compkeency 
with mnihnck already m vori.il’ are unhand, because they 
have again and again been the basts of cults which have 
m Mi• ■ end crimjnrpniifieri the medical profession. ■ * * 


lake [.ineoln's siew frieiid-f-. must of us like new mclkwU 
after we Uav: learned them. A binilliar example i* ihat the 
medical dcpiiriment* af rlie Ibliled State? actually ignirred 
and refn-itrl to adopt pliyMval melluHfh nff all kind * until 
they knew them through the result among ihe Kurupean 
I'urceatr The r.ovL-rnmem ha.* learned the worth of a new 
friend Physiotherapy * # V 

[■'.IcctroshuTiiipy, which b only one department ,-f Phy?m- 
iberiipy, can no longer hu repudiated. Iho.-e who deny iL* 
value will *atin lie like the professor of l$30 in hiJ dlMfild 
of the a I moii.' Mil-OIV. Thw who regard it a- a quark cure-all 
will In; like the dupes nf the promoter whose hnaiicnil bubble 
bankrupt* Them. 

l>iseasC> are proCfci*es, he nee there can lie no sudden and 
ab^dttte reversal of the proccstta by any mnm tn«c«r 

* f ■ 


lliijh l-rcdwiicv iifld Ahcritaiiiig Current a« »jiKmymw» 
terms, iipjilietl i«> rapidly osctU»Snfl mirrent t-i.nv«ird m«*> 

In'.,! t.\ rtfi-i-i n< i' p"-.-:, I.I1H'. .Hill! tiy mt.lev«!,ir «tnity h 
livinn I ...Ml ..ml scnfr.,1 Ih.nhn.m ..»• 

festaiion*. hence a definite q«"»trty «l tv* m«y « Jcveluiwn 
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in .-i |>4ir b such us tin? pros-fau?. The heating is vascular, 
iaulrhimi.il arid relating. 

Tlie MUirce h .1 standard 1 rancor in cr ildi wring high 
potent ud currem # * ”, the- rheostat, ihe Multiple 

Spark Gap. * * * Tiie electrodes me of the high 
vacuum glvuv- type for the On din iiTiunfj-pnliirj current, 
in rectal or met lint) prostatii work; or the insulated tip 
reetnl rteclrnile with I he large mural pad mi ill! min-- if 
Diathermy current \k employed 

The current should product only a mild warmth fhe 
millintnpere meter register-! from JUti 10 Irlfli), within 
tolerntifj. Treatment* persist from tirrt in twenty mmuus 
oil alternate days* and dccuflgfeil the gland renutrk.ilily 

In modem urology Diathermy is used hi increase healthful 
hyperemia and mi trill on whenever am oilier modality 
mi fill 1 1 k? used . 1 1 the n'tore a 0 gmem- the antion r ij auy <nIn■ r 
modality if used fir^i. General Diathermy or \ubh-uou- 
densation in pmstatic lesions promoter absorption a nil 
cl i min.it ion. * * * 

Electrotherapy is by nu means a cure-all in urology, Im¬ 
proved appliances', be iter diagnosis finer selection <i nl cases, 
lead 10 tie tier recognition uf its value. * * Atir.u about 

eight years of careful study 1 am of the opinion that Eter.Tro- 
therapy has a definite application in urology. * 1 " ll 

possesses one unquestionable advantage, which b that ii 
tbit- not add in the destructive process of the disease u 11 hiss 
inexcusable blunders are made. 

Further, without don hi* it creates a healthy circulatory 
< -on dii inn deep in l he affected pan. probably both through a 
local tissue and peripheral nervous influence. Tuh-.ns ihe 
average I 0 r. 1 l uppl teat lull tL does noi cause CNfobatinn of 
ifiii hrlium and tliu* add to a jsmeess already existing, as in 
KOiifriacral Inaction, lit acute infections where the muromi 
i* ±u irritable that no inslmniuni may be i user ted only 
external form- .1- in X-ray. radian! light and I Hatliemiy 
tire possible 






ftbl fJufif'K' fQ ? j 


ij 


H- -r Ihe su«ichStt U 

I'UrremrombmiiiK bradim ami ea | van i. VVkL^dSfflS 

Houired as m Men unit raf the uterine rut u r in Urethral 
si ru iure, tin- negative galvarm pule b very valuable. When 
1 inula I inn and mild action are Bought fur. then the 

gal vanic pole 15 used cautiously. 


I "' ji'i ■' ■■11 n\ v.iiimiv 11 li-H i 1 Lim-sUi ndHUv apw 
Jinr and inline inn Elation h the method. The rapptr and 
* im ' 111 i.i si lie attached 0 . i he paiLtivr lH ik ami iodine to the 
negative pole. Too much ciUltbm cun rim be usH with 
ionisation until real skit! U estuhli sherl, 


Rkctrothenipycannot Tu learned in a short time but it will 
reward all the time and energy employed both in learning ami 
iii applying it. With the caution mid limitations indicated 
herein E recommend it highly- 


D C Cl 


ri —find ffOlTie of the so-called 'Utile’ things arc extremely far 

reaching in effect* 1 * 

Mere is an excerpt IV*mi one of ihe Chicago paper* of recent 
date: 


lick of Bishop’s Watch Spent* Radio Lecture 


A radio audience of 1000,00(1 persons in Milwaukee, 
Mimnhipolis, Detroit, Cleveland. lAdiuiupoltF amt oiher 
points in a radiu? of a00 miles r| f f hirager vlnitL tuned 
Ml Sunday night tn listen to u lecture by Rishup_ l-r.wer 
W. I i.-v-. I ■' 1 '■ -■ ,- ira Mul!, v ■ rd.n [-^n mImOTT™ 

Sunday Evening Club witii compUint# th*t itCOUWa I "far 
ihv lecture liecausw"of ihe ticking of hi* watch. 


developed that die Wishoti had placedI hi* • a ^ 

1 ih.- iJiismiUPF while how «nail ihe 



(C) Jeff Behary 2019 


72 
















MSCtttEti'3 MAGAZINE 


mt 


II 



IS 


Treatment of Meitorrhugiu by Kudlum 

IS I j Packer (I aHrer. Mtindl S t V*2A ) -ay- tin 1 iv-adi- 
obtained by thiMT who have employed radium lit ihv I 

.in m! tliti'piii l|i^iiii»rr1 1 iii^i 1 (dluw i hat it i -ft v. ■ 1 Lia I de and 

elfieieni met hud in controlling exce^ive liemui-rli.iKe m tin’ 
EnrruupaiiM. and thnt ir \ a\\ be employed -nFely i r.r I lip -nine 
purpnni in Miiall unt'Oifipl [filled Iibinid lurtmrjs "I ihi* uterus, 
ii'Ut a el excessive meriurrhngm in. young women, which red hi 
ordinary methods ur i real men!,, can W brought under nim rob 

Quartz Light Treatment of Leukoderma 

TiKjmcy has scented improvements in twu un*e* ol k-uko- 
dernii) b> means uf ultra-violet rjidiutfon. Complete pig- 
frtelitstion uf some of the areas was obtained. More or lees 
pig men ta tinn wu* developed hi Ltd uf lliv unMf*. Lin- degree 
■ me ,irt'.h c flee ting a very adaptable 
cosmetfr improvement Thtt ^Jnariz ligln pigmental ion of 
tin- .u’hfnmtL- areas has persisted for more than ds months 
with no apparent loss of ibv acquired pigment. 3'In.- Icukco 
derm if a roan that Fespnaided with complete or nearly tom* 
pkle pi k meniatioti as a result ol die use of the qua* u light 
were the Itones situated on the fare. Achmrok- areas on 
• i ■ v j M-ij Hurliirc-S of ihf body respondixl In the liglil with uidy 
a partial degree of pigmentation* i lie degree uf pigmentation 
in m area living approx match 1 in inverse ruliu xvit'll ilie 
dfc'grci- ie which ir had been hnbilnally kept [inmvir.l from 
the sun’p ray*. 

When You Arc Discouraged Rond This 

When a very voting man. Abraham Lincoln ran for Legislator 
in Illinois Mr w.L- b;iilly beaten. 

\l.i- then turned his steps toward the business field, bailed. 
Sjju nt ■■ l >1111 17 yearn of his lift 8 paying up ilu- debt'of a um- 

giMKl parlour. 


■ 


I M M , !l II 


'^'V n II l 




- ■ I l * til --Ml l.lll , 


i n. i i. i 


- ■'iv 1 -*.'m 


rind die died. 

Ill- mu-red nnKiiri n^'iin, ran tot Coogres. Jt nd rmie mm 
wan suamjK’il 

Ml- I hen tried to gel an ap(Knnimvnt with die L'niwd Slam* 
E iinI Oihrt- Here again he fell down. 

1 k kv.imr <.! nil id ale fur the United Slate* SettitUL anti fttltt 
aunt her l < me he vv .0* 1 * s p e» 

1 11 1^5fi lie wan red to br Vh:e-] J renidem of the Unit i.-> L Slate* 
Onr«- more In- -m i iinil iud iu defeai. 


Jn-t une failure after another, had failures -n • knk- -if the 
m^r trying hi ml. Hut in -pice of all thh, in fphe of every 
iKMiini: lie ever hail, nnd all the little rIlkiria that hovered 
^ver ham* hr eventually been me i hv most beknred .mil 
gieuie-i man 11ns n mu try ever knew am! Iii> name -a ill 
dow n ihmugh hi^ory — Era time immemorial* 


GOSH! 

XX’tic to can n man buy a aji h>r M* kneti 
i h j ki:\ I'rjr .1 kr.-lt Ilf hfa httlr? 
a h can Iwt cyei t»e m luridemy 

tlLuio die pu|Hh i tirre? 

3 11 life l" i;mwri cl ]d* 3 ir,id what ifcin* .ir« f*«ul? 

Whfl lIiat IpfilJge III Ua 

I Slh -1 ihr L'ajf of Hb Irs IscCOBW? InmgTT, dl Timer 
And iJeCfiui 1 [hr com on hi« toei? 

E^m 1 hr rritokon hii rlhcm I* wfl » jjjI* 
Where** I hr ^lui^lr frufii Ihp imIetl of Jih 
| Inn r|i>®~* hi -Jurpm Idi rhtatlldrE btaiie*? 
fill handl'd lI 1 undrntAniU 
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So CiWfc k teschtaji you Ihiw t1ie> \An\ li.uM-h.ilJ'f 

AtarjoH*—V«^. and when I iskmi him Mtut-ivr iita* w-i* I iJiEnL 

hi* |iut emu: os'lt on nn\ 


D 

A tittle i;irl, vj«|inu furr ihr rir>| 

thitc ill the fflUiUl-y, lotdictl llv 

Wftmrt wife plucfctaii a Urn, After 

a careful ■cfiiithN ni tit. IctfbuA 

jicncTM-,. ;iakrd I Jh* yoitni; -viililor: 
K l>« hjs* ehi iimlri-** rr rtefv 
«Whi f 

P □ □ 

"Vem look M up, olil umi.” 

fi^'t a lirmp rt,iy. Thui 

ItttHC Ik-isI of jib Qffirc.lioy of merle’ 
^inr irt put- Mill) I he old tflijj .1 1 h i^i i 
fietEijs^- oil I™* hk eninilmra Iilt'* 
jtifteml, mjntt in triwh ipirn kssrai 
] mid l nrrwM amiinjtany Itini, 1 " - 
“All I tint mfj La |J ; m-,1* il .1 I 

"Nm, ii »im hk ifandmrahrF * 
LUfirrat! 

‘I JI U threw^h in 4 rataixEc/’ util 

""■ ii r * ii| Erl' ji« he Rfejiped onitithr 

l liiii irr. 


a □ 

A Liwyrr eantin:,’ about j 

year w.i* taniin'it fur SMI.MJC, II,- 

■ftMy rain* n’lmfii'il iliMtl, 1 itn il 

,1 talw illikl311 Ur e.iliM i» In* 

I ki rt hit • "I suevivi-.r, Try md 

bmk. ft sently to my wife," 

o □ u 

"No r I ahrilj rndTr- ujily ,i hruvii 

iniin," Mill iIk* niairten ilrmly, 

"jiit you must admit eIi.u ii Like* 

hi.jkri V fr « ,Tj |HHir I Hill I I i ki nil- In- 
|ifripn«e n> hm li ii h'autiful and 
r.llrlilr || i-irl. " loilnlrn il flic Pimm 
So they lived! happily, etc* 

□ □ D 

H U T hrn rto. you KtihiK to forlhul 

X-ray iiiiii’jitni 1 | Hold yoti;"' 

JliHrtor "Piiy fm- it? AVh y , 

\nii vi nl ih.ii in ,i chori time il 
woulil pity for ii self!" 




OME MEN ARE CONTENT 
TO ENVY SUCCESS IN OTHERS; 
OTHERS ACHIEVE IT FOR THEMSELVES, 
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UOCESS IS ONE PART 
inspiration 
AM) NINE PARTS 
PERSPIRATION 


Fischer’s Magazine 

j-JrVAfcf « tfo ntJ'lYixrtmftii ■/ tJft Siiftffj *) 

'/ tfThJjiy NHi/ jfj j/-# jflf/zw/Y g/ J’jtasf iii n./ utlsghifHij 

mrJkui msm /fWrfiV/frf /[, 

■>prri|hw I bVa I 

H G. Kfuttm h Cu.,, Inr r| 233.1-44 Wahjmii A^r. p Chica^a, 111. 

Vr,3, H H.EiR^AK Y. 1924 UTl 


Physiotherapy 

T ill. degree of auccce# met with in the practice of phyilo- 

l lu r. k |iy i|f |j!‘riels LI pi HI I Ilf knowledge IpI tllL-lllM !I.lIi tV 

IHc-rl .irid 1 lie method tif ilN appSimibm. Only Mudy nidi 
cx|K'rk fc Piru cun make tin? successful practitioner. 

Neurol if pa t inn. are Ervimmdously akltd by |diysi ti- 
i In'i .spy In nmirop*yditutry i he mere Fa* i i i i "■ nnn;-ni nr is 
i- a tunic and give* the patient courage tie ln.ir up mini 
X Lilts re gi-ts :l t: Illlii re- to do her work. 


Fra*; lures a ml dtdw'atJons are aided by the ahvirprion nf 
irtFlEiititniStnry products and the prevent ion o| fttfojjlif, 

lla-UTiin^ -i I i Mi inn .md jjri nn-i-r iein of metabolic pmo 

i&sv 5 t? brought about by physiotherapy and thcw iij ... 

speedy rp?tnrnlif.Ml of function. HHifithcrapy. diathermy, 
iodides* r-*i and proper food axe ndufeed, Many rail* of 
adhesion* yield readily to treatment, 

Ell some Hitt* of :<isktMmvlxtf«t cop-perI*uition md ultra¬ 
violet myj with massage accomplish wonders. I uUremloais 
,.l the hones? will respond to iillrnvwkl trealiwnt juacn ; ■ 
fjtEirr mean* have failed, Ultraviolet its ncket* HC*d only I* 
iiiunuum’il- 


The diffcroui ivp<> of paralysis arc more or loss mded by 

physanhorupy. Only lh«J mpal *kdteduperalm ■'o' *y 

':oiiiisliHli faults tsere, Cerebral pur-Hyyis i- itw tmyt ififliemi 

"I _ : l.i. _jb -i ■ ■khi%L fe h^lrihTlI iML iFEKkal 
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and ductricnl «imiiljitmii In spinal |kinily,fa 
" v - ih>. ralb-1 ... pIlVMnl lnT«i|*y im* . 1 . an „hL 

uf I lit? coni mil* f« the miw trtntnie.it. 

I'l'iiiiln'ral’ nvr«* psiratysis ir;ra 1* aided U> nvr degree 

t]l .„ 9 m fuller form. In mfiumlc pcmih sis Hu- f-'iiiditinn 
for recencraflon is more favorabtp 1 Inin 111 trauma uc ptd- 

n1,M-jip.ir.ih~!' -Sr 1 fh lif I miin lrS lh.il liuvc Rut full.. 

fur many wan I i«|l nfc tin! parlilyiwd mny he res hirer I by 
ejtc t rival >1! rii £1!. it ion 

Ulcers are much benefited by phytotherapy. _ In neuritis 
the raii-L 1 nm>i Ihj renum-tl In whatever means is nmxssiirv 
and physiotherapy then u^.l Semite*, lijml i.i^ri- ami aft 
Wnh iir myalgia yield readily r«n diathermy. Torticollis 
respond* Ics* readily. The progress nf arihriri* ■ .m some- 
rimes. In flxrcsietl though k camtnl be cured. 3 jl nouro- 
cardio asthenia at least 60 per cent of patients arc cured. 

Dementia praecox is- incurable lull menial tremble of the 
pni«ox type clears up. Epilepsy jjftriiuf Mw/eannot be cured 
hu t /?r/i7 mat can lie. 

[/, Indiana M. A, 33S-S3H, Or.-flftr, JS3JJ 

□ no 

Dr. Homer Dupuy 

In tls* Orkitt* Mvdlr-tl Journal 

£k // IU E. WaUhfT demon*! rated ih<- new Fischer 
hospital diathermy unit and lauded ii* value in she (reutrmmr 
of ceriain urotoxic .1 renditions- Diathermy, i\w. latest and 

inml ik i !n- itio- i useful of i he lii^h frotpiriify moduli- 
rirv k no ployed in two forms -medical and surgical -both 

\ iein \i ge!ir t;i11 <1 in tlie same wny, h li i apptied differun My* Irt 
nnMhr,il diathermy we raise the ic in peril t u r e r A lishues only 
Wiihm piiy-mln.ji ,il m hurgicnl diathermy we Fares- 

Srtjh? J^Mmi dt ao.ynir ii -nm d\Ansonvnl current i ■ li-uI. 
Dr wait her slated riiat.mudj liendii to his pul inn had been 
. . M1 'M j l | iy j nw TNi iIM ,il dtu |1 1 it my to cages uf arthritiSi 


projiiiuiiirt, semi ind vcsicuHiis and cpididyinkU. The pain 
li ally d kip pc if- after (he tir-a treat men, t and the swelling 
and pcrioil uf i inilinement to bed are most favorably in* 
Ihnmued. Application* require twenty minutes. 

In surgical dial her my tulectro-cougLilritiaiik where hi ah 
frequerii'y nirrenl is applied for tin- rk-siruction iif tissue by 
heal. without sparking,, we have a niudalky for ilumruyirij- 
IH'W growth* ill Li I b blond Iv>>v desill, prorlurillv; littk shiK'k, 
anti which scab all lymph chon nek in iis wake. S-'nr neating 
ItmiQrsof die bladder, ecrvix i urethra and external ^euiials^ 
si sLirpasseB sralpd-suryery. 

Dr Walt her stated that he first became interested in 
surgical dial tsermy after a visit to Dr. Gustav Kiilisclier ai 
Michael kcu^e Hfuspit-sb i diicayo, where Kdlisdiiit has done 
■ online]id ible work with diatlierrny mid -nidium in r.nicer - J 
tlit Id adder and of the prostate. It h today conreded bv 
,11 that ihe uiily scientific way ul handling malignant 
i ]li iplasms of the bladder or prostaie k through the open 
Madder. Some lew selected ves-kn! papilloma, of filiall vve 
i mu Ihj- Riictessftilly treated by diathermy nnd radsuni ihmu^ls 
the cystoft'opL- But lln L inajutiiy of bladder ^rowtli^, 

Lund Eng from trigone into the iilteinal vesiral spine ter, are 
Ihl^i treated t bn mail the cysiusumy wound, Koli$d\et lays 
stress upon the point lhat, in treating tumors of the towel 
urinary tract by means of diathermy, cuic Fetiuires an app^i- 
mt us that will deliver up to 40013 M. A- current. This can 
- .illy be obtained in i he newer type of machines. 

Fhe results: olnaimjd with diathermy in tins Urological 
Service of the Hotel Dicu will be reported- in detail later in a 
special article on ihv object- Dr, Waltliei acknowledged 
imlcburdness to his aasodnie. Dr. L, l^.icock, for his 
valuable u*sift!anct' in ibis work, 

l)i. Dimitry: Dr, Wahhcrk <kfmou>u i niii>H c.imes a mc>- 
sige of ns^islame to lImw wlui handle lualignaEil for 

|" | L j- iPiathi-rmy ilciminMiaiioH lie enlightens us on a 
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i, r ■ u i‘iPiiM- that m«n prove valtialik in proven i mg meUsstashi 
l Cl , jj mrlllgminch i- accepted turn I .m>l imt n ^coenil 

cqndititMb Smxn>■ cures foi\ the offending ..lition, Imr 

U removal ii mid* the pnwibV d.imgei- ni dis*tminatioii L 
Ihi 1 1 « .p X-ray i* Bin led to he hnn :c ini ti administered n 
-.>.ii wlith before openui&n for \i is wild to cmndriet sur- 

i m inidi civ lymphatics, mil l vessel*. 

I hnve often iWmL in my ^end line, loadd -till further 
ill .in [ion 1 1 y the u-v "f t In' In it i r * • i i. and I bad In i jun I to 
a vi- 11 fHL r iI lIns diathermy procedure, Inn lai-kvd .. workirig 
kefepiwledge uniil this night, when the 'loreor has m- well 
explained its* mhc. 

I would further enlightmcni of ii« n*c when i lie rye 
I.. In! removed tor .1 malignancy, After the ii-l- nf [Uu'ds;o 
thermv needle, should we wait For n slough before proceeding 
with tit knife nncl gefegora io remove the eye? 

I)t. IVailktr; ti is liest to wait several days r week for 
earh slough to come away before ■vmqvnl of 

tumor mass, 

OOP 

Enlarged Gland 

From ■ California OontribEitiir 

Ca.se L\ \\ in mu to my office with an enlaigcd gland, 
idwist sly- sixe of a hen's egg, wish history of over exercised 
shankroid of about two weeks 1 dura Lion, which had pre¬ 
viously healed. 

Treat men i consisted of exposure io she rays of a Deep 
Therapy Lamp M\ mimilr* nr a dr-lance of Ml inches eight 
times. The gland was. reduced tq she si/e of a ht-au, and 
ssibfiequendy reduced In nor ana I sire with ilq fun her treat- 
mtm> No recurrence of dninkroSd after two weeks, and 
then i In | i fetiL-ni was discharged 

I|IJ 1 ■wiuil} hve eases treated by Mm- method, only <wo 

went on io be I u ration. 


I IIns herniy for Malignant Disgaiic of the Month, 
Pharynx, und Nose 

tui she hnsfo of she faults observed m txvmum i i i■■ 
Norman J'aiserMm fifiltsh f \frdical Jidy I I 

.'^n i - Mur hi eaiieermiH growth, m, ih* l.u vir-. and mraulli 
Llie till I male it- ml I*, are likely in teinfiniuly belter when the 
primary jj row ill i- dtall with 1 iv diathermy rat heir ihan by 
1 1 1 Elt ^ n |M i i'rition, Complete block dbWtion of the gUitid^ 

m r In- a ii n-rior iiml jmsieihn triangles ... | rt - rdrr [ e( j tJll| 

even when these febliulu an- hoe paEpahlu h is gcm-nlk 
n.dvisible to destroy the growth in i he first insunec and to 
reimn-e the glands subsequently. * >. i ashrmlly the two np?^ 
‘I I sons rail III- carrier] mil ;n i\ w - , im - hitlimg. If there i- ,my 
1 1 'Jtlln a- hi tin- ability of .l thorough rlearami- .if ihe rtuck. 
ilnai i he gland niseraiion should precede linn nn thi j primary 
growLli. 

if the glund« cannot be denil wiih ii is Sitile u#e applying 
dialhmi>y to the primary tumor, except a- a pnllhicU-e 
measure. It is someiimo advisable u* operate on ihr 
glands in the hrst in si a tire, and t" deal sidn^sucmly with 
she 11 rimary ititnor^ iiii fwlWtll for the ui-uk operaiwMi may l>r 
diftmib in obtain after thegrowili itseiriias, been destroyed 
Ik'fiarc commend ug treatnient. it h well to irv ami obtain 

consent for two or three opera! . a, and to impress upon the 

patient the iuipoi lance of the removal of the glamN I ■ the 
din i her mixed area approaches nr mv,idu- tin- facial plane-- 
of the neck, a i tear interval of a futtnighl or three wn k- 
-hoii i Id be allowed between the destruction -«i the primary 
growth and the neck ojicration, 

P P Q 

Cataract 

By win "f res|XPH!H J to an sil«|im v fnmi one ol our icader>. 
Dr. IJ. jl (1 rover offen* the fuiluwmg npittion regarding 
iKjssil ilc results obtainable by Phy^iorhempcuiitr tntapi is^ 
i he i real men 1 ol cataract: 
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■ \n I,ii jis. my expeneiief- and the knnwt^dyr rd iU c 

■rit-IH-t’i.her* K u - MiltllMn R -nilI lllJil in neb in 

? lii- mMEiucnt of i ntniiU'l- Ilnwi'VLT, hrii■ .mtl ihm- iiuah 

,hi|| h,i- het-li -KYuinidijihrtl in riven! ■ -i-es by I'i.illiiTiny. 
l> t by iIn- appUrniirm M 1 hi■ ... nincnl . 

"It well known tli.it bnm- h tin- l.i-l ti--m lu bmipne 
| H . L |,..i bv DUitheriuv, -inti when IiujiiclL will Mil lln- In m 
h ir in ..ie -: i herefore it i- li^ival m lien I ihe mifkiuihIuu: wall 
of bime, which will slowly pvt up il* heat to ihe ndjiieeni ] 

ii-nu t> -i 11 ■ I iii.iini.iin liylH’rtrmla fur ..iniilefullie |ht1mi[ of 

Mini- This I1U1V Ih; accomplished by Dse turret 

iTi-.ru temple in turn pie sis well n* Us applu siiLmi by mean* uf 
,i non-vacuum lii^h frequfctiey electrode over iliu i I used lids. 

“This; method should be ahemmed with l to 5 cmlliam- 
m-res nf the constant current r The lrent mem -Mikl Ik* 
ruiiiimwd for many week*. These cases ate ia-n dl > -iccom- 
pjnied with hypertension which slnmld l.n. -m u.. ■: d in order 
tli.ii the Ust ■ •! tl— nils may be ul.t.iitied, 

Smtcrt Brtktr r,V r, \f. 

p □ a 


Endothermy 

.V tin m? Ki-pujrt r»l (ivurftv A, Wynh. M. |* lh of Maw York 

v fi 'n‘ 1 4 . 1 ^ r,r,! *- J i ,UP ' rrlrT^cl bv Df. W |S, Moodlrof 

.. V-u ^ ark, m-irrm-.L eIe.H il-i-nt 2 iklOnllii pr.-. irnutv 4 
Iiiin|.Li- hiMI u|t|’H'tkrri| iuidre hi. lunnwr. tie El.rju^hc eIj.il |Jh* 

I h-llijS . V.-H irritating hi ^ mum It, Inal tvlli iwurikl l.v In . 

■b III I «■ Hu I I li i - V...IS run Oir. I-Jsur. I Lr |i.ii-l hi ,lei 1 Eittcnlkui lu ght- 
ma| 1 rr Mim.ilufj Lhei iaIi ill.- h.* was ai m.j tin- fitrujil*< 1 -,-^jh r ,, 
^inu. Oh n-lmjiii^ 1 e> Nuw Vsfflt hi- wrul go j pilal ulicn. 
ihf .I.H iiir <i|iiui!-• | ie jin] tine* thru 3| Hnc had fi Iwilu in U." 




Diathermy lit Gonorrhea In rhe Male 

Si ri- j Lf i Iull nothing i* ■*« effectual n* ih.ithi:i:iLy in 

dWwkmft Rrtnooocci lurk'mK in ilte= tis*un amuinl ihc urethra^ 
arlticli nuiy inamtain I he Liifn-tlon (c»r wars. Hia rccOil elg^tTuflc 
i^^ 4 i k fi bin Lu tbe raeHini, hituL thu* Acts on ^ l-i^t ijrcfo 
Lnduitms ihf priK-tati' (iniJ *nihhi.k! ■verdde*, Rvcii ai Llic t*;*U 
tkk LrcdJtment h turt always successful, a* Naiuc ftunoiwci 
in iSii ii^Kt ri-^ui- I tut ^onEK-Ejceal GjiirfcnJymil ■* jiseI lioiio- 
■ i.r.,,1 urcthntii in wmen ivin .lLumv^ Ik; mrvd uiili ili.niwrmy 
.it tlw Anatruii cuEuialiL'Ei.*. iillkiH' J ciutme l.i.lV' 1 - VV Iren 

lETlimr ii perfectciJ lo allow Shi* dirau^hagJt K gnn^rrlie.'.L will b- 
conqiintik it h mprely a qm-iirm i >1 rnnu^i i , Uvmi"Ii- v'di 
Ti-crnl inbiliiin, I hr aunrliffllC-d. ih Hlf^l in EWU m shn'c -illin^. 

Imt ^u.iiec urethritis in rli»■ niiilr lisublisheS M* jiciieraliv 
r^i......L fieltpirEory. Duly wHetii 1l Igj* ■iiiUi^lril umltT llu- 

bcal tTHauinTHL doc# dknJtatny kelp to isradfeitc the Infccrkigi 
'iSiih i i. -r« i ei' 11.LF^rr i bi rr^iil- •• lire i- I'onfidcni that ceiTy -i«it> 
nrrghtiii. can Ijt cuiuiucTCtl. 

(mb. J A.M A.) 


fsTiHr..- TrvnMiMII 


ATrnf Ti r j I nifli! 


K.5t.-LHilauiiou ^liDwcd iin iinSiiTaO’d pia«, ainutii j ccniimrin* 
l.v * centimvEvn ir >\rx, im • ■! vinit ihf ri^lu t \dr uf |hf !'■ »■ r ul l!s 
iim.iuiIi. tl gi-.ia foul iimS Imui a irCmlrf-liltE; lilcwnti&H i| ri^lit o\ 
Hip frenii-pi. It [Kdipful nnd binM, hu! ms rul|uy^ ccrviral 
vIan 1 1ul.ii cnlartficmral ciiuIlT Iw uu<le out. On Pm.T 2 a |«l. 

IIFldlT H'lhlT Il.ltr. 0 bi 9 tlwenbTT PIiIn.^ k.lli Miutilrcrh ‘IJrTCKIIHinl 

.,h i-ui| .iii'i.l by bipnluf cmlothcrniy. T* mubM Ihl* diRMt 
v. -all Elf Tru^uLiliiiPI Ri-ermiB atOUPEt the maSisiMJEt JirJu il WJi 
EW'EihsLni ill thin, i .i-rt-1(> CDJ-I^uIaIc lliruiifjlL lb; artuijini. I he uny^l 
ir 11.■.■ Lif turtgiic, nnd the iritier surfjiinf i of EisliL MW. 

beh iIie' nkirriifctupe w.ia ihca reniuiril with smpmnLiy ai t< r wh-. h 
thr 1 v. litdL hi. i—; w;i* eiu^Ell.illsI iK IBfU. The <lr.ul timae a.i' ' 1 ’* ' 
removed bv Miiuora anil tHe itncire envit? with e|et 

curcvitE Bn jirmhicc 4 further ptweinttafta! the hraj. Ok linfuai 
.krtH-rj- wai ikut liptrd, 

pAtipni relurvwd (o ponm in je«wi copdiiiom Nc%t <lxy tW 
u - J3 cocuidcraMt avdlisk of artd -i 

| JNl hr *U*. free from porn and wai able to lake WW 
< cwca •• N' A* 1 
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FlSCttrK'S MAGAZINE 


"Lobar Pneumonia is One of the Scourges 
of the Human Race 

“T IK I- Typhoid IV vu i i I aiMrk- i Iir NieRcd as well :m the 
I weak Unlike many diseases in whirls acquired mi- 
munity isddjiMupeth one an ark is apt m inn ease ihe 
lability to subsequent <jdaures/ 1 

" fc . , Through peirni&tkui received from Senior Sure-con 
ULvr^ R. Viiunc, then Medical Officer in Charge nf L\ S, 
Marine 1 f ■ ispti .il Xo. il N V., ion I with tin* eo-upei\nron V 
hr. Bryan who wjis chief nf the Medical Service. Mii?. wurk 
w isanaeruikeii by the itulhor^derimerl ,it lh ’ Hookah 
1 1 was agreed tluM when accept umI means nf uv 'u- nr h;uI 
proven unavailing, Dialiiermy should ktc irk'd 1 h+ fir*i 
case in w liirh there wms otherwise upparciulv is- Impt nf 
rets nery- 

"In January. 1922. such a rnse occurred and the i isu mum 
bv direct Diathermy was started- The result in r h j ; - ii r-a rase 
ime nf the most dramatic in the author 1 .* imdieM ex* 
perwflre The relief the pniienl remVcd frnni severe pie li- 
rflir pain .iih| dyspnea sun*. i in mediate, His ryannsU di^ip- 
|H.%Lrrd in a hr mi seven minute* after the treatment wa- lae^Ull. 
The temperature began to fall immediately by lysis* He 
receiver! Stum 2 to 4 hours nf complete relief after thi*. and 
t\ich succeed mg treat mem, and made an uniniemipleij 
recovery. 

'Now Diathermy has been ordered :i* ^uii as i In- diagnosis 
i- made in every * a-w n£ Pneumonia al lire Marine Hospital 
l l i- ttiPit i<*n much In assume that, in many rriliml, I lISl - (Id* 
marked relief of syTuptrims may he ihe turning point in 

■Fwm Dr. Hatty Ettlm Stwi rtf'* 

"Dffflhfrmy in Pntumomn" 


_ 

The Treatment of Pneumonia 

with the 

FISCHER TYPE “G" PORTABLE 
DIATHERMY APPARATUS 

is a scientific measure 



Tlio price of the complete apparatus is only S27? 

Jidsl drop its {I I mi! iiiiil 1WC in'll l*i (W 
to ttll you nl! tiluiut ii 

H. G. K1SCHHK & COMPANY, Inc. 

2333-43 Wnbansla Avenue - * CMc»*a, Ulifwia 
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FISCHERS \t.f(MiA r R 


mrrt \. i| L - 3rf[ file lii !»i|ii Li I nil i\w thiol ihy hi Mills - gi'w-wi <rundi- 
(I'lrii. ,iILI ioiis.Ii iciiie i^»-«irplinM Imit mirfcn-a him m rv - .nln:* iii 

In 11 ■ i'^'.ie iLiii’i,', vii(la *Lirt .i dark, ydkiwEih hm\ Ixiili nf wkw li 
raitniliniL-F rfrer^el up rapidly. 

Slmiulurji of die t«• 111.i i 111riy iirt’nnir duiira Iu'eah ihorrty after* 
mill >MI lE v-.is (- 1 ) 11 11 ill'll' in I Im* lliiBrt UP'I-L, ill hmikili ,i jiincr 
Ihihi' iMUiKiiiiin! I rum the Iniur Mtirfiira til I he jaw an I In- nix Hi 
WrrV. U'nHHil lirjli'd i iMlilakiHy, allll ffdtN!ffil Il.l?> ii'iiuiii'. '.l 11 ■ ■ 

|awn |*im There urn* early return w» nnmuil dtri mid a gmci «f 

L> ritiiiniJn in willlill i month 1 *. Ihuh -idi nf j<;lEii Ml 

nett li t:nr |mind Wi ill deep jx-nrE nil illj; X i j y ,lh j | hjiI ■ ij n r ,i I hr 
prfifdiyliclic niy-1 *un’- 

|f we consider ill' UM,‘lmiif|lie of llw rn-.ii im-ni, \\ c - li.kll 
underhand the particular advantages nf endfithcmu Hie 
tii>i -ci’|> in the procedure is in describe in \hv healthy ikreie 
,i jMia celiw Hug nf destruction around the malignant .nva. 
Thai is, before u maligna in urea is touched ii i- completely 
Ml ro he ruled In .1 wall of eiiagLllatioit lioeimi a, _ wliii ]| hul - nil 
ll ii ■ I dejtroy* the blond vessels ;nu] lymphatic* in .im] frrun 
die affected pari. After this the entire lesion k ■ !■ irny.il 
.mil removed. Just how much current *h;ill he u d id tor 
In iw Ion j\. i he ■rf-r .lem r musL learn l>y experitn* «■ IJni-. 
hi i vs ever, always Linder accurate control and coik ivilkm 
demand* that Vi-tie oven real milier than under I: **.i I, for a 
b \ i in Vila l in g do -c h worse E ha :i no dose at all. 

Jl is noi difficult m understand that this line oi dessi Lie. 

drawn ahum the fimlignnnl area iu i kji ofT blomj \ < -h-I •- and 
lymphatic* rut-, nil. also, the sensory _ nerves, and as ihe 
niali^Eiaiivy b removed the pain is a He via ted. The value of 
the sterilizing rfieri nf tin - heat upon a foul, discharging area 
k apjiri i Lin-| I■i he paiienl, for it renders his tvouml If-- 
iiMni'.Jv r One ^-ill -cared y overe.mini;L(e the liiij)- trlaiHro nf 
dll - h'.mjii'- "i file mellmrl, purtlClllltHy ill the niMtmelll 
Hi ledop :u .m.| iIkilii % fir mtui ill hi such cases, ihe sin nil 
rnn.iimiiy slmi^h ■ ■■him - .usav m from 2 to 3 weeks, anti ihc 
arc. 1 i- < Iirnphaely healed within .l luW clays thereafter. 
r.iiii'Eu i ,ni ill ii^ enjoy tfiar earl y return to normal rLit:l which 
«il 1 he hitjln'-i importance, shirr most of tlu*-r i .isrs are- 
tn.jrl.ikh r ;ilu‘riii uiiiiemir. find badly run down, Thru 
diwf ... need is Eiourkhment. 

(From fi’m* Sr tv Vnrk Mtrfrftil Jmtmtb 



wituAkr, m* 


nmvn e* Ueyser, M, D,, 

*i( Huhtfnjton^ L L 

In writing In ikw d AnwrtCUis Pbyittlaii ' 1 iiuieipl part, 

' I hathernnia i • ... measure svhidi, 

■ Mlt| iK Tfc I'onjLiitcEiiin sviih the other two 
a^rii|. Iihi‘ iliiTapi.Milii bafh ami nur.i- 
% ■'uoij-i afi'dir.i I ii mi c lk almosf a -^|ieciJu' hi 
prri(Witt local[ze.s results j» ||., ,'hfonii: 
->1 ai^r oE disc are. 



Dial hcnniii, when applied to a jmu( or li.siie. heats the 
same Ihrci-n^li and through, The local tempera tuns of a joint 
nr orytiin may be raised revcral .h^ivc -. ulwrn? the finrmal. 
When ;i uiven ti^ui' is m luMtcd there viislum an arrive 
;n H*riill hyperrmhir 


The i a pi 11 a r ics bcctiii led il a i v.t. I, and increased leucticyfctti* 
villi eiui-ioijuejii dk(HiN'>k is a physiological result While 
rlu-effect k primarily of ;i lucal clmraeici iliu general n -uIe 
i- a far-reEichirLy rrmsih utiunai i her. ipetitic measure. Such 
1 ipillary iJilatation inercaBeti the local efim i nf the in 
venous iiiL-dira! if lit, t^periidly thill r A resJtum iodide 

■'Wlien thesL' 11 tree measures are employeii .w rlie same 
Lime, each mill' makun the other mure eller lkv: [he ti.uh and 
dial liermiji call for physio logical furu'Eion?, while the rexlium 
iodide removes that which interfere^ mlh organic fvmclioiis. 


11 \ e er ,i short con rse of this t re a i men i. i h e Th n m i c’ is i n 
a physitflo^Ecal c«aidilion for such spmiu- treat meni a^ hk 
case may demand. 


,! TJie anemic retjulres the itdrarnmm use of inw and 
ftTsenic. the syphilitic t metcuty or Sima iotm vf mumc ilu* 
paralytic |ierLplier,d i tljotfa-rttriu r.i the .-puial -r-m ir Mid 
iiLuves involves E. \\ Iren ie is of central nrijuin I he coiimui.n 
iii.ni i tie iodides; for the pain surf, salicylate, etc.. eM 
livery iherapemh- measure in rhnuiiir ailments especially, 
must ’aim to rest Lire lost or iwrverted fimditm acwhluig to 
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FISCHER * MJCAZINE 


tJ 


tm 


/j 


,1 IIIJ in iiiiriliom with the laws uf phydulog} fiii-. ronrcpi 
*eetns To Ik- understood by few, rmflundfrstniHl by many \uu\ 
n ri i Ji’ rest i tlia li^il I *\r a I n i « is f evi• ryl« uk »«/ f-fo ! IN. fruf 

yAr ^rr/ffr rnrlim fl» Mr /wr/ vf 1pm et'fts that must itr <m 
constant aim lit apph'ni thtmfiewtics.' 

□ a o i 

Electricit> r as a Diagnostic and Therapeutic 
Aid in Medicine 

Bi ROBERT P. STURR, M. D., PhiUdflpliln 
E.irtxkT item Anwn'ccm Phyiiiriin, Muy, 

Sn lie Id in medicine offers more eticourw meiit for sindy 
and application than does electricity. Having risen from 
the ages ' i a mystic lulling device, and having passed 
through the hands nf every charlatan and '“pathy" rh.it has 
existed and cast itself upon the pul lib te public; electro- 
therapy has survived and established itself into modem 
medicine u.4 one of Sis firmest found at ions, 

U'l- arc teaching it ica Olir mttlirjil schrwjls.; every bnyr hos¬ 
pital ha^ its department nf electrotherapy, and n ■. large 
industrial organization* and rehabilitation clinics ire add* 
m q this i. m t he i r h< >i t ab zat ioi i < lepa rt me n is. f f i l r '■■ • i ■ ■ ran s 1 
Bureaus have thin department ns one of their d d aids in 
rht- restoration of the wounded soldier in his former -.sale of 
health- The Wdr play emI a gri-.ii part ill brinpiu-*; physio 
therapy jo the from. The percentage of per mane im disa- 
bilEtits. would have been alarming had mu ibis l ienee been 

utilized in the after I rear merit of wounds and fracture*;. 

• • • 

1 ht physician who specializes in electrotherapy should be 
jd4l to Itl kv applv nirril Iin l I; n ■ ■ appar.;ili(- I nr 1 be fi ll low - 
mg current- Si.itii, Galvanic, Faradic, SimiAmrLl, IFi^h 
frequency and Ultm-violei 1 * " 


l lM‘ I'HkIi I'ri‘r]n.'m-y (orrriit L s 1Jfle rl f hi K h vallMB which fa 

J“^tiSi 0n ' n<J 

I’his is not a Csiuicry ns many think, hut a tojtgulntion ,.(,| w 
j 5f gp ,in<| il ppturc of ihr cellular wall,. To thS 
1In* is list a Cautery, we ran pass the current throuj-h piper 

LVT C * . C:U i l a A« " Ul ’, Ur 'J ‘u! >' el mutate Ihe 

,: VL : Al1 y part of the body will *tand the ap¬ 

plication of this current, from a growth on t.hr mmt* taa 
massive tumor of the lm L nst. or m tumor within ihc IhkIv 
such as the bladder. 

I'hi? method taken a gigantic place in vurgical rr.dmv 
Jaily we .itl 1 calEed ujlE>n tn u^e this meihntS a- an .dd lo In 

surgeon. 


HI h TECHNIC 

A15 paris arc: cleansed as In a ^urgicsd opersition. .uni all pre- 
l ut bins nf asepsis are takca, Either local or general iincs- 
iicsia may be used. The tumor mate i* encircled,, i.ikin*: m 
-''Hit- normal i issue, suvi then divided Into areas ami all 
parts destroyed, cure tied and destroyed again, umil bound 
and normal tissue is found. 

BlecdlnR is control led ail l< ■main ally by the applicaliiivl of 
the neeille Lo the part, as it seals up the hlnud vessel! The 
p.m is left, wiih .! dry black coagulated surface, which tc- 
main- -n in must cases for a Week ; tliert this IttCoNII!* mobt 
a n 1 1 d skmgh forms with mil eh Clidal e, which in the aver¬ 
age 11 1 k c lieiils wiithin iwo nr three weeks by gramikticm. 
a n d t lie average ft na I resu11 is very 1 i 11 1c scar i ortna 11 < ‘o 
which is very pliable and non -mn I ratting In ibr majority 
of eiiste?, this W'orh Is done at one opertuion, but where the 
area l* rrwi large or some has been left, it ta pcifccily correct 
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FISCttERS SUCJZINE 


t‘umu.wr t mt 



[„ recHKil tlie procedure m-tfil lim^ Hue in malignnitty \\ 
[ H l^l n« deni mV .ill oflwylW tissue .n om ih tn.i ILtiU- 
. .. os ^irinublirm m any remaining Mllllur crll-. 

PHECASmOXS 

far Min •-1 lull Id Hiu IN I matter Ell" great iiii|)oriimi r, ,1-. 
iIn- current effieet i* beyond viwiui .uni rvmmb down into 
T 'h E tiSHUL'; til Lift jjreii t cP-HlkilS lllWfit lie uiscd when working 
;mil ,nd the ryev ele., m in earillaj«^ l recall a we ijicl 
leVLM.il vtar* ■ 1 k! ri Ilf il WEfcrt OPI El coined in.mV ear; we 
onagidnied and removed the war l, but we ll!hi removed ,1 
nite run lid area uf curtilage Ul 'dcr the wari and h II si per- 
feet hole. which wa* un early legion. Also, when working 
ikLMf a blood vessel, if one gn tew fnr the *1 cugli might in- 

VLilve Ll, and set-uikdafy heinurrhage* refute 

When filter I' bring given* it should a I way.-: he i.ikun away 
rmm the mouth as-ill esjllosion may te*ulr. hill the ether in 
,i piiikmfi: breath ih*^ not matter even when n kinn in 
the throat. Secondary hemorrhage is apt to ormr when the 

sleuth h interfered Willi ur il IS torn away .. il. nr n 

1 1I1 wid ycsscI damaged. 

ADVANTAGES OF THIS MFTHufJ 

The ad van lane, of this method are many. There b little 
danger oi in fee Lion, an the lymph gpacea ami hluod vessels 
.are sealed up. .ind the Idyll heat kill* all organisms Each 
blood vtj-nfI rvt-aU-ti while working. There as kns danger 
- ■' nieuiausis. blood and lymph channel:-; an- sealed. 
Very lit Lie shock as. prewnt. as no blond is lunl alld the 
paru-m b not under ether long. Star tissue, formed as a 
result -,f thb treat men t p dries inn nmlrau, allc] 1. he ref ore 
we cati work around the eyelids withorn danger of eiuropimi 
or ee if opium following, or we may I real the llexur joint sur¬ 
face-, w li ft no fear of rhe aftc-r-^mi traction which is usual in 
^logically ttiMlyrj , .lI lm- hundred per cent cure 1- 
from tphhdmma uf the face uIjovu the lower li]? 


15 


Those caiieem of eIiu \m Lcfckoivll iy]*c hhouhl he fulhiwed by 
radium ,ind X-ray In i.he glandand over c 111 * • *. 1 l.; 1 j 1.1 icd 

area? 

At till- Polyclinic Hospital wt are (nllowing each electro* 
1 ■ '-igah,ihjii with u Lw.i-tbird erythema dose of X-ray, 
heavily littered—tin matter whai the type of malign a nr y, 
* * * * u □ a 

Diathermy in Surgery 

llkmchinj t*a.tuh dir- inhuman-* ui tEijilicrpiy in ra-rtjhi iitfrieal • 

d". p ol lipni^nli.iiif. cIn- lirkE lime rMiR^nrl l«r the iViru 

I- * I ■■ Mi. I li 1:1 jni|hjTiKnn wil Ik mM'rat h-e nKsiaiic i”», x nil. vi i 1 ti lvhiiii !hr 

r; 1 ' ! “ ■ Ii'f-i- ran li-- in inoprfiihlr l* w Th* Uryvrliurfct arr ihr 

.I.Bii^-r nl mvrvm kry henittrlwip »i Uic 1 tchfir iku^ ufT, -mil the -Ueyrr of 
1113niy 1 if rM'Mir, Willi m’ij iwtitniia furrn.Ltiiijc ^ eijriipli li 1 culit urj«» fr-j. 

! 1 * 11 III nra 1 ly .ill the twenty tjt Lunwf*, ui^n^, Lrlunb nr 

iidrlluulH fin 1 :,iji he L-jnphjtfta lh.il iJlalhcmn r- iMrlrh- .,rt 

11.1 in 'iirui'n-. ami ranncHL E.ikp- hs pEiietr. 

U U 0 

Western School of Pjfiysiotherapy 

a ted 

Western Electrotherapeutic Assoaia ti<m 

Kunsa^ City, Mo. 

April 14 . 15 , 16 , 17 , IS, 1924 

A SiEji^demeiiEcd Comtsc aj Three Pays 
for Novitiates 


Stuff uf {n-rtnccfpr*: 

f^. Hr LErrnvp. Color jJb Sprinin Ei. Hr 5*kinflfrT, K.ih^ji Citv 

W'nL. L, Clirk, PhiiiLilelphij F. H. Mooe, fck^Ean 

X. 3 IuwjiJ Pljnk, A. /. PpdriL. ChklKD 

H. I I. Hawing Redicsurr U A, Mirtv, KanMi Cm 

Cuffilw E , ofK'. L^^ylM■ille 

For further ipi/urtWiiiJ'oti, ijd^reu 

Ur. Ch.i$, Wood Fasten, Secretary 
I t? EjiI Jilt Stmt 
Know City* Mo. 


■ 
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A PAGE OF FUN 



DPP 


I'enchrr "tt’lijl n tin! fthapc ot 
[hr earth 1 "? 

Wlllk- “PWn mv» il* »n a helluva 

*hapr “ 

□ □ □ 


Oortbrt “Villi hqvr- a]i|fClldlcJLii, 
J imiKl iiEkiFUIi 1 .' ‘ 

5 hr: “uh, Pwtflr, will iln* ^-.tr 

nhej(W?” 

i^PCtWi "Wrll, It •hnu'l jri'l.” 


A rljM of LfOyifr h.lrl ttcNMi miilylrtji, 
phy*kiSptn'. iinil flue day the le^rhfr 
told e hci_n In Viiiif a cartpuniiiqin on 
1 , ThrS[iint," 

Am HI (. I; br nuriy papcf* *clH in 
w as I he follow in ^ 
r 'TV ipinr b 3 bliradii of 
shut runs up and down thu buckimr) 
huM’ l hr ril ■*. The ikiiEL sits fill one 
end. and I «t on the other." 

d 3 a 

” 1 Jv> yuij Mahjong?" 

"Nw. I bjvviri iwmfhrff j fJOUiWiFi 
yearn w 


D P □ 

Candid Hiratcaa* "M •• dtutr, E 
should! jicver hnvr kiinwii you, Em-iili 

ynur |iklH]l> ’k'T.I ptllK. f' 1 - . . Lilli] MIL 

you wre hj jtretty " 

I i+'iii’vkvr: 'Nil, I'm inrt ]Tvi1v r 
so 1 have til Ik liter. nmJ it'i *i irh a 

bore, Did you infer try 31?" 

DPP 

The 5 «•:•"«. offered nn in itilcriM 

111 iliF nil lay." 

"Ik did*" 

"Vi i lie m id i h;*i lE I i.li In'i 
IdkL- .lh interest itreiiv ^jon h*'U 
fire pne/ d 


B eware the higher 

COST OF 

THE LOWER PRICK 
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UK MAN WHO KILLS TIME 
'UKKSRALLY FINDS HIMSELF 
CHIEF MOVRNER AT THE 


PDflJvRAL, 


Fischer’s Magazine 

ttriwtrJ rt i/t i-.ttr.-mMt *f jfo SttMW *f Rfrfti . W^iiw- 
7 At* .r /1 iii¥*f l* tfa Apfanrjlj ■/ fj+iwrj 

mr* Hv^hp *tn / J-nfWiTijp ii* 

Wiki 

H. (i. Kim:hi:ii Jk Cd.< lnt. H 2431*4.5 Wabiniii hnt, A CThicm* Ell. 
Vui. II MAR* li, J W Nil * 


SERVICE 

T« Others 

A L'crliiin magnate Wrt* Mni'u aitkcij if* what lie moil 

.11 crifM)1L Im -.ut Mi' replititl “I'M UTHKIKS/' hinder 
tli.it it ! mii.iiii Ji. i |.i | jSi1 1 1. i »|.iliv Thin w.'i* long yean ago 
111 nl he imictl "Tn stfw U to stiCCtsafiilJy (umvff." 

-Quality ' 1 An Expression of Service 

-TN OTHKRS - ' -inrl "SlikVK'G” h&vr imiji been 
|h^lsk-Ht littt-H and watch-ward** ilmnnsjlmiil the HS( 1IE.K 
i»rs;niLzntirin and have readily fmm«! expr^-inti, ilir-iu^h 
ciaaKlvand Minton ion '< Ft St ‘HER rqtii|mwn< univi^idly 
nctp^iifidl 11 > Vk! the wcfW'i finest product. 

Fischer's Magazine 

1 1 i.£ yflur mnj?arillt—devoted to yvnar ilH«nst and icli.i:i' 
li i H yiiiir eonveruiem linll—a msnnw Pitt tins R™«wl whrf* 
mH i'.in lc.uk fier k^kI anil wi#? enuflrtl, diittllt ,r1 

mutual inli'reil ami owhnnip: cvrf wdri.iui- 11 >•«“ 

1 li<V i; ;m Ultra -in inMTuniw '-ilk ^,*nJ ii it*- 1™°* 
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Fisci/f-sra MA&txwr. 


The Treatment of Chronic Prostatitis 

by Electro-Therapy 

w. b. cir,\pNt w, m, ii-. 

C^rPhUiJp. MEssuLpri 


fn I hr Emicmem nf - llroiaii infhlMmmiorv n nii li| \ UUii fJ?f 
iJir |ifnb(:ilL\ L'vN.ilU f,u H jh - must he lilken in in en!iMdi Ti>l . 
non. v h(i.. |i„ wlii'ti pr(i|>i-Tly t misHln-ed, ■-%|il.iin rU r'irt i Ii i v 
uf [111- rimc-liiiiinml itil 1 5 In ii 1^ crii ployed Ip^ pi i unis jj, 
ihv hra&oieni of mch eajies h is it wrl \ -known Put, 

-oik 1 rues from chronic proniiiiii Fs usually drifted fmm ruie_- 
pln sji'i.kii so h hfie 1 1 her. 1 hers m ihe rliErni it-m i-t m dkoru- 
liiVik;, fiii.il]> I iv.,(isin!• wholly disLnmr^i-i| iin.l ^i v in K „,' fc 
E" .3 life nl H!mi-inv;djr|b»i mid piUriii ms , lii im - 

rhmnic praaiuEiiis k .iIehoh iirv.tri;i My |Fie 1 sul-resiili 
til A pornirrhffcLl riifectuuL ,WI in 1 hi- m;ijmiu . f ^ 

isidim 1 .] l.y lhe irijudirmu-i injecting mI v lL ri, : ,i; ♦ ■nun lies 
by the palumt or by miuki; instrumentation an \ ! M riari 0 r 
the intend in*; physician. 


TJie |icii-Li[f uhmil til mi i&e encirctes the deep urcJira at 
the outlet of.the bladder. It contsuns hoitil- Hm... - iiptre 

branched tii1ml--,ikv..liir stands, embedded in ,i mass , .1 
rniMiiLir HiWiiis. rh&se glands open iliroueb t hr- r ducts 
directly lhim nip urethra* 


I n the m induction .if infection into Uio.-*- uLin.k (here 

» T “T reaction, wind, is followed 

, < Iht rjimnir -Tage l.y ihe Cumwtion «r fibrous .-cart 

i Tn,r f lm ^.k M> , ‘‘ l "* ,,lft . ill ‘ fa i ion <ir nhsmu iion of the 

&,? IlV hP TH »"s the escape uf hide n a a ml 

n! m ,nv ^ W TS hl ' 1 ltH, 1 V k<l “f *"■ »:»■ «*■* .lit 

\‘\ dZuiI ™ ' Hr . P ^ C,iW *“» I Ins .1 in. Ii 1 ii ut 

solution* nr ih' 1, ' t T' dt ‘^ I l UTtt l,rai iiijw-'iiims uf weak 
JJffljfjfe “I* 5 **\ somewhat tmsitisfoctory 
,.i ^ ^‘ nt ' ra lt while accepting ,iiis form 

riironir itri i !. . '| llr ,lri 1. frankly hJiiim ih.n If tv rases nl 
..*•"*. fc »** tlKir oflfees ctirt-d. The mecbanl 


M.iHI.it, W’i 


■, “ '"l-’vir.,! of hurl, glamls, ,i* l mvP rpn ,iitned mlrnt l.„ 

; ,|,IK n p re h f 1 ™ «'"-!• TIi.,-, tnl.nWU^tirHg 

.irv m ftnnetl tli.n t lie v effectually j,r^-.. nr i| lL . ^i m r, - 

'-nt ..I IhmN Ir.mi wt|l.. inw.ml. ,m(l j| j. |,, .|,| ■ 

f*™ f| "'. }«in»iwt ffUimtiiy of the M&atlc 
■ 1||'IM'<I 0 1 Ills Its Wily mu. the Klililils. i ,1,.,, Ul . , ,.. 1I| 

- isr.ii:.. the deco Urtthrat injeciion as « pfwf.iinrs , 1 ^,'^ 

Ni.a taking for snmtttl .. ,1,,. utrcpted ,1*^ arthral 

mjn: ion h of no beneGi, what oi], cr procXe ™« 

Jjo.n III I nr tin: ueatmL-nt of this ninditiun? We know 
1 , 1 *''"»* “ill "ft curt the etmditi.iti. We like. 

Wise know that medidna taken by mouther hypoderlio 
rally cannot reach the gland m suttieient conccntraticKt r-> 

lie of ninch betipfil, wc mom, therefore, -fareIt for -.- 

agent (hilt will set up J r i hetilihy reacliou within tin? tjl.mr! 
‘ IIllJ Ul:lI . w,n M,M pn»h\w injury m ndjuceni or K Li«m ,imi 
= rrirtunaidy, we now bitti- nitch *m .i^im in wb.u 

i- piirsiiiLun|y E^riuuil rltitEliL-rmy, Flits niereEv tn^-iii- ihc 
jippliratKHi nf currents of ekctndli of low “ intwon and 
M Ji Jiiipenij'c which producf HiNii wiihirt ihc fleecer n,iri> 
of tlie body. 


Ie 3i;ls Iicl'EI found iIsjm goniiiTtctd i'cajjc u> multi pi v .md 

. . . exist when subjected tn ji tcmper.unre lCM 

dc^giretfis I’ohrenh^ts Sampson daltn^ ihm ii k poselbte to 
pro'hire ;i ieriijwrrttlire within the lis-m^ !. v the u^e nf 
tl i Lit Jilt m hi to ;is lii^b iis tlpgrws I'uhr., Without injury 
to ilie tissues. 1’his- Imn^ cornuct, one can easilv hew 
rflm-iivu Ellis nun In lii> will lit m the treat nwnt oi h m ol.l 
gonorrhea! infccii«rv of tin.- prostate. Furthcrtnort, the 
ji|j|'»|jLsit ion r j f litat within the gland iMihf.s .i market! 
hyperermu, with incre.iset) vusciilaritv and I mu^queni in^ 
crt-awjd activity nf I lie sccreiory glands the itu rr.isetl IiIixhI 
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//JtfHfJ'.r MAf*'.4/fNK 


scares nry 

rortrrerions 

tin,. ,.r Irurtwvie* I" 

of li-u-Loriil- “ '" "" 
i.ilil. Mii|j iMUii, pmstiiiL. 

n il ti nature » 

t 

tM'L'jn i fit* pain. 


1 , lien, in i he abwirptimi of Wasio [wmliiri, unit tin- 

•h.iniralti wmlung nut "< Liiiiul.ili-il 
and cellular debris Thwr is aim rm nttrno 
' 1 1 11 ■ mrt with ccmswim-nt floirncUon 

i„ other fflonls «e *inip1v irolnrr the 

,i lii lhtiv rtiic I toil whirl! ir Lcnijca I 

method trf wunGatit* inter, Uni Wi- have 

X’forhin. found in a liisillhy 'Ult-imii. .lory n-... . . 

iwt the pain.. i- Nenber are 

*' i r.,dL.i- U S.HI1T l.TL'iyn sul.nl..lire . dnil.ills -I !'"Ih an 

nUm-ral i.1«. £ll« the syrt-t*. «Wli mu. In- by 

rVvMei.. mote 11 1 k»*uM|r t<- all v,,,1 , K ^. 

V I lie prenjau* eland is easily aotsftililr ihiimgL, the 
i ■ -i i-im J have no tMffindiy m apply.-* one elect rod* in 
[ with (Hi* shod. 1’or tins pumrere ,1 k- tinwlalie 
dectrodc desgtied and sold by H. C, Fisclttr & t ora pa ay 
rfChfeua. is the beet. It is hollowed out on one side, can 
... wmjW ipiioducnl ititn the rectum, and, wlieo ui place, 
hi, snugly ftver die private. The lar^T. imhflerent. 
electrode should he placed on the abdomen so d--.i n- ln«r 
njH L > b .i f h iLii one inch above ihe symphysas 1 1 ' U| d 
ru-,cj rh.ir far iVmn ihe hip bmu- 1 havs found ik.il when¬ 
ever i...-iI>1<- the current will follow the bom* m ■ h rMu-v 
in the softer ti^ue^ For this electrode, filths v. :ri meah 
or block tin should be u^d, ft should l*e about : - inches 
i E i rii;i m.-r.-r and dir:,old 1 wl« wll ««iped nttd ill I ■ t * 
tavt with the -kin. In in inducing the prostnii-. ■ ■ irmle, 
I find .i coating of glycerine quite effective. 

White any standard High Frequency apparatus will prove 
effective for this work* E have been aide to obtain she iwst 
n-Lili^ with the H. I-. Ffcrhtr cabinet type of machine. I 
have Li^cd other machines, but with mediocre sucre**. I o 
tic surresshil in ihr- work, ii in imperative that om* u^s si 
mar hi in which (ms .1 m parity of ill least three I housnncl 
miihampereB^ While I never employ more thru! half that 
amount in treating, still I gci belter results wit It l he larger 
machines than I obtain with rln- shi.iIUt ivpi* ili-il mit-t I' 1 * 
punbed to capacity. 




MAftL'Hi f'llf 


I li.ive unv «f the HinnShif machines., bus -a'ld-.m employ u 
lor dial! »■ r ru i u I r»- a i men i * There see in, m 1 .i • a di Hr - m fee in 
the riipidily irf iIn i-m ill.itiuiiK which pnilmlily-vplain- ilie 
I nl Or re sub’- nbliiilied by using the higher type !!ULchii!e^. 

IVliile \ leave dir-rlc ^d the goi*rii ,-Itc-ri» prdurpi] by 11n- 
inter Hal heal, I have failed oi jillmuikh auatlier reaction 
win. h I i-anidei ul Ur iiuM' linimrlallre ihiin iln- mere pm- 
dun ion i h| an Internal hypcreitihi in (he diseased amt. 
Witli (he rapid Iralisniksion t.f these eLL-? ifital iliargtis. tliufe 
is set Hfh *.\iihin the n-aie,. n ■ erlaio amomn nf r in-niii .il 
anion. Wi‘ have all w;itifiid the vx peri men | in the physietd 
liiLhir.;nory nvhen.'in cleclrlrlty wiv- allowed io How through a 
IT-t 1911-L- OI tit [lining water and mvi 1 he liquid tmtlRfurmtd 
in in Its ri nn | m men 1 g.isea. oxygen and hydrogen. We have 
likewUc* stud iff! the rear! inn* Inking piare iri the wut cell 
batlerie& h and Eater nil have ^i-ell IloW ruHIplev molevuLe^ 
may be broken up by vlvri nciiy Imo simpler compound- i*r 
even into the L'himeiUR. That surli a reartLun occur*, 4m ring 
i hL 1 r |-.m-mission of the ■ urreni through i he ti^sueR uE ihr 
In.dy is 1 . 1 olie apparent r U'e mentioned jImjvp that the 
prostate lies at the outlet of the bladder As is well known* 
with iiilkuHiuaiory roiidiiLniih, of the prostate there i? more 
. ir If si ob&irucl Eon tn the ouuflow In-in \\\v bludder with .l 
t-onsequuni acrumul:i(Son of salts and complex oroiein prod- 
Lifts along the widls and hiwer portions fp£ the bladder, 1’his 
in t^peciahv ime in old men who have hyperlfophieil pros¬ 
tates with re ten i ion of urine, hi the chronic prostate ihum 
arc also crystal £ and an acrumithukin of protein subniancei. 
mainlv rvllular debris, which are idTeiH 'i by the p.wsage ><1 
i he Lprreni. That these substances are broken up into 
simpler compounds I hat are mw ^ndily -d^iabcl b\ the 
blond Si ream can W Ell'm mint rated by the rapid decrease m 

it. . , , |. , a l 111 ii - I l ■-■• ing lew n : -■ lit at 

Another factor. We are ,ik- aware that mi^i cheinti'al 
react ion r proceed only in a liquid medium, usually w.Lrer 
\\V li.i Vl . fie,.' the- icltsil JoisHwin 1«.r rlreaiii-.il ltJl ' 1111 " "' ll J 
tlw prostate and uni! clcclroik' at tV b,W ,l f -I' 1 ' btatwet 
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■ 


FtSCffEFrx MJis.iZlKF. 



I "ill "•■' M-«u- 

BTJ 5 Xi'iW ..*«»*«* t r i 11 r v j,lll} **7 A t ; ** 


., i , ,: i,, liAtiVm ... 

jsas&te. :.»i ss*« - i| f ..-W- 555 U 4 

.r^" fml.i il«- fifcinfl ■"■ >l ' m<£ l “I* . . ,l " ,t ' ,L • , ' U >' b * 

;In' 1 nrii'in l! would appear ibnt tn produ« 
tliistr<<i i the u.iK.uim riim'ftt would prove tilt 1 must t - f- 
ll;-Kui,,.llv. I tin-e failed t» s i ‘i >r .>"'■* 


bviive, but diirn’iilly, I haw biiti.fi in gel 
„ „ ■, t Whew there* reK’iHH ih ..1 u.ui.- ( 

lumIIv ftliemiite watmooW with tl* Moire Wave Gen- 
erwor, facing the *feet«xi«exoctly » T do for d.athcmia, 
ejtocpt that I imp the ro^ulaiion Morse, pad over 1 lie -dido- 
fan! «lvi.K tvn nlMli;IIW|Jfrw Ur WH " 5,h , idea 

that I kmin' dif urine wiihin the bladder mu I break "i 1 ihr 
rmiiplev sabs (hat ». qtlickly utt-urmilate m.a «'ml "™ >* 
ilu» kirn].. I believe the treatment tn tie jli* L ikable 

In uivine the ilLitIII 1 rrtila treat men L*. ! udviinio- 1 ? - J1 inr- 
,- ( -ni sjowU r-t .Llh.tic LZ 0 O mllli amperes, allow ii Ln nm for 
1 h i 1 fitv minute and then turn it off Eradimlly, I ' ' msis- 
the pTwmtCi as mentioned abpvcb iimE have U ■ rmimit 
evacuate the bladder, The presence of material in the 
urine will art ns. a check on the progressof the pattern. The 
•Tiled:- and - i He I tit debris aru iihii&lly excessive as iu - Inn 
rlear up as the ireauncuts proceed. I givL 1 the i nsii me ms 
i-viTt- other day -its mild case*, ntifl daily, where then i* re- 
r i-in imii of urine in (he bladder, Wimliiny mil I he bladder 
with u weak t.wjfic ai.id >mIli Ltr hi after Mil- 1 real me ills if ih'* 
puiit-nt's r-imihtion demand-; ii. 3 have Ireaied .1 1111 tuber ul 
eases of prostatitis by this ttieihod P and have yet 10 treat 
oriu i h;i i wu* uni rapidly am! materially benefit mb I enn- 
>idi.T eIji^ method a distinct advance over the older Luetlmd*. 
•aid believe tbitt ii will soon supplant all other procedures. 





vr m lh, m * 


Trt'uEmerit of {^osiocuccal Infection by Diathermy, 

The roiwr:m for sire seleriicjrt of diathermy (or ihe treat- 
mom ni KOucjcuL-rak infer 1 urn* by \i r p ( imii mil 

1 A. knlnn-nn i British j Mnticet Joufit/if, Jul 5 I S, inih) i- 
ln’i.Hin- 1 ' lilt" ^jnfirumiH rail be di j -i n iyi-ij aL a temperal urf 

which not liii^li enough in da Ensile the living ti^uea aiid 
buniuM- tin diatlicrmy raises the lempernuire of the thisue* 
rW waste* whereu«■ ollivr mctllodh of applying lie s I raise thr 
tempera Mi re of the supt»Fftria| pirlr* only. In almosi ail of 
1 he caws uf go-uococcid arlUrili^ ireaLt-d ?lie pain was akol- 
i-luil, i he ^wc llitfct? wan redun-d, artd llie ran^t id rncjinui 
\h\te inrrea^ud w it liiri >l cmsipsimtivdy -horl |:a-ri 1 jiI nE tiltn-. 

£ a^'-. of ^mortirra! orrliilih nnd L'pIrUclytnili^ without c\- 
ceptiun iLuirkly were relieved of pain and swelling after 
■ Hat Her 111 V. 1’ ve 1 l if 1 hi- ^y mj M * mu * we rt* sever e I smi virin rts; 
proof of the therapOUlU' [M>wer of diathermy in t;.nn .im I .d 
in fori ion was f urn lulled hy t Ui. 1 di^kpIWuMillCr of pain and 
swelling from jnim- or ^rrotLim after eIu- npphrailon ■>! lhe 
E real.men I Lu ihe site ijf ihe uri^inul infertiuil. £ '..L-e 1 - h«[ 
guuocoE'H’al anhriti- were freed from pain after application 
!*f dial herniy lu ihe urethra and prt^tale. m urethra and 
rerviv. witlicmt I he incktriott of rhe join Is irt the Ueatmem 
r]u.n. were u!h« ca^tw in which the ap(]HraEion ul dralhin my 
m lilt joints did not procure much relief umil ihe |%irts 
origin ally irifei'tefJ were included in the treatment 
] her my iui- also applied lo ihe Lirrlhm and rervK tltvri in 
I lie female in ra^L'i-i in which llltst parts alone 1 UTC infts Eetl. 
Such applicnlluns were followed by di^aptwarami- .^1 dm 
uonuL'ucci and relation or diminution of the disduurge* 
The effrnivencss of the ircatmeiu wa> dvmonsir.netl by 
[lie failure 10 find gonococci in repeated attempts amS the 
subsidence of arthritis after the application •>! diaihumn. 
Hot to tin 1 jilints hut m 1 In- parti* originully infected, l * ™ 
refill Is wrii- .ibo nil Li lined i si ihe uc.^mcin I’l" psostaiU*«- 
Q p p 

A geffJ/riMflii has never heard a story K-biiv. 

□ □ o 
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.. . . m ...iiriiiiiHiMiiiiiiiimiiiwiiiiimiiiiiiiiinii.....mirniBinimiiniiiiii iminnhm,,.... 

That Monthly Physiotherapeutic Meeting! 


We know that you will be 
arranged to have with 


E 

MARRY TJ-INMETZ, M- 1’- oi TliJcagu, who will 
perform 4 Tunml Opt'r4Hon with I L n lrocoaffnlation. 
44(1 also to give a import on similar rases 
10 to 11 A M. 

RAYMOND F ELMER, M L>,, of C Indigo, ulio lias 
sutrcesfully operated tin over 125 ritscs ni Tncwife with 
Ekexrarcjigidrittan. am! who will rlemoiiMrati.' the cor- 
rerl technic — - II f" Noon- 


ter> jjltid to hear ihcd we have 

on Moiu/av, April 14 th 

K, 1 \ AW LhSS, M. I> ril'Hi *• I ('hicii^o, prGmiH '4 to 

give u talk on PH\ Sll ^THERAPEUTIC METUnps 
« I'KACTISLM IX TCI'ROPE, and He hope to have 
liiii 3 un Llic floor at 1 : 0 fi P. M. 

* II J'RhDERK M. I>. p who is Conner ted 

with i In- Velnr.iTiHi" Bureau, at Chiwill h. with us 
from A tn 1 [V M,„ nnd e although he dues not u-lt m* 
H-rilic-illy ]nsi wint. hi* 'iihjcct will Ins he is such an 
e*. per kneed ElectroihcrapeiMist ihai his h^rwill pav** 
all ton quickly- 


We WiM Have Ample Space for AM of You 


Hem’ lo Qtft HtW- 

IHUV ISU-krlhw EfclTT^ ■ Haul. 

■rn^f *c cl lei W^lErTH A WALL*. 
tlWp nmJJi |n. ArtiHJJfc-; 

nr 

RV rxE.VATT.lfc— T * lt h.* Il.na. 

UX)i S^k ”\lr" to Wntmi Avn 

nu- SUKkan.walk niw 1ik-;k norlfi 
Ifi W dhxri'L* Aimw j.h<J a ■ r jilt i 
triwX rail IU (jLiiiiL ill Ej itf 

IH VtR^AliK ILMl - U'nl.rn 
Atrr>ji E^W'jsMUiJi Awn-or, a it* I 

P.nr I ’. r L QUl toOinmOKL 


REMEMBER the DATE AND COME!I! 
to our Lecture and Demonstrating Rooms 


oi 

T • 

2335 Wabahsia Avenue 

CHICAGO 


H. G. FISCHER & CO., Inc. 


Phefte Amiliaft 
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Treatment of Myocardial Insufficiency 

wil l JAM MARTIN, VI- I> 

.Mlurafk f ■<cy- V. J. 

1-WnivrK Ph*»- Atucr, Klncmuhcti V.-w- 

h Ians been the custom fnr gencmtions 
iin lim' "heart tcnics" when a pniumt aj>- 
plii^ tn llif jillysit:i;iil fnr IrrnLjiiL-nt nf 
■ ‘sii-L'.hk heart T which method -nil I mid- 
with the majority The physician will 
(t*H 11 iv pulse am I -tonuTimtii aLisiadi l li c- 

Utiurt j, he fwb nccwMiT> ««»<E ■>* 1 r,im ^ l,,1<> '! IU 

rihi.-ii.il r\.iiniriiiii"ii . Eleinn expert m thm iy|w ,,r • Jl1 ‘ 

!w^ M unnecessary tn del more. so the usual inT*CTiplum of 
dicjuili?: nr -irdphntLtus is Riven ami ihc issc 1 "M in re I uni 
a! ,i 4tiiioMe time fnr another fircsmpnon. 

Ki ruru years have brought the study of the Un.n L and rir- 
rulaimii .i--i tirrv-sity in practical! v all typo of a w->. siticr 

iiMVi -aidi ron?Uini widen re:*- til some ikTonp'liiL'ni ot .i. 

iKifi or all in an-1ny chronic diseases, iVrtiaps M.n ki nvii 
has dune fflfiji toward cstahli Airing the Hr eat heart ami *■ - |H 
a factor art -> many disturkdlVes of <i vital palm* pnr- 
iu uLrly iri angina pectoris A myocardial Enefficitru from 
whatever w Inn her «verst rain ar L^mkis i ! v- 

nind m U- .l men ru e to Icmgevity, and may be ml l! - r 
menace 1 11 I if i.' itself under Stress 

' .iveil a orrnlatory -g.r-fr fr.im .» hepatic engorgement nr 
utlivi uMinll- bh'Cfchlgr w t VH11! IlLLYv •• i re- - ngaitlsl 1 in - right 

of ihc heart, which will show itself as a simple sit rain 
uiih nwlcrui * 1 symptoms* bur as ihis increase- knur we will 
final an .!• mu- d da (ion develop with el* dangers, lake ilit J 
ri'reulitiorv -ire-- surh a* arconipiiiiies an active hypenen- 
-inn from 4 iij r«ini*-\ fmicilurnd or organic, wt will li ml the 
ventricular walls endangered, but as they to have 

!>h..lu-i . i■ 11i| rt*r.•.1.1...i ■*. pu'-uTri, the laysK'rtrrj]diy will In.- i In 
fir*4 vJfrrt. but .i this sirr?^ continues, we will havu the 
rvidfiu’esf <^i J-.iliut; i^irip'.^i^Ltioia jnd hws of musii'le ^[l enRlh. 




Whtti i .Hi wv du for ^udi Sli.iU ',u- ns^ dir tmiv 

1 1 .. 1111 ■ ii ■ I rh*^p-s u1 iR'- iir.irt (onirH whirli mu^l In- given In tn- 
creassifiR down with their rkmserous accuruabtive « iu « u, or 
-lull w i“ is-i ilir tiinre mndern ttiellimU which i-ome of u- 
have hurcu-i! n» dc|H fe ml UJiftni' In .| practice eriviirm^ 
i liirty-aivn n-ar- i\w writer nuetl (he for pier meiliorEs rluring 
(Mo tlun I nf l liiil i i 11 iv r i hi I ihr rem: lining third wilts it* 

... therup> 1 un> demount rated itie greater vain- 

nlecjmtJii'rapy hi ihtM. j ih well as other nitte?,, ,md it \\ the 
mi idem rm-lliod (hat he now Wtfclie* to plart- liefnre the 
reader. 

firailhrl^ (he nillw lo kliriWEl and .r- imn h i- pnsuiihlc 
li living been 4 lone Lh dicinmne it, we may proceed to treat 
i he ai dial condition. If hack of the myocardial weakness 
i In-re is 4 hepmir unenrgemeni, wfimjHt nfmtive thai hy die 

use «r diathermy ir** been frequently menu.I m ihesc 

jifsRC^. J L"iii> will I we (he I'irat step^ which may be folkrwed 
by diatliL'rniy of tin* heart, Thii^ tnust be done in .i hafe 
■ •ini -line way. a more detailed statcmi'iit will he uven. 
Wi- line I wo niL'E.d electruite!i (I lie UfiiL.il lype nppmvi- 
mu id y iiudit-^. and when properly wet. they should 1^. 

111 1 1 i ei. I ex in' i 1 y < iiipost t e cac \ i *j t her. r t lie one di re r 1 1 y i iver 
Mi. Iii-Hit and ihc other directly back, ml allowing the 
Tient lo flow in an oblique dsfeiriion. but ^trai^ht through 
I hi- i- e xcveduigfr important. Taka tig lor granted that 
11 have tilt? prrqjer machine witli a y* hh.| ?.park ihc 
. irrcnt i- tLiniL'd mil with the iniiiiEiiutn ctirreni cliargs: 

'I l-a i m 1 -i in| i- dnwly increas-ed 13IkE 1 L ill at. Ii^l- minute 

■.-•.I haic readied the tmuxiinuni, which shtiiild ttut !w more 
ilian Mm m 500 iiia, in the average caw, and in -nine even 
Inwer. I’hi- in run tinned for from fifteen io twnuy mm- 
Llte^i allD^tkr, vjninlLilg 1 lie -InWOIk up fnr Liu: laiiuplelhin 
of the treatment- The t-iiikiiiK. nmv lie done in abotd tht 
-aim- maimer. aSthuUgh s-cmU' take k-s time bn ihb rkty 
ing safe is the best methoelp so a- ihc ircaminu - ■ un mi. 

i In- | .h v -h i, i ii will note flfly effect* upon the circuUutoil and 
-oiiriuI loiiiliHou nf the paliem , hi (hat the tscainiciv 
be h ut off at a minute's nolktn if necc^^try. A? the irvat- 
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FfSCffBWS 




It 


// 


rtcdfii mfrw to* ilnte » ""' 1 

maybe St"., iir.der tht *■»* hH> ' 111 '"T 1 

msjNMiw,. Mill !'■• rwtfortt m .i tirncntl tauvnwm «| ihi- 

pnllfiir. 

\'ilir.uinn of Hi'- nm-nijMi’cS III'- ;tl' i-wu-.ll an<l U 

dooiil Will ild'l .. *,ib» ,.l tlw dwiFirrim . ,.*1 ill's m-v- 

bc dw-ii far From I minute to i’ L - ... .. the 

Mihi-f, a* its effects upon the heuft feiilre lui> grnii ... 

the write. always uses it m this imwr, Fhc treat¬ 
ment just outlined will usually suffice, if persisted in, and 
,|,C vn fit it irusiH 1 1 ml it may help others ■'> mml' a-- u has 
him in the therapy of thc.w eisw, 

B P E 3 


Dlathvrriiy of Facial Paralysis. IWilLcr . .upends 

diathermy i ei facial pafaly^is, especially in enstH w-inh a 
•light fraction of diistneratiicm. 

POD 


]m response to an inquiry on the value of Dm ib many in 
connection with fmiT tires, we rrrch*ed ihe folluu-mv *riurt 
Inti I li-.in-mr ankle, fur which wc an- very I'mlcki' 

fn diathermy on fractures, we permit knimii ■■ lake 
place In the normal way, without dinlurEiaiJc-i. 1 I• ■ i week 
nr two, until the dressings can he handled witbimi displac- 
ing (he f ragmen The it 1 is no rule about thi- ■ ■ It case 
must U- judged individually. Then we remove ; ie dress- 
hiK- daily anil apply diathermy, Lois of work; Inn results 
are worth it- Do nm jclnmil chr L rod US III CMsi-: that is 
rliingvmiis; ischemia may result from the swelling lh.ui ilitr 
diathermy prudiin?*; And there is no way of checking burns, 
li ;i pl.i-rrr 11 !n-i rann n| he ninth- removable, we muii ihe 
diathermy. 

Cordially, 

Miks j B rna r. M. IK 
Unwin* AVA. 



niethrrmy in 1 CIftla iMcwcl PreRaiiro mid Other CondlfJani, 

I’ - Duwwrd llumpbtlh, f. R. tL I s ,, itri<. m . j. 

i'.utriiE- with high arterial Ien4r.m may be treated by 
diathermy rind kept in a slate of safely'l hereby. If the 
hyperpirsU Iw reeoK nixed early, diathermic treatment will 
I nr- vei i j nil utherwLprt: mcviluLita cu!nw«|iienci*, Even though 
ai lerio-sdtrosi- li.i- Iwfomc established the process may lie 
stayed and l he very serious iequelne avoided. 

The effect! are twofold—one fa general m con-imm.m,.L 
afieeluici rneiaholism, and the other is a Lm .,| clkt < upmi the 
vasumotoi >v stem., ( 1 1 n Lea l I y there enftiica n gene ral im¬ 
provement in the health and ihe mental ouiluuk. white 
1 hr mical ly there results an inrrcaw of solids in lllv nrim- and 
:n tin- tHrspimtion. All tli$pc effects are perilaps due to the 
reflation of the arteries and the better circulation requiting 
I herefrom. 

Hu- use of medical diathermy in pneumi mh has been 
11 1 - ■ vt -1 1 mr value and Attention is called to this work in the 
■ finer! States Marine Hospital, which the author says has* 
I lie fcfcst medical service of any country he has visited. 

'Jo aLsci beheves that medical diathermy i-, destined to 
l 1 - y l|C1 important rate in the treatment of pulmonary 

i iil'r'raulogis. 

In i lu- discussion v nf thi^ paper Dr. TurrtH said that the 
UMtlc-if action of diathermy and how it mi cl it apply to the 
- .i-e in litind should always, bn considered in arriving at a 
decisiau Ms to treatments for vs ample, in a c-i^r «nf spa-nnxhr 
dy-nuisorrhea would reliivation of iTu- spa?ni ivlleve ihe 
patient and would diathermy accomplish this? In an tin- 
ru^nlvvd pneuiiLiudii woutd an increased bhw>d supply help 
and WH.uld diathermy briii^ thisalKHit? Ik- itddiMl that di.t- 
I her niy had Itfeii fnimil of great bviielil in lu m-Nurch ,d 
liymorr holds, in dystncrnKthea and in cotxv'gTxlystia of the 
simple congested type, Tl i' useful, hv said- for high blood 
prc^nnT, bur rt Imt hath is of C4pi.il value ami tun re simple 
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FfXCIIEK'X \f.fG.iZIXf- 


SidRClI^ /OT 


is 


iriMfEttem win-new r P"**ible 
•kriliHris, I ■nr miM !»' fong 
agreed Ti ( 11 'ii it - ii'Hi 1 1 ulnrr.^ «n i' 

□ O 


ft in LrH'hil in rlit.ufcm.Tund 
mrniiiHt'J All dUru^.Lm- 
lii*f nf ni'ia*sciK^is hilcitlonit, 
D 


Stricture of the Urethra 

IIL'HTOS II. ti HOVER, -VI. I>. 


Gull Bladder Infection 

Vi tile rwot annual meeting of the town Radfolnfogiad 
:»«d T'liV -4oiHu■ r-iigiy Surirly at lb - Mkne-, 1*r. A. II. A'Ihttk 
■*f (Jiinth.L, Nebraska, lead a p.ijn.T r"The Value nf Sine 
Wave i'urreiil in E Ibmructmn of the Hepatic Durt’N 


Varunrii tube current* may Iw ut service in removing 
^Lhiii.nii.- alficlun. bill I dnub! very much them hi-mir ,4 
j^rvire in I he OfKittlH’ for lib Slrk’tirre- re-uiim^ from 
■itr .mu-rhea may fie removed by etertmlyda. J have cured 
over HNI by this method 

Ttchiuf Kinst u^etirtiiin the >Sju\ the loiiai.iou nf the 
slrietuff,. ihen place a w-clbsoaked pad *ai tin* abdomen 
jii.l rnnueei m the positive pole i*1 a direct continuous 
current. Connect she negative pule to an oltve-shapetl 
iireE lira I electrode, one siw Earner than the lumen of t lie 
-iris'tun. ;, pa** the electrode dawn tn she stricture ,nn| itmi 
Lin the current gradually up to In ms -1 to 5 mi II kou peres; 
keep ihe electrode in rtmt.ier with the stricture f>> emule 
jiie^ore uritil il p..Tr-*-, then withdraw she tdet c rode i 1 mu^Ii 
i he ^tririure and tnnt nil: i he current ^radualh i « zero 
l*forg removing the electrode from the urethra 1 peal 
tin- uv.itment every -even (hiv*. e;it'll lime llsitlu . uer 
v Ice t tin le Li mil the normal calibre til tin. urethra is o -11 ■ rt- i L 
There are a few* old strictures that will ttot 7,'it-ScI in ilii- 
treatment. Sinr cures that Have ki n operated upon are 
very relnOluMJ'. .md often incurable. For these r isr* ibc 
Kwwaitger technic* 1% sokthn nf thiosinuniinc cata- 
pliftmatly. is uften successful, 

an Q 

In Kink 1 Tusk iomb was found a tablet givitiu a recipe 
for the met- of Ynmh. 

Ibj. it ny!! Iliy in ip* k /wmy wwrf smx, jpjfjurf with fum* 

T he ve^nahfes. however, art? amt nunied 
111 trie vitftcnjHirm -at 1 lit; tablet. 


Ke repmLeil a e.trf which has passed through rhe uoul 
opcrulivc proi -'■‘dure fnr drainage without 4 iiii*hioory result 
yet i lie Mht-- Wave fii'mfralDT, by Us elective *urging 
:nmin aeronipU^hesi Pill that was tksired 

hr B. B '.r.jver a ..r Colnrado SprinK^. rVitnmdo. in the 
Hdiruitry number nf die M Bullelin of The New Enghtnd 
Sjdniv nf E'hysiral Thera pent n-T reports several ca«v miv- 
inssf Lilly l reared by the Sine Wave. 

IHv uiFn-cierl E.pall Bladder evidently Inge- its muscular tone 
ru . . y-iirv tn esprt into the duodenum its puirifactive ecm- 

' tics and III ht .1 little ..-irritating mechanical helpapplivd 

1 1 hi - run sen with I he Gall Bladder Nerve Area in the cir- 
a.- .ijiparanily ihc one tiling needed r 


I rotmpnt of Gpncsrrhttsl Affectlun h y Dbithermy- 
C. X, Robinson. M. li., II. M, it, H.. ISrit. V|J. 

The £t>nococcu 5 h less resistant to n.ms. of tempccatuie 
en in culture- Than are niost pathti^enir 1 Tu.inr-iu-. ihuugh 

- 1 em]jura1 Lire most suited to Sl> Lmutli in. living li^ue^ i* 

: 11 1 kflnwn. Whether the destruction of 1 ht- _;erm^ by dli- 
iherniy iri due to direct or indirect effects of tSe eunriiiE the 
uitthor d« k.-h not know, but he sure of ilie resuh- in s-snv 
orrlieal infection^ of the juiui-. namely, that sucJl ea-s ^ 
iiiuenabk- to Treat mem by diathemiv Hie optimum? env 
IHTatnre to see Lire lIic^so effects by jiathemiy ts about 115 
degree F, Results in cer v i cii is' jimsuti it» , r cpidUiymtti^ 
etc., hiivt been very ^ratifying- 
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Thi-fi- ittfr nm hurk iiri^.iit-R d[*c4H*i iik the rrfcuivc v,ilin**«f ilnsi 
iiLi^hrrh ilnrins n vi isi war. Yoi i knr»w, hcki'lk-’ life naiurally mu»in»l, 
.lckI they tua certainly pSd pv;n linings, will ,l Lmgk. 

The firm ■private *Ea'ul. "VYtiy, nipgi-i\ that Imi^r "i mine sins hi jt»ni| 
tint nlim lie pbyt + F*y Day* it minds Jen 'jeaedy like die IftuHfm Sym- 
|i]|nny i JrI'ln i|r,L pl.ivisLi; ‘llw: Jivumry.' 

The i 
IVhiNi 4 

.kinJ pLivi 'Mi-w Call/ 1 lento down at rials Ikmii* naiiE *■>■**■ 
behave i: yon'iv kickin' de whlpprrl areata nui of de isEalt.' " 

poo 


y uri in 'iir.i ]iuy isli; i ih- 

y *ermnJ nt-crn replied.. "Why, nPEtfiT, ydil At til gut In* tuigh r .1-1 *H. 
I Snowball f-.il.-, I hit Imi^Ih-i flf iillilf, whips his lif^ rum’ 11 - 1 E huylc 
Liyn’Mi'HiirjIlt' I liKhkH down a\ mtils bean- .I3Ht Bays*, '5irjw?n rn« , 


"I don't like yuur henri Jiilimi.'" 
soid tile iiM 'jri .il r "YouYr 

h.in'l «>iJie ucmWc with angina puT- 

*'Vijfi'fr partly rijdit d'en tor/’ slid 
ibe a nnlira nt s sheepbhlv, "only lh.it 
ain’t her nj|iie_"—Ctjliqp Hiinw. 

DOG 

Utilr AcE-j. — "Muther, ^h.dl I run 

OUl Jiltl fKMl ihin lrtlrr? H 

"S’ct, I'liald, certainty nu| r IpY 

|«Mrsns m lonc-nri. mikI nm hi pri 
EUfil 4 dua W\t t>t dinars, l.L't you t 
fitlier £ 0 ." 

P: G □ 

Hiddki "Sup^jcrHtyou have been 
in tlw luivy mj EfiPiiJ you axe 1 iirruta- 

l-iiriII--.I |ti M *a Icgaf" 

Mkldir: M |4»i1y + I wurPi'e even 
mtlditt§. cl 


Yachtsman; “If thi* F^mdl ron- 
tiniic^-, I *haU heave m.'' 

PatMOjjw i wnnly i : 1 'Wli.i i .« • ■ i - 

riil way tu |jul It. 11 

S, □' P 

SPn ii Mini in Seaurh Orur.; 
ptfwEei! tfri* *iitn i 

H Tr«phlM!r l !l will III- |7: I -I’ L 1.1 L n 

to ike hill axt«nt t*f 2 bh-.ih ... 

Sr.^l dor^B which ain 1 ! never - In in 
rn'iiriv gwIiiliH wntli .-i r.inj.:i; nut 
I iJubhd Ijiurii ilbot-ffiJii which .lin'i 
IflUHtPcil with nvi wfy_ pnlSers. N.nti 
if I ain't I in-■ I of this in- 1 rainn tm 
ilpy ptaputy." 

□ DO 

I IwE4’ imm y ^li i]|>]jc-rMJ-.ilM.Lifeii-il Ni <1^ 

W'hri dimrl i m-I.> r«- in l>nl 

i a\ l^bnlcr Jim! liam, 

Ann I Kill.ir | .lint j.UIL. 

Ami when In; siwg-k« In i^.h plriisl 



6 


I V| TIIF MOSOUITO 
CREDIT— WitKN HE 
SEES AN OPENIN'U 
HE DIOS IN. 
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HE FELLOW WHO LIVES IN 
AN ATMOSPHERE OF CANT 
AND DOUBT EVENTUALLY 
SMOTHERS IN IT. 



Fischer’s Magazine 

‘iZ'rl, 1 ** ** - w " ‘f ttetto-ehlit- 

m/JHuf mn -is*, ff4er^ v n. 


H. <! • rrjLHiH & Co., [ 
Vul. (I ‘ 


URWPjfani m i ^ 

nc., il Hi,4 i Wjh^nij Avc. F Ohe^i, 111. 


APkn.. mi 


r, 


He Foryot the Scrvice 


\\r mu Ilw uf ,t l.„ importinj!... 

"" lh Vu" r j rei: 7 11 ^ . .Phnp, k-rni! • i„ 

"■;? ' ,i" n ,,f kUuil lli- 1111 -ii11 . Tllr. (iim‘ Itir 

r.ilktfl I riurn.. 

I can pt," he sail), '“.i folding typewriter tli.n my hm<i 

. l ’" r|ii ‘ l WC'RhrMliret ami onL-ii.lif ... , mt | 

’!* I'* ! 1 -! Kriuk <;f wwlt you t-v.T sjw By f.1..nn K rnv 
ordir m IVmiii h-r tin ibf,u*ianrl rtf 1 1 [ r.in lui iliem di>wn 
f “ r , ® 3 * 3 MCH. This, means 1 <-an sell them us r.i« 
a- iinq mnJM .i good proftf,." 

.\ few flays afttr this conversation we *,lw mr friend 
hj asked him iiiumi. the typvwrttrr ventUE*. 1 It smiled ru^ 
MjUv; 


"Everylhinjf wus all rij-hI except the Sfnfcf/' In- udd u*. 

U .- I ML! Id gel the mnehltn.-.- ,r| sin- price., Inn mnkj make nn 
deril on the rc-piiiir pari s. I alnio.Ht had given rrty enckr w hm 
i i *n v iiJT i-t| [i.3 mv ih.n repair* Ijo jimKii‘iNT.^iimqilly. 

U hen f found 1 couldn't service [lie machine* after they 
were - ii,i, | knew the dml w»a ofL" 


J■-vi- tv iliini; _w.ir, .tit fljilii, y.iii -..■ f rm thin K hit ihr $rt r- 
/r< Anri Srjriff i- -mr greatest a —ei -vrviee ihat Wc have 
rendered Cu the llioiisnnrln *d hi-rher hqui|iiiii‘!!t M|wnito» 
which w ill h i .iin iheir IHtnMip .1 n■ I l u iipcratinil lor all 
siim-, and which i- making u- mnnv new friend* imcIi -!a\ 
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Diseases of the Blood Vessels 

It. R, ([rover, M. if*., Cnlarad-i Spring* 

r !A?77;/? / 05 CZ./Ji- I ■ ■■inline>n i ll ii.iMi'ri/nl |j V .3 
degoiSeiiillvc fm-uv tilting mi ill l lie arterial wath 'E’hi- 

i>r«cw if- very 4 nu, re- 

4E ii irifijc years in which tfi develop, 

[ tact Soli m iniii l- nr 1 eSB*il«ature p 

which gives ri-e tn many i heories 
rimJ 1,'iiiijin i nirs- This being true, 
pL'i niii*’ tin 1 speaker rn advance .i ihr-nry of hi- own- which 
i-,: All iif .iriL-rm£idnnt.wib nut i\iUM!il In ^]M:ri|ir infec* 
lion are primarily due lu faulty aLiiuemnliou, The im« 
pri'firr slitting up "I liu 1 pmtein nmlmilt 1 -i i free nr forms 
a fn^ir fttibuttan-rc which enters the riiruLinmi ami caunm* 
.m fmi-iitkm iif the pressor nerve liber:-, n -nlnu. in nurmw- 
irig (he caliber of the smaller xr^'U. which i-nl.hU an in¬ 
creas'd heart force m overcome tin- icrvi-aamv After a 
Inug, continued hy]li b M elision, rli.me* - ‘ ’ pi.' e in the 
iruiscidar walls "I [lit? larger ves-.eis. 

ArtenDsctemsiH is often prominent in »’ ■ *■ v'■••-■-Is cif the 
brain coronary ariertc* and the aorta am I - is. lie- present 
when ii raiinn'r be detected in the vr--. - h> r\i remit ivs. 

Kegiirdless of all thenries *»f ii- elbh . Ii is a dtniriil 
fact that hypertension precedes the arterial rliangss. 

TREATMENT During its development. nr i he Isyper- 
pieth -t.Lge, much may he .iecu-tii|ilisln?d by .liiiin’ondMi- 
e 34iii p combined whh pm per dietetic and hygienic uiMimge* 
mi :ii i if 1 Fi-. i r rnefl t he in-til tiled during the early slit gen of 
hypertension, paih^h^kMl changes' in rile larger vessels mav 
1«r prevemed, After the disease i-. ^»~IL developed and 
card in vascular changes have taken place, there is ltd cure, 
bug util l much itt.iy he done m prevent further rliunge* bj 
keeping the arterial icrh-iod within the safety zone, .urn Inis 

fc gelamp] (shed by rheTe oh-Crvarioii, .Lit-1 . .. I real - 

nat m by ,-iurrH nmlriif.i l at(| acid I lie iidr^pl i> m • d *Ui‘h hyginMC 
artd dietetic ir.-M.-nn- that comnican sense wall suggest* 1 



|.*** hn * " J livr ■'< -tv.iicl furl her ,l,i[i x< -, in 1 ,i, w 

SUT" '" *' 1 }k rn],,wA - M,J hi - «* 

I In- mriM.l. tif llie! tlime r.m only tw eatimaied hv iln- 
syiii,.1„m* pr.. in. 1 , 11,1 tluy 4 «f n,n „|«„ v , ^ K «Nte 

in airmail with a -in,ill dose nr tow amorr.i.i The fir-r 

r real me.. r aw IiuliM lint cu:rcr| JlMi m * fw j 

perifill Ilf lu tniMUlEn. Then- h nu advantage in l.eavv 
at any time. 


Wink- pfrparing lliU paper I rear! in «mne I'-urnal a dr- 

r ,, i. . -I terhnre empluyed l«y an operator ulm ,] luu li| 

km ii\ filter. \ i u\h abiPiiL a- IoIImwm \ lirkbul rk-rtn-le, 
KK in. In- i well Miiapecl hir comas r i, F* iipjilinf itin n.int- 
o| *hi Meek tK-er this a piere iji bl-^k tan i- .ipplie.f. 
■ U Inched Era ciiil 1 lertlkitlal of »| Atm in vat hy rfiiuphore. ilit 
oilier Lcnnilliii ln-itlg ult-icited to ifu- oniiknM.'r chair n.id, 
-i i Ilf rent of l.tltlu In I,.St HI fna. p.q-.-^Hf fr.r ti.l mhaun 


\\hi\v lish [L'chnii might ?lo Xu ry well in i-.irh d 

UyinrrEensitJu, if npplbrl to a tpsL- -if advaiu fd artcri-iwlf-r-KN 
that chance taken would Favor a curoiier's inqueatt* 
t if all rtindidrms 1 tea ted by auiiKniidentiatSon, E know 
-nf none which calls fnr myre CUUttoil iu its ap[iliraiion ili.rn 
in arterinsdcrosiii. 


3 .et ii Irt? reniembcn.fl ih.u iinaU dnMCt bjf a king j^bixl 
of time are mure clfuctnal tliaai far^e d-i-crs 1 • «r any |w rn-d 
■ h time. In the lreal; meni uf eIik dicca-r [lu re i- no Iwnelii: 
in bu derived by plightug the tkrec to .i point caucus per* 
spiral inn. a nth furl lu-rmoru, t he e.\ciial mitt . i dd.ii.ilinn »( 
the vwsdii of tile brahi might lead to .l iuebral acciilent 
Sufferers from this dfcwise arr nflen .inrti-vL?»l 3ic srainpy 
iif b hi- i \i remities and si may I* The only '■vnipoon 
Miggesiiiig I he diiteA^V- This ii.nffitioU filffs fnr Ipml tBft- 
thermy. Beil remcmlieretl that Itat k"?al appln. amai .often 
yields otirtsl lI iiE i-uiiiK iis well a> lival eiTi * !■>; therefore* it 
• !>..., !i i>i plan loth • !• fwlw 1 ! the -aine lUfMCl 
the limb, iIi l 1 ulsjucl being to heal the vilja-iritrat aEHi 
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m'CH* K -V ATAGAZMt 


Ai'Ril. r w:/ 


i 


n'\A\ rI n 1 ‘.jwnin; jmluetitfrilt irealniimiH -In HihI im (tide i in 
ak | 1 n IfaJ (111 1 ‘tL’]l r ■ U'M ll t'U'i’i I I Ifli tHI 0 [l|l.—Ilf - l r I i-- nl dll' 
|g 111 |i v,iih iDie obrErude -omeHvhn! rif.iii i 1 Bn• IhhIy II dn* 
i,(, i- n | c In I a ken Iwforr and .tfiet ihe I real nii-rij p a 

i- , I ipi i i-• i i in i hi- Molir |'M -mu’ . .. ■ io- will I 

,,| m-i itd 1,el t»L' loavi this rhuiighE with you. Wlsitr- diu 
JiifJi frcqiii'tit-y rltrmrt U useful in arlerio^ In ii i s 
I h iLi.'iit i‘<|na3U i-.i 11 -.< 1 ills- of doing Ininn 

■— A/fdtVfi/ Htmid. 

The Employment of Some Forms of 
Electricity in Cardiovascular Diseases 

Ely 3 K^Ard C. TttU*, M. D.. x«» Yiprk 

* * * Tlif newer type of Ibgli I ■' i ih | i h ■ n i v Apji.n itiia 

enable* u* m ini rntlnt , i i heat vy-i-ii hilo dio detpr t Mru -run -, 
ami Elio irnj in h ileiittite dose. When j>iutherniY = p 3 h| rci I 
hi Mtfficiom quantity 10 she heart and gnmtur b!-. i ■ i-s*efe 
hi «f hypertension, the llrst e Elect ohserYnl * he 

Upon (he viisuiuolur m. , rvL , .- 1 v vhietieurt by trlti-l ■ i i-* *dnr 
‘'lp.i-in and -ift oqualifttiion nf ilie rirrulaiiun. wi? 1 leased 
elimination uf io\ic fpfgeis and solid* from i In- rLniij - %A die 
I Iy- Thi* lr -Iimvlti by die Cttumnlions [rnm 1 lie -kin nnd 
mufoLt* membranes arid bj I he iiicitn^ of tovio ju’"i.lue(s 
l"«nd in ihe urine after cadi 1 real merit. One rail readily 
api" , mair die mivam age* nf I hit- procedure i*vo.ii hi da-es 

!..-r rvnnvvi cliiinjji H have uerurred in the blind ve^vels. 

* * ■ I >r. De Kraft ray 1 ’ “High I'Vtquentfy (.'inrcnis 

PfwWf Uh t« raise die 14m .r! |i-n litl* w lien (nn I nvr, m well 

rti lower ii w I loll 1 ««j high Wo lilluw that there but h 

V - 1 .. Lor and v.mfcdjlaliT nerve-. [i ,i|t|HMFS I'ortaitt 

‘ is i- the refill nf a varieiy m 1 n»in: gprodurtsgeneraled m 
flit- human Uhly we may have eifhrr tin ImbiSson uf the 
v.inw Mti-irii i-i.r nr <i[ i In s.i -1 >ili|;11-• i- niTvo. 

|[m- fiiret eitoi i fpf the great rapidity <il the -Ln:ioedinp 
"" UliiTifjii- is .irt imojiho he.iting nf the Mlrfare of 


4 

I 


the body nmlnl theU...Hl. ... .. . 

- |mi, ; ur ^ in-.i|literal diliialimi 

"I 11,1 S,hMH| . v- r; ; mtL < 1 he Mur lime, in dunidiitirm of 
1 ill> uwi '* 1 El wniild apt>e..E ihul the hynimithel |y 

nereuue m-mou, «-. allinLihUrd hi a im*j profouml miinner/ 1 


[ In-elTi-i i ...f H\ V h I-rummm y * "iineni - on the ^vmniUhfEir 
nor veins iymtem h well illtwtriitnl hy oWrvjiEic.ni .. . | iy 

Shedsiib. Ili- tMtiitliPieil ItLidiunny by mennh c*j * , 

ekumtirs anh a rombim -l iirv.i of > 7 .a - |L iaio mi I ho 

npi'i-r 'In |miV V, 1 -|| Ijhlii. | ... Ih>- |||, i let ' •'I' 1 , iral Vorlelwilr 

and dio Fuwer ir. tin middle dorsal. Vfum five [minitori to 
-■rsi-ii litnidred iTiil 1 iuni|iem were pii - for I lor five ur six 
itiinntos. III S3 « a-Ei- o[ Hi-vere ht-;ad.n lie which netompanied 
'-led lit 111L] in is lr uii.im I■ I ■ hi irrn|j 1 iH ■ ll a. 
rlo- r es- vi.'invh .OI'I li-ss of hearing, twelve Bn (Vfiton ,i[ipli. 

1 tolicvetl l lie hearLirlM- In aflnlhtr 1,00 of ri rejjnil 

pliili- leri .‘ipiiliral wm> tofit-voc! rlio hi-.irhi. In liv| .omnLi 
and 1 he ilokth ini (he mts smtl restored die patient to working 
eapadtv . ii ^ intemt ing in no(o dial I he Argyll 
:-:v;n ivhirli vvijs prtfsent, di^i|>|>earcd nfitr the treat men c 

tinnil iesuliH- wore filnaintil in filltea .■.h- nl 
film : ionul disorders acrompunii-B! by 1 sfn ulaton’ di^ttirUmm 
in 1 lie 1 hoarl. In iln- majotjiy id oaH-s, the Mood prequire, 
when above rormnI. was inhered :ifier each trejutmont. and 
j oiiiasin d 1 idler a rMinibi-r ■ ■ f . 1 |j jdi• ai isuo, ThlP aitthtMT 
I'amirm* agahlst [imlonged treatinonr in view -u die in Lrkiil 
eirenhatory changci, produced IR die eerebral orcukiiinn. 
wliirli, hr imdnsLillie, may cause nnomi.i nf iho hr.iin. low 
1 -Eriuij procure arul escitenient In my evjw'ritijee diet 
syni|Uom«i do rn-i shm ur if d|t- Uiadiermy ^ apj-lirrl riicn-ile 

through die brain The ... DiaitiWffty In .ir ien,^ U-kj^ 

4 jf die brain i- remarkable and [0niiamm beurih ha^ 
Im^on iiotcrl. 


Nninemus olirt-r^'aiioris. ciiabk* uh to as^erl lliar .* n-'rm.d 

blood pressure in an nther-vyhe [Lonltliv i- never in- 

tluenml bv Hush l'nM|ueim- t tirroiH^ii omptoM'd in ituwfcf- 
aie dnses/ * * ’ *' fk\t. K } I M Jmr t i 
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Diathermy in Surgery 

gcnindiim event* i he advantage* -f .li.i.lirnny m ii'miln 
mJJ ' I emtw. itn; absence of hemorrhage. .lie brief time re- 

iiiiifvH! .. < h< lri n'« iagliIt. >. ilM nl.MMi Hi'H wul. 

U,l .11 .mipcmblr cows. The drawback tire the danger 

.if vi-«’4Klary hemorrhage the . .. ‘V" 1 11 

d* d Her i>f Injun- tif (uiiw, with «n^fum ...- A 

Mmntrte tin® «■ mM. <" nearly nil the iwcity ca.tc. of 

tomcU angioma*, l«-l. * <>r mk-mmU he. tlwmhos. bui he 

- rSi.it 1 1 1■ 11 1 1■ 1 1 n■ y I- miM^Sy all .'n-l i" -iir K rry, ami 

iMiinm tlifc-e il- iiliiw, i j u j t us-il 

— J.J. \f. 3 -, i • •- - K 


Surgical Diathermy in the Treatment of 
Malignant Disease of the 1 lirostt 

U r S, Synlft, M. I>. 

I hirinc .lie last two years lhr author ha* n»cn ..atihcrrtiy 

'm trilling maiiciiiiiicy cil the throat IW-d Ims ... 11 

give* u real relief. 

u. and mom, surgical diathermy is being recognized 

,ii iiilu.ihh- and preferable to nnlfeiry sjir«i.- ,l |i . lM 

mi.%natid» ,>f the raoulh muJ especially m in"' 1 ' ol I " L ‘ 
plmrynx,. 

Tin- writer use* si flat plate wrt^jjtd in sewral Livers ul 
Lim wruiiK util of saline solution 4inn tbb is plru'ed miner im? 
twtieat** tut locks. Thv active pukis in tin- i"'"' ..i .1 iium 
kmi'.- nr ;* 1 imc m -n fnr -nt-dl gn -wifi* i, whirli n* | iIliU^i il ml-* 
the i i—-isi - ami Jlii- < utT4.Mii di.i-rd. 1 hi' blitml ui>*t j ls .id 
I iP,I£Ukill'd.. hrcicf ihe upt'MiMin ^ .i lilomik-Eab mho luu when 
vi-s^’Es. tht* si/t* ui tin- r.irntitl or llu* IIimi^li^I miTltv 4it 
■vrut.l U U better in tisc a temporary ligaiun:. Complex 

..v.il i, dune* ,n tin- linit -d tbu firsi u^immii. II tfnmb* 

art pre *-!,■ 111 "liry ;in; rrnmVurl LitiT in llir Ui-n-il iM-iiini’i 



1 

I 

t 


Tint jiui bur pM , si’m*'d *i\ jhirirhi* wlumi lie had m*.nd 
Ik dtailimny and in win mi grout impn>vi^nt .mil relief 

Ii.ihI Im tis w rough* - 

Tin’ of rlinlhvrmy me thus il i* prartirully 

I.In. ii |li - jin I io iIlmm-i? involving | hr oriiphiLryiiv . 

M|rer*ilit»i irrpiiml i«i i^piH k 11 h* itmwtb ASwctinr ol 
sluirk .Hid psLi'fl 1- .il*.'! il m.irlstd jHlvHEtUKjr amt tthpr i- nil 
rUb -il niU of itil iiiiptmiKiUicjn lis ihvtv i-s in ij|M?riiiiuh, 

ftftrjtpri: &U,r L Jfrif, ten 


Diathermy for Malignant Disease of the 
Mouth, Pharnyx and Throat 

N-ormun Fuiirr»-iiru M. II.., t$i. 1$. 


N vfrtltTll -Mi > cssfu! caytH htt rcporii?tl. I he .luLhnr liiin 
'^i-n Lt—»m l; ilisithtrmy in th.-i- r^mlllinnsi 1 m mi ml- lli.m 
1-ji-hL ve'.u-, iiiul 1 lio great innjuriiy *A lii^ c^t-, weil* in drt 
,nixvmtud Hille of dhvitw tie ha* n:\ptrrh*Hit’ll nu dlfficully 
1,1, iLh st’vcri- lienuirrliogv in any -inre hr adopiud lhc 

pliiii of ligating the main vl^^I supplying lllv purl lo [* 
srL-jiU'd, w hen I’xttiiiLis treatment is to Ihj given or wlim ihr 
jHicicnt Iso?. I'hickuncil .irLi’fie^ or h igll blood pftWire. 

If the primary grt m\h U intensive, deeply rc«>urf and in a 
l^i aliiv unfavorable ii> h- flE-imelion, and imperial ly d ilf 
-ei'ondnrv in the neck iire ninKivt ur tive^l; Lhere 

.null KkcliluHNl uf cm tv ■ Artificer,* an indurnui I a rc» m t he 

.. i ir pharvn* of a patHmi over mnUlc ait* » mom Wscly 

... In- Hiangrturti tli-.n mhetwlsc. Septic ulcer. r«tt ->■> «um- 
ui.i i. often given as lilt- dingntiMk whim lie- >*•-•< 1 r-.uS.n- n 
i-piihclinmn. Il shnuld U- rt.iicmliered that L ' UL ^' *’ r 
pharyngeal crtrtivr will often give a pOtHUvc \\ .■ t r.. sn. . 

II [lie Riantfe. eantlnl In- tie,ill with U i» '-■! j"' .}|j.jJ 1 * ]', 

dbatlicim- I., the primary growth ««l« ([ >r pMUyl 
, 1 k m®n ircatuil ^inmcfltw or Invades the fmoal 
,he neck then ilwiv di-ul.l U- .m inivn^l of iwv> ** three 
(C.wV •« /or# tSf 
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utorttax's maowni 


The New **Kolisehcr” Spark Gap 

A Qcncrmts Offer 

Physf i ti-iOi. lilt* ikm 'Kofi^-heri' m l|-> Ii lvl hvvn 
delighted wi ih i i *- es i re rue. i- 1 11i **t11 *■! by, nl w 11 re * d i n mblo 
Of 1 1 l’i * ftsliy «i! dvj»Lii|£. i- well .n sir. -lI litii y tn w i I Jitti .ui■ I 

initvfniSiv H-vLTf linage, c ha! it hn* en rirriy Nipcri-edei-l (he 

old ivy k-rv 

hi spiie iif fin’ faCI thill tin. 1 demand l^r i lit* <>!■ I type* is 
1'rttlreiy making any a How mine we m.iy rn.ike for 

i hcm i l n entire Ins* m iirt, \M‘, :1S a null ter of sendee and of 
buiklin^ add it ini ml Fischer *■■■. w| Will, .in prepared in 
make -i generuiiH allowance on your old gap t-.w.trih gIil- 
jiurchiise of it new urns 

JttM reiurn the ettclogctl postal card- an-1 m-i* will mip- 
prige you with a very generous offer. V 11 * ■ "KOL- 
ISHKk (lap will hi your pre^nt ni yV : ' "F-O," 

Type ,! l sir "Military ' M ridel wi i In mi , iy s’ lerath m*. 

Reprints of Fischer Physio therapeutic 
Meeting Almost Readv 

After seeming] y endless ileluvs. we fiiudh have all of 
rlie i-.ipi .if ihe 1eemrt> amt eiinir* given ■ ; the l.ogan 
Square Xia^unk Auditorium. October. M*JJT 

The 1 " M-.k will Ite ii great deal more vnlundn-nus than we 
had amici palled, and there h a Eol of expen*- an at- lied to 
the prut ling i hereof WV have call*, for .lUilii iwo hun¬ 
dred cn| r«-- r I ml will not jend tilU book to prvss limit we 
di-iw mure drhniiek jusl Ikiw many are desired, -i- the 
i*i-i; nf eai h . npi will ikm-K slightly a* tlie ijitumiiy is 
.ii' n m- 4. I he pm e will In- about S-A<H> each 

IF VOL W LSI I (INK OF THESE COPIES, DOC¬ 
TOR, IT Wil l BK XECKSSAKY TO SEND VOl'R 
OltlJKtt 1 N ISV RKTL R\ \1\IL. You will find \i 
well worth while and the hesi possible boy at ihe 
prk-e asked. I se rbe enclosed postal for your coil' 
rente net*. 


Program for Our Physiotherapeutic 
Meeting 

Monday, May 12, 1924 

We will have with ti»: 

" f«A\K KNOTTS, M. I>.. .4 CWr*, 

PhyMMtifraiwiniiT (W llUh-m- 'J:. . \ \[ 

MU I S j HRKVVLR. M, I... Uiu-nln, Neb 

M.-i|tr ..I Di.liIhtiuv in General Offi [L < p ril< ^| re 

.Us l'.\\ KOMSfHKR. M U,, <4 rhimjl” ** *' 

SargieaJ I haibermy in Muliuuande^ 

1 1 JHI in \im Nticm 

Tin- afirrUiHi-iL fif.m l.M\ mritl H ih> P. M udl | H - n? 
al ihe Lirt»tf CAiunly H-opit.il, llurnsunalld Winn I Siren-, 
Chicago. 

11 K. 1 > K 1 J HA K, Ph> ssiri an ■ i n -clikrgi,' i i lit- Ph y -?ri- 
ilivi.ijn 1 Department, will uvliibii l.w-. ther,i(Kiidc 
im.MSLin.-s and llit' various teelmEir^ rmploywl i-n tin- Wi.rt 
of that uisuimiBin. This i* a wonderful ofiportunlty^iuiil 

wi are villi' that many «if our good fnLTkls will irvkv ,ivl- 
i.arLLiLgi'. 


Hole to Qet 

itRu iM; i ■ i •* nitii u -,, 

. i i . -i - ■ -I ■ I -i ■ n«. • 

Rill'll -.'. l|i L.- 'iVilran.lB AHIUF' 
rC 

IS V tLfir.VA'mi I Or I l.r 1 | .... 
> n a.| L i'.iPi -L" I . Writrril ,11. 
IhLtr Suaj.llft. wulh lin» M- ■ K r- .ri h 
tu ’VValriltH* Vvf-niir Jml i ’ l -*N 
Llia. li -a-i if ’ 1M 

m SI HRI F. Li\H W^lri 
r ih’ In W*TrilH*» "LP*J 

-Of LAurV VLtnrbtnHl, 


tJ. (j. NSCHKK » t«»„ 


U'i‘hoveampU' space Tnr 
nil of you. R«number the 
date «tiJ ctinie to our t.f£- 
ti.Tc and Demons!ncSnft 
Rooms. At 

2«5« A BANS1A W KMT 
CHICAGO 

Inc., Phone Armlfatle #AU 
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FiXCtiEtrS STMJZfXE 


dmt. /y.v 


is 


fit 


yverks between rlt^rruflinrt of 1 lie primary growth by din- 
lin'rmj' ji mI tin. neck ojrerEii iun> tuherwise final septas may 
ocvuv' If cSio Mirgems i!t in doubt whether he can make a 
tliur-nHgh clearance from Mu 1 neck I hers the gland ilyientiion 
should precede Ui.it upon tin? primary growth. 

Brit. M, /*£, /9Ji 


Physiotherapy With Special Reference 
to Diathermy 

L. It. >1. D. 

Electrocoagulation should he tysed only by ihe expert 
*urgc»rit Dtskealiou atnl fulgtiration are excellent fur the 
rei novai of wan- for rEsrh uncle* and polypi, liui time mid 
jiitupulniiii ctenjS&t^ in the after cure are necessary far tor- 

in securing results 

A case of Bell’a palsy is cited in which the ifocm tin- n?vd 
fur thirty min [lie? ant) followed In the ultraviolet in hair 
mi nuns ill a distanct 1 of 36 inches for tuu days h. « < ^viuji 
was followed hy the electrode with a very shots 
Fur ten minutes on the second day, until Lie- lime was 
gradually increased to twenty minutes. After lhr ihird nr 
fourth treat men the pain ceased illld afier twelve treatment* 
rhe |hiitern was cured and lias remained so for three immths 
t m diiic. 

Deafnrs- and ihiniiuh aariu rn are often htrlped h> I he 
-i H-: brush 'II- li.irjc, and it h liemdiriul in casts of sprain 
and bruits Pa lien Is should not lie given um loci 14 .1 ireai- 
merit ihe lirsi time, bui j± 1 real mem of 3 e->. Ilian Jn minute*’ 
■ 1 ur. 11 loll “will he disappointing in iis results.. Likewise if I he 
I it fiine i- nut kepi clean, light, dry. well aired mad well 
i liter], results will not he gutrf!. 

fur --in 1 Tiv. it merit a high frepuvney outfit producing 

from IjHJu lu i(KJO in a. is necessary r wiill insu lilted rlieo- 
plnirr- and diem metal ftir making vledmdes. 


I In- *'Hvri ik-nml :iml lln ^in idnatla r,f ihu i,ldivi(lti ,1 
p.miin Will .li'lenuilU' I hif HtMKtll qf (tie (Uma| I., u» 
( L'l I.UII is uni'U fur E W hcmitm .mil tiuuittu (hi- iu.i.l mink 
thigh and upper arm. 


SliLitlLLTiny may In. made either sedative nr siinvnLlUe 

..ml |[ improm-r ns lime Is n-n| lie- patiunl wilt . . .. 

eolith- mslt .Whiirgt- which will imm-a-e rather llion dumnUh 
ahe pain. Diathermy is useful hi .ill Wm- uf iirthrld-. uid 
lie Ur His. bronclnlis. plcuri-v ami piimi iiiuinn and m W* 
..ml muscles rigid from disuse. It h> also an aid iti treating 
. MiaiTh uf the gall -bladder. Jl is nut. however, .1 cun-all and 
. nils for knowledge in iis use, e. g.. if used in pressure of 
i iii ashiuUUeil pus 1 he wall will break and rm taMalic alwri^s 
will result, Ultraviolet in ridtetB and anemia amj u b pro- 
tu’iicni aguinsd X-ray Imms is recommended I• ■.r the Saner 
purpose ii l> Used i ill lilt'd ii Ltd y after X-ray 1 rear incut ami 
every I wo or three days in lie tween. 


Ar the present lime mu 1 id' the great nlistarles to prugre** 
■11 11 Is y -= i l 1 s lierapy is E lu- lack oF any facilities for leu nift^ 1 he 
■aieiplcs and practice thertioF. 

..UrJ. tVtfJMiFJ /iwrr. 3&:3SS'-3$$ t !hr , i?2.1 


Arthritis Deformans 

One of our readers has asked for an opinion reiMnhm; 

! he .1 pplication uf I hiillivrmy in cases i)f Arthritis Deforrtums 
We are indel iteii tu IV l ; ranfc Knoci-. M I h -"-l t hh’ago. 
for the very concise, pleasant Eoiniminieaiu.n which follows; 

J, 1 ttuike i| an invariable rule to give every pc viu ,t 
ilmnitigli evaiiiinaiioEi ltdan starting Imu or her on dia- 
1 her my nr aattn roiulettsiit son 1 real meni. paying esperial 
alien lion in cl i eh in at ion and the condition et inc hears. 
kidneys liver and colon- 

[ 1 h arthrilm tlefortniins the elimination is -skav , s |Ntor 
When vou Li tie rate an esressivr aifloLins of ' ht * 

1jm.Iv will. tHnlliL'iiny >ou must t.tkv ihv m;ccw.w> l >[ *’ 


■ 
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FISCffFWS SfAGJZrtfE 




i? 


ij 


r.iutiariB it> ttiinmcite ilu-m bv flic five use of lu hi live** .im| 

1 1 ii- drinking of H'vcnil gl,i-i*es uf ling wager daily, foiling 
rbf day with twn glasses nuc hour I Hi fort: breakfast. 

(n this condition dialhcrm^^ .Himuld !*■ given in .spLuive 
cIoskt, starting you f machine wit h iOd uiilliumperes, im-n\is- 
tpg the citrine 100 rviiLliuMperc# at a time until you reach 
the annumt you vv?*h ro give, .iim I taking five minute in 
bring up ynUf current tn i his point. 

The first treatment should tie -100 niilltamjirn-s fnr 2 U 
minuici, then gradually turn nff your current Increase 
the amount of i iirreni slightly wiih each treatment unit! 
you reach 500 to "[10 nubia m pores, which * hi mid nut be 
exceeded m a patien t of ibis type, altd I he dtirnlhiii nf the 

lregiment ?hmiM nut exceed 30 mi miles. 

I have observed in twri patients ll tendem s '■ extreme 
nervousness and collapse after they had lal- n cvera! 
din i hermy t real nsen tDr>t h wer< J pa s i oi t v ■ ■ I aye, 

arid of the rlebi! kited type with a history of h-in. - nidi up 
[iivrmin They rompl allied of a fee I i up of pi .t.:d | n - --.i ra¬ 
tion and had to be kept in lted several day-, r*- > . being 

slrm in ime ease, about two week- 

3 loping that you will find somei-hing in chi- Umilt 1 Sille 

will be helpful to Hr, I) , I am/" 

Yours fiincfcrclv. 

Or, Frffitfe /iw/te. 

!' S — J wkli in emphasise |l| il daring tile eiMtfe n Jrse of 
treatment with diathermy the kidneys should be 
watched closely. 


Iliil ymi rfcnl ;il mmk ili Ifidy [jilting a halts who wa- ni-urlv .i-jiliyxSiUtd 
by n Ifnikiiiy; heUtfr? iiy* a Mwipt^r aucount r ,j hSh' wjir srivfcd 

Iiv rhr- Hrafrhfub^rw ol fhr elevator mart/* 




-- j j m 


and Throat 

Sy WHIbm L. Osrk, M. || ai ehila, 

I'Jeci mi herm ic met h* wis are 
pec Li liar! v adapted to site treat- 
mciH of Cancer within the 
oioiHki. Malignant tissue (in- 
i hiding brine) occurring in any 
part of [lit: oral cavity, com¬ 
prising the lips, buccal stiff ace, 
tongue, floor of the mouth, 
alveolus hard palate, antrum, 

•i.n-jk. pharynx, epiglottis, 

'.uyn>,. and proximal end of the 

viiphapus, may be destroyed 

V, J h one olcctmtlicrmir Opera¬ 
in ,11, 

ii is not necessary Losplit the 
*■ 1 ll' ek surgically in render 
: 11 i%s iti asjesstblc to treatment* 

Litre i he exposure secured by the usr of a nmaih gag, check 
1 1 inn-(or-, tract ion on tongue by means nf a su i u rv or tongue 
| c rji or by the use id mi ciiflofiropfc is sufficient to | vr 111:■ 

i he destruction of a growth. A tongue may K- ™gi ibtcd 
to she bust .liu I then excised without beiDurrha^e. 

In mldttinn tu the desiccatimt or coaffittlaimn of si-suesand 
i he sealing of blrw>cl and lymph channels, the heal penetrate* 
ln'voml ilu; ,mM iwullv dmrciyed and dcviian a* m alignant 
,-rlU wiilunn impairing the healdiy h>hh'. tliw- U-^cn«i? ihi 
likdilmittl 'A local return;me or nieta»ta «4 and coww 
thf i maximal mnoiini of norwil tissue. , | .. .. 

Blood vessels encountered in ihe oral cavity a« W™™ 
liv tlm current, and ?vv„iul.m Su’mnrrli.oii . „ 

The elTiciencv of Klectmtliernm on " -’-U )w# 

lie iIlf judicious use of i '(n'raln t MlfK^ry* 

Rn\ iii'I Radium. • * * * 
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TvfV hundred wen 1 Ire.iled Uy -file or ln?ih iff the 

I .h, troihcrtfiic methods or in combination with surgery* the 
Jim-nigrii niv Hinl i.m (ill m. Surgery w-n win-hr ihe 

wvtr iilJirO’v-tble lo the Clim-in, wlicii n r^illliri! tin 

jncifii.if I m 1 f 11 by «is-HtH- lo l'S|«h- tin 1 ur.iwtlk or wilt'll ii 

rt-'iis nere&^iry to ejects? the glands. In the ronjiiriiy nl Lhc-e 
h , i ■-! (In- Ryfnl[<ru ray, rad ill in, or I m -1 Is ii.nl Iw-l-is limm! 
before it Im mi l BllfiT-'-ss, in which nil Ml I hi*H' - 1 v HI- were rn-i 
,md again. When the Roentgen ray or radiant had iml 
Iftt-ii employed Itefnre-. one or both im-asnre^ were lined in 
combi nation with elect nit herniic method^ when judgment 
ilLfliciLled llie wisdom of >n driing. 

—J.J. 

POD 

WE WISH to express uur appreciation rI! u - |e niAfhv 
friends far eIk: - ore* of nm*l pk’Jwnt ten. i. iv.-eivinj, 
commenting on Fferhcr'V Magazine," Spare per mining, 
we would like to re print all of them; here .in- a U w i -teemed 

sa mptea: 

"Yrrur M.iy.s*rnF E» aiirdy n Hippl}' of 'l-Jt-l | .f.ji .' - Irani 
mver 1 u rtivtT, .UhJ U gONH I >' jippftndl-tNJ by nil- 

da. E^Mhrtki .1 1 l*.. -l ' •■■ tNifa, 

" V'titr Mjgjtith! n '■i-ry Enlrrertlhti, ami I v lajuy u ...' m, it In 

fai t would rmsi ir very trtutb if ii iffitiM cciiw to i hem.- 

J. D. Palm. M. A, Muss. 

M l iicn Eitdvini KiidicrS rnguLirb". -nd .ijjpprccuiLc 

it vrry murli 11 £ ft /W^f. ,U. il, MhoimiI, ^ rJrJT. 

H Vouf frltritary iasun nl KifidurrV. Mugiixtjif! at hurol * " 

I .o‘i iiidi-r .l Kind in h« ahfe tti mm to this public.man for*nKjint- 
mtriv.nl '■ CAoj PftfHtpi. At, D , lt r crfa fVrwf, A’ C\ 

"Many ihank* few your cnurit-ty in wrrulinjc mi- your M-mimm*, 

(iftirh I vainr" £ £ .1/ ft, ESWf 

' Ki<-|r Mp iln I itJfk H-eWn Vb(|&.l*illv ctTt.il in IV till.’ U 
InttR-frli Aijnl, 11 I- rmirll rilevmcil hy thi- wiilri." 


u 

Something New in Sheet Block Tin 
Electrode Material 

Th 1 ' ri'-iill lii combined knowledge .irul i^iieriunrt- P.f 
i ■ ii11 Mi a ii l physician* mid uiir feittgineermg liepjtrimeni 

1 "Ihi t* rtirni‘1 King entirely m-w in dim i ckcinxlr m-o,-, M l 
p umpr.M‘d nl ii body uf very llfvih.k alloy with .1 -Wt nf 
i?tn\ tin osi «•; 1 1• ii -iik-. libel mi heriiijeutis-i^ will Mppretxn^ 

i he fad ilia I fiurr tin i- placed in roinar r wS t || the -kin in 
I ii i I'oi L-m o tri tin 1 loud generally supplied. 

t.in!. h i nf "ilii'k'i likick Tin will I n- -lnp]ieil i n .l wihhIou 

I olio I anti parked in ;m i ridiv Ld Lfeul n in l.Liner. Til i - roller 
In- r< 1 Milled, and Used tn removy I lit- kinks mil wrinfck- 
i n* 11 s tin- dec i rt jl k 1 1 m I wee n l reu t tnc win. 

Hi hough not ii- HcKihle nmL ;Lthipiiible ,o the German 
•I'l l iistsli. it esculknt for making, certain *ha|k- .iial 
■ I elecl rude--, ll i- readily rut with h 
i \o. 84o -.010 thick ttppmximutely 
: -I snare fee I to the pound, t h. $0,6? 
i "odu Nk&sus 

( .it. Xu. S'H—.fMK thick, a]iprnximutely I squnre fool to 
i Sic pound- Lb- So.b 5 
tYwIe Xkstlk 

E tome on Blood Pressure 

Bv IliLLrCiciti Btikcf tifp^vpr, O. 

JUSTorr THE PRESS! TliU1nM.lt i* im,Lln.J.lf toihc 

pin in iJt'illinll pnu'tiii*. "^ l ‘ ! ' 1 " ^" ,x |l1 ’ 

ilir c;i lisl' "I liiuli likititl |irv"inr .mil puff ratt' jjniiiitin*. 

I‘rice S».d!i, ptaip-iiil, imlmliiK i Iwy < 1 ’ .. 

S|M « YO( K OROKK FOR A t’Ot'V AT ONCE H I 

Jl. (T Fincher it Co., Imc-WM Wnbarwla We, 
CIliL'Llitll, til, 
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A PAGE OF FUN 



A pRNiifcrt' haiirn* in nJiinrul life viitkHi , ^urt in \Vn+U 

inetoik frith hit mi. j[i- 

I Im‘\ LMMWil .l Lulv. ^ i-n smn ta ymingi-r Tkm iIn* win .i k>I in mhIi-mi 
^FUrklLE <M i'.nm.| i. - Tlu* Vr.MIKIT r.'llM r« 1)1! I,ii. i III Hi i-M H.nl 
n nun'll In-111 Iih frlfr. NtH-|]p-,1 imih: ill-I -hi - ,nu i I li. -| , ili i<{ i i In He 
n-mviTMliiili Willi I ill yminy I,nh- 

KWivn iw rt'ULnh^l. hk wife, Vr-ry ilhli^rl ii-i, ., hn ,| W1 

Weffir. 31 

Ill' "ShJ timik etciff? wluiE Jifl. fralll- . I l.n-itt ..IhjuI t UHT." 


ITl* i 'Tooiffl llti'kr Trir iiiiIl- 
flunk ClkWfl uilli j th^Vi«>u| . 1111 I nn 

Mc.“ 

She: ‘ I Miln'i imi linrii: v-mr 

chivlc iKwfcr lEifaifori/raf. 

a □ o 

l.jwly; "Wi %sw rlir iirkertki-- 
nirral alniur E h i- h«|i*r king I nr v.ih 
uml wj'vt ccinn- tfi *-»r- k." 

Ottltrf: "Vr*. aEi-iil.k jf l ; I ml jifli-r 

KMflinK the iii! \ ih-KTirriiuri 

*4 il lr him: drrirird iHif Co wll." 

—Pvjsini Shtw\ 

ra o □ 

‘flu v i-jll thjt 4'iri SjWiinnmc " 

"Why- p *hr WHkIt> ?’■ 

"No, Inn *hc‘t iilifcriyp riliiT 
m j 4k- /Ji.'MM. 


■ 


lie: "\\i uL- now ranking em u 

tunnel. Ali: ’ii hoL K-nrrrl?" 

She: "Sm iiiu r ik<- the ri^ar 
uiie of your inouih,” 

□ n □ 

Muihk-r ilnohiik^ l1«m«uh l hr 
flbC ■ "l> Il liny I w‘i; fr««IU 

k.iI i-ilii -- i;i vlmb lu i- ill. 1 1 i' Vi-'iV I Ii in t 
li-iby I Hjrn in He 1 w«r|<| i* a i lirn^>e." 

F.iiIm ] i foniEling Ui> kr*l-Ihrt'Bl'' 
'"I In Ii l3i.ini; gmiilm -v jhii .. mir 
lir^i ! H 

d o o 

Sinn | ^igliii-sl n'ji fiJWfryl 

"I- ch.o rin- hi'ii'T r ki-B*-!- over 

11 Hafir J" 1 

K,klMimin: 41 SimhVin; th.ii V oni: 
id III* a*wijlUiH|Bu" 





UT YOUR SOI L INTO YOUR 
J' WORK AND YOU PUT YOUR 
** ■* WORK INTO YOUR SOUL. 
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\ ,MMir-L- iii physical TlusmpwtU's Im !»• cu 
ir i tin- Medlml School m ill. I nlvurslty ill rimsKe!^" 

**Thc da v when Physiolhurnpy whs looked upon m 
of dcHihtful propriety hm passed uwny. It has efimc 
fc imo Us own 1 ns n rccnftntzed closer hranch of the 

Art of healing." 

"W1SJ Mf-:\ PKOKIT liv THI-. 1 L-VMiWKITlM « 

thi*: wall/" 

Treatment of Hemorrhoids by Electrolysis 

By IT, W + SIGMONIK M. IK 
lira wfanitf lie. Im.t. 

Ai one lime there was ranfuMim ,i> • rIn irue mitLire of 

this a flee lino It ih now gcrterjHy i . .^n .. 1.1 1 ,i - .r pothdlogic 
condition involving* primarily, ilit blr■■ *i 1 * .-els ahoui (he 

termination of the bowel. When Bodenluui;i-i employed the 
term "hemorrhoidid disease/ 1 hu arlopi ■ m-usr uppra* 
pn,m- Me si goal inn the affection Ii.l- e ■■ ■ • eived,. The 

simplest and be?t clinical definition rha in give and 

frirnctlv -taie whal we mean would be. i ...-iiiurthuid-* or 
pile* are tumor.- origlnming in a patholo^i- '.dlthm of rhe 
benifirrlioidiil blood vessels/" 

Tfle can^e of hemorrhoids are predisposing arid esrcitmg 
The pri-di^^ri K c-iLO^ are: ilu upright carriage ul man. 
He maintain* the erect altitude fur almur i v.- -h liinl-of ihc 
Twenty-four Hour?. Climate and hmscui are also factors, 
wcumitg i l i! due- leu-a frequent ill milll m temperate 
climate 4 , lm .m-i (he torrid rlLnuiiv ha- a triideirry to 
diarrhea I affection-* .1 \\A in very cold regions the art of dcfeca.- 
Mnii !- |wmifpnrn'11 nt unduly lia-uncd, iliu- le.uling to cons-tp 

... ! 11111 -c raimriv. Diet arid Iiabil are ill* 1 jver 

eating, pjtrtfculurly of rich und highly scOMiiwd foods and ihe 

ti h « r '-f alcohol m Ii. I'la^er. are njiidumr in liepalir engorge- 

1 iti'iiI, • ■ >ii m 1 |m lion ami inie-lirud mvetnia. The middle 


MAY, fW * 


perhnt r«l Yitv 1- the agir muM affened An lor a?K. ibey are 
generally mure prcv.drtlt m die males. owing to du-if In ,,%y 
lifting and hard work 

Lm ilin- 1 -.him— .in- cun*! ipaUi m and the aei of deteriiiiun. 
III * unstipiilmil the vlouls always require *n.m}> niu^i-uhir 
effort In espel the emilrtiU in a direr lion nppogiU to lIic 
feuirii blood current Hi raining it studl, purgative- and 
oilier di uu-. ccrlidn iiflirle- of diet, pregrtariey, partiiridani 
.uid lighi hiring are all exciting causes. 

hi this paper we will n*e the dns&ificatiim nf esitonsil and 
i 111 ernal lieiTunrl \t in Is i 


Hv* internal heni'irrlixjidt- we mean all of thw •iilLiated 
bulow nr upon the distal side Ilf the tniieo-cut.Lllaou'i line. 
They arc cither envered I«>- the -kin or nkin and mufFMrnE.in- 
eons 1 iF-r*u l" of the aims and sire fined in their position ouinde 
«f 1 he external -.phineler muscle. 


Of the cvteriSai |si 1 e we have the varicose pile, the rhrom- 
hatii- pile arid i]\v conneclivt ti^ue pile or tab. I’M (he 
external pile? -nrne have recommended pndiite ta aKam.-m. 
Mv experience ha* nut been very iatisdactory with it 1 mler 
ln.‘;d anesthesia l find that one can remove the elm nr nit oil 
the Ltitanecntri tabs without much pain or iliacomfon In 
fact, I can do it rpikker sur^eally ihan by elvelnily^i* 


1 me rind hemerrholds are Incalctl a l wive or upon the IJKm* 
msd nde [if she muco-citUneLiu* line and invested wholly i-v 
mucmis membrane. It is dealing with therf (hat our elect meal 
Sruainivnc i- the tcealmeiu t>f choice. 


][ the njieftit-or hai-s a good galvanic outfit and umkr^tamN 
lie iHilarUv effect he can get excellent refill- d c- not 
(inline hi^ patient to bed, does not run the chance «l au 


nSte^Lhviir. 


In I.rtk-r In ^curc the rwvilt, the aaio^t rh.-i*.* 

poles miirt ever lw Iwnie in minii. El«inert}-1»* depend*^ 
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w „, ...i.* '<> «w 'WI<HI- V wd ‘ k F" w * 

... mu»l <* ■«*■• ™ c W*™! IJW^K 

' , ,, ,„v p 1n-sw-ii1 iiiitl ilwralMJiilir- l’-..’1i '=■ lIh- uitpeiwt,- 

*V r'lms ,11 1 1 '< jwhmiw. 15 f»r««lm-wls at 

AencBiliv*, Tl ! l ‘ l»«"hvjmw« .- .■« •«!•< c.m- 

,.-The (WHItiVC. nil fllluilim;- PiimIiAi- .. 

t(i ; Up. Mi'i'tliiiK- while the VaMi-dilatiir 

: I f |Vnr> I, the punitive is ;i *J»Svr of tn+ui- <.rn,l birdcm 
„ i.jt!, ,h. m . C aiivK i.Ffnlure-. mi*ismre and -; 1 f ‘''J^ .'*■ Tlu “ 
Uuivr ™t>- .1 stfAttKv influence tv Ini.■ mipilivv irnmes it. 

Tin- niwtivf iiMiiiil.ilt’i (h. 1 nlbllinirt «f (Ilf ..I wit I If ihu 

m-u-itiv.. liqeUW -."'I dhtalrfiaw* organ .*n I ~i mew res. 


TIn'if are re vend im-lltods nf tuMiiug lic.iKirrhoirlii clur- 
>, K .IK ,md all ni them have their iidv.u-.«fr > >n lire (iihi-r 
h ind all mcihutl* are condemned l.j' ilnwe whim* experience 
With them has not been satisfactory. ) have imd «mnl 

niHi»«|r. but Miefer llu- pi«nnv.' |mk-, tlrinj; rv .'Ilf. I ho 

prep;.... /the needle i*as follows: (1 1 TiU ..ti ordinary 

tamime needle and insuinte it by winding silk ill . ..I around 
ii ffiini mic-fourth inch front the eye to wm uiiE-foorih 
inch i.f i hr poll) i (II Slick the point «f «I" -d .nm .icnrk 
J,. r ,,UrLil nil--' -eighth I.f an inch, dins tc-iVM „ ' fifth til of 

an iriE-ti above sbe cork. Shellac ihc mv>\ front the 

tt FF cr«fld of the thread down to the carls, t Ini- If Living the 
pan above the thread unahvllarkwl iiml imm-ulMed to nt 
imti (111? m i 'II'- hobluf. The pari 111 ihe cork e- ! hij utliWsU- 
laird After [In: fMl-ic lias thomnKhly dried, remove the 
nn r dlt* mi ibe cork and il i* ready for use. 


I'Yir lii. 1 1 ■ ir.- : S11■ -;.i UK‘ tjuilliue arid tlrv-i liyclrnchli lriclL' or 
novocain. Inject the pile and wast a few niitniU 5 * for ihe 
foettliaia to iaJkc effect* The HEgallyc pole is a i delicti l n «i 
1.11 iif moi-i jud and -trapped in the .iIhIihiioil as to rmike 
and keep jsciuiI ioim.m i, b |i»4- a—many .1111" ni a -ti'-eU ' omnli 
I.a11 si Shi nirrETii breaks it i> nun uni*" i a I ile |1|H ' 
pattern. Attach iIk* pottliSve |n>le tn tlie miHle and insert 
[lie nit-ilk in the pjli . Insert it mtn the lop of I he |nh- 


■ .i-rr>-niK n n|i in 1 he ilrreiuh tUi^ vour uniii>.uhted iwiiiu U in 
ilir pile I he idea >4 i In- ilin- : «r| is in mnki- * > 4 iouhfcr \n 
l d ^ vl -oT ynur niwriiiiK the neetlte tim anil t«y uVinp ihc- 
thread f-n -i |;LLitk you can ailwuy- know Llrni you are iiki m 
rIi' M eti"i>^h and tilk( lieyond where yon wnnt to uOp. The 
^hell.n-ti-d iiihiiliisinik i- in ihe wall ml the pile and yuur 
h mere ni i ben jim - imo the pile. L w tiL»>ui Leu ur fifteen mil- 
liain|ieres until the pile ^1.1-. ;l ilrrirSed blanching u t a-diy 
h i|Jl>i-aranee. Piinetnre the |iik- near (he (HhAibKe. 

l»eeauie if you j^t iw duw to the haw, j-uli fp?i more after- 

pH 4 .lt. 

I-or idiom iw-li days you will nnticc no detided change in 
'ii; 11.1 in:,I ' .. .J- -n! :lie lliild 1 1 .1 % m Mil -11 .1 ■ m:V 

nt —,i r -1—1; m 1 him Always want your pal lent I bat it will be 4 
day 1 a "o liefore ytJti UK|Wt unirh of n i hinlj;e ami he will not 
he ili'iaplnmnfed al not geltlnR immediate relief. 

]ii';n each pile separately. Using 4 new- neetlh- lor each 
pile, because the post live pole causot the needle to mugbefi, 
dt-lenn-mle cmd thu^ it will break ■ sti when used the mn-miliJ 
rime. A ^imd way lf^ to treat one pile ai a -ill 11114. bo»rvcr P 
... hill- iit-ai nil of the |uhs at one time. This I W'lieve 
ion isiLteb -l rain on llu? paiiein ; wheie.ir. by treasing .air pile 
ai a eUii lie notices «n meonvememre. 


11 is iiuceiviHiry Hi have ail as^isiant as yini need -nine *«: 11~ 
to bold sbe sjircctiluni while you guide the m-nlli- with -me 
1 vand am! tmu cm tlie ctirreru with the other. 

There arc vyriciu* ipcculn nil the market that can )*• Uftctl 
to brine the ptle into view so one van use cV litsirumetll W 
S'. Iii. Il he i:- most ureustLMited- 


U must be rumembered that this irealnic-m imuu a pan • ■ ’ 

tor all re. lal inmldo. hut for all internal 1 mU - 1 h. 1 t ... 

the Sib rents variety you ran assure your patient ol a run* 

*Kead .n ilir- Thlhtrth Ainnu-U ^ *** ******* Kk * tn * ,lff ‘ 

aiirulk Aw^ Uikn. 


1 


_ 
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Fnrfnthcnnj’ h» the Treatment *»f Accessible Me.,* 
niiisrk- tlfaeiines. Wvmii i lw«- 1 * 0 - 1 , /*>. a, Si)y> 

ffif «| lf dm*rt..n 'v,i- .r. ..ml huh rt't '1 «■ brilliantly dc- 
I [,v Clark "I I'liil-uh'lplim I ■’rin.tn kj,..,- k f* 

„ , £„ .carl h ill lite, hill i* of -llHM u e.l fl.-tn m . 

r-inlJ rh-livr I ration of (lie tissue, mpdinii^ tin- ■ i.U 
•nd'convrrtini! ihc area treaicd intnn dry m.i •••. Motqovw 
:& mcilint) destroys tissue without oputiuiK 1 . 1"».1 or lymph 
channels mitl will a. r as slypMc wlien dun.- i- 
Lj ll(W l fi |k impassible eo ov^r-eftlfcisKitt tin imfwjrtmso- rj f 
the fact that w iiFl rndoThermy the growth i* removal as n 
iKTmtii' mass instead of tfs n group of viable idls. An im- 
|J4 . r fani difference Ijcmwti endothenny and ,dl either 
, 11 H .if t ...I- of I'iJttieriKBtion by beat is that m imcloilkTiny the 
^livc !•[,-, inidr is cold when applied. Hem omich from 
wirlim by the resistance of the tissue* in tin: current, The 
i; 11, r ,|M-i ij111 ji in..nii tieopLi^iitr nil ■ ilu-i -, i K-ni- n 

a nil malignant neoplasms. and syphilis ail yield to ihts 
treat men i Case* are cited in full through ari'clv. 



r<i, 1 1 %. J FH. J F^l. t 

Iiv;ums I and 2 —Basal cell epii he If hum ni nose driven 
n-ingle iFt.11mriM by tfioOQfinhir eiitlidherniv under local an- 
aiviiiesiu, I’i-jure 2 show# &ame ca=c fourteen days later; 
lesion completely healed* 

I'lfJitre- ■■ j iF j J -■ Largi bas.tl fell cpitlltrluniiu oMdl vm, 
iiivoKmi: lajfiilage b’jgiire 4 shows gfHjiJ ru* meric result 
after treatment by monopolar endothcmiy, under J -i P er 

* fiir iirjvocaine 


it* r, m* 


HndocervLcitis 

a> \\ . u fjM vesiAN, m. n, 


I >1 Ml Ml. Fin IlL'I . 


I have yniir inquiry cridij*iiig U-tutt From Ur \V |- 

s ' " J .. WadlhlKUni, |>. t t will Hive you || H - h-rb,,' 

Fnr IriMtHiK I lie tmnh 1 rmi very briefly arid h [be e|<m :u*r withe* 
imirr detail* 1 will be very glad in furnish it. | ..,n not 
ni teni]it in illseii^N ihe priihdlt4iy of rnrlfH nrviriii*. ,r. ihat 
' .m hr nhldisesl from any tc*t-JwM>k and i« already ufmIit. 
aUvut by Nr. 'Maritun, but will -,iy that in rilk. ill qU'^tElfir 

n 1 11. i rn m .. i’ondi i ions, (he acute cases art more uneiuNR 

to e rcahTUrHl ili.iii tht* rhronici aflil require Ir^ vuHaiinn in 
the lechnif limpbiyed* 1 have eKperimcniL'ili widely an ihe 
irertEmerit apf such I>pridiii4pn^ p ,md reeummcflil the fn]hiving 
procedures 


fake .i Mur^ai W.ivu dertmije. iLibri^ .ne wStIi 

Lvlycerinc a ml insert within the v^L^a n ■ l The Mr^r^c Wave 
4^itieI idal or prrjHt.iiir dectrodcH will (lu. but art >3 p>l 

i- lli. live as the larger VEtginal eks.' I rode Thk elfftmde is- 
Eiiiaclied to the D'Aireanval connectinn. Fur ihe Lirger 
indifTerent etectrcjilc,. diher black tin or wnre meah ihuukl lie 

ii- d. This derrrmle should be four nr five inches in di-im* 

rn r and is placed on the abdomen with ii- Upw.t eil^e akiut 
u m‘ iiii. ii above the symphysis piibSfl and midway U'lween 
i i. .iiiiiTinr superior spines of the iliac hones* Bnth the skin 
and the elerirode should he coaled heavily wiih wop lather to 
insure a firm contact, Thir- electrode is iwld in pra ff 
.iiiplvin^p firM toWL'I. and e licit a light weighi ■■ iirewni rh. 
sliiiimiu Tin* current h advanced slowly fo-m im i- fOtW 
..r rum I2WI ml!Iijiiipm-*, is allowed tO run f«*f at twit 
twenty minutes, and then mni.nl .rtt 1 »t 

jriiulltr sigtiSQidnl nr (iroslrtlic elceirodv “ “»«*■ ™ 

will v<mi[>l.iin of Uinii nntomfortabk when the cunMt 
retirin'?. iilM.ul ^i.*> hundred tmlltitlliptM- 
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MA r, 


[pi ,, rs ,!,. r.iM-s, l lie-nt" (rent me eel* should in? S Evi ’ e i daily at 

fij^L fmi in. rhmnir nili-l Mib-smuii? ra «0 tiirery otlurr rfciy in *■ 

Hirtsrii'in. It M.k«fnini tlrrtg to vi&\n weeks m ■ Lire a ■ uae 
of pro kind* I 

Itefnre mminit for treatingrit rIn- puUuiii dioidd i.tke a hot 
rrrM ,| if,nitlie allowing ihv water |o ilnw into the vagina for 
ELI feast fifteen minute This not only rhun-si-n. hut lm> an 
rrn 1 mriant there pen 1 m efiVm. The uterus is .11 hr>i EMiRnrgcd 

„ I, j, Imi vi-mi Iwroim?* 11 nilnn t^d riiiwn. in111 ■ 11 ihu 

>imu .,s tin- -skill on a person"* hand* will -In wlu u livid in 
'mawT fur 'iuni' lime. This helps 10 did ridge slug* and 
rnwnu* and firepans the held For the diuthermy 
Thlti is A very iitiporwm part of the (rent mom, .md she 
patient should he instructed 10 carry it out rdighmsk-. 

The above technic will prove effmive hi inMtoig .ilmnsl 
all inflammatory affect ions of the vagina, mem- ■ idrussn. 

Thtre are a number <d erWhplitilliiPil>. however Eli - require 
speda I pro™ 1 urea. Ch id of cli ese a re g n m i 1111 ^ 1 • J 1 h ■ ■ ve r vis p 

and pun t u lies. 

I I Treat mild erodon* of thu verm with 1 li. waier- 
eooled lamp Hiving five to eight minutes at .m « Jir-im h 
dismnre ll j-rnnuhltioUH nr j >.Lpi I li mi ui t ■ HI- ri-mi- |ireselfcC 1 
it should lie removed by fulguratioEi. For this w <wk properly 
fitting glass specuhe are e^emiid- page 70 # H. < 

Ki-ii her & C ocnpFiny 3 tySe 'TO" Bixik nf InstruiiiiiUh 

2 - A 1 .ireful uvnitUmillOft tillOtlld IjC madi' fur |iUS Ildws. 

The high fn-ffiK-rn y current yciw as a imuliivi. 1 In:-- njid 

will flare up an old pyoudpiux lliai has Uiiti dormant for „ 
v •-1 r- The fowl symptom of this rahirnliy \< pain in the 
lower abddmem followed in severe vu-sts by chalk, fever, and 
laur perminih*. | bun had one *tr tun emergriii y opera- 
ihjfiH ,,n , 11 ■’ i njn| of this, bill -liiii V coming |o nudoi^uonl the 
miuiiiiou, I even ttvai pun itlfaes Using the mhiiie 

mentioned ubave, und have effected tumiemii* cures, If this 
fomplir.iimu b m:oglii*t j rl hi Muir, ll riL.ll In- ai’n^led by 

-V* /. 4 JJ ? 1 /J , 1 


I 


Program for Our Monthly Physiotherapy 
Meeting 

Tuesday* June 10 , ly 24 


These * diuj.'s and lecture- dial we have hrm puMin K on 
■ In- rnleiidiir nf late have (-rented much plr.i-am , sm | |. m , r - 
: 11 ik- vi 1 n 11 nr n 1. 1 Imi (heir-inn- . 1 .m inuj n,. ,,^ ura i 

Wl* will Imvc litre wi|h iu on Julie Mhll -mit- capceiiillv 

interesting levHirers. with mighty iniercsiing talks: 

\.. i‘ SiLnjumjnK, M. tl P| SheHiy'ville, liutinrtu, will(Jt'livw 
an ntWprw *n: 

Phy.sknln?r4ipy in t jeiiL'rnl Olli« Watt lie... .Ll \ \i 

laivl.s 1 , Kutlwlitr. M. 13.. <if t Nii-.i^u 
rrinriplnnl Medkiil iJjmWrniv It tn It Sop^i 

I V I lulling, M. D . 1 iC f-aFjLWitv, Ifiiliaru 
IlLyskil.liefBpy in i'MtiuiwnSir^ 1 iJU in 2:30 l p , M 

KrrrhTkk SI VE.™-, M, IK nf l^niliwi, 

I I11- ■ ■ imi.i ^.iNS v Vntiap - a MaLvjifcliim uml Mmhi-miv 

J .ill r-rr t' M 

H,1 null IS. fLrnvi r, M I s ., or C'l^lnrjirki S|uiiK>, l «kj s 
|t I- "i 1 L S a n->HtJfL- .■ JJO EtL 4'JO I" M 


Wovinc; V'Mim w.iaiiiwi.m 
1 111. ii .... «.• - 1 iMi iahl- i mvilN iKirt. 1 i 
1 * 7 ] 1 i.ilLlrV li. WutmniiMi Vl i-., uimI 

,1... N1 1 >X 7 H ni iit. i« 

II y i L.r wl t'U I -in-. i in ILwpi 

In, I H |»J|L 1 . Lo Wl, ^Ii iii \vy - 

iilh 1 Staton. «'iilk ■.■nr IMx^l. iinikli 

! ■ WrttiAII - 1.1 . ."I ■' “'--'i 

lilock - ii • I 1.1 wf 

H'L M HV.lt I (IlH W’.o.m. 
■Vvrillir 1 I ■■ IV i^all ■ a V kr>ix. rural 

■ Ilh- I^I.m L f jilL Lip VlfllBWHlHi 


We have ample space for 
all of you. Remember The 
.hue and Ciiine lit our I ci> 
Hire and Itenumtimtlni 

Roams in 

im WABANSIA IUSI K 
CHICAGO 


II. t;. FISCHER & C 0 -. Im.. 


IMione t.rmi 1,1 fie 
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FISCHER'S tr.fGJXiHF- 


, ,hn Iiaiiem to lied anti apjilyliiK ilu- m i' Ip.l- ilur 

f^abdlni^n If i lie pain i* ■«*>*. *< «« I* cm trolled 

cSTmlnTto^tT«I k iireil.ral *W. -i- wii], 

.. ^.:_L.„. nttpwlu-d. Sin-li -ill ..le IS illiiHtruletl 

nod 113 of I !r. Siinifison's 


„sl -ii - I'i'i'd ©s pa«W 112 , . 

"r*liv'i'iil»‘r:ifiy Technic," A number of physicians have 
JpoJterf snlenttid teaulm obtained by introducing Jifch 
, ' ,'fcrtrmb-H insiilr (tw «rviK. IM. Ill IUV hum Is, -ill 

tre,mm 1 “[I- ret| Hiring I he introductlnu of instrurwni^ or 
medicines inside the uterine cannl have been failurtsa. I 

l.ulinr ih.it the condition is invariably hkiH'-iv-i .I to 'in:l» 

ucatmeiii, md I luve jlmiuloned it entirely 

rh,Tf ir> ,i dcliiHU' reason why such ireatin<?rns .m<- nut 
Burvcssful. Uni 1 of the funrtamcriwl laws iif iniMh im- is to 

nl.iif .ill inflamed parts m rest, and. the slightest -mu.. 

the uterine mucosa wilt mt up uterine con tractions, 
tirkIwt -tn excess nf secret! mu llikI, in that way, ulf-^ii the 
very faults that we ha\K to lit tain. I have lately :r-.;il out 
ihv’ bismuth paste injections advocated by Hnfi- inr 
thrmiir Ludirtvniritiei, but with mediocre resuli - I he 
intnH.EuL-tion of elect rude- into the cervical canal b id 
pfiii'tire and should sipt be dune except in a few r.. • • mii.li- 
cions, In case of pregnancy h it invariably result’- in an 
abortion, and afranst all inflammatory conditions nr- 
vaied in-trad of lienefited by the treatment. 

1 have attempted to give in a general way. the lechnic 
employed in this dinic in the treatment of endocervidtis. 
The same teehnii may also Inr employed in ilie irerumt-m uf 
vaginitis, endometritis, and in selected eases uf salpingitis. 
It 1 - imposdble a of rourse t io cover the field entirely in a 

rommuniralipu of E hi^ kallcj. bul [ will Imj ^I;l<I Up answer ally 
further quc-i intis that J'»r. Stanton may care to ask, and will 
Fiivfjr you with a more elaborate discussion at a later date if 

you care for it. 

Very sincerely, 

(Signed) W. lb rtsAeMAXp M. IK 
rarlhage t Mu. 


V4Y\ ^ 


Lloyd R. Foster. M. D ,>f Wultih. Olcb.. writes at 
k'Hijiii m I In- MwJtciit Ilt|-a1<l anr) I’livsiml-u-i,,,, „ n lhl . 
irent men I of cincture of ihe csophiiKiiiL 


I h< men [ions a rase, woman uf 2*k "1 < infer the Buof-^rcipe, 
lining an nparpic meal, idler one fcW of the maternal had 
liccii t-ikcn. iliL-Lr was a *Uglil bulging of the esophagi!* in 
the region of ihe diaphragm with an tipparevit stricl u m whii-h 
w;ls very miuhjiIi in outline and I wjs unable tu del eel any 
evidenn- nf external pressure that, would produce -uch a 
ill 1 fur mil y. ,\l ibis time I Wii* unable hi detect any Raiillrn 
in r In -t-miach, but after aiioui Five minute -.tw the Harm in 
in.iking ils wity through the stricture on luwanU iln- stymach 
whifll WUS very low. The ■Hlnmurh with-found In lie in the 
pi'lv.ili.it is I lit: luHStrcurvalure Ibcicig sliglitly Ijtlow I he 
mi 1 1 ■ r i i h superior of iliu ilium fliuI (he greater curvature iee ms 
Ifj lit- ,it lhe very lowest puittt ill ilir pelvis thill It could 
obiiLir. Pnticiit wan given aimphint sulphate hypo, hut this 
did iint relax ihe siriruire. Pressure made upwiird- on ihe 
.-.*»■ h iind to ntirmiti^rtlnn found out that by ilii* means 
r 1 - 1 r;■ mre relaxed and ihe Barium came thmugh 


! kn.gjurep»: 

i lasiro-aptona marked. 

I 'unctionul stricture of the Efrophugu-. 


a. rsychQ-neiEfGSsis- 

Tn:atmeni Put ihe patient i*i bed. elevating the foot of 
1 1 1 l' bed abnut SB inches, put her on a liquM am! 
diet wiili forced feeding, Gave bromide sodium and trv 
helladonnae; kept bowels open wi rii enemas; after lour week* 
of g hi- iicuiniem ! found that while she had noi s-nn*-»L 
in weight. *he had not h^l arty, but 1 could sot no improve- 
nu:ll 1 , 


I 1*1..,II LI. II-.- Ili-nlu-nilv, plating a n y*- , J* ch ,***2ft25 
tin- 1,,1-k -,i iln- fifth dorsal and thnx-mch 
the lower end of tin- SWrmttt, and n^-"^ k;,wwn ’ ,1 
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FfSCttEFTS 


mt 


it 


(EXIU.M fiif 15 1 «■ Ju mi in li n 1 - iMih 11 ■ i v The In-- - ! ire.it- 
111,111 wi- k^lmi ,!?!■-11 1 1 I P M -md 11 i 1 1 | 3 .||t- rii n i.liiu'fl -ill her 
nipper rhar wt'iiiriK ►tmJ ha- hecii liuprovinK arid joining in 

Wtlll Hilly -111 "M MSI . . I r^ltl Liil.ir i> .ii of I . . .mmE I 

lm -1 it- xv riifll JlmrlitriJIy aii^HiirilrslK'il iiimv m i lit-, . m-m in rme 

uwk i him mu v ntherl real incut could possibly Inive ilnne 

Tn ihk same muliiurir En the IH'U -m uIil .1 ini i'.i>.r uf 
hicceii^hs arid you w II I ". 1 syrpn.icd how quickly ii will hi np 

them." 


The Rational Treatment of 
Facial Paralysis 

By William Muritai M- Atliiinle CZlty 

“ * ■ If Wtf think ttf 4 N-Curitl* in Nil- U'rriN of Mr 

irifliimriiiilinii nj ;i more or less active type, we * in ■ ■ how 
the inevitable irill.i minatory tidal e or lil 111 Iran i ■■ ■ lie 

deposits! alont; 1 hir ElLTVe wilhtr ils shetiEll and ..■imimis, 

tj-sui-?.. If we iilsii consider the bony ranul ilu •:IljP ■ Irirh 
the nerve (Kisses ,nnt the p:sr|s rif the head r, i w r- , it is 
disiribuied, we ran readiU see jtist what <?v«n u -rul' >p rsii 
of e%udau- mi just the right spot will dn bv cm im' . : m ths 
ru?r\*- rtH iiuiriciii-ri tunl ini pi i3.se?.. and naturally El '.-iferts 
an- fir*t ar all nr rsiosi nf eI n- areas tif dislriImi imi. 

Onvpoinr nf selectinn appears tu tiesii Iis-cxle mi eTm: stylo- 
niM^iniil foramen, and here sin ill l depend of evudnfe will 

r| ljh- kI t, produce the paralysis, .b i3ir lumy canal doe* not 
vifld eu -udi deposits .,nd k-liiy hm uarrmv, ii would follow 
mI'o that -III Ii irililfr.uI- , t | ,my point within llii-cati il would 

rinh^ about i lie suin' effects Thu mil mini nf paraly&h will 
l.irin'l ■. dejirnrl II pi mi ihe .I mourn • • I hi Ii If rail-, .ilr lioii'jli finis 
r .imi.ii Im- ■ ■‘Mk-ideri'fl its id.spinrr 

Granting that we have an ixferiic>ri t lomh, tonsillar ur 
w un.wi-1 *a r wilt find a iin nl itnry Ala si- arid nerve irritation 


whi, ; u 1 ; r .r ** . »« . nrv , n ., e 

|PNsim ol i Mjdaie. l Inn niny \ K dieJu at Amt , ■ 

1- 1-1 kn ilH- iK-wnn U . ,. . 

. . . . f -’V r ‘ »* •' mld7rafi am! ,1,! iSmmSaSI 

i,n V':' will l» n,|Mfv in- 

w'f 1 ’ the sudden 8 flpe « K ,m-. ; <,f ,i„. 1 , ir „| v , i l , t 

l usl lh,s 5ast 1 ' lr j lw lt > bfi^E this .III. and naturally 

K wimM Tji' [trttlimed ll, tl L r | u . dr;ifr rvMy did I hi- L.rk 
whi-n niily ii *•«=, a contributing fiictw. [A »«,,( VMtM D f 

■ I..- rv-|iU «f ii imlrl mfet'imn. -rnd the pamlyiis in thin , „ 
w.Milrl Im- fnirn the iimmI iwcliinj; ..f ihu l S ues, Thctt are 
1 1“- 1 '- 1 - lh -" 5-pi miant'oudv wtihnm i rf.itnitnt \ 

reciirrente wall [imbaldy uni^t- Elie iTidiiitkTnatory tvrw? witli 
1 1 ' ■ tttndcney mu .m l n -.. 


“ S'eKivrt nf early ^lentton mav lie the ciau-e of 
lures ihai wiLI bu difficult to ovtrrome If p .-il.h> 
r>' - r.une the ircatmunt eIip very fhv <>f ii - oLTmrcnee* Elie 
l.ri ■ -i oil ibc patieni will be r The wxaWr recoilit/e- thar tkk 
i ■ ■ itrary to the accepted teaching fif tictirgjojpst! she world 
o\ mm i inu- immemorial. For it has, been ihon^hi ihat the 
•T-hiHtr"' treatment was t lie only thtiig uni it .it lea*i I wo 
■ h ail clitp&ed Lind then ttetiricily might fre Iritil* 

^,V,ii[ li mi I cle^em-r.iiive rh.ingc^ have Started ami ihui 
M ■ i . -tup them liv electricity! Think ■ if iI! Whiw ih/ecni'i' 
atinr in -utri instead rtf preveniing such an ofrumiuT, and 
yrl prevent ii Hi is nlvwktdy pussible it' |hc pmjier rare 
umm! I ‘iviitimious pressure upon a rtent irurfcli sufficivin to 
1 ill- i prL‘-.-nre p;i,r. l1 v sis will inrl Ije uverenmu bv allowing n 
in i-i >11 tin Lie. Snii rather tin- tendency is to ■iwiv-m ihru-udi 
addilioEi.il tlrpusils and Imiyimc siendily worw Wss'* this 
irNn-.i-id pressure degeneration must ens-uc Mfiee a lime Mini 
muscle atrophy be the result- Alums! every physirian has 
wen rliese rase? which are the natural result nf such teaehtfkf. 
Tin- i inn 1 IiM- i nine tu cab a halt to ltd* 
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VVTwi fa ilii' reason f<ir this Jack of proper rem-hing ,>f 
m.Hcrii EtscttQ'therupy} ^ is projucfitrc or fa ir indrllcrence 
to dpiylhhw i ha I ij-irtc-^ noE HV«r nf 1 Fit 1 uld'liiliii thnLigiht? 
Surtlv we riiu.it [Jotwryihiiiif within mir jmwer lu relieve and 
rc 5 tonr PtllTt'fiOj; htiilUlllfl> else We .in: Hut true phy-i.i,m&_ 
If we are in camwt about gmng our be®t + we must look into 
niHrfJcrrt mrthpda; ' * * 

\Vbflt is i be rational t realm rut of 4 hi- coiirliiinn^ The 
answer i*. eaidy Ireal mcnE. tht Ktrhi'r flic better, In i nudum 
met holds of application eif dividual i urMIlEs or mhrr physical 
inelhuds in lombtnalion with 4huna. Hyperepiin i- mu.- of 
NaiureV nu. B thod*af rrmoraiiori, therefore we aim in per Hues 
il ill ijiese early and rhi^ ran Ik ifnin- by ihu uh j nf 

M-vcr.il measures. This activity of the dfeuta tion will reduce 
cori^esiiotl uni altenrb rhe ’ufr r-Mi.ilme, and may be .ill ihat 
h>. rIJ Im iu-i tss.ir} 1 in light caws. 

Far this piuryH ■-*■■ we may Use fuel him light and 1 1 ■ ■.n ihe 
properly hooded high candle power lump bdn^ placed over 
the face at a distance that will produce arrive hv]-uremia 
w irhoui burning, and this treat mum may In: «. ■ i «,vlj ikf 

three times daily for a < 11 nslderulite length ■ •! rime i reiiisr 
U irialter nf judgment. 

In soma easea of lunger standing in which a m ■ urate 
hyperemia oi a deeper nature may be desire-: . have 
Prut bunny, with which tllfist physician- are '« ■ i mil far. 

- »nc HeririnIt* should Im? applied m the area covci - i lie exit 
.Liid main part u-f the nerve distribution, with tin --s 1 1 ■'r njiult 
I lit r.ppi isjre -|dc nf the face, using a rnodcr nt . mhujue of 
current. and watching it-. vlTect. Pre^ierly 1 1 — « ■ iln-n- need 
he no uninward eiTects. 

{Extra#Jnm Tfa jtmAw.T* ffpikiaH} 

ODD 

'{httfhttmy P 5 pTQcikabh in rtf! instances in which fie at 
produced within JAe tissues of the human h&dv afipcats to 
w dt'STTfih{f ca n therapeutic factor. 

(his iftm u\ generating the heat within the tissues iff the 
i mmnounr tsthiftdaiy nt Dsathrtmy met miy other metfmL" 

Gustav Kniisrhrr, M. IX 




Binders for 

’’FISCHER'S MAGAZINES’* 

Ooi ifir, how would yo U uit,, | UIVB ,, nici . 

It-.ilTuT nr mvi-r fnr vuur mllrrii.m .,f 

I’iw'h Pf "i< Magazi ne> 1 1 ? 

We huve had a number nf requests 

Iron. . readers for fust sinrh an ariide— 

m.my ler ten in fail thill: we h.itr divided n, a-h 
all mI ynifc jtlsl wluil yon think of she propn*it Ion. 

An e % pensive cover fa not necessary: vei any 
'^ver user] milSl Ik gun.i hjokiny, durable and 
ib able — rliat is, flexible in chm vmu mav add tat h 
Maga^iue as reteived. 

Just supposing we ctmld lui\u a nirc cover 

.If up tlint would HOI rrjflt over a dollar aud a 

I I- would you warn une, nr aoi ? 

I'kmue drop Lt% a Ein^ NOW Don't pro- 
r Inace! Whether you w;mt one of iIuwl 
i s fc or nor, let us. have your opinion, anv- 

Thunks- 


A New Auto-Condensation Couch Pad 
A ’m 'I made, durable pad of black DuPont l al»nk..id 
p-ittBial, nutiiMjnti|r 22 inches wide by hi inrhe-. lung The 
En^n inn-j maierial nver t he I'vntCr cltvtnxlr plate •- *4 nilcij 
^i!k -[id wouHvlt l lie entire pad is abniit inch rhirk. md 
i?- designud f^r nUichines nf inediutti Collage |V.\i>uiivj1 
ouifiLLL, as fur cNampte ihe Fischer Tvpe ««‘ PuThermv 

UTUK 



' di alog \-n. 418- cod-r Caejoco priav 5stn,00 


--- 
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A PAGE OF FUN 









GittBlliiMtlk'i “My ill .it Ii6ty„ vmr’y irrsiusi n> l» 1 ii jivfni; tnuigr 
irt \mn I,li In-1. You have mur i,iihrr> ryim. ^uu h hi* m«*\ you 

iMVc liksp nH.'blh, Jild " 

Jimmy ■ “S'r., mid I h-ivr hi* r 11 ■ - it ■ >' 


p 

‘' 1 fc,i lit h 111, 1 Uh ■* is" 1 i Is.1 1 % "si 1 >ir 
in,hi kno* linw iiitay ijsxMl ni||hs?" 
■"Hhl I'll nay h.. 


■ fc Whiif rfkl 1 * ilir til, Mc-_ Ma* 

|err}“ 

'TrUnErenr. Mr- I I.iianiK.nl. 19 
"VVi-ir, thunk MMn for tfcmlnr, 
Mr* Slalom " 

o n □ 

"pj, whi-rir wai f-Liln! II ni h 
bum?" 

"'CuuMiTi (fit >ou. nii 

r Whflp *. 1 * 1 iLi k l.u rii|r-rv 

llWIti' 1 ^ 

"Ifomi kmiw | hat. m!i rr ’ 

"F^ will ym lujv iii«- a liktnry *\i 

ihi i nhnl Sln(rN J,r 


E.iftlr- I m- ■ Mn-h. r, if h.iby 
m 1 1 " w-il"'" ■! Sfifcii ivnqlrl he 

I *r flbEr in w ah .nr?"' 

Moihi-i . ‘ i u, iMA hi'JVPil*, rw\ 

fhilill 1 1 iMiii-il r >.< Im-ik' 

Uttiir June: "llut k didn't. 11 

D Q O 

.\lf.l1-U I |. I tVILUni l(HCI> h lMj£ j 

lurlr ti*jy'~ ha* I - lL-t : 'Hyiio'i (tut 
nilmurid fhliFI'V li^? M 

Lhtld Ikiy: "Miinia " 
d a q 



UCK MEANS THE HARDSHIPS 
AND PRIVATIONS WHICH YOU 
HAVE NOT HESITATED TO EN¬ 
DURE; THE FAITHFUL HOURS 
YOU HAVE DEVOTED TO WORK: 
THE APPOINTMENTS YOU HAVE 
NEVER FAILED TO KEEP AND 
THE TRAINS YOU HAVE NEVER 
FAILED TO CATCH. 


Pfutc^n : "Win* via* iht- firmlm* 
JrvtTMor?' f 

‘Hinlmr' " Vn Jpi-li-in.i-n rmnfd 

F^ir rrihlinpi/ r 
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MILE at your troubles to¬ 
day and you will laugh at 
them tomorrow. 


Fischer’s Magazine 

OnrtoJ It >Su 4'gtwiHnrw..r >/ *«nw a/ ■ 

i hfr-tf ) rnJ rvit-rrnfr.j,!, ,f ,k t „ , rlrmll , 

WJ-.y TLvi* /■ rvirfiTI lif rf, 
rtl? br 

H. <i. 1-m-nrx Co.. Inc .. 2iJMJ Wjlumii Avr., Chi» g8 . 11L 
Vti| iJ _ jrsK. im 


Ka. H 



Physical Therapy in the Specialties 

nimi'li i?r EWh 41^^ sv*? drew :i.tIPTttLrjan to the ^.mwing 
m n]du bikllfiotrsgy -l Hr | mo-1iirvtiK.io1oK\ to rcfiflqLfcihh 

r ] 1t ; ir i-lin-racter of ^njU-al *pcdglUes ind iheir 

• - 1 ■ ini n ile a* sped allies of im-didne, in which surgery is to 
I" - lls ii lh regarded in relation m metlirim .n'ljrjtr. 

r: l j " ier->r [u y tlteatiuni, n -nn. i if dernter re$$tjr! 1 11 ,| a Ifoal- 

. 11?- 1^ anil otcMaryiijgQlojgfcfe -ire nowadays imu li nva.fr 

1 ■ ‘ -iTin-d ivilll the functional conservation nf the iwEiiri^ 
iv i ili which they deal, liihI with their *y.itiemit reLuinnship- 
, dii.LiL frith the perfection of operative ]irmlurr^: and 

palllaiEve nnd ameliorative measure* Inilk much imtu 
! ivuulv in iheir ire.miicm ihan ii ever did Mm* .n rise 
Ixi^Enry r if the special! ic*, 

tl is imeresi iii|i and gtmgesEive in note huw inrn* isiiigjv 
impiirijiii a part physical ihvnipy i- pLying in ihi* f rents. 
We would not Care in tir.i Mk far :i> to i--crt ih.n the recent 
rapid cl-t 1 vt* 1 111111it- ei t nf physical therapy ■ respond l ^ i-.; the 
depart tire, Inn there ran he little- ijmihi rhai the poHsibilitk» 
offered I■ v tlit-fie npMies of m-.umerit mm fur Else finsl time 
lieinj; ilevel*»|nn 1 hi the cnpnbU- hand- of I £h-grade men 
nlnke i he ihp.iri un- pfftrtjr.tbV- I mlcr 1 he ■ lee -v-Lcinol 
mvilidlke the resources of the eye. ear. mvw and lhr*%M 
ftpedali^i for curat ive irealmom were exceedingly meager 
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HSCTH KFi'S M-V-A/rNK 


ind limited Phv^Ciil mmhdities have already at h let) senMbly 
e 1 h-,.‘ available .mil llti* prmiilw l-llal lln-y 1 ib| r '| 

i>m For the future is many time* greater. 

Q n( . hjiu. but to dami? over the coMitun* uf mir mvn and 
oilier miiKn?incs dovoiwl to the iniiTttsis uf 11|vhili.ilnm| T i K y 
SIUE i.lU‘bFyn^iik^v Hi ubsvrvi- tin- *H'at\y in viva - n| .Lttfll- 
lion t liiii is hems ■" P^ - n '* mode* of therapy. Hie 

fuiu'iu literatim- of ihc spy'll! iii's been sue* mimu ami more 
pleEttif Lilly sprinkles! %vac li coin rib ini on* i»n ilu- sulijet t # voic¬ 
ing a Rowing eonfideime in it* clinical valiu. We Wipild he 
iFif laH to indulge i Ft or EoindH' -Ml Iivrt -t-IH Ini4,i altitude 
ioward new and comparatively little-tried niei hods- Con- 
senatism ehiise always rhiimcieri*ti the *riuiiiitn- ni-m, Blie 
wt . L-amnit avoid tin- coisvintiuri that. in the hands nf the men 
who are now dtvdapins it. physical therapy i- destined tn 
play Si siignifcani part in eye, ear, nose and IhrouL w ork, and 
we "shall w m ! eh with interest, and further .is much its wt 
rntthirtteiitly the *uber discussion U\ whU I - el aims 

must be esrablishtxl £*r depraved. 

E. E jV- tuirf T Jpuf. 

Physiotherapy in Orthopedics 

By Louts A. liOLLlSC:, M. I>. 

LaKnyctee, I ml- 

hi brie Fly sketching certain ubtservation* made tinder two 
vri%.■ ri i mettE -«-r% first iwo years in On hoped \c& ill tin* 

late w.ir P rmrl .1 year and a half recently in Physiotherapy in 
Washington and Baltimore for the Veterans Bureau, ! am 
runim.u ./in. like work uf uther men more- than my own. 
Fari he i] in m 3 wi-li m Ew- understood ass using both term* 

in ihe tide in Llteir broader significance, 

Witli I it lie limb 10 Equipment and that, too, under direc- 
nu3] of eyperiem-rd ofth n with trained slides, and with fair 
UhiijH T,iiir.jti 1 r • 1 fi 1 s.inkim; officer* and si itff i n gemrruL con- 
ditionw wi-re F.ivuT.tble for good work The weak link being 
ihe *ubjer 1, 1111 ■ 1 4 it Sr in — t he ex^rvict? nia n, I n < lie I i rtf 1 


|i:ne, f>J4 


l*- rvi<:e h|,, | I 1 ' 111 11 Umen HI* i nftueiicc- J.kr n ^tiwn 

. . I min!- r,l |.i' sulm ?* 1 ""' ,m rl career of oever-ttuHox 

'iniipUim, Ml i-lion ,1 patient for ILilf. We have nothin* in 

- |||.|-||.C In lHi& t'uccpi Stall.- (’nrrijifn*!- 

nun ease?i. Mure on dtis Li ter. 


In .. liuj.irt -■ M'-y f'hjsioiWpy is H,. a | Nlr 
operative atir| ln^pii ;d case n, ,Vnil ho j 1 *j ran ye 4 ,|" 
here noted, applies in general civilian work. 


iriQfif i.wj-1 

iKt'fuInc^ 


a folhjw-ttp fur impaired muscles and nerve*. ill- 
lunctioiiiiig |omt- lung confined in cum-, splints or dress- 
mga. we bad recants* id Hydrotherapy, Mechanotherapy, 
J ME her my* Massage, Bristow r i nib err , lu ha^icn rcj^iro- 
uve procesRs, Inuak up fine, fibrous ksndii of ndkestim, ami 
stretch tendon, ligsmient and tnuHclt hack into norniiit 
relations. 


keauSia in this immohda^tiem type, without much tissue 
destruction, were uniformly gocicj. Periphemt Nerve lesrons. 
1 ?onc grafts and tendon transplants, when released from 
itmltork and reparative proccsres, received frequent,, gentle 
manage, -ifiiw am! passive esercLses graduated under 
Liidaxtcc. Later they were given mcreasiti;^ stimulation 
through various modalities thu Sine Wave, Briitow Coil, 
Morse Wave and others, Heiudclvv -'turnips from .SVarunw 
oj- abrasions from artificial limb, An hritis, Neuritis, Myositis 
and kindred affection* fall within tlie range of Hydrotherapy, 
Heliotherapy, Diathermy, t ic Septic condidims of bancs 
and soft parts, usually ovEdenccd by di-^charginR sum-scs 
* mi t:e Rftptesirum i* excluded by chv X-Ray, are favorably 
met by Heliotherapy, both local and general 

All Ly.-j-iL's of foot striiin come within ihr range pL>*ibtli- 
ti^> for relief or ireprOvement with various modihues in 
rhydcul Therapy; Diathermy. Uhirlpoo.l Bath, Mcchain^ 
therapy. Sine W ive, Massage cmd active «Kfrcise». 

The temporur> r Orthopedic expedirnts for support are 
sfCondary m ihv [iieasiires alKivv b'r n^torstitMi °* weight 
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i ist:n kr'S mai.-wink 


I' SIC, t'tii 


twin nil balance, ton.- ID muscle, u-mUm and Iiqumu with 

.Scroll Of suit. I 1 ® 1 " 1 * antS f^ ear - 

s II i n-' li.u’-. dial nightmare of tjic physfc.anl Once ih, 

iKnH* ,,,,j|11 - "* " H “ t “• .. 

ln\ ;;! 0 „ [U Bl disrnidiD* Of -Pl-rt With run-. 

TW, Kcdnosts wo® a pitfall jit the Veterans BtirChu 
tJLfo. ‘ Si inn 1 «.f the most rebellions nisn were wn limit 
history uf trauma, Kvory recogmaed mh.n, "I 
and smrpnri were •fieri «M ?» »■■».<*«" "? »«’■>: 

AnUi! ihrse were cases drawing liberal compensation end 
were doubtless frank bold brii-kcrs. 

Scar (Issue under ioniErtioCi whirlpool baili and mas- 
*a B e almost uniformly improved III us.ni: lit •■! ;•• aNm. 

4f j T itMuc ii is well in be mindful o( Its low ■, n.iluv and 
readiness towards burns, Bursitis. both the ■ ■■ lurm 

and tliai com,plicated by calcareous dopos.l . 'ten show 
brilliant results after Diathermy ami graduated Mwhaiio- 
tbej^pv, 

N<nirathema h Psych asthenia and oilier tmHi.tL.k- nervwis 
conditions associated with any of the foregoing, can often be 
ecuitrolted or improved by judicious d| t aiilo-vondCJii&a- 
lion iitici 'Tonic Hydro." 

If we ho]** in gain .i *ui tiding in Physiotherapy in referred 
LncliihiruiI wwk. we will ^t r 1 it by two iruiies only ■ one 
corollary to the ntliur. First, that ii offers advantage# a^ld 
i± fcuperiof in r*ihcr mean.* or TncLhtwl* iti 1 Lm 1 " and rehitl t>. 
bearing in mind 1 1mi the paramount consideration in ihc 
latter ii Jundim Second t that it \* profitable hi \hv c '‘- hr ' 
pomtion or party paying to secure it. 

If w shorten ctmvale&cence from a surgiml tramna by 
i wI V. r* t> with Phy.-iba herapy and our charges billmn't 1 l ] v 
exceed Lwu weeks mole of rurii|iefl!iJti(>[l while p.iliiTl! i* 
getting our treatment, I fear we art' not destined fur ti big 
i nd u b c ? Lj 1 c I a nic of refer red bluff, T 3 ui deaiik 1 ru i u m i* 111 




I 


make il pm 111 able both lo mirsdveh and 1 1 1 « ■ CM her Mlnw. 
HiuFI luinnc:-?- will i it11 ke and mir ihtirk bi-voiue pfjpuianfced 
in ihi- 1 -url of being demanded. r.m we attain this, non]} 

1-1 nidly, it'! .my well regulated Physiotherapy t'limc today 
private m huspii.il. I would irmisi on cmnm gyniuaduin 
ti ■: 1 1 u tr - fi Nt i U 1 1 el> 11 3 men till a ml i 1 1 >rre r L i v e work. J ; net •! 
not he elaborate in apparatus. A small phonograph with a 
few g-innl rw.‘vu--\'- under -i little purscirml guidance mny 
-iiTvt 1 us your nsH^tanl irt tills nftemtlrws, Not .ill nur 
rlientek: ^iei out often ru ihe links. Furthermore the .-unit 
;lhLi ill or j illy si rat niisfcF of ii yfilllh who mml need si rercig- 
nlaeis hi* or her handicap and avoid public garner In --nr 
i.dlen-i- lo repair i hm Ittmntn m&tdiine by simple, physical 
means let us nm forget the lesson of the late war, immdy 

■ i l ir ;i-h niinli uv; lu^h I*"'' mil of £■ ! -y-i■ . 1 1 1> imhr M 
iu help rhecknmtc ihi^i evil by incarpurailng iocrectivt 
nicnsiuits as a logical part of our work—we iniiy give ii a 
standing wiili other departments In niedtdnu axmd only 
in eU.ii of preventive -Vledmue and Hygiene. 

Progress in Orthopedic Surgery 

Djathecmv sw Acuie 

I'imrfh iral'ls wticntton in WirkniannV pathniwic report 
Kinccmiiik: lln‘ ini|iurt;int rule whitrH tlurvdiim.ini 11 n* rapr| - 
Inccal simtnirts plays in ihe psithokgicjltw asiinoinw 
... ■ • ill. I .. 1-' >j : !*■■■»•* 

II h lo n great Iftilcm due t<> this etlcrea tliiit ihf pn K lio« 
cell* are &«««. ^ T '- 

parts of the spinal eoM, specially the .vmc-il ..no UimUu 
f-nli.rufinviil. may (Ini’ lw expldtiyil yl« hhtIi.iiih aUr. nl> 1 * 

U,VZ ^.nsare willi» K - ^How d.is 

its . . .inner ami mu-ttta.n mnv id 

Picarrl Inis la'..... « lu ' V I "V „n,i die 
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I K,I weeks' duration, i«« of seven weeks .nul .me .if W 
lt ,.| ,hii -Ii,lI( rnunills'. Tlie.imlmr tlimk, ih.n iJu- imnu-rli- 

*W Irtiprwvemcnt stllinj? l'il ilfn I .I If* tl.-.mmnr- r.iri Ik- 

rtr.hitiiil .inly In the ben t 1 lie in! mllnemi' til 1 In- fhaihurmui 
on 1 lie pathologic processes goinu on in the men in gen I 
structures. J'ieartI recommends f fn- met hint warmly, l>m 
uilh .ill n-vrvailuN m regard in ii' mode "I .u lion, .uni n«. 
fesscs he Ims i» scientific explanation of the apparently 
|jcnefici?il effect. 

ttergamlni* states that during the 1 qmlmmr of polio¬ 
myelitis :ii Mndeiicb BdrdivrV meihod of I rear men i was 
applied mi tm extendvt scale. with en™irngin:j rcHihs, 
T'hi- nielh« h| rtitnpriscs roentgen-riiy exposure and din- 
clwrmy, applied to the paralyzed limb to at mini re the cir¬ 
ri i In ti mi and 5 n i t in te repni r by cl 6et m e I if ra )n . I ! - pis rpose 
ii also in cornbnl ihe later atrophy of the p-ir.dw . iimsde. 
Ti Ills been established that a chilled normal - ■ ■ may 

simulatt' Iht naclion m dtgiHcrGlimi. fftc *■ ; when 

m mi reuc/iwg normally, Th is com bi net ] rruai nu ■ n t wn s 
mu played as >uan as the subacute phenomena lias ail titled. 
Six nr fi are described in del all, the ages of iln- patients 

ranging From 5 months to 6 years. Four of tin children 
were practically cured: eight were decidedly improved and 
two only nurttiTLitely. The two others failed eo complete 
the coura.-, T1 w bjneftt seenied in din:ct rur io to the j>rompt - 
in-' With which i real men i was begun. The lie si effects 
vtt*re realized when the time that had elapsed on,..- |]u- onset 
til the paralysis wins not more than twenty or thirty days. 
The roentgenotherapy consisted of three Hiring <m con¬ 
secutive days each month h exposing the site of the spinal 
curd hi the lumbar cervical region, deprndim: »n wIil-iIkt 
rhe iiriTL-. or legs were affected- The dose each time was 
hImiui (i X unitThe diathermy wa_s applied in lour or live 
O' ?i i iu ei nH" sitiiflgm ill each scries, with a 500 or 600 nulli- 
ampere current. A tm-mrli centrally ^LiiTieed io oven rime 
im hypothermia and bring the limb to an appinxinundy 
normal temperature, Ii was then ready for ihe third juirt 
of the treatment, namely, rhythmical galvani/.arirm. to the 


paralyzed muscle Twenty daily sittings of from Miwn i* 
twenty J111nutes wen- foSImverl by thirty or forty days ,jf 
n-p| The ettrrenI should not In- over 3 nr 1 milium.{ h-h-h 
bill Ellis diMEiolherapy hhoultl be kepi up pe rnx u ri ngl y for 
nionl lisr; and years if necessary, ( miakieraljle impnivVinenE 
bad I wen oli I aim'd even ulum ihe reaetbm nf defteni-rnlii.n 
was complete. This Bordier method conflicts with the M 
d« trine oMmmohilizmg the limb, hut Bergamini sa y* that 
its success is unquestionable in pollomyeliiLs. whatever iln> 
patient’^ uge, when applied before lesion^ have become 
irreparable. 

1 I'ickiirrl, It. IXnitneh. mcd. WchnAchr.41:0-15 (Jem. 

2 Eii fg-Liriini M Arch. «li- nhl. iJ F t-itf iSrpi < 

(Amt. mi StfTi.) 


Diathermy in Joint Injuries 

ItYDE WEST, M- IX. K- ,x. t:. S. 

C. X. W.. WuodatacL, IIL 


[n presenting this paper 1 l is nut done hi rnuch wiifi rhr 
idea of bringing forth anything new or original ,ls ii - lmII 
the attention of the profession to a most valuable adjuoct 
in the treatment of joint injuries First lei me sa y that 
diailiemiy is a mime given to a high frequency current pm* 
i In red by a transformer at high voltage and low amperage 
and has"been recognised for a number of years by |>h\>m 
iherapeutists an si current of much hemdu in vanuu* dis¬ 
eased conditions, hut ii hiw only been recently EnaE tflfe 
manutarEurers have produced tiiadiinc> ^mpli? ui operation 
\ce powerful enough io stand ap under hard ii^'igv and free 
from the objection of sparking either operator or patteiiX 
E LU'cLroiles ,dnu tiavc been produced which greatK aid m the 


use of this current. 

The machine used by the Writer i* a i-tamlaKl 
mi u j rai i ng nd a 110-Volt alienuUulg ivinitlu-rrU current. 

u'l lTlicvP a iiuirUn* operatic urt , 220-** 

i .. III- ... >Ulliii»f •» 

ii ? I eii.lv (low nf fi HIV III. 



(C) Jeff Behary 2019 


45 


















tlSi IIKH'S MtV iA/J N I- 


It,. i|i,- use „r (Ibtliern.y bcit! I s tnim-mittr'l Hi ihi ;if. 
I- , r I-—l h —- M-ilh.Mil ImrninR list' . nl;ineons rttffcuv. This 

i„ I'V {'bring I*" etmnidr* mnih- -.1 line. 

nirkel plan* ..i l.l>>rk iin ..ppoMtc side* uf lilt* [«iri u, | H; 

.uni pri.jM.-riv innuMnl lo Jit ilie xirfun- Hu- cfTer-i 
H ir , M [n. ntirMiiHaftnr.LLnri n-oi:nun .-iumuL.tmg the 

i- L |nl[,iijh- ,uni lymph vessels, ilienrhj pnultiriiijf .lbsofptkm 
..I ii<>ur waste, Mnml Hut and I'vell l lie product nf calcifies- 
tlfiti. 

The ^ wliirli i hi ^ fi»rin thf irvnttiient 

s- adaptable are *prjins. fmetures near joints 

wIlitii; damage i* almost always *ure to occur to rtie %i- 
meni» ami F-rjfi structures ihc various bur-hu-, Harris, of 
Xvw York, reporting (MV 7 of cures of su1iarrnmi.tr hursitis^ 
many ielhj- with iuh airmi* iftprmu^ AlthoiigFi I Tl ve nut 
atlcmpted m make lesl 1 "f this method in 1 lit trv.iirnttfU of 
Ira mires of long bones, 1 set; no f^asort why it should nm he 
successfully Lir*t‘i] a* a relief of pain jind to pmil ■ ■ iribaorp- 
tion nl 1 -MH'i.iTi-, especial] y where there i- uunh ■: miu^ to 
i he soft li^m- i a re should be inkon to sec tb in.- part 
eh lie iThai eri lie* d irec 1 1 y l>ctween i he two old -tr- P « I^-. ' 3 ' he 
average treat me m conaifet^ of 500 it> 1,000 tui Ilium pert?* for 
15 r*i 20 minutes and given every day for the lirsr imv treat- 
mein - and then two i>r three times a week. 

I 1 1 r r* ■ w i I h repHrt -m erul « . i -1-- showing \l.- ;i|tpln ability; 

Casr ! I. li.. a woman age 5 4 * years, pn -enn-il hersell 
mnipiainitig of m -welling iifound rl^lit *huu!dur, a^-suciiiied 
wish modiTa tc pain, tenderness and inability to abduct ihe 
arm. She could fiui rtimpmbr injuring the part. X-ray 
raveaM .i cloudy shadow over acromleffdavirtiFar a rum la - 
cion. Six treatments, at first every other day and 1 lien 
every third day, entirely produced n nihility. 

t ft j lb, . l lc 5H ■. ■ irs, rjlslofii [ ion tti -In uildcr. 
} n ■' 11 d ; ‘ >' rerjnr'i inn i i n r I im mold I i /.n 1 h i n for * mi - wee k. 
Mil II motion with diathermy every third day. 

I'effect u-i^ of arm in four weeks, 

f t.WijritfJ 



_ jijnk- mi 

Program for Our Physiotherapeutic 
Meeting 

Monday, July 14th, 1924 

We wilt have with in: 

W Ei. i HAJ'MAN, M. D,. of Carthage* Mo,, 

■ 1 1 >iat li ermy m t lie T rea tmen t of Endoniet ri i i - . 111 rl F mU ,. 

cervjctm. JO CK) to 11 sDO A. M + 

MILES r C BRKUER, M, D, of Lmroln, Nehn. 

"M« Lbeal Diathermy in General Office Practice", |1^Q0 
to 12 noon. 

The afternoon From I =30 to hfiO lb M. will again he spent 
:: dll- Conk Cnumy Hospital, HstrriHtri and Wifi- I Si reel-. 
("hsc-a yrj. 

3 b KOBAK, M . D., will exhibit Cases. rhernptuTii- mea- 
-iLich ami the various teHmies employed in the wurk uf ih 
institution ["his i^ a wonderful opportunii \. and a hi- la^t 
■ ■ip to this, hospital w;ris m very enjoyable, we hn^ you v. S' 
take ad vantage this iiine. 




Hmv to Qet Here : 

ORIX'ING — Ffllfciw W>-!.lr,HLMll 
iFlv-r. 'A—i [*j Oakley 
ten COklrr Lu Wabftnalu Av#., mmk 
urvr Nut k wr« 1 . or 

in ir.KVITi:n J J,fcf the Hum- 
l -'hii I it \ r " -■■ Wi »tr*pn \> r> 
||UC SlaL^ill, WJlIktewllllv k. amtlh. 

1 «. WuIruivIb Awiifc- and a dwl 
Inin-1: rj-si teCliieinoriEi »ir 

in srKfAO: (UR Wflnit 

A\ riiur ici XValhm^ln r. nnJ 
HSte l<|i«-k ^‘i ti* ClireimmE. 


II. C. FISCHER «L 


\'i t> hiive Liiiipie space for 
all of you. Remember the 
il:ue Lind i'm me to our Lec¬ 
ture and rtemonKtrnnuil 

Rooms at 

2W>U.\H\\S1.V AVBNVI 

CHICAGO 

Inc.. Phone AtmltOfte 



(C) Jeff Behary 2019 


46 























f I Si II'KW'S M Ai»A/1M- 


M U'-U 


Mi 


Coat /// f K.. a|$e ft.* year*, earpenrer, struck kick o| 
eltniu jdlll, develnplrtg a iiljlatniniitmn n| she 

... (111 r , i Ciiiindtud 111'' I MW week 1.1 M‘> Mlir-iki lull. 

inflamed .iin I vt-rv lender Rclid "1 -dFordr.l by 

aspiration wf I L-.i- •>! mtohs fluid. I-■»ii*r 1 tea tmcnis give n 
ir.iiK reduced ilii- swells k .mil mil,! mmntson, (hi- IrLir^i -ij 
nearing iil'nnwti normal, The naan then re-umicd in liis 
home in ni'iiri-y eUy 

Ctjjrr /!' -A. l\. age <*0, fill men subacromial bursitis of 
^ month* 1 standing, Mu^ge and application of Isnimt-niH 
Vk ii la iilCtrh.il im'iiiiMliuil having pruvud of no avail, S[\ 
LriMMlH'SUs i will 1 Weekly Fed 11 ml pair! man nui]i] -1 • ■ i ■ 11 
■ iih| w as able io divstf hirnsdr, motility unproved but far 
fnmi normal when fi'■ stopped ihc trcFLtmrnt^. I In- ■ ■m-h- 
w.l> invert and should him* received daily in-atmeni-. inr 
lirsi week, ihen three- and two weekly for four m *i\ m-eks 
but could mil -illur+J I he time lo Ohiil 1 daily, . i n • I as mi n ,i- 
In- Wo? able So i|p |iis Work again lie discontinued ni 11 . 
[n ikis ease mi definite injury could be found as a cmiisl 1 . 
The man li.nl kidly interned tonsil* which he v,> -I 
to Imvu removed, 

Cftrir/ftfftffL—Diathermy offers a most useful m-. r,- uf 
ynmlmttlng pain Einii is a wonderful aid in restoring fum-1 ion 
in diseast' or injury of joints. It is painless and t-usy ap- 
pbciilion. V- -urgeon m in slim l ion treating bids]si rial 
*A~U? rail .It'llIrd [u Ih. 1 without the ntcessary apparatus for 
the production uf this current, 

krfrtfir*- Hntrh xr A. A/. A- t Juh fX 


Diathermb in the Treatment 
of Sterility 

c:. A. f . AST AN U imd J. F. M. GO S 3 Kft 

1.4 HITui- nra Sledkii. August I a, H33 

Women Averted wiib genital hypuplasin alwnys give a 
m*[nry of irn-KUl.it puberty. tftln-r precocious or cMlvesI, 


wiill pit if Use menstruation, ntriurU r,f . . 

[Min. mucous leu.;,, ei Jfenef j "IT 

y.i inr :u«l inicsiinal dtwwchrr*, Vi.riou, imw,.l r „ „ i 

S ->' «frt. art hyM. 

nme, hyiK^nwiive. yoMutiniM a^ithetie, Butferi tocriw 

. menjovunuu conijciniun, to inyoniniiL. ,inri -•mu 

pu «rry K) Storuy [t the Um ™nuer of «euit u l )jf, 

-? ' rit| y ■Jt’.nirliml hv ™nge-urin ejweliF ;.ml ... 

in ms i if a nervous ehaineicr, 


] liuruLiRh L-samuiaiion of a ueh girls, deaiined to \x -.irrilt 
ivi.nt^n. discEwsOs various Stigma In of liL-iedulue. mrh LK 
congenital miiroaurMiis, vnmrlnr and einmlatory aliera- 
1 "."K, and *kid?ta] dystrophy p while in§pe< im.m of ih,- M 
l.ifn ill si Uicll y n-vr.it, chi.- origin nl all tin-*: rliangi^ in m.v 
leniiil siypliilis. Hecognitton md early treat merit of this 

. . 1 m ir.an of genital Ityptiptarin con^tiueiit uf in-rediiarv 

■’VpliiliH rnalti h |M^ihle ihe avnklniice of faulty sejiu.il ilevel- 

in -hi and uf tho resulting sterility. 

I 1 Tiler (.. rciHuriy ihe Utedlle hypdpktsiii. I be srlern-ecl 
■ .im I ihe srlercx yssic ovaritis produwd by fteieditarv- 
- > I j 1 11 13 fi, anti luetic timtmCCU niLlsl t her cf unr ]* mn joined 
wiib local tncasurts, arnpng which dmihermin stands limt. 
l .i - i ini.i Uix ofs development oF the infoniik merus h> 
liiifvokinig active liytiereuna and in iIlIh way siimutating the 
mm ail hi of the ti&suea and quicken in |$ Iniraci-llular chemical 
rerun inn, The application i- made by rnran^ nf iw *. la^e 
plan:?, of compusii jun metal, servmg .is the indLaTervm elec* 
mnEe. upon the back and abdninim and ronnernd Oi-iihi-j. 
and iii the vagina a niuiatlic stem elect rode udapted i*« die 
siw ■ d" the pnssaci 1 . The c urrent strength should at 

one Uf hj]il« and a half amperes arid may U'raised u* iwo and 
.1 half, seldom snore, the duratkm of a si nine W™ ^ from 

three )n furly-jive minuter. The anther's usually allow- .i 
niorilh's interval after twenty ill . iiU’iu- and die^ air 
always sms]pended during mcnstTuaiion. they succeeded m 
all uf ihe ion cases treated in incrtM-ang the mw w |Jic 
U teri tie racily and In bringing akwi regular menitrufttiOil 
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JI'XK. WJ4 .. 


ElectrO'Coagulation as a Destructive 

Agent 

mi. Howard n v^k, vi. u. 

Chienfu, IIHuhiK 

The high frequency currents aine *o frtl! known io ihi- 
1 » >K JV that it umultl be a waste -*l lime io declass them 
I hi-ir m-v : .lfl^tnieiiwaKcnlinfLinfmi-il h. the .l Ar^m^il 
current for the rnafililaikin oF large masses of soft ri^ipe, ;md 
Fnr the destruction of bone*,, ami usually tur ciiviilk - because 
of Li -i greater udnptfcbtiitv and i he ease with wlwh ir nn he 
rUAulami 

Ik-siecdiion is nmlincd fdmnst entirety m tliv 1 a.liri air- 
rent flU.d it o purlieu I arly adaptable to the iron mint of 
small mirime lesions where il 1 * important nut 1 «- b'.ivv hir^e 
Thi^iitespecially erne about the eves, n,-,-- ami hire. 
IT cksiriibte r Im■ rpiilErmis may In: removed withrml cl;Lcsi.iRe 
10 jhe cl l- rmnI layer of the integument which means without 
sciiiifiijs, It is (In- current lit choice fur sliiatl growth* as 
watt- ami mules I especially L lie brown moles "1 rhihlran), 
and for senile fceratoais and caruncles. 

The irAnronval current lends Itself readily to the ircai- 
metu of mouth. bladder, rectal, and vaginaldwaficg Idealise 
ii! ihe ease with which ii can he insulated provided the cur¬ 
rent i- properly lialanred in frequency. am pern uc, ami volt¬ 
age. Its through ihu cysloHcujje is both reasonable and 
df'sr.dnh- for growth- not larger I flan a fifty cent piece. For 
farmer grnwih'-. il i- besl io w>irk through -iiipr.i.pubic open- 
> . i ; i hi vaginal and rf i-i .il i a-f-. om- should work 
through U|i|K<i, Uihuhsr glass specula of sufficient dlAffltMcr 
.fcrnl jchijth io fi-.i. h she grows is easily Aluminum needle 
UppliiNItof* aft- most pliable, du not rormrlc, and are rea*un- 
LiIfli" sn price hertce are used fnr ihi« vmfkr 

\ hard rubber handle wit hoist metal surface. ,l 

light-wc igh l flu slide rr inducting curd, and a low quirk- 
,ii l inv; 1rx.ii - v, trli ari .ill ab=,n!it1e nera-'ll i*S. 


Tut motich, ihrihU.and lull ^lil- work, wcum? ihtcTAn*«nv .1 
niirn.E with I he sstmis stun era! equipment a> fnr r.. i.,l lin .| 
u.iuiiiid i chcepi iha| it jfimingy tmiuili ^ i* ^ ,1 m 

place "5 idas* Simula which with a catgut ruv ihrou# the 

[CinRue, n woorlen tongue depressnr .L tin operator^ 

1 1 11 :e l- r - as retractors, complete lIii* noeewiry outfit fordoing: 
i b. iTr-iiKh wnrk; A good light is always c^nrinl This may 

lie uh fad-lump, a inflected light. Or dim I lf^htiUR Imm a 
-tain I lamp, Hitch hits il^ plan- and ifc desirable at tin^a, 

1 hen-furt! slimihl Iw at hunrl. 


For Ei i'. . 1 1 niiGelhcfiin l tt^e procaine tir ane^i Inuic m 2 pur 
rein ■ d 1 11 i ..11 ur butyn in 0.5 to I per ram The 

la is i if m-UinianeoLls ncilnn fium-e require* no Widting 
Fci-r J itge growths where a general aU^fheitr in^qiiiptd, [ 
ii- * 1 L grain of nu^rphine and 1 100 grain nf hyusine hy[s«- 
d> : ii'ally one and mie-halT liners liufore Operating rr- 

P» n: iSiis same dost lEfcreedtninh^ nf .in hour Invt. Thb 
i■ h : the .iver.'lgc adult in average health. \r» bad n -ailE- 
■ i oine fmrn iis use. We have n^d thb auesthrtic 
«i is f reins siMecn io eighty-iwu y-ears of a^e u-ing only 
i ■ 111 ■ .1, -i- in she age eslrmuvs and lhat • me-haIf hour Indore 
i i|h raring. 


Iir the destructLnn of ‘•ofi ilssues in ihe smaller h--.mii- 
np i ,h t he size flf a Ikrdl tEullar^ We INV alicjut 7lj"0 uulliamfH'n^i 
I■ ■ r list Eiirgt'r renal and in vaginal t rot-- Irani 1.5fKP 1" - llKl 
ioillinmperes. Where it i* neix-ary iu desires Iwnii n**ue 
I first dt^srov and remove ihe periosteum llwn |iljie the 
in unt nf the netdk against l lie hone «?i"S ab-mi t-.-'W milli- 
amtieres for a sisfficicm luneih of Ernie La l he »« 

become incandesce Ml. The destroyed bnm is mt ran 
.it ilii^ lime but i- allowed f s'.-parate 1^ naMira 
which lake.:* Slboul LhreC months V i i! tissue ^ S 
h >1 m* ii i'd ii.iHir.Lllv in al^ui two or three 

‘ “ L When 


RfiiSnijS far using Hit iiigh4nquf}lty rurrcrd^ f U 
,ed, operations are bloodtl* ll K 'Lt 

o*Th,...JJ.J kh 1^ 


tiscd, 

quired. 

mum nf triuima 
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FlSi HKK^ M MiAS'lM- 


h» ,i minimum mv Tln^e i* wry little pain, 

nui-iiiui, hli fna, c.ir toxemia. ( 7 f RtsiilBJiift ^ L *i ? -■ n re .Mifs 
nn4 |iii..hU ft) There perfect cwtrol m jn .in-.. amull 
,i> ;i n l'i-'ilI 3^’ jiiiim ffl’i >\f*' better ifiiMi niili cutting 

■npt-m 1 inn*. 

\A'u. Jo if Emt. mr-J 


□ P □ 

Physiotherapeutic Lecture Course 

Hv MEL R, WAGGONER, M. ]). 
t'iJjt Kjtr'EK Iflwa 




Cintiliatii, Ohio — Gibson Hotel 
June 23rd so 2Sth 

A?t»nflJiy pomfcifited coutm—C fthfo — La-iiirec 


This course will k- repeated m Cleveland, 
L>hiii. she week of July list and at At 
Limk City, N. J., the week of July 23th 


Far tffctilill, J Wi 


H, G. Fischer & Co., Ine, 233 S Wabaosia Ave., Chicago 

AT 

Mel. ft. Waggoner, M. D„ Cedar Rapids, Iowa 

" “ lf ^ ‘I*' Itcturr muuwtiimniti 



Ask Any User 


The Fischer Senior 
“F-O” Apparatus 


embodies all necessary 
High Frequency features 
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A Uk hkikirtncr &>fcttkuuk nl I « An S rl- w,« nub -1 m t*. 

|kUin ha*' nfilmisfci*! ■HT'tfEW. 

"I grt mu I bill IJ the iOUIln' W p riy little- cat,' lir n I 
P H -t*** Japan*** Shji ill field, 
pp l 4jy, A nnn- lu-ii- ' 

■ I MV, ‘Ycui c.11 rS Ilk Inaarantc paircy?" 

“He hiiy, J '•■<*■' 

"i juy, 'You daintoali =MRin twreV' 

□ no 





FjUkt: ■‘ilrtw i-i it, vosiuk IEI.T1K 

ihal I rmiJ ytm Wwin^ raj rljiiichwr? 

HCrtsr i*It younj; mail?” 

Tlu- tfcMrd; Hhtir 

□ □ □ 

A TkirjrNm -,i^n ON Mjrlor! Sheet,. 
St, l.aui* 

i 3 r. Alo^nnikr 
TfcjUS all 'I i*cj-xr- 
inrlildilMS rhiUlwn. 

(Query; » Edal^ntty Ihdkatvd?) 

o a o 

Sber “tt'hai arr you rtiinkin K 

.ilMfiu: I" 

Mr: "Skinif iW%t ym* #t«-" 

She; "fton'I. 5^11 ®br* mot*/’ 


A liL I 1 e girl win? is i ltf.IL le.irniEIg 
read»1nirL w'onl^i.ikf-r -:i> -n mi'T-j-t 
ih the : i,: Lthits <5i- in sli |_ 
newnpapUT*- Thr iHKlt I'VPiiHit 
.illrr sin; lull k. Ill h<T muthr r riw,il;r 
half llfcu liigkli ri!.s«.lilt-ii ndvmw 
tiK‘iiLM« *icr* shr feiw?lt ij^un to say 
hrr prayer*: 

"IVar 1 onl.'' alkr: 1 i^as-r-il, ‘“n«ake 
itic spurt*-.Tlieu -In- hi'Kitfii-wl nn p l 
with <*n uith inJiN*fl irrvnr. *1- ,: - 
me ai^iliiEi-ly purr like htilnniE 
pckwdrr I" 

□ o □ 

Site "I l-jii n il 4 My H' tiif *' iL F 
fhr dfr-rfP-. Can't you? 1 ' 

Hr: “I IK I.TT nr.il> hnl line die-*'- 






ESSIHISTS are always in 
the rear ^ind never In the van 
in the march of progress. 
Your successful men and 
women are never chronic 
grumblers. 

—IklP-P- 5*mmml *dkiH 
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IMPORTANT 

ANNOUNCEMENT 

Wflicft Tfife Space 

forward of the ftrEU^st itU'Ciinft of 
Phyalothcmpeu fists of £tll time! 

Clinics, lectures, demonstrations 
of technic, by nationally known 
auihdritEes* 

Arran fie immediately that dates 
OCTOBER 2flth to 24 th inclusive 
be set aside for this occasion, 

Alore complete announcement,, with 
complete program will follow in sub¬ 
sequent issues of tins paper. 


FISCHERS 

MAGAZINE 



THIS HOOK 

IS THE I ROPERTY OP 

11. G. FISCHER k CO. Inc. 




JULY. 
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Loyalty — 

If jnif (a the plrtch h 
an aunt* of Jfljutry 
h worth n pound nf 
dearness. 



Fischer’s Magazine 

FVr ntf4 Cn tf<r uUL'ra«irrmrmlf uf i , fn < Srirwa nf fii'jprTrTi-J’A- t.t i*-- 
Ikrrnpjf u ifJ Jn ikr inSftt Up nf ifoi, r rurn#ii ifi*J 
PirtTiVaf irr^-ii -j Jm ifjf rt, 

< "I'-I lUhHifd IVJJ Iqr 

1 1 ■ 1 1 ■ 1 > I ‘ - ' I ■ ■ ’ : ^ I- ■ ■ ■ ' ■ i ' * ,Ill 

■—* i- juTvT^m “ " 


The Precision of Physical Therapy 

t)fic nf thi' specific reasons why surgery Hype rafted 
ther.ijjei.il ii> .uul ;ilNii.ist elbowed it out of tbc arena was Lho 

h“t i i fcr iicrutiwy of method iittd ck-nn^ctit results of the nnc 
•i- i rnnpaml with Mil 1 relatively nfieerttiin. hit-or-miE-s t har- 
,icut iM tlitL' til her, Medicine fired Jjnifrt-allot fnnn a hlurulcr- 
I'U-.-, surgery gjerfor med aicumtt litrget>pinii- 1 iit with ii 
r.i refill I y -sigh ted rifle, Small wonder iliat profession ami 
puiLlii- 1 1 ; med ini patiently from the vaguem-*- of I he one to 
the precision of the oi her. 

Tins specific quality of precision And yenstqncy,, both in 
method and in result, ha^ tloW passed Bjfain iniu the hand* of 
medicine with Lhe deeejopment of phy>ic;d therapy Thu 
- lectro-t he rapist knows. to the fraction of 4 dej-ri?*. the 
Hrfn^lll of hi-* current,. and th'.' palh it will Lake; lie ejn 
|L[lL 1 j ge il - volume io ihe ihptttiliipth of an ampery: he i ,m 
W'tiuran? heat to or Uyunri the |diysioh*jrical, limiti itnd in 
must instance's he call know exactly what hi- tmilrnvni U 
accomplishing, Where, in other phased of medicine, ur in 
surgery Either for thill matter, i> such oil ciliacion posriUle. 
Compare 1 he exact susss of ekctto-thcrapjeutic nr radio- 
therapuiiiic applications to iKl- ttnrcriain t y aiLending the 
average application nf drug*. 

This is but. one of ihe qualities which wives l»> physical 
therapy t ile promise of a far-reaching usefnlnw in I lie nieili* 
r iii 1 . of' iln' I in tnr Tail 1 1 h* :t mmi import Pint qu-ility. a ail 
one which at enoe commends physical therapy to the mmlern 
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cientlfie ,.hY*fcia". ’ ,n - l <temi ‘ r “ 1 ' iU:rllnlc >' ™<l 

Son i,. ( 1 * he<.'mploys. 

tYl.il, „ h mifHi.it physical therapy..*' Munis modul]- 

, J UriHiir*. i« * «*«>*•.“ *I** ,b1 h \ rM ^.\T i.™'? 1 * Il f nd 

, ri.Vhnir.il .It'vi'lopniCTt ifi iwerennly 111 iIh: hiinds of a 
JuLdSiwa gflwp Ilf men yet 11 ^ I» »«, wd ««« not he 
rL'Vir.lt ',1 as ., specialty ”f me&cmc m Hi* that oph. 

.. . m urology. or mfurohmy. nrmniilar brands of 

nr.K-iiv.-. an* ti is a mr«te of llK-rapy for use in 

iverv .. -Eli ..f medical |)radme .n winch, .nut m the 

Lent Jr. mI ni- 1 . . ii H app 1 ii-.il.te. Atkl from nil u ]n Kaninm 
it nnaiik-s m lw .-lpplmablc mure vvictely aiul m a larger 
degm- than almost ant* mlier mode of therapy, 

Them is nnt a physician in I tic entirr profr-ssiuti fn.in tlie 

general practitioner to the most cxlHimvi . .. in t lie 

moat specialized branch of medicine or surijery, but is 
iniftesiril in physical therapy. *intl will im.. l.i invaluable 
(and idtim.iu-lv an indispetisnbte) aid in ihi mni and 
relief of his patients- This is. in fact, being universally 
recognized. 

,^fiWT. Jattrm of /V.-- iir.j/ Twrq&v 

0 Q □ 

Suggestions for the 

Treatment of Pulmonary Tuberculosis 
by the Ultra-Violet Ray 

W- B. CHAPMAN'. M. I>, r Canine, Missouri 

During the past few months I have been receiving an 
increasing number of inquiries relative to Lite use of the 
actinic uf ulira-vmlei ray in list irealmem of pulmonary 
tuhert ulosfa Most chest are from physician* who sul'fHv 
^ liini in ktmw how Imiy Link intensive the t real merits should 
Ikw of i tn rej i.'a i i-r I, a ml I u m |n riR it in e i a i wed e A (e w eve a 
what fee to charge. Many of these inquiries seem fooliwl* 
L JlJ i f nlway- .answer (hem to the Li-tit <-f my si hi lily. 


1 Hiring ikie past hmneen months 1 have treated some 
hundred u\ pulmonary r_iiWi=utasfa In all stages, ami 

nm^t i ruth fully suy ihut there fa no prqfrdevure that will 
apply in ah eases, Some of these patients absorb huge qiiun- 
(ilies of sliL- my almost from the beginning, while mliers 
hum quite readily and muei he built up gradually. Hru- 
neites. n* a rule, have a greater Tulemm-e fur the my than 
blonder t Jli r rule is, In tyspo^i- the patient about ten mm- 
Ittfri, from and l.iiLL‘k h U* 1hu dee]* 1 humpy Samp before turn, 
in 5 on the ultra-violet ray. This dilutes the rnpillaricsof the 
>kin. E-iiuses the patient 10 perspire profu&ely, iirul, HC 
heSiL-Ve. pi.u es sliu skin in it Uluru receptive conditiriti to 
receive the ultra^violet LrratTiient. In the s-unimur, when the 
par tent fa wry warm already t this pari of die Ireautietti 
may lie omitted. After thrift the deep thtmpy lamp, we tin,’ 
(hr -kin by a ^cKuewhiU ^‘iKortjiJh rtib with .l Turkish luWel 
liefi>re Lisiiift die uStra-violet, Wc believe ihfa also helps by 
hriu i^Ieik sdll more blood to thu surface, 

I ii Li^ieiy. the ultra-violet i*r actinic ray , we begin hv raymg 
the trunk and limbs ai a thirty-inch distance, giving one 
minute for blonder .nnl rwo fm brunelli.--. thv lir^-l day, ami 
lEici^aslng a mi eiL ite eacii day until we reach ten minutes. 
We then decrease the distance of the arc fftmi the pticht 
about two inches each day mull we reach hfiren inches, 
Sampson i on lend- thal the treatments should be extended 
io thirty minutes or mom> but, where it fa riec^s&iry so 
handle a large numiter of patients each day thfa is not 
practical- Furthermore, I have failed to secure better results 
frotn giving the Song treatments. I have also read w here it 
was considered an advantage to begin by raying, nr^t the 
Jfct, ihvn ihe k%p* below die knee, etc., gradually working 
^vi-i the end re bmly- I toEisider ibis ivelmte EinpractLcal nno 
wiikmut srlentific foundation. It merely delays ihc results 
that 111 j l* dm 11 Id hope (o iibtain. Whenever possiole, tnose 
ireatmenls shoultl Iw given daily except m the presence of a 
a marked skin reaction, when ihc treaUiwnt* mid l^e 

ronlimiLil mem it ilu- it> ib.-ni.i Minutes, l^iutnis ih« *« 
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abk . to cam on their dwly wark. usually p efcr io wmt 
■ mt ihw- ,hii^ ■' wwk, ami ™l«™c whe " ^cy 

reenUrly I have found fmm -me iu tliret- nmtith« the 
Vv™w linn' nwwary to arrest .1 >«l pulmonary tuber- 

;Xfe(lrpcn<Knp «>n the seventy of Lite iw. 

OtcadonalTv T receive a comm iiniait ion from w™ phy- 
^ i,m ., li..d-^rioi fed Chur hcisobummft tk nulls ihet 
he should expert. And on inquiry, 1 usually Imd that he is 
ciihLT careless in bte technic or m^leclful of his patients, 
fh^ marlnne* are rcmslruned for ohl- (nirfm^ only and 
that is to produce ultra-violet energy, and, beneficial as the 
rjv ]u. proved to Ik.- when used properly, it requires more 
than an inexperienced office girl to treat these patients and 
,dn E i In snitiiifaclnry results. I am sorry so Any Tut 3 have 
met a few ph\ drian* who think the only use nr i'v machine 
[c, iu t-xtrart a few dollars each day from som ponr unfpr- 
umiiic. anil turn the treatments over in the olVn. < jiirl -with 
Instruction# in give them five or ten minut' n under the 
aclinic lamp and tdl them to come back o.morrow for 
another treat m^t, I consider such a procedure criminal on 
i he part of the physician. These pa tiers is -i on hi be exam¬ 
ined daily, the proper medicines prescribed, the diet regu¬ 
lated. and minute ansi ruction 5 given relative io hours of 
rest, ha thing, exercise, clothing, and every thing that will 
tend to a successful issue. 

Patients with advanced tuberculosis, often become sick 
and cough and expectorate freely during ihc treatments 
They also emii a disagreeable odor which in diagnostic of the 
rand it i.-.n .mrl quite pronounced when the pnlicnl perspires 
freely. This udor Is kepi dawn only by scrupulous clean li¬ 
enon the part of the pallent It is undoubtedly caused by 
the throwing off of toxic material by the skin, 

While 1 consider the ultra-violet lamp as nearly fcml-pftMif 
;ih any modality that we employ iu the laboratory, ii requires 
■Holt Ehrin merely turning ii on for a few miiHiies and then 
turning it off [n secure satisfactory results- Even where our 
inairuciirjn?, an explicit. I Find that the improvement of the 


JULY, \m 


11 uiicnt is influenced quite markedly by- the training and 
experience of ilu- technician giving ihc treatment*. I're- 
qorJilk p.iiLi-rit- drive iIil- riglilccn rnlk^ th.it separate our 
laboratories on days ihat E am al one or the other becimfle 
they claim that they improve more rapidly when J give them 
Illy personal atleiilian. ! also notice that the old piitien!- 
iri variably request the services of the mure experienced 
technicians. A# stated above, St requires more Mian exposing 
the patients in the ultra-violet ray to obtain -iirid.u tory 
rrHiilis, and it is only where the physician studies In* vui^s 
individually and chcckf* his n-sLibs carefully that the max¬ 
imum of success will be acquired- (This saute rule Will apply 
i o all (i c 1 ie t I jra m.lics of i ned i ci ne, J U 1 i ra ■ violet energy is not 
n specific for tuberculous, but Eh merely nnoihtr u-sact incur 
armamentarium for carrying on the war against tins dread 
disease. However. I consider it the most valuable contri¬ 
bution of late years, and hope to sec a I used universally 
within I hr near future. 

TAh ipbnJirf iiriirff 'ii'rti Ar famfinwit In i/r isfBf. 

□ on 

Massage and Indirect Diathermy 
in Fractures 

\\'u noilcN: fimr u'fv splendid paragraph* in the "S* I 
Review'■ an tht above, which wc take pleasure m reprinting 
for you, herewith- 

-\Ylien a bone in broken ihc surrounding m ruelures 
are mitt red nisei- Rigid fixaiion by splints of plaster 
without physiotherapy withhold# from these stre^turts 
the treat men l by which repair can be aecorapliflnedi 
and thus we have adder! tn <he anginal mjtny. -niia- 
sab mis and atrophy of disuse. 

■'Massacc and indirect Diathermy in dw f™ 
rtf :l fracture Iiacu-ns the absorption of the l.cmm.mi.i 

.inil injured tissue -IK -.1 »*■« ■; 

rL .,| [u<rl>. I h«* diniinisne* I* I 5 - 1111 


..I line injured 
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T 


/ 


fe&enB ilit- niii^rle com ration and cuna-c|ucril 1 y aids in 
Ll" m liH-Mnn :i ml r e- ii-ini .>31 of tb* frumieo**, Fixation: 
ninl rcM iJiniEiii'li the blond siuppJv* hence do amn end 
in die above. 

-Joint uKiriuii in 43 limb where there Ef. a Fracture 
prevents joint *rjfFhG» and muscle atrophy I liis 
mohilixatiun docs nol tend to disturb the alignment 
nf the frugmeiiis, units* the conditions art? h«cIi that 
,ii] ojK^n operation is necessary cu restore the fragment* 

IO proper prsHtlon- 

"With massage. electrical muscle Ftimidattan and 
juim motion, miijide Atrophy Mini joint stiffness arc 
|irevanted and lire limb is ready for use when i lie re 
is union. With complete immobi Italian t he re is 
marked muscle atrophy and joint stiffness and we get 
die result of a good union but a marked permanent 
disability from stiff jdialfi." 

Treatment of Hypertrophy of the Prostate 
by X-Ray and Physiotherapy 

H>- OKRRX W. WYATT, M. 0, 

Manning, loivu 

The ii ii ill nr den-Tribes symptoms, lltsLude^ exnmilintion 
.1 nr! treatment Very clearly, and says in part that the COfldb 
Lions found arc* so variable that il is difficult I cj describe 
the many types ilint puny l«- found. 

Where the involvement extends beyond llie prosi .1 iu h 
maligna nr > should Ik inspected* The differential diagnosis 
1 rt a l viteii Umign ami si 1 align ant pros 1 a tie disease is usually 
very eu*y in the I utter stages in which the seminal vesicles, 
gliinds. pi'NFirrsul and oilier pelvic structures arc esten- 
■ involved. The early stages are mare difficult 10 diag- 
ri' ■ ^ Marked induration should always, make one ihlrik 

*'l bIil- pottibitily of cancer,, and if this in of stony hardness, 
a IriHmvi- diagnosis cun usually he mude. 


In rune* where a positive diagnosis cannot be made a 
merngen my cancer dune should be ajfriscd. and inivratfv* 
measure* Considered if it doe* not respond to the X-ray 
in a few weeks. 

C;^V> of benign hypertrophy associated with marked 
rhmriir pr> 3^1 ^e iii^. Lintl especially will] COncTelions and small 
calculi, aru sometlmE'S difficult to differentiate from cantor, 
and in such cases the method described above should be 
followed. Tilt- fact ill..it about 2U percent of die care* of 
prosumer til?struriion in elderly men are due in malignant 
disease. diows l lie giv.it imporLance of early diagnosis., which 
is now seldom made- Flic prince n£ vague pains in the 
pelvis or lower extreniirieeshould always lead lo an examina- 
liu-n nl the prolate. and if this wens always done, many 
early cases nf ram noma would be recognised. Sarcoma uf 
the ]iroK(ale is extremely rare anil has been cliu rar tended 
by -i very large sob, smooth tumor, which occupied a large 
part of the pelvis. This should he treated by iiuis4vp do**- 
nf roentgen ray. 

Prohiaiii 1 hypertrophy h nearly always due eh ihe rvstiii 
of chronic infect tons ca usingchronic in mi minatory changes. 
Eu t hi - cl.i — nf cases apply diathermic to the profitau-, either 
diruri nr mdircri h close from five hundred to nine hundred 
milliampere*, time from 10 in 30 minutes, gradually iu- 
1 reusing the dose The protirntic electrode is placed in the 
reduus against the prostate. the other ovur the pubis. This 

is foil owed by an inumng ilose • -i R.. ray + and massage 

- by |hi* Morse siiie Wave, at slow dnusaiiEuL to squeeze out 

llle rlehrjs from I lie pruSLate and establish Ih'iter rircnlidi ■:! 
in t\\]r organ, The |Jro*IHtR eleetrqdr i- placed in I he n ■ tlrill 
agairisi I fie prosEate, ihc other over the lundH^-m f«d reyiou- 
Also u he the v ultra violei my, both Ioim! .ittd general, [or 
3 i v, ainlsepLJC ami general syslellltc tmk flTen ■ 1 hv rapidity 

with which the acute symptom:-, subtitle oiivn surprise wen 
an exju-riem-vd n-.er of physical remedies. 

ExL fr*im Hfef tit & i'»- ttmr** 
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Physiotherapeutic Lecture Course 

n Y MEL H, WAOOONER. M. i>- 

tVJa r li*|»|J'h Itfiwa 

Tn tv eiiwn rii 

Cleveland* Ohio — W i nton Hot c I 

July 14 th l& IMth 

jLhJ .Ll 

Atlantic City- New Jersey — Knickerbocker Hotel 
July 21*1 tt> 28 tli 

PERSONALLY CONDUCTED COURSES-CLI N 1 CS-L ECTU RES 
For Details* Fee, *ur*, ivriri? 

MEL R. WAGGONER, M-IX Cedar Rapids, Iowa 
□ n d 

Phy s Lo - Tli erapy 

Phj-Jo-Therapy wvi* hnm of the great W* War anti 

today an army uf .I million crippled nun hi : .. unrl 

^mfrica art- being treated by this new method. 

.Si-Etnre ban (earned how to user lujt, electriciiy, 
aciJvt: arid mi 4 ion lo restore l he bniistid join is, 

jimHh- ,j]irj nurvus Lhtu result front disease or arc idem ho 
thm their uh-' U in lime res, to rid. 

LwrJ Li lift I hup. tf ttL, HNrtJbf' 


JULY* S*J4 


“ PUysiot lie rape ude Lectures" 

‘or ilialriln4iLi.il iln- niiinlh. A 

’""J' 1 '* ... t," > «' dltWMl ‘UHl vis - f- every ttfiff 

riH^inal, loid 1 1 v ah* 11 kimugi nu ito i 

|S . 1 hJve on km im . ... ml hundred rufskm Ihu fod ih.«i 
Mivif i.i yuu tmty have mk-Hl uur oriviuni aimnum^ttirnt 
hvin.e iliih ^eeoml and final notice, jii*t «*ml us a pimi 
..oil; never mind a let her: )ti*i hiv, “Sand tue -1 o:.|h o| 

‘f*hy*h>ihi-Fa|icut1r LtvUin-' " mid ynur sifdrr Will lta,Vt 

i m ini'H Is., u: Lit Ecu £ LDIk. 

Add rctijy II G I • isch. r & l h a., 3JJ5 VVaUntwla A ve. 

□ □ Q 

Leather Binders for Fischer's Magazines 

V- n result'd out ampit|iM , i , ni.£ i nl, ttl thu Mny isMlP n[ ihi« 
Itiiprr, ive ll Live hud Calli for HOBklhing over a hundred 
lunder* for Fiddlers Muyadiio, hilt *ill repent unr futfttut- 
itul U1 r ihn-e who missed the IsthE nolu'1% 

Doctor, how would you like m have -■ nice kather 
nr kilk'tflti; rover for your collet:dan o\ “TiH’hvr ' Maj£a* 

/.LTl D*'' . 

Just supposing we mulil have .1 tint- * •'■> er ■ pidi U|j 
1 bat would not m4i over n dollar and a hulf- waM yuu 
want 1 in u, nr not ? 

Pjcasi? drop us a line NOW Don't procrasilniue! 
Whether you want one of these covet*, or not, Let u* 
hnve your opinion, anyway. 1 hanks. 


■ 
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A Physiotherapy Treatment for Anemia 
and Amenorrhea in Young Women 

l$y | ITS IL ihp>m:I.I,Y. u l> 

Petrol h MteliLppn 

Tilts fiaiHT is Uim.iI upon tlte itss;iiii|itioTt that itnemhi a ml 
jIlii'iuirrhiM lire prtWfnl ill VOIHlJl WiMTO*n IwCHUm iirmytli 
and tfevelaprcient has been ton rapid u»rl that. trie pmum ii"ii 
,,.f IiNm.iI .mil lU'tlt 1 1 . i been instiflli’itTU. !■* ntci.-l S he di*m:i uiIh 

af puberty. Such yining women may be well applied with 

,,tlipi.su risMir bul the .. dying tissue* are *ifu-ti -d [»"* 

nmi that they life unlit tu compete favorably mi *cIhwI 

fir business, 

The e ru. unK'H t i.roii&iaLS nf; 11 i Keueral ultra vicili-t iri-vlia- 
thins with lIiu air ikmlcd lamp and ultraviolet lo a it. ikusiI 
i ! f U iciij In fee t ion il tree 1 1 y ntn-ss i I »1 e i o t lie w a ter ■ n» I ■ «! 
In nip; i 21- diathcrmm through ihu epiphyses n I IkuIi femur : 
(3) the Lttp of a slow mechanical wave current over the - i 
centers' to stimulate the How of bland and I y tti.pt li through 
the uterus, ovarii 1 ^ and fallopian lubes;. W) hygienic 
(5 i dietetic and other supportive measures. 

TI u.- growing *prl needs n large supply of calcium plu> 
phoru? and Iron to produce new bone, conniviivj Li l , 
1 >1 1 j(h I , etc. h i> empirically net viable to administer U.l 
graifi thyroid on tract plus 0.1 grain paraihymul cournri 
daily,, n,5 gram rif calcium carbonate daily, 20 drops of 
UK)'per cent cud liver oil three times weekly .Mid large 
t|uuti li lie* of milk am I leafy vrgeiabh^. However, run- Is 
not suru tltai tld- is absorbed and stabilised by the sy^H'iu 
titik-ss general ultraviolet i trad in lion* nf 2SU4 m .4-022 
Ang.-.trrjtn utiiLs .ire used. These stimulate the ^.iralliymid 
glands whirh direrily lit indirect h act in conceiving the 
.ivai3,ibtlii ■. r | li|f>(jil - 1 1 1 i ti in in an ionizabie as well a- a 
combined condit ion Thin influencing muscle- nerve and other 
organ metal li■ mi. Increase hi blood calcium is ilriuons- 
rr.ihk’ Iiy blood ihemi -iry examinations; it leads to an iu- 



cr.M^-d . 1 .-posit of f.iLimin in the Stone which is tk-mottalrnbli- 
by the x-ray. An increase in the lnorgiiiin: phoqihaic in the 
blood is shown by laboratory methods. Ucreawyl mlciuni, 
phosphorus and iron can demanatraied clinically. 

Following a series of ultra videi irradiations the hlrwul 
rali'iunl index b raked. which would lead nut 1o ik*du«T* ihnl 
g. aic i,i 1 ultraviolet irradiation* would benefit tin- fallowing 
■ b-r.L-.iTl tron did Id ns in which the hlocri) CnSrium index in 
I n-1* iw ii i in nal; l li 1 sereuk i s, precan \ L < n ius cohdltiims, v ati- 
rusc. giistrir, duodenal or any slow healing ulcer, tetany, 
puerperal edampsia.. chronic rheumatism, hny fr-vcir^ 
nsLlmia, hyfJLTctii.neuc rhinitis, mucous edit is and eexcmn. 
Thirteen nf the :dj*>ve ccmditions have liten treated by tlie 
aullmr. Other diniciatis report favorable re^ulta fmni ultra- 
virili-t (.rentmeat tn these couchtiont. 


The K i?eei r. l! Imnd of 1967 Angstrom units is the specific 
i lk- of greatest value in calcium metalwlism, according to 
Tad m. 


lii-Ki rlugree ul Ira viol ft tiy ihema dose* an* given over the 
uut, back and sid^ of the patient, ami are repeated a* 
-iinn a- lilt- resulting erythema begins to fade. A aerie* uf 
l1 11 -u treatments K*sides increasing the ioui/abk* IiLmihL 
■ lIlmmil a b i i in freaks the amount uf htmo|lcibiu and the 
, .nmlier nf rrtl blood Cells, Wild pnuluce? a physLuli^ic Skill 
whir 11 is elhcient in prolCCilng the patient agatn^i quick. 
, | f : an yes iti lemiieraMire arid exposure in dampnes-. making 
ii nract]CiilSy r impossible skin infection to exist 
This physiologic: skin Is of f^Mt aid m dimimumg 
mat ei'K.lI from the blond. 


Kollnwing lb« K clleml inadiAiions Lhe TOWiii */ n |»J 

.«V .. :i LlifnipL-mic lump which « ,.l.u,.U ahgtg 

h.Lt hIsi-, 1? a comfonaWc warmth. Iwomy-mo < &• ••• 

•a disc sheet lead electrotU' .. •I'l’"- 1 ■ 

’.HUT |tu rt ion M Mh ih|«^ a- l '*7' r | | , '!‘' i ;^V -Un-n 

In- ft in ii r>. A siniilar L-l«trode the mnw ^ 

it tin thighs. The <TAnwnvjkl high (nqiiMLl iu««iU »«* 
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, ^ .].fiilie?Ii iltt? ptjinhv*™ hii* thirty niErmi<w or 

p,.rt-.-ir Co p. a ** * n / j |u- ihr ruliT.n mu M f the 

m ' ,J ' , , h«l i> «T»ii«i-m. Thi’ • li..rh«-rr.,v- 

hnulif no< !»• oirrt|«.ire*t 1” Hw curreji t >>f a snuiil 
..old rav I lu-.m<l yi'll.™ "'‘‘rmw, 

“f i,' r . . Um,-s |.(udmv 111.- r,-il Uond .<11. Dialhcnnt 

DraduC«* B *’* ^lood II ml 1 vih|jIi 

rSh'ilu- oi.ipl.v.i* .if Il«f lone Ml iftwr tempera- 

tarTS rated* Thi* H»of tgnporauire plus the .urn™*, 
hinod Aiijvply ihe f(1n .of ‘I'." BH-tahohsm of 

iFh- n-l ami VI-H.-.W .now of I he lone .. l " 1 ■ l[ ” 1 rl,, ' rL ‘ ri -'d 

cells arc ihirovii into llie cirmliinmi. I hr r.*ulu 
Ik? transfusion ol whole blood, 


o/mpara liivuohly with ilu- Iran* 
e Ena- ohvi.it big fl purgicaE oiieKIthw- 


The l.K.itiy nf [he ntem IAsuppliird by ihc tenth. eleventh, 
am \ hvflfib ifur^d Moments. the cervix b\ l Me third :md 
f-ciu rr Tl: lumbar and nometifflCtf by ihe lii>L and H.vur i s-aerrd 
^[ffivnis [Ilf (. vary by the tenth. muJ the fallnpuLn tut it by 
the eleventh i and twelfth dorsal and first I urn liar amenta 
‘ c jlphiilO- These nerves rmin 1 off at tlif levels nf ihe M-vunlh 
dorsal to the [vdfih dural ispbioii^ process 't 'lim inglmm), 
Tivu m^ii-i ekr crudes covered wiiii uhnniuk shin .ire su 
placed as to stimulate these nerves and a slow rii.T-hanical 
wave cumnl h given for twenty pitiuiw which i« ses lhe 
uUtn- and tubes io alternately contract and ■ ibis 
cn-acly increases the how of blnml through 1 1 *. ■ It lias 
been shuwft many, many times ifias rhk mmh■> irtnl- 
meat can develop .m i'nf;nnil<- uterus to a nurmul sized 
tttmu. This U especially valuable in overcoming; sterility. 

The results uhtakted from this t rent men L arc gratifying 
both to the patient and the physician anil in Lie I superior 
to ihe resulis formerly obtained/ 

Repnri of a case of anemia, ametiurrhuji mid dysmenorrhea 
apparently cured by the above methods. 

A doctor's daughter, age twenty- two, sincu the Uegiiirting 

ul memsmiatiun at the age of fourteen years wmikl go 


J1FLY, |*24 


II 


Ew^iT!2SS llnjt (r,r ff rto,1s * ,f thrw ‘ to eleven mmb*. 

Whi'.i ihr came ihny wen „.^«-iiitcd with severe 

(uin. -‘Mmp.. |lil»ii) K of elm. a „<| mt-htal tk^rc^n, 
A,ll " , . , 'K h *** **!» ", f »** **&,, her Ek-sh w.,- «,fi! she Was 
,iin -111 ii‘- tired anil <),.■ not Icel $t» u ell Sl . du- ih.^ht 

.lie should feel Fw.j uf the IffeUnwau mi [lined ahovt 
Ur*iIn 1 1M iiit ,i niirm.iL |KUn|^ iin’iiMruaihiii one wrek, 
fnll.iWLJig the second treaiment. and .l >ta>nd internal period 
n.-mm-d on time the follnwing month; So far *|| V ha-, kul 
I.,Mr iiurmid mvninru.il periodrt, and indications arc that they 
will cumin ms normal- Her general health and mcm.-il out- 
Ionic 3i;( vl 1 shown a correnpoqtiLng great improvement. 

Summary; 1. Stimulation rjf calcium r pheorphorus, iron 
arid endrii rinv meialKjlifitn are induced by ttltr^vlnlei rays. 

2. StLmidalHin nf red and yellow bone marrow meia- 
Lnilism elTected by diathermy* 

. : i, SLirmilatiofi of ihu uterus, ovaries and suhcs is produced 
by 1 1 1 v v inusoldnI current. 

TIhmc interlaced in calcium metabolism in relaiicm tn 
g!.«; In "f internal sveretinns- and ultravoilul would ih> well 
in :■ rd iinkles liy Hal verst ml, Mo bier, Berplm, Kramer, 
Te.-iI.: 1 !, Bra?ch. Bach, Hess. Ca?haris r Howland, Hiild- 
> ■ ■ I ■ -1:; , Pit v ini. Nova k, I S nil lti der an d ma n y others. 

- ihv author i =; not certain if any one else is using 
it ime combination in treating chk type nf casts, he in 
:i that he did not originate any part nf the treatment. 

Am- Jou?* Eiftt. ufitf ftu4i*r 

Q n n 

High Frequency Treatment of Internal 
Cicatricial Strictures 

KIEnlfrchc TlVochenietirlft, September J4.. WU* vol. J. p l" ,fc 

While surgical imervemian in cicatridiil ^trcUifw nf the 
esophagus, the ileum, the rectum, or the tirethr-ii i> | .'lu , n 
brilliii ii ily succee^fub there arL' many iosiauces in which it ^ 
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FISCHER'S MAGAZINE 


Jl'l-V, 


IS 


Snnpntlif-ibre or \> incflfeelivt: Ijl-lmu^- of ricarriikit forttuitlon 
fallowing the upirmlion. In its st^id iJie author has usee] 
ihe method of applying heat by means of high frequency in 
esopWtat stricture with inch satisfactory results (hat he 
regards it now as tin- method a! choice in all cases Itqcause 
of iis freedom from danger, its hloodlessness, and its ideal 
result. 

The basis of the method is the fact that cirti tririal tissue 
ran tie vi taliped by dial her mi a. This almost Moodk-s. hard, 
unelastic substance can bt brought by Frigli frequency to 
such n condition as to have a free circulation, and conse¬ 
quently to Fie soft and clast ir r ;l cundtriun not obtainable by 
any other physical means of applying Interna] heat. The 
internal electrode consists of a flexible metal bougie and the 
indifferent electrode may !>e so placed externally as to direct 
the current to the thickest part of ihe stricture. 

SoTnetimes rhe result is brilliant. In a chi hi receiving 
nourish merit through a Wimd fistula after twelve -Fays the 
esophagus become? so soft and flexible a- u■ of 

swallowing all kinds of food. Results in the iMth-a's cases 
are permanent, ri. rjctAEm 


La tight >f Otiler Days 

i From IknjaTiiiJi PiS^aWs "PftKJttptoni.tn Patrii'A -i - "i 

i■- vi:ry various, 11 said Mrs. Pitmngt«n, it* sh- n r irned from a 
itreti-door wkh Dr. Bolus. 

" Fhc dwtar srll- me Ehat poor chi Mr*. | Ulzc has K'U tvo t.'-.ii ':lm oei her 
I Uci^n s it is dfcAiJJul tr> chiilfc &f T I detl.irr, Thv diy.-itsi s I' so v-irieus! 
Unt-n-jy htiT of pwtipk's clyirag ct fcennitilgc of the- lung:.; another way, 
of ihe hrowTi creacurtt; ncjie they tell u^cf the dementory canal Lining out 
pi ■ordfti',. and then* al^Mii toasors or thr- thrOut; hviu v,v hi.Mf of neurology 
in (Ims iie-arl, thereof .m embargo; aiw>ide of us wa fii:af a[ nu-ri Iwiiig kilk-if 
Uy gciiuig a pound et rough binf in lire sarcrrfngus, and |Hhm: aaioihcr kills 

tim’p lf by r|i«coYercng hi*- jiKiuljf ttinL Things ■ -u ih.Li f iL’d.ire I 

non t Jiisovj how- ii> ^nbjcribc Uv .my disease* hqwduiJ-j v«. New n.iiiifta ami 
h^l^g amjykf 1 *** P flaaf ^ 45,15 °Fd, anil | might it a well throw my old 

IHIJi^rn uiinutH afterward l^c had iliat herb-bag for a target, and 
SPSyf'W f“im nf pum in the tdbr whdow trying to hit it before the 
BfJr j ^ kiifc’W what hr. wu uImjme, KIw hadn't meant twa-tly what she 

(Copyright, IV24, Rcproductiun forbidden} 


x 4 , S P e ^f 11 pr °8 ram for Our 

Monthly Physiotherapeutic Meeting 

Monday r August n s 1924 


We will Imvu- wilh us; 


01 1 Mar Kapids, Iowa 

kSIh’S.’SSSIA. - * ” T0!5S,LS HliM0R - 

Tile nil.it. iliiy, (Bin, twin A. M. „.. ,ri|| be dm. 
this work. 


r Waggoner a method alioulti be tunned ‘fiESilettrn- 
ilvhy.lr.mnn ratllt-r that! KlccirD-ct«Kula.inn. and the 
^i-vi ri- tiedrnw, swelling and suppuration sometime* follow- 
111 ! I.llilv iiil ‘1 hod dire entirely ulSm’maieit in the formei 

■ v .in 1 siS h‘.i:i required—not even local, fur thin DeWlm- 
t ". ••ti(-l»ss is not pninful, nor {«ii followed by painful'after 
t-di 


f AIK. AND BRING IN A PATIENT -BRING 
A 1 Nl ■ MORE THAN ONE PATH-IN I’ IF VOL WISH. 


Hou- ro Get Herer 

OKm.NG — Pel|„w Wn*luiH« 0 M 
11 K il. 'Ae;■ 1 in iL.ikiry IUttI^imcUl 
1.11 EAikkyco U^IhliwJji Avr-„an 4 
rtiir block Vi nsL. -or 

UV ELEVATEU—TdlH i3«c Hu in- 

huki j'aTk H L" to- UVutrtn Avff- 

..ii. u.ilb i-=m . .. -Ii 

Ii, Av*-nur and » iliort 

MkI r*U ici ClijiTibuhij of 

13 V SURKAE^J i:\H W< m u. 
Avi-nqc loYVjlinii'ia Avpr.ii> j 11 -1 
©He block «| Uj ClAItJWflfL 


Wc have amplespace for 
all of you. Remember the 
date and come to our Lec¬ 
ture and Deniornstruling 
Rooms at 

2335 WAS ANSI A AVLNL » 
CHICAGO 


H, C. FISCHER St CO., Inc-, Pln.no Lrtiiiti>(le Oili 
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A PAGE OF FUN 



UntfHahmjn in pokrr g.smi‘■ "Well, I'll wnger j tailh pound ,,tt dii-.'* 
Aimfjcan Darky ilioldiiig four .ices "Ah duiteia run mucdi I urn yo* 
*iV Engllili manvy h Kiut HI hump yo* a rauplt ot ipnn," 


□ an 


Kir*( She: “Your husband hn- j 
dcvrr-foo-km^ head. E nuppcBe he 
know* poetically everything/' 
Sworn! -^ 1 ll h : '"Sfi-h ho dnu^it'r 
even iiypect iinyihtni;] " 

OOP 

i It tdti.i .■ -iciry —"Shi' held oul 
her hand -itill i h<- young man took it 
am! departed." 

□ □ o 

J 'CongTCSamari r I want you 13 1 'miE 
& Government po*t for my boy " 
“h lie jmdbfcrfil ? " 
ff he were ] thijuldrvE be worry¬ 
ing you for j Govern menu job, \ 
uoulrl iL-.e (dm in my own 11 

□ □ D 

' '\\ h > 11111 you B fe 1 you n g; Jonch ? i[ 
"Sptnt too much time fi'-ulin^ 
nieces * 1 ** jp*.“ ! 


''Look. 11 liip.i. AbrCe edd 1 *. cured 
anil wy still jjijL left a husol cukLgli- 
droj:*/" 

r, L hi F vot csl rn Viis-i n rt I el I I h:f ■ 
man Iq go Put and get hi= feel v. i r " 

□ □ □ 

She: "I wonder if you. ue ml yr 
me? Years ago you u.» m 

marry you/ 

The Absent-Minded IVob-ecir; 
“Ah P y*s nii-1 did you? ‘ 

□ □ □ 

Engl i-.li mun (wcuehifij! an irticr- 
coHe^o re danfflf) i “1 ray, they get 
nuirrienl rtfUUTttards, didn't 1 hey? " 

□ o □ 

Salesman: ’‘Hnw many cigars do 
you ftiuokea day? ,F 

F'lirdsn-Jiiig Agent l "Oh,, any 
\\\von numwt/' 


Hif Hill Sa>»: 

1 rwwn 11 y t-_i 11 a tewfe on Insanity hut flopped hi 0 » middE- of 

lirt^uw it -.‘iMirely (fto pmaiiiL 



_■ 




man should never be ashamed to say 
he has been in the wrong, which is 
but saying in other words that he is 
wiser today than he was yesterday* 

—Pope 
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T HE question for each man to 
settle is not what he would do 
if he had means, time, influence 
and educational advantages* but 
what lie will do with the things he 
has. 

—Hamilton Wright Mable 


Fischer’s Magazine 

i 1 " ihr nthunrrtTifHi th* SfitHtit tifFJfrifn-Phytifr- 
rhfrikpy 4 N'l! h* ikt 1 nltmli of rtijrjifit .1 rtijf 
mrdUtf tiiftf w&Q u f* pmUrini rf, 

Otn iiiiiud itel £jp 

H ■ C b. blMiHa k A: Co. h fsT, B 233 .M 3 WiibanEia Aeev , Chic agn. ILL 
11_1924 Mfl, Q 

Modern Alchemy 

Tin: alrhb minis of olden limes carried mi weird ,md myster- 
n m- experiments lit the vain effort tn transmute the Laser 
mctnl* imo virgin gold. Such experimem* came to mi up in 
nml ibcir rIrearus hnvc never Ik-en realized. lint how mnrh 

more wonderful are mu tmnsmutjiiioriH □ f idiiy m the fields 
uf human thought ami me mi lie achievements. 

Into [he minds of men are forever-mil ever u men up impres- 
--Lci.n-« 11 nr I -e nr-, l r t< i which jin? rhjtngetl in furrti and -ad fiance 
and trail sum led iiiio wonderful ex prisons Into the mi tv I 
uf a Marconi enters lllu germ of an idea with lhe wireless 
and 1 he marvelous manifestations of the radio s . \< -\\U 
L',m jinyone visualise rir ^rii-p the -inn lotal 1 if human 
pmeress as represttitL'd by the names of Pa*t*qr, Roentgen, 
Mura, Hell, lull soil. Wall and the Wrigln Brolliess ? 

A composer of music influenced by ihc grandeur -m .m 
■ 11 1 l 1 1 sisllsel, a lovely pastoral, or a momentary glimpse into 
the depths of a human 11 ear 1 trartsmUit- hi- impre-inT^ intu 
music. The oxlint or iJn- pin-1.11earing I be music, Hans mutes 

it^ tnofif mm a painting or a p'rtfin ihai i,dns heart Lit nth* 

for milliuii:- of his tellftW«- 

The alchemists of old. with all their hire, bailed Totalise 
their efforts were marie wish the haver nicial*. They fatlet 
Li. realise that kit life the filial maieiTd with which tu w--r* i> 
man his progrvvH aml hi* welfare, Bur good <lwl> n word 
nr n smile, which lends 10 make man . xrotigu. mure revJHm- 
sivi; tn ho mart lemleriiess and human sympathy, w w orfo 
more t U-itk tire wnturles wasted in the effort to change dross 
iniEN gold. 
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FlSCNESTS -MA(■ IN£ 


AbOI/ST, 1924 


The Treatment of Pm I nonary'Tuberculosis 
by tlte Ultra-Violet Ray 

\Y. IS. chapman. V|„ h 
(jirIhafte, Mu. 


[fontfcatJ ft**r Jut? amt} 

1 will n!]wi two cases ol .uIvuneed pulmonary mbur- 
, ,|| M -.;. iTl.ii rtL-rr I IS the nil ru^vkilei my," Ujtli i,| 

W hit'll u nil ritihi «Hy owe thdr Iut* to Mil* usl- df thk rmrdnhiy, 

Lb Ci. FiiiiiiEr, btundtr, age 24 years. Dcvdopncnt of 
fifte*n-yflar^ld i>irL Very wrak ami anemia Had nndergum- 
ihtKV uttstikTOlitl opera Hons for LiilrtR-ulnsis Alulae timing 
- i ;r p i1? r lifuftn mnmjis- Kaamnnithm revealed marvel 
SnvulVcmem cif both apace* T\ i "14 nil.r rciilosi* abscess im 
her right hi e^ was disdiargini: b"- 'hrerngh iwo fislnkms 
otwiiiiigs and was causing her a great deal of |ki lti - The 
|i. r. was 1.S.GG0. K. IF C_ -I^Hiii.ciin --I Uli 1*1 per rent, 
MVr tempt 1 rat urv ranged from 'W in i !■■ nw Fahrenheit 

Sh^ 1 wa» taken to the hnspiiai * iM-reulosi# li_stubse 

Wl . 1 - i - imnsed. rurtlied. swabbed \\ arbulic acid and 

|,. L . kt, 11 1 nwdv wit h p l \jm , At end ■■ 4 weefea. j sat ten t left 
rhf ht^pital with the abscess and i ■«- Jisiuhiu appar¬ 

ently well, and was placed on the iisuud • ...IdivermL refund 
open air I real (111-nl pn-cri 1'vd I- ' frrini iuNrcu- 

I the end "f a bum three mon In was hack wilri 

aiioi her fisliila t hat opt■ m-d into tt w pi d ■ > -=r. This wets merely 
incised and -wnbl^d with iodine. 1 1 soon healed Seven 
nirjiiihh La i it I notified that she was not expected to 
She had been bedfast fur si k wcefe and the old sri inNe 
no better. [ had her treated syuiiiioiitaiiriiHy until siw. 
ltjij] i i U- nu i ved in :tv . Lwi m 11 1 . 11 i u i s th i iwi -i I ad va nrv< I tu »t- 
rulu-b in L-Hi lUElg- She w.i- very niiKLt-iaU‘CL a nr u 
expectorating; |jmfufdy with an occasional sniiul nernie ' 
e, Tile old fistula had opened and wa* draining ag 
She looked like a hopde*$ case* 



riim-vfolvt mratiiiLrnti were U-^nn, iiNing sJic tircuoled 
i - ,M, 1 > at a tbixEydmh dktumv, The treal menu. wm- given 
daily, K-fiinmn^ wfih rmt mi mm- tbu EioU day ,m.S 
l he es|M.-un .i iisijhiil- each day mnil hlu- wa» receiving euei 
E iiiiHili-, itmn ai id Uieli, al uiirh treat muni. Wu [ tu- ti lealn- 
i-I,!ri l-iI i hi linmol n^|jiP^i3iv nm-sarn and fikarUTiial iht-di>. 
Uiin u oni- or hv* ilm Iil^ lmcIi day uluHi thti burlier ^tood 
id ut iilimi iiiflii--. abovv die Irndy, Like mcml of thtur 
“T. IS," Mjffi-rvri* .-lie srhowetl exirriiiE Kik*raare far ihr ray, 
imJ idH■ i■ u !^h hhu uuicfcly tn.-i;aniu bronzed, ^la- nuvur Iwrume 
- w n I mriut I E f* I hi ■ pr »i nl rd di^cnm furt. i E s-s| slain t h r- ex I remi- 
Eiilurallru id ihr-u {MliviilA 1 llic niy at I ►« , i hk due In ifcir 
mnglirnud, tlry uuudllmH of Eht'ir »kin. The pntJent* diaE 
have Hjfl vaACLltar iirt- the ihai burn i[uickiyJ 

Thu lilt n i -violet treaimepi^ wrre pretifeded hi eacli him ante 
by i .(dial in^i the lr«d;. wilh the deep Lhetapy larti|j lur IWrllty 
uiiinati^ uver the cllsail and Iflck, The distain i 1 nf tht- lamp 
In mi lhu 1 1 ! mIx wai regulated according tn l be i/iniifnrf nf l1l»‘ 

] ki i i i ■ 111 , bin i lu- hi-.H Wus made Lnundvu etlpugb n - produce 
a ih i -hiny: of lhi> rkiai .irirl a pmfltie pjerftpfrHliiin, Afler huir 
wimksi <d mMtmenti. 1 he |Nilh r ru reased lu have ,ifLetiu 
rt'injh-ral lire, had gainetl ift Wlight^ anti fin.' 
inipiovtLL S h < a iiiiitinned the treat men l* for auoilier ihLriv 
i lav-i. and then Wa- -enl hume with in^trnulmns tu rv\ Ltrn m 
1 .air hverks for further I reaummi. On her return die 
i^.li-d duilv fur a pvrmd oE thfLT week- .mil then was div 
ulS-vail cEiiliCii.ilv well, \fier -i.s immtlw die wnies Hull du-1- 

fn Infect health, ha. gamed iseVenicen fmmi. - ^ r UmvO-k 
111,'dim. litre .mil i- 'W‘ Brareflll l' ,r 'h-U «r 
Iut. Oik- 'iwvlnt wunli mtnnmnnp. I' ihv faft H'aX, ltK 
r-uli.Lit. li'iula lifkiled riiiiiiJly ,lunik' ilk- ullra*vi««t 
MII'MI. and li.,- jpvun, Iut iu> more u uWe- 

The mbT tasi> that I wiJi u> re|Nin i* alttk** 1 

.. inu- jurs .twrriK'd, Wi.1i b..vre-»vi. llu 

tnmUU. w.,',mlrelv WH- hm £ 

iri- Liim-nl lit- irn-s Ml sick that he had to lw P“ w,i " 11 

£SZ far -Ml — b. s «d treated 
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fIscH EKS MAC.iAjitj.SK 


AUGUST, J 9 JI 




Iklur.' r-n 4 H Mil'll■ 


i-otiliE 1 ■mUgH I t« rile Villi'- !■ if 111 tra-violet 

... Hrii-ily- hi* ffiiflO pnftsemud die foHtming |h>miu 

W- I*., Im►>“. agvd Is ycsifjt. 
ThiIU ftiicJHiCp hollow-ducted. 
When prnUJnii-d for tf€atmi h hl H 
In- wa* running a tempera- 
i urt u( IU 4 h logree* l ; abrcn hell. 
ivns muifliinjE crnistanlly and 
espectoruting huge ijLitmiiiies 
i if 1 luL-k, creamy [ills. 3 te Waft 
tao weak m >inw\ and had to 
be placed in the huspltal fur 
several weeks 3 >diire he could 
Im,’ Hrmighi i" I he cl laic litre 
for treat mem. X-Ray exami¬ 
ne I H J I L *Ih■ ! ■ 1 1 m 11^1 romplfeIt 
involvement nf ilie right lung whh ■ ■■' ■on. .‘Him* 
ni»i w uivfijvulin.'in i*f the Mt n|>|;. 1 M^n-m 

toitic th.tt we kill difficulty m nn.hi- : -tke a lnrie 

w hkktv amI hi her at i i uuhinis in suit jii *m< y i-o ma i n- 

Min life. 1 >poriiiion for dminagr oi u « W* SUJP 

noted bUm) abandoned an a liopclis** pr- >' Hisjiffc wps 

d^iKLErvil nf. At i he end "I two wttks li»• ■■ ■ ■ ■ r - ^5 tojirt tn 

lake more nmirkhmtni, ^tid we .. 1 ■ mg him v 

Mi. i liuic oei warm days for ultra- vinlvt is.:--.. Within 

ha ihan a month he was obit in m.ik-. 1 1 n11 

(he fi|irr.-i"ar. Elk temperature 
v:*s nnw mirmat most of ilie 
lime, and the expectoral m n 
w,i- not moriy sn profile. I h 
continued ihe treatments for 
4 k wet-U s hjiijjiT, during which 
time he gainer! rapidly in 
u righ i a tu I -t reu gi h . EI is lariler 
then imik Him to Arizona in 
rhi- hope rli.n the dry climan- 
would pmvi- more healthful 
ihrtii ilu changeable elimale of 



< 




|>yrlpi 1 'O-jI I1W" 1 



ilo Mississippi Willey \fter four mainllis lie wriiei- l hmi rin 
l**y ha* esmtimn il in gain and tn gelrittg alone nicely. Since 
I 5 itime (o Arizona, 1 have nm- 
ritirn-d o» ifluirwei them relative 
e r.i -nindihw, ilit'i, rtsi, and geit- 
it.iL kygienh nieadwres. 

S] kli 1 n rri l s;imin*i Sonfl of mm 
i if ilie ,il.oci- | m! led Is r-hnwed 
tiilhTdf li.nilli in abundance 
nl the I hue of their enirann- 
to the eliihe. Tk-n' decrea-ed 
rapidly under I he- ulint-vinlet 
1 ren t men L r 

I loenlkon tlie-t* ease* Mtnuly 
HenuiftC they illu-irate wfertl 
1,111 ]»- iicmmihli-ln-d liy tin.-careful awl 

iihr.i-., H.lvi f.Lv lin.ch t.«. W.TI- ..-i«l'-rvrl hupcla* »■>* 

atimiUne phy^idsm’. awl will' 1 lie usual ^mpttnwuc 
. [lmi fiii'ii l, would dbulrtlcss havn tlitJ'L 



SUMMARY 

I, The actinic or ilitn-viulel ray is not a st^ific fur 

,nilmilliard uilH-rcilUis Ini i- .yW’ 1 " .. 

rontribution to the irefHment ..i thus iftoa M“* h “ 

I KT'II ntodured In recenl yeJfft, . „ 

1 Tm ireat ihi> fi'HiditsOH snriv^fllUy, l!n' |jli\-wt- i n 

,„rfv zzSXi&Si 

r i„. j;,. i.oen eeriiiin hcniTf- b" 11 ! ri1 '' , k , 

uscn i-i- and ^nernl liy K i.mc, and Leave milInilff 11ll!l " t,L ^ 

will i« restore llie patu-ut <« . ... 

3. The treaimunt^should «... W h 

l. Wlic. c.,r. lulls -,",l I’V. 1 ;,' 1 ;.,;' .. 

■ihnvc we dial ally ffltwcl » 

.Mkvdiiccil c.u*s i*f l«ilmotii»ry mbwcalMi*- 
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Fischer MODEL “CSWI” 

COMBINATION CABINET 



Combines hi one cabinet — short wave- galvanic current desiccation, can- 
tery* diagnostic circuit suction^ suction-vibration, pressure, pressure-Vibra* 
Mon, Designed Tar eye, ear, nose and throat specialists, also for all physi¬ 
cians desiring these facilities. 

The abort ’wave unit m this cabinet is the well-known FISCHER 
Model <£ SWi‘10”i affording all short wave + applications, including 
inductance cable- The other facilities, galvanism, desiccation and m 
on, are independently produced and in every way as efficient as 
when housed in separate cabinets. 

GrU AEAN®E EI3 PEEFOEMAHCl 

Satisfactory performance Is guaranteed- Special features 
are; A perfectly smooth galvanic current; desiccation 
current, high voting** low JirtUIawcrope: cmitti? cuTrem 
without jumps; dlapnoFtlc circuit sufficient for nil diag¬ 
nostic uurposca; suction and pressure changes to vibration 
simply to throwing respective switches* Ctappor tuliEnje le 
used inside cabinet Instead of unstable rubber tubing- 
+ Full Information sent without obligation, 
dimply sfan and mail this card. 


LIST OF AC¬ 
CESSORIES IN¬ 
CLUDED 

One complete sat 
of accessories, re¬ 
quired Tor using 
the various fa¬ 
cilities of thfl 
Combi na¬ 
tion Cabinet 


SIGN AND MAIL THIS CARD TODAY 


Please send full inform at! on regarding your Model "CSWI" 
blnatlon Cabinet, No obllgsuloa. 


Cotn- 


_ 

Addre?a_„ pr 
Form UBS 


Printed Lu U.S. 
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FUATUBBS 


Illustration atmua shows unit mojjnte-d on 
mobllo baso and le citi-Hi nod cabinet (far 
Hint protection}, Gables metal orotoGled 
and always out of way. Tube In closed in 
Hifltal naao. Control very fina-— two mo¬ 
te ra with separata controls. — iyncbratlmer 
noeurita ta t-/60 secotirf — remote control 
twitch, Finish blacK and chromium or 
Ivory and chromium, Arrangement with 
eoLirttcrbiilancH, with fable available w1ib« 
desired. 


FISCHER Model "DSP-20" 

Superior In Power — Positively Shockproof Vnry Compact — 
Radiography — Also Fluoroscopy — and Marvelously Simple 

to Operate-. 

For making radiographic diagnosis — in such cases as -fractures, 
foreign bodies, pathology of heart, lungs, stomach, colon t sinuses, 
treatment of superficial skin lesions, and m on — and for fiuoro- 
Fcopy. this new MODEL “DSP- 20 T+ is easily the outstanding unit 
in its field* It delivers 2Q M,A. m Gf K-V.P. 

SUPERB PERFORMANCE 

,Superb chest negatives can he made in 
1/10 to 1/5 second. A knee or shoulder 
in second. Stomach or colon m *A 
t o ^4 aucon d_s„ Com p le Ub ly 0 exitle t — 
usable with table and Bucky .or with¬ 
out -— finest quality materials .and 
workmanship. One x-ray specialist 
railed this unit a /"performing fool," 

In portable or 5 vmi-portable X-ray ap- 
pnrEittiSi you will find. tins unit oil ex¬ 
celled in power, flexibility* simplicity 
and efficiency. Both mHli amperage and 
Id to voltage variable. 

a% Mail this card* Mb physician today nECd 
w tts without X-ray faoHStTci, 

__— St'R.N AND MAIL THIS CARD TODAY ———— 

Pl&atift send immediately, by mum mnM s descriptive folder on tho latest 
ijirjtloi Pi agggH "BSP-20" Shockproof X-ray Unit.. No obligation. 

K n m ■ —-—-—.——■■ 

|r«nn 18(12 Fainted In U.U.A, 
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MERCURY QUARTZ 

FISCHER "Cold" Mercury Arc 

Lamps ate available in two basic 
types — for general and for ori- 
ficial irradiation. Character of ra¬ 
diation same in both types. All 
lamps have precision control, en¬ 
abling operator to deliver rays at 
low; medium or high intensity. A 
very important characteristic of 
these lamps is the InLensiLy of the 
rays at about Z536A, For general 
use. the FISCHER Combination 
Lamp (No. 5980) t equipped with 
boLh grid type and orificial type 
burners, is recommended. Other 
models available. f 


ULTRA-VIOLET . 
RED .. . CARBON 


.. INFRA 


ARC Lamps 




INDIA RED 

This FISCH- 
ER ln/r fl 
G e n e r 
made 
singly h 
jng element. 
Easily ad¬ 
justable to 
tiny position. 
Eleven - inch 
reflector. Of. 
fers every 
service of in¬ 
fra red radia¬ 


tion. 



CARBON ARC 

The FISCHER Model 
“O'* Twin Carbon Arc 
Lamp delivers a s 
much ultra violet, vis¬ 
ible, and infra red ra¬ 
diation aa any carbon 
arc lamp on the mar¬ 
ket, operating on a 
regular lighting cir¬ 
cuit. Operates equally 
well on direct or al¬ 
ternating current. Lo¬ 
calizing cones avail¬ 
able when desired. 


^Sign and Mail This Card Today - 

Please send full information — no obligation — regarding 
the lamp ] have checked below, 

□ FISCHER "Cold" Mercury Arc Lamp 

□ FISCHER Infra Red Generator 

□ FISCHER Model “O" Carbon Arc Lamp 



Address..,.. .... 

tfanu iSOt 


Printed in U.S.A. 
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FIRST CLASS 
PERMIT N*. -WASi 
<S*-u 510 P, L. &. H.) 
CHICAGO. ILL. 



2o —POSTAGE WILL BE PAID BY—2e 

H. G, FISCHER &l COMPANY 
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ItiS'. aLLI'IC 1 A.® QFaK&TXH tf liloTSUCTIONS FOR THE PISC'S? 
"Li 1 " S^:lQg AiP <, FO ri SjlflQB PUfl'EEaff Ghl T, STS . 


Remove tJw nnfB from the four Leydan jars end, after e thorough clear.- 
tfir lP rill them with a satiate solution of salt water up to 1/4 iMih above 
t‘ 1 level of the OUtar t>ni3a floatlnj. Ueo ono-half pound table salt to enoh 
j ■ r* Tlv fluid bJ^ euLl bo poured into the Jure to Juct above tto toe of tba 
on'.or oo-tltifi, and liters inp: tho enrbono Tri.ll 1 no rouse tha level to the Ao- 
Oired pp-nfr. ,\ film of parnfTin oil on tho wsfcor (about 1/4 Inch or 30 ) will 
roJttfSB evaporation* 

Caro fully roploco on ps on the Jars, wipe thorn thoroughly dry* and eel 
two on c*oh aide of the upper comportment In the cm 11 partitioned cootione 
with -&t-l. bottom. Cotiiioot tha lour vriraa leading from the cides of this 
eo&pnrtowimr to poets on tha tape of the carbons on the jnra, Then ooni.cat 
tho two oats of bifurcated cords lending free the front of the cobir»t to the 
binding poats on tia aides of the jars* 

Should any moistur* be pro sent f. round the 4 1 * r3 # dry thoroughly before 
using the snehino* 1 

v’v 

The solution. in. tho ^nfs needs littIs attention, but it Is advisable - 
to nftk» ooriodia observotior to sou tkt the level doaa net fall too low. 

Observe this every few days v.hile the cabinet ia now, and you =cy gradually 
lengthen thie period. from experience. Should tho water lgvul fall to or below 
the Sep of th-j outer bn, be e eating, plain v^a ter should bo added ia^adUtely* 

If # for arty reason,.the solution of one jar needs replyriishin.-, or you 
replace a jar. It ia import c nt that all jjara bo u nipt led and refill®! with 
froah brin-j ta shove instruatod, to insure a perfect eonddnear balance. 


Tho Killiar.ucrB Motor 

Ccnr.oet tha short nLctei l-platad rod to post A on cabinet end to ? on 
tho cut or. 

?/fr,r the bat tom of the mater „ counted In the glass fooa itself. 1 b n 
stml 1 Edj;;«feiri,: ocron for the am’ pus,: of uonhlir^ the operator to novo tho 
iiun.Jig hoult to zarc whan noaassary. Turning thio 00 raw ta the left or right 
-jvo; tho needle lidepandont of thu dial. 

Tha Miltlplo Spark Gap^jSpl Isobar) 

Unaaraw tha two redo fro n tho extronw end* nod aet tho r^p between 
thir posea H and I on tho caMnotj than set tha erkk rods throng the posts H 
end 1, 30r**iu£ thaw f inely into tho ends of tho r^p. 

ib* spark interrupter fpp is the una t important regulating feoture 
or. any lii.fs JTyqu dsay f^wriitor. Its fynotioti is to roguloto the dlaci^rgo 
of tho hlrh W.oior. current In eennootion with oonirol Ho. «i (on thu top 
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i L.amM> or T 1 L-: FISCHBH »L 0 " SSKICR „iiS n PO“ BatlER UttTHSJff e A3I 



(IFF 


I - :>lft 3w‘;oh fsr iJi* k t.:?rq', util Jondonjm "ion. 
-•:ii Fr-- ;*EiC' llorinl 

- -• • -■?■ for c*iliters, DtaenMtle »ni 

. . . nj ' iri"'. r± . . 

-. _ jj r - - c ; f 0r tSir^Tia- Foot CftitMllsr In or out , 

: - lar For . o imiuJV rn\«r. 


l - nlot I-i'ips (tucloced) 
- Fflflt S'.iitdi Ter; : .ctr.la, 
F - .^:HvSl.6. Toi’-^U. 

D - blngnBatla ^urron^i 
Taradaalfl. 

ii - Cautery ; srcics la > 
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^5^ l " l! “ '***'*•4 -vith laid current on nr off. m™ 

Iho ti|» are eloaod, thoro iff ■ ^iroet short circuit on fee ti-.nrfwraor 
■- ■ iOT > =*/ C*rii7 ■'.y of the hi h 1 putLots. 


tV '** "P J|rt; intopmptor point 9 nr« gradually : , pj tho hirh 

: r ,: ? t: «* WsJ,lt f; Sin S ''™* ^ -tip PPBdttoeo -A 1 .30ill: Unr op 

:f lA.,ufli,otor,t ^mr* the *f*irkin£ sausoB. The h . mte ef os- 

• - *l»u ill fib job i’rii^oncy of dlfiqhr:r } *o—i: obtr.ljiad with thi 


offuet 

TO 

o 

spiurb inScri-uptor points nearly clowd * 
••sr oiooth«nt flow of current. 


h u“-ii- ob t n load with the 
At this po lat 6 Ino in ott 1 li'.ciii. Mai 


Tim b r.g r0Fl 


-Li . ' ^ -:■- -.vith ■ dr;- olothi Hunt Verna □ oonduotor and 

rooioTmt* " ! — 


Xnln. Or; Itch Jo. 1 

0 satrap 'ho e.itir. oKrmr.t eat or. nr “r n af error—»thu dlbthor"rr 
■ : ;-- oiv .. 'll is* e -f hi, h f rann-jitey ctfd',1 it L os . the 11 ofl- 11 noeiti a: . fi ' t 0 
-:e ri|h'. ■_ rj|r, on -.'to illus.ration, Throw aw it oh as i’-r to loft nr 
pos a ib lo t n a 1 o g; olrou. it, 


Stilton !io. 2 


_ - 3 -‘-»*olj vis c ■ -.oi“% diu -lost ic ii cul sltBJtSc tdel eTJu*ro=ito > VndiG&ted 
ov t:;- ilijs-tmtiim tkt jv-j-et. T, 1 rnii £ (refer to drew Inn of *ep of cabinet). 
r :ff' position is Lail&nt^, Ihro- l^ivnlo to left sq fur as it T.ill p , to 
c-oa-1 n ii'o r jit , 


Svritflh ha, s 


-■= iis-Yd o Mir aw the foot ■rrlbel: in or out; of tha ulretilt, Uvw S 
ir. Bfisiri dc ■ . iirflcF taf is.n lmwi'v; on top of er.btAat iso vs s an oom circuit 
»« elos. with tha fear 1-?yr 3 to tho loft is far r>a it 

I will elenss tho high teiioioB tiLrctiits (tki dttht»ri(ji’ ( autB-eondonsuties nnd 
r. fret;ti5iif- rntfliitioa) Lhr4 is, -#hon HKitoln I’a, 1 is alo$ed t nnd cuto- 
as t iool’.'' cut’: out thg foot Ewiti}K t 

sithdir lover J i-tor -ilia foot B-’f.loh terma. I :i nor thi, foot edit ah 
itself, si .:iy:h;np' 'so -Jo jith the or vtory, d iii -nontio and uluufioldol 
no l-i 2 it ht 

Aiito-Convrol ho, 4 

"h t the current s .-onvrntod hy this out fit nwy bo ot all time a per- 
" jc~. ly r<.st .iiRt, It is isjuasa-ii-/ tfiut the voltsi ,;e Input to the to in tfanafarn- 
ui* he in o.xeot [proportion to ■feu liliisutpartfie doslrud, nnl tha *p- 

S«r op^ra'.- U:-. oj the oper^ ifjturrupter pointo . This ro^olatIp^ funotion is 
p>rferr*i by 1 Tfi*o.otrsrol &. 4, 

-j-v' M to oi.UIs cnasiomfc ouiT'jnto (din thormy, nato-eoiadonea- 

-j ■.=. j ni;ji mjith-oonibrol ind lai-tor on the Lewur sat titles, &nd don't act 
lndi«,tor ou tho hlflhor oottlu^B with the ajnrk interrupter 
1 2**^ /yd junS OiW proportion;tuly with tho linti 1 you 

* * 1" • -•licr »it]i tho t chin.jp n td exporlnfise mill toll you Tiow to procaod 
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Lidas *; Q , a 

4 


led fccnio 
r<!'S ourriiuSa* 
oond merit ton ind 
no 'i-cnoi; . 


®°r J II* «» »" Ih. loft-b.nd ,W. th0 c, D 

'i“| u i! e » 0:1 •« rl «W-h=n<l ni lo 'lie 4 to thorny, ,utl- 
fmqiuiuoj pn.ilnlltlon, ;'l»oo lonpr jro rf'o,J volt 




Fg>t ihvitoh Tpmlrfl lu 

' i -' ’ 0f5 clw 0ttl "f wttoh o«bio nro to bo Vn&ortad into th- 

iw ii s oe »;f t a , 

Triton the f pat jidMi lc to be operated, e entrails:’ Hp # 3 is loft in 
;‘.a eff position (to the rirfct), 

* 

Toralnalo "C 11 

; j avail-.:-alt , .rio* from 0 to 9, a^l the sapors go over 100, whloh 
- -. ’.is is int: s? e t: or .1 •„• c rji sod by non Lpulu ting nub o-control to . 4 - - 
ninmaa c ■; ul ji*y parent In ul i.:ted v i.-. ted lostor on control Wo* 4 oji o&ittt 
1: mximam, w»w <" 14 ' *c- is plnoed on point 1G. 

The cautery a 1 -cult is clouod by switch ha nil* [Jo, 3, Tips on 
oeutuiy eorH-s tro tp slip itu L D sec tot a at C. 


Jtirminulo 11 D 11 


ourronb Tti'^ae i‘*' ... f U volts to lncrensed or d! go reused ,1th 
"hs ~o-eo ntro_ lo- 4, point i Ik-I n* i awe at volt.^e and point IS highest* 
■h« 1 Ip* »"• th-s e-wir of iha liocno.tio lump cord <irg inserted into the two 
s o. t j : . --on-. (iar,noatii; o i - c lit ,r. thro.fin£ lover 2 to the «oft ss 

fur f.i it t.ill fjQ * 



lc Tallin lo ‘1 " 

- ‘urront svfill.ible frioi fcbiia outlets -jt« rio? from 0 to 55 volts ot 
1 *anii 'isapung-., doper/inf; c?i jaWst; of nuto-oontrol [Jo, 4. 




binding boat ‘‘B* 

:-j j&'j'J as o:ia tormina 1 r/har. employii^; oithor the opposite polos C 
T- , for r-ji ther -.‘iy or anvc-*»pnd> , dev* ion nark. 

Outlet "fl" 


i'hv hlghvat volte £Q hlrh rruq ioi»y torulaul lo to bo nnploygd la 
Oo ■" «It or. with monopolar dlBoliurj-aB onty. For uso with hi^h fro ouonoy 

- Hv* nffT.-*. .; WllB1 © loot rod od t rcltTUTHt ien, eianopolor and Indiroot lEoolo- 
,0, Hove handle L flotm. 
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b SarWiii; t “ 3 ”>!^ 4 -*■* *« 

«• *»i»r pm «*» iffS* fcPiiSCJSS^RSgr* tr,, “"" e 


Outlet 11 D" 


., n lilftK ? die then* **u fcmfa»v ^ 

'•'*•• ‘'- 11 P? lio ut tens ir. o urination with outlet E through meter* 

^ •^•‘♦Scnlljr * 12 ttttloal -U' ttorqr eppltotloao should te uimiMat-r 
u “ ^Qi.- o ' totts QtiLo bo outlaws h nnc E an> handle L DQffli, 


± „ J ^rcntest volvwB of current w ill bo obtein** free the outlet* U 
1 .. . - ■ - -I c. u jiarJlc L uP, bu4 *;hj iinttm of the 4i#oharn is ntt wll 
r, tofi to TO-fcfl dintherny treatment* oe when the kindle L U down, Ifctn,- 
- L '-' ' a:ii 3 ■i’» tlai handle L uri, h mover, del Were an ojcoeptloasUv 

etroL * cur -"-or 1 din them?* (*V *c I'r ucgt* *j la tion.) o urretit * 


Swivel, gun trot 11 L 1 ' 

15 mounted cj the ewi or n lor« insulated ah aft which in turn ir 
rlnsctly oonmeted to the Lir^o hi^h tension erwiteh W ins Ida the an bine*. 

'■- ° tain lowed volt', yo lipvo the Jvs mi to L turned up nnd use out lute 
C and 2, - 


-* - lb :ij [J h i.; hm 31 d i :>t ter 77 n ruJ u ut e-o an do nsa t i 0 p. t d U rU!Q hive the 
h-adie L turned ws and un» outlet? u on-1 *. 

nil? e o:ivrol owifcoh const be either point ittp; otrai^it up or trtroi^it 
-o" — ucv-iT ■ ! . ^rr r ir.tejrmadias a sett Iks . 


iirour-4 i7irc 

- Sr* eotl ootJd -.iiHiin the o:iM:«t or to protect your line wiring 
r : 3 soli n: ethaf appliancer th'it you any hsva cni.iujefced to the audio lino. 

• ■ - * •■.s-j-tr; to cunroot thia Mire by insane of r. 5 , od ein.dip to 0 grounding 

; •;■ pipe preferred), solnur In*; ell cum mot ions. Usu a no. 14 B 

• nd 3- -; u’o ir-j + w he vior. 

I'd Obtain Media 4il Plot bareiy 

S*i la!looter on nut o-oontroi r!o, 4 on point l. Switches fob. 1, 2 
5 ■ / ,.-j ir, Vn ,M coni', loo* Clone the opitrte Interrupter pointe with 

'»3tar wt. roller K. 

a 

”or thef ir*? teal* plrmo one cord tip in hlndin^; peat E etui ettaoh 
' fCr tor ' to outlat Di Thn othar enis of the cords era uttoohoU to the 

e . i.- %.-, iti■' we will o’, brrt it ute e rlnohi or bowl of finlt wtitcr f®r thu 

petivit. 
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j'4- V; ^-4- yu I- t- %. Jr t* TTtfl LI, 



-P" to H PP--y *h- electrodes to a patient „ or to youreolf 
uhtiI you h ;vc bocorj therou.illy fmiUer with the npp«u‘fitus , 


•'■ - j' - ■ ■ - - o ^ t r- a -G t>, i p-ils feign Cur rg ;it 


Set indieotor on !■ u to-control. ,;g. 4 on. point l. Switches loo* I f S 
-5. ! *tt t i:i " off 15 por Hi on. Sna-t rnp closod, 

ic rui'To-^ry :hcr. spoekinj; ox* olcotro-coo^uletion technio to 
to thj t fltlye aoi indlf P-^rent olootrodesj the fortor active nlaetrodo 
:;»eiL-: t= if p51 ..v or disc ■d'LoL 1:: pipe yd in direct contact -with the 

: - ■' -•- - ttssr-i-s and te the ■ ndiff.’rent oluotr'jdo^ o Ir.r^or rr>»tf.llio 

‘ • eov r ••r'j-it den 1 «T a tin rurfece without clangor of destroy leyr 

r. an,! tty ’. -.-I • 1 >. , ;.ieh L" pit! oyd prof ore bly or. Che o pace it a nidc of the tody 
^ " ■ l« ' - 'aea-nt to the point of opera tie a. 

\±. :.j caaEaotioft from ted if fo rent gleehi’Bdo to binding post 13 * 
Cour.oot tf j &c‘„ i-vi: electrode & outlet C, 




.- f .y i'-je'j of r* • i-ieiit or. i flat plut’y, to *erra oa the p-tiont ft>f 


• •>- ry * 'Jr:op ^ho well insulotsd hoodie of the active elec¬ 

tron - Il,- a d inches avny frer. the Tetri 1 end r.nd preforobly with tho 
. ■ if. ooTu^etiiir ct.:-! pesc-isv book owr the hand-, A feet switch should 

'* . •. .icyoil, .-.r. th<# turnin'la iiei* in cutleta d on the top pinto, 

'-ies-, -itilvch .n .1, or ' .. o<m p.-ir of a purl: interrupter point a alight iy, 
ti-.p ... i act Snitch to oiuso thu circuit,, ktrlnf; fl^ Ltoh EIo* 3 in the 
**ff ‘ hM ‘ v'm nm O' » L p f £>i:«t switch 1 (i not ymployod throw a..'itoh )io nllt 

Li:-’ the point of the aotivj. u loo trade dw.n to the neat 

.rkn fnra tho point of centnet util dome sen 11 reed tug 


:ec , t nor 00.10 ■ n3 deoroeao Un* our rent by adjust lB£ the 



■'i forth, uelog ono „wir ( t./is or tuiy numhor thot you cny 
•trltiur aetfitura of r»tto-eenCrel lie* 4, 
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obnorve tho „ 

rtlt ** * L *° ri>J ° ® W »y ^0B» tho Otoh’t 5 rthort^la^ 11 tNl dl «*^ B«Ut«|l. 
tixv control 6n tins aurfnoo to orof‘ u* n Vi ^ chug* apgrkitijri 

Ln:hj of tiodiaai ion, 00 *^tior qn i AWn?.* P p « li “« varied 

■ 'lst*a -rrith iriioh d Iff or ant lyn^ of anpHoBtL 1 ^ t 0 * 5? 1 * mKm ^odla 
,-f xF.rliiwntu along thia lln*' Td ** **y * 

"•• "• atty ^ lk ^ UnA dTuvi ^ 11 ^^ 51 th * 

isntij uMiutars fdorint bho daw-er of* hurr,\«. fcU _ 

, * □eeumt.lly t.«* llr tta t 4 aloitrod;t 5 t 3 f^.“ r ^“ * 

:■ rr»T=tft5 olcctro-eo^uUtioii Operstiom W hqr» the until* Dn j llfiM™!* 

rirrjjtf! directly front terraifinls A h«i r. 





i! o Octatjt d'fLTJSQjTr^ 1 Aufee-CpruleoaotioD 

r ira£ f or-t! w'lys sea that switches 1, A and 3 tire in the ’‘off" 

position. Sot indicator o n outg-nontrol No. 4 on point 4. Sparl: .-op do cat. 

£laoo the hiaavy yuto“Pendens afelon cu allien, Cot,. No, 420, on y dig: 

Ubls (ini connect sasfc vrith o&o of the rubber ceirored cords to binding cost 
2, 

If the pntloEit should bo raclinir^ comfortably on this podj ond ir 
oil If- it. used it should he placed uMar tho pud its pre fore ace to Jjnaoilatoly 

•itder tho pr-tionfc 's hood, been use in it he lot fear event too much of tho body 

La toe far r^-LOved frgm the elaotrode in tha pnd itself. Connect other rubber 
:7rergi ear: from Outlet B to the lung nic tool-plated euto-conde nation hr.ndlo, 
Coislor To. 5S, ^iich bundle is hold firmly in the patient 'o two hands. 

Always place: s folded t mol or other similar nnadthm uudsr tho l»nelr to pro- 
’-■ont a!jy possible leakage from the hrndlc to tho body* 

Close snitch !«o, 1 aul then ho* 3, nnd gradually open thu sairlc 
interrupter ns infer, until a eaooth flovJ of current io obtained, but not so 
f-r tha* tfco'di sober gc becomes noisy or uneven in choree ter, i'ha current _a 
incr&tBsd -nd decreased by newiifl of uut e-control No* 4, ns -sell ns tha spnr*- 
istsrmetor points* It is not necessary to anploy individual pairs of 
points : ‘hoa adQlnintcrij'.K on euto-eordeuQi;tiou treetaonfc, but rather larto 
all points cEiual distauccs apiirt end tlien adjust with the unstojf controller 

To jibcclto CLriua High l'ro^uouc:/ Elooliroios 

Set lailoster on outeo^nontrol Kd» 4 on point j* Swifeohec 1,Cl5, ^ 

nr.,d z «iet bo U 11 off 1 * position, ilpnrlt 5«P uloaod, 

Ccnnoot tho i-Dja vily inoalntad cHblo* Cetolog No, b^, ^ 

i **d fe* i.r. nt »ii ,-i^ the «od of tho hUh froquoney eleotrodo, e.UW 

». ei.u i s *rt f,»du »»y °f»* *J« LSSTSHLT^ 

«*“ - c»- «mS iy>> w" l » rj^ ,!St*S 5 »S SSw. 

iflt.M ^ control Ho* 4 find W» fl P nrl£ ^ ^ 
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1 Wciiue ■ nd riOr-vuou'JB cloptroriga *r a aa^atitni t.al 
sj> n ‘ Oil i 1 ''.‘-a drr.u intlmri 


Cu 


ii-.yj- 



-if-1 -ill t.*poa -Mtchoii, ^Taj. 1, 2 ntf 3 or* In tU 
o its:# •'* 1 .nd 5, and nil of (iho put lots ajnl eppurtoLz- t»ttd on 
<: ''von' ol tla rtstfit, n m to bo lrnorod rchcn using CLUtor;-, 

s> 5 t tips of hoc my rubber eovuretl ODrdfl Into out lot 9 C on. top of 
Ofiti not r r- 1 OOOliOCt other *rula to t v io ctutury ivudloj Cetrlt; ||«, |)1, Vhe 
editor:, l .t.L in mew -tod In to appeal to endT of fefca taailo, ic any <sno of 
five -.oattions, o.h ntvMoh is iiliistmtod* Thu »st#p; knife should n<svtr 

l< V?. t i T-i;’-ar4 a Gharry roi, 

.nrtfcll hflttlle No, a to loft dlosifl iho circuit, au d tho 
T;i jj’ .W,.:ali2rx is iigumMil or dooronagil with the atfcn-control I.o, Sj 
point 1 bain.: lowest, hud point IS being hisrheot * 

SjflUSOlcLil 

See "flaufepy" inatvuotionn* 

11:j rubber oor-rtrl oordn «ro to conuget fron the outlets S on top of 
usliinet to f» !tl.-jr tho mt:il treatment taidlos, Cntnloi; fio* did, or to 
fipocially Jgsf. ’nw pi-.de or gluctrodgj: to - it fchu Individual a>im. The 
©ire. It i" olpflod it It.: nr. it oh ho’idle :<o, 2 r ".nd the voliv-so of iisuher^ is 
iesarun sgt? or do or .. 000(1 •.-dth nU to-o outre 1 .- 0 * 4, 

RLc.gnostio IllmiiliiiLror 


* htI ■ OTrttohM I.OJ. l, 2 au-j i must bg in tha "off" position# 

nvil eu , i-cniitrol 0 , -1 60 point 1 » s., itches ’- 03 , 1 and 3 and si 3 o i *» 
a|®tc*to- x-uaujs m. tb ; front el" tile ea blaut, 
mo (in ! it*-. 


□ rg to bo ignored uoinr vhio 


Sl ‘* -"<* tips o:i thu v *i4 uf the iii*rnodtin ill&nln. or Into the mjt- 
i on zap ef o«Hn©tp Throw switch tondle 2 to left aid erodimlly ta- 
. .• •. 3trc.j;i. t o -amp by tsd.vn.Jic Imj iiuiioet car on auto -control jp» 4 one stop 
at n iLt» until - eolerius just short of wfcltu is obtained in ths. bulb, 
bo end «hin point will burn out *|» lamp. 


h, ft* Fracm =, ot). p iit,, 
^ - 23 -23 'i V Vfti ijiiUlti Avg: :3 lo , 
Cl’.lea ro, lllinoxc 


"«rx El (A 
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C}?«SAxlifG l. _>L.icLri’EDhS I'CR UDTGK ADD PIMP FSAlTUHKS n 
FISCHER OOiiaiMATlOH CA&DQIS , 


To Obtain Air Prc&oure 

Opcr, the vdiv» in handle by trtirnina the knurled rlEip; to tha Urt, 
tha ptirtir oil Pressure Regulator" to aide imrked "PreseuTo." 


Sot 


Attach the i#slred itomUor to the tnpred end of bh 0 hntdlv, Freda the 
rod button art the not*- switch end regulnto the pressure flI1 d resultant ep«v 

^ tuTid^ th* :r juudt»d Boiler to thg right to increase, and tq tho loft to da- 

oreqsd. To r-loncq tho proacuro instantly, pull tho collar down. 

Always bo surg that thn valve In the proa sura har.dlu ig de»h before 
starting the motor, * 


Hautqd, Air 


■■^ir that dap bq applied jd &r„y 4os irad tumperhture and froa iaro up t o 
36 pounds pressure is r;VBiinbla. ’ *" “ ” 

To obtain hantod nir, altp the tapered end of handle into the tapered 
s octet In tho hsotor with u slight twist ini; Eiovqicnnt, leaving thu biidinr; posts 
In 4 ny conswr-iouTt position, 

:TeJCt, connoct the cautery cords to ponfcra on the heater six! to tho 

cautery ports or, the cabinet. This enutory circuit la of imry loan voltage, cad 

there 1« absolutely no danger of nny electrical shooting cither to Oferator or 
svei though both binding posts anil the bocty 1 of the htmtor ora touched 
at the same tin. 

Start the motor, act the indicator to ''Pressure" and allow the air to 
pass through tho heater. Ragulute tho hoot of the clement as you would the 
cautery kr.iTe—by advancing and retarding lover. It any appear necessary be 
woo tha fulL poser of tho circuit to gcnorato thq desired hoot at ifce start, 

-iftor •■ manfit you will find that a sufficient teepormture s»y bo nlntoln- 

od with l-ovcr on button 6 or 7. 

The air sproadqr a tbachiaqiit, ‘‘a, lEVS, is arranged to soraw late the 
no*.ter nrd it ia provided with outlet d or. tho sidoif Only, to pro vent a OOR- 
cqnt ration of host to any one small Booties under treatment. Such o orjoentm - 
tiOr. of heat would soon tec oat,- unbuareblo, but would result if tho air ware 
olio™, i to a>isa st ni; ght through. i- rerrjlt of tho htiitcd air bein.* or a par¬ 
ly eproad, you will find that whom tlu» rttotor eupa are slipped an, the cm ter 
qd/e will benottiLi just as ..nrm a o the center. 

V !,q thrnu:*^ uninr thq heritor, cut off ^ho current fjLrot—then shut 
tgt the air. 

You will readily pan from the above clesorlpti&a thnt the heat, na well 
4 c the volunu of Hljj i P ujdor positive control at all times. 
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Vtbr-.t inn Pnouan 14 o 


Opo-n the voive in handle w turninr tho L-nuri*d „ 

fnr y possible* Sol^t the vibrio dcXid *5 35 ; ij fLJlT iJ? ” 
.nir. t twisUnr went, onto the tarred oa j off the handleSU b U' 
ru.-. r rbrnt^o cower ever the ry*tnl *di-^ nf *i„ v.ij ' ,'. ^ha 

dioijtor ’’Prenawre Hegulntor" to N Vlbmtion. tt ' C1 " ° U ^ U1 ’ n tho Jci " 

M „ ,J3ln f. thc " T “y rthratodM, e*r* faw^is* H« t the 

3 ^-1 hole* near tm end, ^hoffo tha opnUcutor is fasten* 1 — „ „u n . 

3 ; ,J ric ' :,u at *ha aaouj tim, These ore "Tout’' holes t»r u™* n '' 

tD —*>• - *• «*** «s £. s^XiSf&ssiar 

f 10 * 1 * ™ r ® pr^tsuro be desired to inflate BCT/ of the vlhmtod« to 

unM™t* T?' -^-1^ tUrr - r °fi ulat6r fr( > B ''VibroUen 11 twnrd "FtaJiettTo" 
until thu rig™ Qra&unfc &f pap* Mien k$ obtains! * 


\ : L ih n ;i■-! Yibrn l L On 


:U “J* '*;V‘ wil l tneraooo cl trains*, ion ljy ope nir.£ the otres 

nesd ^r-,lly ■tinulDje surface activity, k grmfeor degree of h«t can'ba 
wh&tL vibi^rtrion Le applied cl t tho snras tirtOs 


1?ht_ nwoblatlon of hooted air and vibration is obtained 1 b the * a i» 
a„_ns i ao -iia Ho$t Saner ibad i n fchfl feregaing, with aits sseePtinas The 
isidicetor rust be ant to "Vibration" Instead of to "fruitt-a," end, as aero 
2r U required, rradno lly turn this seat re Her t ward the •'IVobbuto" side. 
The rubber oup acts as the vibrntodo. 


Fluid Floater 


Hair.tains heat of the solution^ in the various bottles at proper 
tsaporflture for inatnut use. It is always ndvisable to -.Tare, tro fluido 
before o pplyinf ’— honco. frees the rod button on the hector switch a nonant 
or twu hofore using the spray e. 


kuc t ion 

To obtain v^fiUUr* for lid in/ the various cupping devises* start the 
--.©ter by proflaiflE the rod button on th-. not or switch. Si at the indicator 
or. tt Vseuwr r^pjiloSor ' 1 tg the forthiat point morted "TnmrtP* 1 ’ 

l>.o r t la an ei;pg are nttnahod by press ln^ the and into Hia stft 
r,h- r b-sMsig in thy vnaumA hixtdle with o slight tunilng sovoQDit * The 
rubber oup-i i n-j uttochod with the envll !io> 1^73 cwl{i1 ptaoi tn the =ane 
'Kif.rsor* 


ihe vnetiun handle ta arranged te So pa rate n> tha joint for insert infi 
^auie or nboerbem eottbn -rhon. fehu n not ion Ip to bo used for extrnotien pua 
or aiaiJnr ncbatr.rflo . 'r t lvjn n quiet rptonau from vncuHtd ia required, pu 
colW cbib with t3io thumb *irrb tndox i'kiflw. 














-3- 


Suction Vibration. 

taming tho -raouuti rap In t or to tiio farthest point toward 
*"lbrn^eu 11 mi ill! notice thot -athough thora it still coed asking 
a f,; c , it’ wilsstos rapidly, By turning this controller to fete ritfi* or 
TO at any dugreo of vacuum or vac u-vibra felon my be obtained. 


vocu-vibmtion is indies tod whorover a superficial loonl 
h-oa'-eeie’emdition is dial rod* A careful study of this modality'.rill 

andlos* pea abilities. It is especially valuable for dove Is p- 

^nt of flabby tissues and hu solos . 


k. s* fiscb® as co,, i». ( 

2323-2337 Wftbaoain Atohuo, 
Chics go, Illinois 
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Introduction 


At rare intervals a therapy portending spectacular offset** 
iveness Is presMtwi' to the heeling professions. In alB»ot 
every Instance the introduction, of such energies, and the 
devices by means of which they are generated, fallows a 
familiar pattern. Initially comes the stage of fantastic 
claims engendered by the pioneer enthusiasts. Then appears 
the ’'alarm campaign" fostered by research skeptics through 
ejcperlments on animals and the assumption of potential 
dangers attending clinical application on humans. Finally 
emerges the era of universal acceptance Imposed by the ir¬ 
refutable evidence secured in thousands of routine cases 
by progressive leaders in their fields. 


The pattern is illustrated nicely by the histories of some 
pf the thermal energies and devices In general use today * 

Alter World War I, Diathermy, as generated by Spark Gap 
apparatus, became a universally used modality. When Short 
Wave apparatus, an Import from Germany, appeared in Wl-i*, 
it was accompanied by the usual fantastic claims based on 
the works of Schliephake, Promptly, the "alarm campaign 
came into being throu^i the interjection of doubt as to he 
possibility of unknowingly overheating internal organs. i* » 
presently, Short Wave Diathermy is considered a dependable 
and safe procedure among all professions. 

A more recent example of this pax-tern is found in th* intro¬ 
duction of the so-called "radar" - microwave - Diathermy ap¬ 
paratus presented just a few years ago. FiT ^ ^ ** a 6Cera- 
ted claims for this "new" energy] then, the "fear campaign 
in the creation of doubt as to the danger of producing len¬ 
ticular opacities ud deep tissue damage] but, finally, 
device is found in daily use in hundreds of profession*' 

offices. 

Today, the therapeutic use of sound waves at frequencies far 
beyond the range'of human hearing - variously termed Ultra 
Sonics", "Sonar", "Ultra Sound", "Hyper Sonic* , etc* ~ * 
undergoing a parallel experience and is just now emerginf, 
from the stage of alarm reaction. 

A review of the existing literature on the ^ub^ct reveals 
that such ei»rfeies have been under investigation, be -h i 
the United States and Central Europe, ^ as 1__|* 

F& ilrm irip a period of inactivity during B j r - j „ „rff 
War II, Search was resumed and the f workers 
cient Interest to warrant the corwwung 19li9 

in thr Erlanper (Germany) Ultrasound Congress In t I t,, 

& year resulted In the International 

Ultrasound Congress in Rome in 19$o m 
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PH.fi* 2 


Ultrasonica 


flatly, ot the meeting of the American Congress of ?hy- 
SSTmSicIm ^ in Chicago* September, 

1353 - «ui entire morning was dovotea to ft "Symposium on 
Ultra Sound' 1 , a program or four papers cy tne following 
well Jcnawn American authorities and investigators* 


1 p ’MnvsstiEation of Fosaible Cavitation 
Occurin,? in Biologic Systems followinH 
Exposure to tTltra Sound 11 tv * * i®h— 
□arm, Uffyo Clinic, Rochester, Him. 

2* " Ravi on of Literature and Clinical appli¬ 

cations of Ultrasonics 1 ' tv A. A- iitirtmei* 
M.D., Uni varsity of Panr.sylvanift, Phila¬ 
delphia, Pa < 

3* i indication* and cwntra-Indicfttiona for 
Ultrasonic Therapy 11 ty J- K# Aldt-aj U.Dif 
Cadars of Lebanon Hospital* Los Angelas, 
Calif. 

lj. ’'Ultra Sound and Treatment of Soars 11 ty 
Wm. merman, il.D*, Columbia University! 
Mew York City* 


Cut of the nealth of experience reported ty these ^ali- 
fled observers came the conclusion that in thu '“ ouSan _ 
treatments given, "not one severe ideal or jy^.v- --r " ■— 

occurred * 11 


The present status of Ultrasonic therapy is heat sunned up 
in the words of Kenneth Phillips* kl*D.| F*A*C.u* * ■ 
ilacorial Hospital, Miami, Florida, in a paper read before 
the Florida Medical Association at Hollywood Beech, Apri-L 
26, 1S>£3: 

,r It (Ultrasonic onere^) has been 9 vifficiBril]t 
tested to assure its safety providing its use 
is by those properly trained in basic funds. - 
mentals* 11 

"Results of this study, together with volumin¬ 
ous reports from European and American scisn- 
tista, justify an opinion that this energy 
offers wide future possibilities, 11 

"The most outstanding therapeutic results ot 
this study have been with traumatic injuries* 
ftouta bursitis and low back distress* 11 
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Ultrasonics Yersiis E Lather ■=? En&rgles 


In the consideration of the Ultrasonic energies as a therapeutic agent the 
fallacy that they are a fore of Diathermy should be disciasad, InEediately» 

Ary heating of tissue which nay occur iwing Ultrasonic application is a 
by-product and not the priae objective. In fact, such heating is considered 
obiactioMble ty some observers as an indication of ^proper technic . 

Dr. D. tfulrr, 1 l.H. t states: "The li-its (dosage) are set ty the accumulation 
of heat which evolves in the case of higher dosafes, either ty the themal^ 
overloading of the skin surface or at the inner interfaces, which frequently 
produce a Rost disturbing effect, that is, periosteal pain.™ 

Ti-.e differentiation between Ultrasonic energies and the radio frequency 
energies employed in Diatherry is very distinct. 

irJhen one head of a bass druc is struck, the opposite head also vibrates in 
synchro nisn because the notion Imparted to the struck head, is tr an fitted 
through the air within the drum N sound 1 ' waves, 1* e., actual ECtion ci the 
air in the form of alternate coaprassicr; and deco-icreSc-lon which causes the 
opposite head to nave to and fro in like manner * 

The factor of importance is that a primary iiech&naai motion is required 
inaugurate the air sevens nt producing the rallied motion of the opposite mem¬ 
ber. The s job phenoaenon is observed in the every day use of the telephone 
receiver. Electromagnetic inpulses cause a diaphrapj in the receive* --• ^ QTa 
to und fro. When ihe receiver is hold near th^ car, the air cov-ne-Et -s 
transmitted to the #ar aentrane which vicrates in lihe zvsnnsr and the audi* 
tory nerve Interprets this motion as speech or sound. 


The radio frequencies employed in Mathenqir are a radiant ensrg* which da 
not produce air motion. The action is on electrical phenacgnoi* rather the.. 

a mechanical function* 

The single factor in canton. between Diathermy electrical energias Ultra¬ 
sonic n.eflhaniC5l energies is that both oscillate - at high rates o* frequency - 
The older type of "Spark G&p Ifiather^y Unit osclUatfli at 1 fpaqts^ncy 
order of 1,000,000 Cycles per second, Modern Short Wave apparatus operates 
at frequencies in the order of 26,000,000 per second* Ultrasonic apparatus 
functions at frequencies front soma 3^0 jQ 00 to 3,000,000 cycles per second* 

In this respect, V, Buchtala, tt.O., Lecturer in (tadiology, ii'jrzfcurg 
University Clinic for Surgery, writes in the British Journal of Fhys-cai^*s 
cine, January, 1^521 ’'Extended investigations have also shown that the ire- 
quaney of the waves (ultrasonic) has little affect upon the clihica-t result 
provided that it lies somewhere between 300,000 .and 1,?OC,OOC', 1 

St-r-ce the hiifui nar ranchanism can net interpret rt Sound 111 waves much heyofd 1 
of 12,000 cycles per Second the tenr-inolo^ which h&s teen applied 
to this i,ewer energy becooes obvious j ’’ultre™, beyond (the rang® huisAn 
hearingsonic a 1 ", the science of ’'sound 1 '. 

k& & definite distinction of the difference in the physical properties oi 
niethenaic radio frequency energies and Ul«re30nic energies, it is we.J. 
established that radio frequency energies m ey be transmitted through a 
vacuum, whereas i>sound’' waves require matter for their propagation and tir t 

or matter, for thsir conduction* 
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Au'klbl* rrcniAdtf nv'v hw trannmlttwd rrLnfcivf'ly EFP^t d isUncey through *ir 
depending open the Intfmsity, w wltiffid* of t)te ' r srufid" nnv*. Kwwetwr, M 
thr sound rn>qtt*twy thr* air trftnilltiBAi^n dfi^FflAFca to 'fv- Fjlirt 

Usui. ut theiNipeUtlfl intrfisonlr frequencies transmission it- lest in "Vt-n 
thu minutest. air Inynr, This propnrt.jr ijcewpiUlM the use or none medium 
of natUr *» usually oil or snap ottlullei) - in bodily contact, to conduct 
tin* into an anatomic r^ion* 

(JwwrwJy, th* radio fr^qutnCl^fl or Diathermy are easily transmit, trd 
through air 43 is well illuotrated In therapy by the common "air-spa i»d ,r 

ttchnic of mpp]1 nation. 

TViap es^ritUl difforflnroB between DUtlifru^ and Ultrasonic ewt'gtft’ are 
otr*a«*d he reuse It. la lnporativn that, the uflvi' of Dltm sonic devices 
shall ui^rsUnd ’he distinct individuality of this fertn sf therapy lu 
order to obtain the utmost in splendid results which lie urtthin its uape 

hUltlcs* 


Ultrasonic [let ;e rat ora 


It has be"n shown that 


it. a primary iqachaniaal motion is neMssaty to prop*- 
Rate “sound" eaves. The high n*ftqpOcnclea recommended Cbr ihci-api-i., -* 
Ultrasonic ftaceseiUbe - at least to date - the «« °{ the &***" „, 
o>l*rtrie effect ,r * dlsoowred in i860 by P- Curie, peculiar t _ _/ - - 

3ubat*HF*vis * *lh* mogt e openly ustid eubitanca Is quAJrti ■ ~ 3 1 ' “S' 

and activity + 

*hen a quart* plate Is cut from a mother crystal along prods*t-: sii. j •l li»•■• 
of activity and precisely ground to a specific diroeosiuit, i 1"'**' ’ 

singular property of being able to oscillate only at tb« frequency 
which ft kas ground* Then, when an alternating electric current. ,JI ■_ 
astly match ins frequency is impressed upon the plate it becomes »oc.;*iri-- 
cully ftetivo by alternate ccEpr^^^ion And dusoiprfiasion within. Lte . 

structure, ^hile the llxito of potion are small, the movement Is vigorous 
and can be mfidt to occur - within reasonable limits ~ at any Uesixao e 
flpesd inertly by altering the physical dimensions of the Quart’ i.. i ■*» 
Utilization of tftn "'pieso-flloctric effect” io seen in any “crya.- 1 

trolled 11 electronic dwfcfl. 


Hants, to produce mechanical motion at frequencies .sufficiently rap--* ■ ’ 
thertpt.utic tJUrano&lca, it Is necessary only to provide a ^ r £% p 't m?n cy 
cf th« proper ehki a.cMrl sties, a holder for the plate and a high 
oscllis*r.r tuned to icatch the plate frequency* In this word dusth*. * 
the process simple; in practice it becomes a procedure dspsn^G 

f ' IRC * precision and carefi! ci^tftsmiaataip. 

The quartz plat?' hold*';- - variously termed “sounding head”, "tran 
otc, - presents the initial problem* First, it is obvious that *J * t 
of the bounding ho ad" which contacts tho anatomic area un^ef ti< - u ^ 

JUiat. possass exactly the same properties of oscillation a.s the ^','1 
plstp to prevent it from aba orbing the mechanical potion it3 ^' c ts«- 
total output* This demands material of the proper coapw^^ 0 
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fabrication its critical as that required in the preparation of tiie quiirtfc 
plMo* In addition, the handle portion qf the sounding head must be thor¬ 
oughly donned to obviate undue exposure to the operator. 

The optlppim frequency, output and current characteristics of the apparatus 
may ba adjudged from the aifttemOTte of Such tala published in the British 
Journal of HiysicaX Medicine, January, 1952: "Using ouch data -md comparing 
results, it is found that a Fininnim output of 3 watts per square centimeter 
(ef acund-head contact area) has to be demanded, although a fixed sound- 
head requires only a fraction of this intensity# tn theory it night be pos¬ 
sible- therefore to work with lower ihwfisities than 3 watts per square can- 
tiEoter, but the fixed sound-head is not always applicable and ircdern in- 
stonsaants have a total output of 254i0 watts (total over entire contact area). 
Thus providing for an adequate area of enisaion. Higher inten^ltja^ have 
not proved of .^ny value in clinical practice . Extended investigations have 
alsr shewn tFTat tha" ~frequ^nsy of the wave 3 has little affect upon the clini- 
■al result provided thatTt llea somewhere between 3Cf,D00 and 1 , SCO,000 
cycles per second » , , , Tbo choice between modulated (with rectifier tubes 
in the cedilla,tor) and unmodulated (without rectifier tubes’! has been de^ 
elagd in fever of the feraer»>~ 


Eiclogic Effects of Ultrasonics 


Excerpts frer the previously rantinned paper of Dr# Kenneth niillipa, 
concisely sunrarizfr the biologic effects of Ultrasonic energies: ''Exi-jcisive 
research by Europeans; work in process by Rosenthal (Barry Rosenthal), New 
jfork City, "Ultrasonics In Clinical Medicine", June 1950) on proteins, 
minerals 1 fats, sugars, etc,, all reveal evidence of biologic effacts_ other 
than thermal # Ifttracallular metabolic effects, analgesia, microoellular 
vihraVion, action on nervous, blood and lymph systems have all be on included 
In the biologic survey 1 ", 

Kelson, Herrick ani Krusen in the Archives cf Physical Medicine, January, 
195^, list the effects of Ultrasonic energy as "mechanical, thermal, chetni« 

eel, biologic and physlcliigic", 

Hus, several interesting approaches to the biologic effects are presented, 
w-uld seem logical to assume that the "rcicrocollular vibration induced 
by Ultrasonic application should influence membrane permeability and, hence, 
n sicc.tjc interchange of intracellular fluids. This phenomenon, probably, is 
tho basis for Riillip 1 5 conclusion of "interneellular metabolic effects' 1 # 

^■.e^anaigtaic affect of Ultrasonic radiation is brought out in several ways* 
“* StsihlfiHtb, MtO,, Medical Clinic of Munich, Germany, in the British Jour¬ 
nal of Mfiiioine, January 1?52, states: ^IFltrascnic therapy often 

TtirArkahly successful in Ijrtrodaning; analgesia in the persistent and un- 
i P^-h following upon herpes 20 abar« he have 5 sen three surf', ca.^3 

■Mch ^ w ° three sojiations prochioqd freedom from main previously net 
-Sieved by procaine infiltration <>r even X-Rays", 

recently, Irving Teppert«rg, M*lu, and Elcner J. 
u §> reEr P ect i v ely ehiafs of Physical ifadiciiw Rehabilitation sad 
niyuic 4 i is^diclne Group, Veterans Adainisti-«t 4 on, Ifew lorlc Regional om?*. 
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report In tbe iaaricaa Journal of **yjitiL Meaici&e, February, 1353, w 
th* tEilgesic effects of Ultrasonics in painful post-operative ne ^ fl S- 
r»tii relief of Eyapt ccj *4B obt lined ix fftonr -t f the- five 

pttie: 13 , * * tftlruodc radiation. ipfevs to haT* tn specific 

action ok seunau* Thort were tk haraful effects proiic^d br 

Ulirisccic radiation in is? of our patients". 

Fret '4U it would appear that the Analysis >U(^it tv closely 
with both "r .q ‘teiail ^nri tjuchamcil effect? of Ultntoniet w cited H 
Ctjs.i el il* Ie s uppor t of this conclusion Stublfauth* in thp paper 
prsinoiisiy reported, s^s: "The earviuetlvity of isolated rvrv? zuscl* 
frcfcittiM is dciajyjtnibly altered fey 'Jltrasorue ^av^;, Sohsitv itch'd 
that --“.c dsclL-c in conductivity cf a nepvr # caused by raising ita toc- 
pcrilare, is ^eteleratec ty increased frequency of impulses, 1,1 fhethcr t he 
Analgesia is a result of indirect heating of the rorvo of the ifthititery 
actios. of tin rapid sochaxiical vibration la open to discussion. However* 
the factor cf itpiftMica Is its proved ability to coot’ with pain in au^r 
conditions, 

off acta or. nervous, blood and lynph eystecs arc usually u'U founded «hd 
reported ty tury ebserv^rs. The sulfation of A* K* Bauer, *-!>** Lender., 
is strUsiRgj -That U nore important, the effect of Ultrasonic therafy 
is n at United to the region to 'which it is directly applied, it would 
ratter appear that Ultrasonic impulses invexo neural effect? of «riou? 
typea and intensities (r-<=KC action)* Tho effects rang* froes. Si'T ^ 
v&sonctcr r-sflexaSj resulting in hyperemia or vasoconstriction resjwct- 
ively aceord_ng to the da sage =EFltJj-ed, to changes in th* funef-onr- 
statc of the au.ionor.ic nervous systac as n if hole * * • *t would ai . e-y 
fren the work of Tsch&nnen that Ultrasonic v-sve? aw particularly Ofi’O - 
live when applied rot only \a the affected Joint or flrtu tut to th* 
geverring spinal narve-roots*, 

In addition to "good Teaming" arai ’’'high depth pent ration" .ind the proved 
effective nose roper ted ty the tnany experienced worker s in hot** P^t 1 ■ u * 
and linear; centers, Phillips summarises Ultrasonic th, r^y Lr. a T -^ ' 
-r.pr^ssivt! stataoenti "I have boon uxist-lu to fin! any record, written or 
oral, where within the intensities prescribed for therapeutic use, 
ir-ss beer, abl* to produce tissue do struct! on without first esc?ruing*' 
physiological pain th refold. Wh*t other prysical so Jolla . i^- Vl -' 11- 
th*--rapist iiuch a safety valve?* 

Indications for li'ltniconic Th-Tapy 


ia ir. the case with many other forms of thi-rapy > Ultra Sound ‘ 

st.c.Tir: s-irpv] *.tiipr rwaulte In soulu conditions, only fair in L 'l ,ul 
at ell in scjdq sMoa. Howt/v^r, the weight of evidence in those 
for which it is rnconiGiniultd is favorable and conclusive, K't L inips ^‘ 

a P P- '<■ J to th u i ndi cation for V ltraaoi ilr at -pi 1 on t ions is i n a ' ^ ‘' ' rl( 

oi the fLodin^s of axpirlpnced Gbwnrv®rfl a? reported l 11 cufh'in L 
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ftifittlg j Acute . « * {hiUlpa njwrts an LO sums trc«t<4d, which had pr a m 
vl iwsly'rccsivsd heat oi* injections, ond all iq obtuin^d gwl r^Bult** 
Tjpftjmp 1 !! reports untinfactory roiwltu in chronic cuts and Jititta, ftryj®, 
that disappoitrunco of aLaaoiio duo bo calcification uj ttser'/a:,:? radio¬ 
graphically with clinical ^ffecta ang*n fcy improved ranpi of nation and 
freeddfl tram pain, fn a survey of the results obtained by Zvrvpnar. narker*, 
each of *h«B had treated pore than one hundred different cases, Etuhlfwiith 
.ind Woebor report excellunt results in 1*1,5?? E^sd rusuits in uU?i f.Q Lm- 
pravenont in 10*5?, 

Rheumatic Disorders of muaglea and Pari articu lar Tiaras * * , 7«chitm*n 
cakes tEa following Interesting oboarvatl&Offi "^In addition to tb# pririffip* 1 
fH-ld of indication - that of the degenerative Joint diiorjera - 
rssuHs are seen in cuBcular rfieuaati™, lujqioago, torticollis ares Eusculer 
spasticity of the shoulder-girdle, which If still often called pltm neur¬ 
algia, After ii to £ □ounuingfl. freedom! from Bymp tease is ga-jally toured'’* In 
the Stiihlfouth-Goober survey the results in ltdbago shooed 7!*j£ excel lent, 

25 ? good and 1? no Lpproveca-nt; fat Itfalgia the results Here ?2? 'acollwt, 
£6? good and 2% no Improvement. 

Bheur.stic DisaaMB of Degenerative Type , ■ * Thco Do FTeux, writing 10 *:ie 
pritlsh uO'irrwi of Physical Jiu-iiclnifl, Janaary , 1 9%2 t in an extensive bopo- 
graph titled "’Ultrasonic iherapy in Osteoarthritis of the Hip Joint*’, in¬ 
cludes not only the hip joint, tut the Knee, and the spine as well* Th-: 
con elusions are well stated in the following excerpts t '"in pure arthrosis 
pain, stlffneso end limited mobility react favorably* Of course, Oltrisoals 
therapy will not improve movements United ty deformities of the tone * » - 
Osteoarthritis of the splsw is else improved 'ey Ultrasonic esvts* '»'= con¬ 
sider cervical spondylitis, usually no difficult to Influence, especially 
In its sever q fort, apt to be greatly improved by extensive pitrastnis 
therapy* This iEpfOv«aent applies to pain as well as to active and passive 
rdvtmif.ts in the great majority of cases 11 * 

De o toe rations cone erring the hip Joint sre coenervation and, best 

stated in bis tr-.n words] "Ultrasonic therapy ooes not solve the problsn of 
osteoarthritis of trve hip joint* Its value will be Halted, in advanced 
esses with destruction, severe mechanical and static impair&ents, Bit for 
tns? great majority of cases of osteoarthritis at their onset, and ruiny of 
TR - Moderate ones. Ultrasonic therapy well applied improves subjective ir/np- 
tcosj relief from nocturnal pain, tb^m fros. pain in ..aiding 11 . 

* * In 72 cases involving acute trausa of Joints, tack and 
* Phillips s-Hffl25a.-3.2es results as good in £2, mode rata in 12 
and nona in 5* Tschannan presents tn-_ postulation that Ultrasonics of 
ir ' * ,h-& aftor-treatoeirtr of fractures, especially in Joints* He says; 
The fixation of joints which occurs after intra^articuidr fractures and is 
caused ty jciiscuiar hypertory is favorably influenced by Ultrasonic therapy* 
because Of its simultaneous action on the vascular system, the much dreaded 
cOcplication of arthrosis may be avoided" * 

^ rc,£E:, ^ er df team trainers in the United States have -ii a cove red the value of 
I'ltraseia.es in treating the contusions and bruises coshon tc athletic cos- 

Petition, such as "charity hcrse n , sprainc, strains, £tc* 


Acute Irauna . 
fractured riba 


Fag* 7 
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tUtrnflonics 

pwgfl B 

Asiatics - Neuritis ■ . * Buchtala states; "In abcut 75?! of cases fre^-ja 
'- a i n la revvrU d after a paries of fifteen to twenty application. 

do not ««t to Ultraocnics .re —liy* tta 
J caused bv compress ism of the roots ard secondares . * - 

SSS^XStUtf tE ple». s ■oroe-M.li. re.™ »= ** .= *rf*M* 

neuralgia 11 • 

_, , « „„. rVn i. j-j* vUnal. He says; "True neuritis of 

Tcchennen’s position Is sam-vhe- i/id jJ“ leBaWJ-B ^father tts inteme- 

the sciatic nerve is a rarity* I- is Q_ the stretching of th« Lo- 

tatioa of Lessgue*5 sign ■■ fllcitirig pftln_ -/ _ CO noijai in pain due to 
flamed r*rra is appropriate* ■• . reflexly ischaemic hue eInn. 

etching of the hypertonic ally “Sf^ttaS^! 5 such «■«, <*«* 

3M» ischaemia would also explain ^hep g [j CceSS ful results* 11 In the 
radicular Ultrasonic applications produce ™ r^imt ^ sciat ica with 

purvey the resume gwdj S5.S& S«*. U&i 

Ultrasonic therapy are segregated as reiJ-owa. v, j o 

no j 2*5? j * 

in smry it can he stated conservaUirely that^tUrasonJ^ 
sufficiently raD. eoitabUahed to ^arrant iti - „ ^ concludes; n T5» 

medicine approach to a n^er of tondia^s. ^ ^ been with trauma- 
most outstanding therapeutic results of ; h .. Tschurmen offers a 

tic injuriesi acute bursitis and low bsc* ^ ^ importance 

word Of Bound advice: n Cn*3 more, gan b^.ed with tpprep- 

of making an exact diagnosis The oorrect di^nosl«> ^ (*^*1 result", 
riate application and dosage } is decisive ^ . V ^hnr“ arrae now that 
Bauer, cf Into*., edlteriallies! "Most critical 'tf rtim*- 

Ifltrasordc therapy has specific manta primaries in - rf . Qa e P i%ivn that 
telogy. This UMtaticn of ultrasonics is balanced by ^ 

within this limited: field it can claim cut standing success . 

Host workers concur in the opinion that the known effectiveness oT 
Sound waves in specific conditions is but a forerunner o phillins 

tensive appliesticn as more clinical evidence ia accumuU study, 

siumerlaes this postulation v-ell in bis statement: hl ^ u _J . 

togetter-idth voluminous reports from European and African 3 ^ _ -* 

Justify an opinion that this energy offers wide future poesat- - « 




C on tra - Indie a tia rig 

The ccntTL-iiidiCQtiara for therapeutic use af r Jltrasonics are fcw but 
specific. It is test perhaps to enumerate them as fcUU^/s: 

The n MQgT MOTS" 

1- Uoligriant ■furcors of uny type 

S* The ganelian stella turn in teart disarders 
or heart InetaMlity, 

3* The pregnant uterus* 

k» The orbit of the eye* 
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Treatment ttathcda 

There are several method a for atte ini staring the Ultrasonic energies. Cue is 
termed the "contact" method to describe the application in which the ‘’sound 
head" is mslntEirkEii in actual contact with the tissue. It has beer, pointed 
out previously that some irjadi'jn of matter, mineral oil or soap solution, 
nnist be used to obviate the cushioning effect of any air layer. So, a gene¬ 
rous layer of this substance is spread over the area to be treated and the 
sound head is in firm contact, in fact with ali^it pressure, to the area 
under treatment. 

Two variations of the "’contact' 1 method have been employed, the "StatiffllfliT* 
and the "massage 11 treatment. In the "statiunary M application the n sound 
head" is held at a fixed point throughout the treatment. In the ’'ca^p^te" 
application the H sound head 11 is moved slowly and rythniaaily around over 
the entire area of the local involvement * 

The exponents of the "stationery" method base their concept on the prsni-se 
that sounding of certain critical points (Hoad's ccnes* spinal roots and 
ganglia) affects an extensive area or region, such as a joint. However, in 
the "stationary 11 method the intensities of dosage, i.e., watts per square 
centimeter, oust be r-aintained at a much lower level than with the 11 passage' 1 
method. 

Exponents of the "sassage" method point out that this type of application 
produces a uniform distribution of energy over the entire treated area and 
does not require the exactness of beaming necessary in the stationary type 

of treatment. 

'Tschannen postulates sn the effectiveness of a combined stationary and ma:=- 
sage application which he terms ’'radicular 11 treatiicnt. In his own words he 
says: "Of the tirg expended (treatment duration) two-thirds should be re¬ 
played for thD nerve roots and one-third for the affected joint, The dosage 
y&riESj, according to the fatness or thinness of the patient, between 8 and 
-- watt output for a boy able sound-head (massage) or 0.3 to 2 watts for a 
stationary application", in this connection Ts charmer publishes the follow* 
ing table- of the nerve roots to be treated for the joints affected: 


Affected Joint 


Nerve Root 


Hip 

Kn<so 

Ankle 

Shoulder 

Elbow 

Vfrist aiid Hand 


3rd to Jth L’unbar Vertatraa 
l£th thoracic to 3rd Lumber 
1st to Uth Sacral 
1th Cervical to 2nd thoracic 
Ipth Cervical to 6th Cervical 
5th Cervical to 2nd Thoracic 


When the anatomic surface is uneven, as Is the case with the ankle or sjnall 
Lurt 6 * wounding may be cade conveniently under water. In this case the 
fwt to be trsA'ted is im&erEM in a vessel of Haler and the £o uric-head 
^iao is innersed and directed within 1/2" to l n from the affected joint. 

^^twaen the part and the sound—head constitutes the media through 
-cn tna uitraaoric *aves are Convey ad into the tissue. 
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* ,h * W$L 

on" 0! n^ H' ^ w lrtlN« " 

•'■'•' ' ,r T‘"'i, .Ml.-.' 

llUl-.Orri!" ’■ l;tn 1 
^p»AFi 


* f UUntatthie *»*•" pryv^hly ha- t«* n 
A^uin In thl» WT» nf trmri *,*„*.. ln UlJI 

L, maflmiuUW4 in o Union! t.rp*ii**nt uf maiw 

B f 00**8* lfl lWtj “* <U t“ft oijlt D, i j 

*®*“' , , ,„.( ,iu» to IK. chuMot.r ut U» lnnlv.MM, th , 

», r ,t. ii Hunt l« «•"";*■", ' . r th « »ff.ot«iJ nnlWt or InI » r , 

tt» <*»'">’' u - of . rUW mu or 

r's.*iSi--'" .•-*•» •'- 

irfi.ni i. ui- «dw»* 

o* in the *upllo*tVon of llUrmtontu. 

Two Or thT** ppliwtp^ *** *J _ * | r, niLmirU^ for « » hart ,iin " M ^ *• 
inv^tr. On* li that the us* of **“*[! lrtt !EJ,itJ for a Ion*** 1 tlftf* iwa»***U> 

„ MVl . 1 ',vo -n 11.0 "IT 1 1 '-^ ll ,* u poll .-' ii u i- 1 

U I par** 1 " 1 '" ,Uj * m ' rdUw Hinn mint* uo™U''*■■ ■ 1 <>» 

«hMHi • r-vilr* i «»r« v ►. £J t , t n , , .1 • '■'*. 

okiw* UltraJOunA **“ ! '-i- a ,. ■ intimity tn*n 

,«t«s tartoii* *,',!"SS^SuJn5y* wrth«« <* d """" w 

**••* ..«-* 

•Mkuu (IM* i-iK-i. i) " ■■ ™’ L 'i' 1 ’T^lnVi.tr^IiK.rtS* JmShImITUu ut 

21 R^ 5 afi?^CVii-i t» «*.. ***-“•• '' Uo ' ““ 

paUflfit 1 " tolarariOF. i> the mo»t rollitbU- »!*’• 
a tuobar or upti&vM tidily* £* 

doa«C* problto tgr b*gltmln« ili ri '■ , uiU m th# threshold or 

amt itroduaLly 1 nar** bI n* Vti ««& , mthod B»ploy»fl 11 

pain h 4 i N*n BtubUiNd* Thii i* iomowhB ■ ; 1 ;p„Jion or thTprtUai* 

Ultr. VUUl irradmuwn lo tolmnia* tha lft4iv4du»I raaQtlon « 

Th* diaratlw.. al tTMtaffit Ip n**»■>!*« lV l S£hIt 1 SllSnSlS Upon SS 

par trtitod .ran ii th- uptlnUB. Tht tt« In S„- W oi«r. 

Btwtlonuy *r »»•*“§* y io n( ( «.-t to iniiuit** 

to ill orrmita havo faBw raparud frem " " hl ,. n< 

At lenf aa th* ibttniity la otlnttlMd b*l« «“ pin ItewnW* 

frtAKWftcy or tr«atn*rst, bao boon P«p«ttd hy VW1 ^ ljn 
iliiy >*m UoatlMU in ^c-uin aub-4uni%> Irtvolviftinta ^ ^ . * 0 b 

in ohrorlt aondiilMBi ikMI* aaot aoutt ewditiont^ ritpofld 
fan appUattionn, tha ntritB of UJiranwnio u \<\\uationn lr h «w* . 

ir.*f,t ahould not h* adjud^t -,i,i H t i ■■•■ ■ ■ il l" Cumbar >■! t v-ulnvaBpj a 
or hav* tiosn glvam I 1 i-ot unuau^l for Ui* patitnt tt mport K «W 
i WHMi f LQi 4 L rtio[i*«inn Onvirn] iluyfi nflttf coflPnl lull of h ti‘' ’'I'p ’■ 1 U r '' ^ a " " * 

In, panqralj mitraaoTde thBrapyj, tta appHoatlon and Itn iLmi i , r. ahould fe» 

Pljftrn:! In tht.’ fldiiiti ilgjii nn uili«i pliynlnn] mfnncton< In u|111 Jl ' |l ” 

WMi ihould not Qonfttltuta total udivipniimfLcm hapaiiaa ■ >0 many brllllii : 

flueoniiittiii nrp r+ r,ati.nr of tfOOnli 
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A FEW TREATMENT SUGGESTIONS 
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yltrasreaies 


Hi&f JZ 




EXCERPTS 

tm 

SynpoaiuB on tUtrftfiOKkA 
August 29* 1353 
Palmer House, Chicago 


Published it 

American Journal of Physical U&dxtir^ 
Vol. 33 s So, 1, February* 1951 


Fp p, SCHMHTZ, A ■ B■ i B*5„, M,D, (Assistant Professor of Clinical liedici:*, 
Hedical of Alabama, SirTEinghami consultant in R^sical Medicine to 

V, A- Hospitalsj thiscaloosaj Alabama, Einnljighai', Aand Jackson* 
Mississippi]: 


Conclusions 

iipr* Hovmber, 1951, to August, 1953, »1 'XLtrasonin treatments 
were administered to private patients at the Institute of physical* 
Medicine and Rehabilitation in Sinaingbsn, Alabaca . * , 
is r.c established dosage for Ultrasonics. Applications nust be 
carefully nade either in a water hath or on ar. oil? surface* 

tltrasonies is not * «*dget. It w» be «*d hy an,J 

trained persons, conservative treatment -s aafer t*ia~ her 
£££* *ltt largo wattage. Careful eveluanon 
of patients la taper tant. Further research as to 
contraindications' and dosags with time of ' 

Ultrasonic therapy is a useful ana valuable- adjunct in TttjsLeA 

Medicine* n 



ARTHUR C, JQHES , !4*D* (&9 Fuildihfi, Portland, Oregon^ 

Goffipents; and fr-^ESjy 

•UttrrauDd therspy U * awful addition to ^ysicalJ b^igB^ o*- 
Much mere research in this field is necessary x* uc^r^annins 

all of the mechanises by >«hich ultraso ^ ac tor5*Srast te observed 
changes in biological systems* Dosage ultrasonic 

■qy all persons entrusted with the ro^ponsaM 3 it> of ultrasorac 

therapy, in order to avoid kne™ ® th« aa® of 

injury. Clinical benefits have been demonstrate- -- ^peted 
SiSLurt, a-deed ta standard Therapeutic procedures, 
iTVn-sitl., tepdonitiy, 

rtotcid arthritis, spondylitis of fcWWjJ 

litis and Sinful nouroods. Setisf««H7 
been observed In the use of toth continuous and pulseu 
at a basic frequency of 1 megacycle, In dosages nc - T '^ 
j watts per square centimeter per second, 11 

****** 
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T-rfc City)* 


* cur s5T»rienM wit* ^ 

, cri?«nt ext-er-si^ stating 

^1 !S j of U*i " * .;..^ - m wit.-. a*»tta«toia a i :.-1j 

^ SrJaS 5T few** » 6^c 

S *or ::i S *»ir j«* 5 mi*t*^ 

* P»n°H <* Ol^rtsoBie therapy ie * ralttb* 

pf wefltEiect fin cW iWEt battdfc. FPrthw iammU 

lilts cf »cc*P t<?d 155 *£:.:; 1, hire indicated will uMoofctediy 
Ei -i~ *lr=* *J» rr^^etf tiltTMoflic therapy in geriatrics-, 
firaly **■ 

_ m * * 


L7 . .v. ; JT3. a. gnSSI . X- c ' iarc! * :£ 
T&ia? Ji "" 

Cc£sclusi£ 


Hospital, Fcrt Saa Imataij 


Tiain associated 'with increased 

■njaeflK f J* ,Hll f JITtflSted aawnt axi Um peripl-rtl Joints 
«*' rf ,rcl» »f -» *»” ” fgT Sixic efftctt Of ttltoucnit 

jssj "if;™ 

[tap rated an the dosage erc-lcyad ana stationary aoundl ^ 

&t«ific ssinal icot or aegnent, A cor.se nrat^ve* calculated - ; - 
prccch to ultrasonic therapy is indicated m selected pa-, syn^- 
irotts associated with spinal rcct irritation cf^the aeefcarucai 
type. The clinical efficacy of stmll doses af ultrasonic e?1£r Cf 
BQQBsts that nt chemical stipulation of the natural pathways asj 
be the sodus operandi in this fom of trest®ent B * 


* * * 


T. GZZS’Za * M.3, (Depart®:* of Physical Medici™ and RehahUitft 1 ^ 
’Jnivtrsity of ^cXor&io School of Itedicinej, Denver^ Colorado-t 

Suroary 

. clinicsi results ¥ith ultrasonic energy have been rsp' 1 ^ 

eiated^JTfwS “ tha trea tQ&r.t of auscle nain and apasn <J SC " 
f} ta0flitifl * osteoarthritis, ecapulo-hu»ral peri- 
STtei£,£?^j^ TO ^ bTal and similar disorde^. 

S sixty excellent vaults were obtained ij 

to thirty nape a-* 0 * uhfl P^tants with fibresitisj while f 1 ;^' 
re suits in tha Y^Praved, There were fewer superic- 

thirty-f^^S?^^ □arthritis, with only thW* 
partnen of results wit-i* 1 ?* ' lJlto thia Gregory, Accurate fl j. 

■W havu beon SmSX J ltrQeound °ntf with other forms of ^ 

a%-iicult to 03^^ Tltere tflj thus far# neither 
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• Ill miOnlOH 


I i 


{Jermiin M.li*,, 4um,lniutit] 

^liU* CUt ll^(»rl(srit.y r."i- |j»£>i k/jrlly In cumtuu'UNjit «LU) pi** 
vlouaiy uried lBOhnifl« ( 'fhn Value of ulttlMXJIUl, *1 th* HRintf 
r 11 «rtfor* lln In nui^ir^jLi.Lii^ oitiir fora of thirty Tor 
muscle dllillfi kn far an l.h«' iv NiiALnn of aoUph In gunatmidj 
there An fivLtkrUoe In the 0irp«ii!i4nt«l nminij that |jMiu<rmh md 
of Uniiuo, iM.tUim! Imatini 4 intarfuaen * mid non- 
thermal fmjtorn may nil play 4 rolo In Lha i-ilTaclt riuLail In 
jnuueU »juI tM’i'w nTtar eifoiiLire to mltraAound. Though good 
C1 In Ion I nuwl!,fl h»V* hncri abtairvid both with direct 4|M-klCii- 
11 cm over the Involved amucl # t nai with mdlautm appllaai ion 
ovnr Uku appropriate nerve root*. thorn kmn l^on, Mmn f#r, 
nu BlUiifnekry vvji tu.itioN of Uib t*u tochnLdl f> • 

*##### 

mXM H. OHYNBfcUW, U.D* (Aanlatant Prnfnnnor or Clinical 1% fl ic el Itedlaln* 
and Baliali 1 Hatton, Now York Uhlvni M I.y tiftllci L l-ohoolt EkJ ruatar or phynt- 
qal lisdiclni end Rehabilitation, bepartiwnt of floftpitidfl, New York 1 . ,. 

Hoi* York)* 



Conclusions 

H A prel iminary report In praowititl of one hundred tiinuji tffc*to4 
with Ultrasonics* It In our Impression from this aerie* that 
this sad* of treatment In of vnl.ua in relieving pain and second¬ 
ary n usela spit an of acute bursitis nf th« ohouldrr* Included 
in the ahovf utudy nm somo otaitfiuUfluii on a ear lea too Hatted 
in number to dru# any finjii cone lusl 011 a on Un» off out ol Ultm- 
itoniop on other pathologic PtilHi It is our intention to broaden 
the hum of this study. ft fully rulitt that only prolong 
cllnleni obm<rv iUono from mnny din'.Taut ifiodlcal eent'Ti c-n 
astafelich the ’> " valut ol' this ntfw plffsloil nodillty' 1 * 


* * * a * # 


JOHlI K, AUjR : t y .iJ., F r k »C+ 3 *t WAITM J. JADEBOH , h. 3 M 21 . 
gETOnfJ '';^,rTN:lK| , R t p,T, (Depwlirmrib or rhyme'll «Ddicln« 
Tion/cWdura of 7 a* non Hospital, Lon AngoLfirtj Culifornlmi 


P.T., and 
and krhafiillte- 


rry rtr*l Qonciuoi ona 

"The present study is eoiLceriwd with th«’ cliincnl evaluation of 
a relatively now forii. of therapy* Th" method* and j c* • •••- 
ployed are dMncrlbnd l?uI the cfI’HU'tivonasa of ultrasonic ' ■■ ''47 
Vo Substantiated hy means of statistical tetilea* A ninntwr 1 i. m 
serves to illustrate nil r^nultn obtained during this itudy* 
Ultrasonic therapy dons not only relievo pain and improvn mobi¬ 
lity but often also roouJtn in decrease of dlaigluiion of cftlei- 
f \ oht Lone * ftii demonstr*P'd by rw«fitgr 1 toijr.una. Th0 rerkpoit: 1 ■ 1 1 o 
uitruaonlc radiation taken place bsoim promptly in acute cases 
of Dubdaltold bur el tie, while chronic cufiea r« 4 ulr'- 
more intecialve therapy* If cnlettreoua deposits at*> preoont, 
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H. *U**i «. 0- •* * 1 ' cor ' lU ' 1 * dJ 


rl * n +*+***" 

. * »,* * t . r tr*l [Ar J tircn of tfe* (JflJitoid 
ntntionury trs®t*wrfit of _n v ^^ %t is Of *Avma%*&* 

muacl*« diFBOtly ****"" _ fl „ of inprOWMnt t*eO»B *p- 

ln the m*jariy trBmUwntf* Tta ranee of 

pnront *Aor four to »1* > ; ar/i p*ln 

,60t,Lon la ^ jJSllSSK »** <lw X* ■"* 

gr a dually* A _ - « h0 rpn ,| r &t obtained *r<y, or 

fjTrtn if, th* f:roup of > 1 ' _ r f , w ^ rtl ciaaBifiwl fttder Ored* 
onLy qwflOtloiiBb^ uonf|t Ur^^tBdLy, «*ny 

0, there “ S\ 2 «SS! STb. sueCBMfuUy treated IV 

Of aubdBltjld tur.iU" e r4dU tion wuid 

conventional |Mt ' no ^: iG i € , flt mo irni of *il«yi*tine pair* and t*n- 
*«"» ^ be u ffl0r ® : ff1 ^^ Solder iwrtKw. Ultrasonic 
d«r™se and rostering ™£. ^ ^ durfttiof , of dl ft ability* 
the r apy, forttt«rmoro, nh j ri-■ „ 9 *^ ^ te ^ A t ( r ather an 

Ir. our opinion, ultr aaound * - * '^ ^ ^ ^ # * toBbin*t Lon of 

addition to the J^ r " ^ PC ii£i5iti*-i aethode proved 

iitraaonlc radiation "1 th r , ' -. !lpfl ^ ^inefU fron oon- 
•specieiiy effective rt»n prtUM MM “J*. A , , wro it 

vantlonal irea^nt w «itn oth-r 

of tfco pr^at stu^y, lu ,r&^oun ‘ C anee of r - - 

localities is ho* the procedureU ™ 
deltoid bur sitie, resist to other forff^ ^ 

treatrwrit 1 ’ ■ 

****** 
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Use of Ultrasonic Radiation in 
the Treatment of Subdeltoid 
Bursitis With And Without 
Calcareous Deposits* 

John H. Aldei, M.D. f F-A.CjS- 
TH9HU KlaLaS, fl-.i 

Ml A?-G£LEi, ClUWinu 

fmm Jfr fytpttlmrnr -*/ Ph\tt£Al Ste4wt*t JtJ 
ft i-hfiniiut ■CV/jJi 0 f Lf&itmtw Hot pit at 

F or nun} 4 vwi subdeltoid bunitu, which 
Hu vihoui synonymous TulEm. i-jtrh n 
painful ibouldtr, nibicnjfnul fciniiii, cilci- 
fj#d bumw, periarthritis. nluROOi tendim- 
Tii and » forth, hat been treated bv many 
different methodf- Thu particular Condition 
bat alviyi been rejjrdd aa a difficult thera¬ 
peutic problem; and whether chronic Jr 
acute, and w-jth or Without cilarwui depot- 
it*, the types of therapy Hied Were in tine 
with medical pfOjjrtu at that time. The con* 
vem tonal therapies used lor treatment were 
ihoft wave diathermy, microthenm, electro¬ 
therapy, radiant heat, hoi packs, novocain 
injection* with (mt uliiie flushes, roentgen 
therapy* and in rant cases evert surgery. 

In 19JS, when rht senior author (J.H-A. • 
clinically evaluated all bunki* therapy known 
at that time,, the conclusion reached was that 
diathermy Or roentgen therapy were the most 
beneficial. Until the present time, little pro¬ 
gress has been made in treating this condition. 

During the past four y«n in the Depart, 
merit of Rehabilitation and Physical NCedhinf 
at the Cedars of Lebanon Hospital, We have 
Conducted an investigation, both in clinic and 

* Read before the Soul hern California Cha pter 

pf the American College of Surgeons. Sinn Bar¬ 

bara, California, February S and 7. 19T4, 


wiact 

Flr! h P*« i :!^ed mtu- 

Rira«j til bees made m ghf , x 
JJriutaiaeij an imuJ'kme- T^s 

^ gfc „ 

Tfpe 4ft ridLjTjj^n lh astf^iariSixiirL 

Duraig the p 4 u cwn ' «r qroi^i. 
UM hai winded the oM =: vhn vmic 

ui the nuimat of iabOeUo.i burwu. 
Witfe and w-LihoM okurem Jepowti. 

Vt = zompMrd thrt ripe of ueaiittcnt 
with the e«Lieou(»jLl ebcriF* i* *5** <in » 
Jstioii lEtl iavflil llfc ™iill Ui more cl itv- 
ii»* with the uk oi uitnuuAJ 

tn this pfisffltiUnL *< bong oat (he t*eh- 
nical mi iko^uii; ispecti ui dtnHeiti— 
the t mi meet: procedures it*- 1 s^>r roulu ot 
_E0 cases treated via sioiiHihi thit t< 
have tallowed o*tr x penud si tn *ein 


laboratory, into the me or uhnwuk: radiation 
for various dtytsg* and disabilities. Ouf early 
results ibowed dut the phvuoto&tcat and 
biochemical effect! of ulifnenk radiation 
were bene:sc:al to minv of the chrome orcho¬ 
ped tc and neurologic Conditions. 

In Daocmkcr, 1910. ultmonk radiations 
were given to a small com rolled group of sub¬ 
deltoid bur nth cun in order to compare this 
new modality with conventional forms of 
treatment. After promising results were ob¬ 
tained, a study on 4 greater number of cases 
Win initiated in January. 191S. and n continu¬ 
ing at the present time. During :his time 
patients with subdeltoid burs lus. with and 
without calcareous deposits, were treatcJ, of 
which EI7 could: be fully evaluated for the 
first [wo year*. A preliminary report ™ this 
studv «** presented one velr ago." Since thru 
we have treated another group of *S pattern*, 
making use of the experience which we had 
gained in our initial study. Oi this last group. 



Diploma re, American Board flt Orthopaedic Surger*. Fellow. America® 
College of Surgeon*. American Academy oi Orthopaedic Surgeon*: I>- 
ftaoj. Department of HtbabiliUiiO*. Cedjn oi Lebanon Hospu.il. Chaar- 
HiJ Clj M ultipfc Sdermis Clink. Cedan of Lebanon HoipiliE; Member, 
Medic j] Advisory Ek-ufJ of she N^ationil Multiple Sclerosis Society, o** 
suit a tit. City of Hope Hospital, Duarte. California; Chairman -***«"' 
Section, American Congress ol Physical Medicine and Reh*b.hlawm; 
Member, numemus national and local Rehabilitation C nmminers 
merly, Chief of Orthopedic Surgerv and Chief o= Rehabilitation. B*rmmc 
ham Veteran* Mortal. V,n N'uys, California It. Colonel. L meed 
Army Medical Corps, Chief of Orthopedic Surgerv and Rehabilitation 
during %'orld VTar It 
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Fij-Bm 2 

Ftg I. Vv.»^5 

jj-ctjj- *=4 

% ■*- #»flipd wf «pfifac*t4M ©f 


Cif jFhn-.vil^ 


™“W WE Jppu;*tMSBi Of UfEUDOC 

ihtf Of tudible sound and arc wnUy of E h* Treatment head- Ub-W* 

^' >: '*'-- J ^ p*«<^iecirK crvujj moW rnX tn'f! through j racoon. ,,3S %^_ 

, , , 1! " 0 ' < P n£,J,w Wffivti mifniy of i um Through ur 4 inrhklivf. A ’" Ur ( 

#li- twnw, an oscillator circuit, agent. j-tivh as in od oi high l! ‘" l!V: ‘' 
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HjfrAaU-Ta >h -uk-tlv-uj 


KI..U 


necessary h«!*nn ir«i- 

* jt " CJ rh*be treated-' 
rt* rtt "L t ,p t ,iTiJl frequency of 800,000 or 

. ;Jp«o d* t » «-*■ 1 u »" of d r* 

IJ V, „* cemhuctei's deep ftUV he reached 
, t0 ’ ■, w .jvcs. Thf effect dfCTfJKi With 

ft K £a0« -f refraction, n r 

^‘ h i„ the tissues Important jjcxurs 
4 -, incline Ittedium, the absorption ccn 

T■£.*V/lh* the ull "‘ 

tllir ifliaoM^ *&*?: , fi 

Ven hij:ti im«is«M5 greatly affect 


feyu of uLlriwjnie radiation ™ ,1, 

inicromaviljje w w Lj L , lllf [WWtrful 

--t ib an?-- 
--, m u^„, ile ^.asrjs sy" 

" J F rie gently t J E*C 
S^kSF™’.. A «*»**«« ** D „di^ 

□J local short-W^ve diathermy'"i” 

Further results include degas^ « Tjon 

4nd intermix, M of gas exchange through 



c *-r ffiolecutaf structure of the tissue* and 

auit damage or even neCrcrtti, ii demon- 
^tated in animal experiment*. The Arndt- 
xhulti principle holds true, that weak stim- 
uh Elate living processes, while strong stimuli 
ire |hitnicii H . Consequently, only low in- 
■^nmies were used in Our evaluations but the 

???? produced was, nevertheless. consider- 

Hfe?* 

A 1 ^! 1 ' .■mportant among the numerous bio- 
®*™» biophysical and physiological ef- 


jntMMd mB»braM permeability; bteiktns 
up oi £»< depmfe >nd 

-glMZSZ *!* *• sd£ 


are all ^™;" t £ E | w parh 

p^ln.n.f.bc ^l^ri^ <U,« « f 


obgical conditions ifl 
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to 


-M4« Klr« 


11 « ihe iccc™?**?'** ***1' 
bur*lis»«* elL " j. J” In tfeatiflS Sljh ' 

and 2 ff 3 U«fc rtd&ition, « 

drhbumri' « l( powerful *nd J<!e P 

fed tM « tterfd**** 

nnDcrtmiaW 1 - rjC< Jlu1jf metabolism: * 

Ib - 


Ehc cervical region; (2) the synca*^ , 
region: and (3) the deltoid 

In our application. w t follow the rad 
and ftcurwrophk technic* of TichiriniP,!'* * r 
ScuMfautV' in which we senate «* 0 ^/ 1 ! 
local area of the mbdekoid bum, hut tUall. 
nerve roots of the cervical plenum 


Table 1 

• rciitT^ AFTER USING COMfllSATION THFRaPV 
fOTAl % AND (+.. G fcOUW 




1+1} Good utipnjvcmejnt. (Ring* nf 

notion at leas t t0% o wtaal.}_ 

(+L) Parriil or-Ml improvement. jRan B e 

1 ^ nMtkrn at least JO ^ normal. 1 

( 9 ) None or quesbuoablc 

_ _ 

TOTAL 

Tibic tl 


19 


i:.3 


12 


7.* 


It? 


HHLQ 


RESULT Of ULTRASONIC COMBINATION THE k A I 1 1 
IN SUBPiLTQIfi BUHSTTIS IN n ADCITEO'N 4 i «■( - 


Gr*df d itupemmmt 


N<l of cjw 


( + S) Apparently permanent iitfpfavemeiit. 
{ full eiftgt-Dl motion, kwi of pun 
ifLii ducgvnfurtJ 

{-3-2 » Gmsd improvetmenT. 


( + 1) Fmia! pt slight improvement 
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IS 
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( 01 Mo 4 >r questroruble impi^vtotni. 
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TOTAL 

sflrbcd ami limie depoiiti TO be broken up^ 
it boseoi lksuei r ftlicvtl cdeiti^ dccrei^c^ 
hypuuaicity of the muscles, and produces 

*/ m 7 Ar%a ^P™ Cauiinjt an imreiedkiU- relief 
of pun. v 

jNiriMCTi ProfeJureK Prior to the ippti- 
eation of ultrasonic radiation, it i* important 
hat ,n addition to the physical and laboratory 
examination*, x-rays be taken of the cervical 
5““^ J a »>*C to rule our any osn- 

jSKiCS*«Sthe po*i- 
huna a ,r “ Us *"* ■“ the subdeltoid 

^tment^TtubdflSd b rj£jiadl> L for thc 

lx radiated h divi^t ■ 1 ^ 3rc:i to 

U * tVldet1 three (n 


t J 


50.2 
UJ 
5 ? 
tOQ.G 


In, sonatina; the cervical roots* we P . 
surface area of the head the rrJTl> , “ 
paravntebrally, jitft adjacent to the crafl - 

Pf in^Mxc re^.on to he t«*td is 
scapular and traperitlS muscle area. “ ' ^ 

which radiation it applied 
muscle croup with emphasis Mi 1 - 1 ' 1 
mial region. We then radiate d^n •. 
insertion of the deltoid muscle ' ^ 

nur experience we have found 
position for the pari ml for 1 ll ' jn - 

of ultrasonic therapy is 1° P . , _ Ll1 ' ck 

sittinj, relaxed, kyphanc jiues'" 
cervical and upper dorsal jn ' J -,. , .vin’h' 

A coupling agent of hc^vv : 1 
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*«*?£ W e*pcr*"« 

?^sS 5 f-C 5iar!i 

* fl.lt BOH"* 5 en * r? • 

t «|* «*“*?*, weeks Allowed the 

A r**t p*! 1 ^ *. 3 „d if symptom* P«f- 

fint J*n H *° n ’ , gi-eond if[,,fl 51,1 

,i^d, *-hith ^ if neceswry- 3 Tllir< j 

jOBB**“ l MfJrt w« administered 

and bvbi * ^h series- 

jfter rat |*™ . e ma j 0 rity of OUT 

^srSsJ**** " ii<f fr r r,in 

P 1 '; 1 "" .'„ t< j g „„dv innt»o in *< P»“Sn 

SlX in .heir ihocldff *f« <«lr» *« 
Jpjtifnv WC ittH id vised a program of home 


md only 0,1 to 0.2f w cm.* Vj , 
for 3 period of one to ih m 

kSDlTt 



nr.juj.ji 

In our series. 7a per cent 0 f ^ 
been previously treated bv *"' len '»ba 

0* s » C h « infra-fdj 
rhermy. microwave, saline flmho «?*’ **■ 
gen therapy without «rirfi«orJ ° Tr **'- 
Beside using this group u 3 (JpjJJ 
another group, similar in every reinJ ^ 
repeated the conservative WtMmJk ^ 
to compare our results (Chart 1 1 ' ' T “ tr 

In ou.r first serin of If? cases wJm-k 
have been able to follow fo r ]t ; cut twa ^ 
after their last radiation, 7t puiinm J/j”* 
per cent, showed apparently permw m 
pri.vement (+i}. Then pttttqn hld ] -jj 
range of motion and loss of pain and d LKail , 



^ ^**■7* _°f d»oulddf; chronic subdeltoid with ^jlcareous deport 
wteirr and aiier ultrasonic radiation. 


2S3 Cfl *«*« further the 

t!2S T' Qfl ' Evcn thou ^ iddi- 

cbes were invaSl^' such fi!tcr 

*8hm of S ilT^S 

“ fc Sfc -7“^™”'"" '' OOIJ 

^ilcaieoui dep,^ <ubdich»d bursitis with 
^pphed, in addition "J*°j| ar V »»n*tiion was 
directly Cwert^ a ” ^ B^hisg technic. 

Cu,rfd For the tSSn re 1 C dE l** «■ 

,nttB «y and dgjjsr?’ ^Fli^tion, both 
*” 1 ' we™ greai | 


fori. Thirty-eight patiesics. " z *- 4 JJ jjj 
showed aood imjifovrmiirt *. - ; j # 

showed low of pain and dbeomIort 
least SH per cent of normal rans* 4 ’ ■. ,-iu 

There were 2 1 patients ■, I M F L - '" _ . ] ■,, 

showed partial or slight improu ■ ■•■■" _ 

and these individuals, ilthswg , 
pain or discomfort, still had J J^r’' \ were :* 
of Only 10 per cent of norr«jl K 1 . 
patients, or 12.4 per cent, who ' ^ fust 

questionable, itnprovcitwnl V , 

series of eases of chronic jnd ' 

bursitis, with and u irhout tfa j‘ 

«rr were able to show that - 1 • 
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lt ««tc, ifrowwl apparently pettnartmc 

* VS i t J|L ^ ^ 1 ’ <71 I** 3 

1,1 ^jLwed partial* di^hi nr no improve 
Jff ' C " *Of the 41 patient* whn iihiinial In. il, 
intprtivcrtBin from tithee uhramic n r 

‘‘UTentiotial » lVrn 4not her 

L t ,l u ;[^iDnic treatment*, itirtinu and 
tff T;«j,( L fiK l he treatment this lime w ith 
h^ji, or lim packs when mu wit 
^ wcif present- I how palK’rvtiL who had 
^■ttJ poorly io conventional or ultrasonic 
T J(W when either onr of these torm* 4 hi 
(rrJiniPnl “J* S' VCfl mdi-pendenily, showed 


< iMn ||> (Tahlt it 

^S^SS^'Sr^ 

Il ■'VcJ Hihtr complete d Lb!l *» 

■-• ■ .... |,| " <i1 "--- .i, 

LlllUviMu [|n.-r ,, fallciwinjj 

■I- r ■■»«: „u,::u; ;r. £*- 

\ hf J«f«w Of dwj Pptfirj „[!_ *5 ..^ efWw, ‘ 

deptM lc 4 „4 improvement of imi w! W ^ > ! 



Fijj. 4, X'U) At ihoultltr ihcwm# thniHK hiWfIumJ huriitii wiih eal- 

tirfimi Kodiutn. 


thjr flood multi could be achieved hj j. com¬ 
putation t>| [||ck treatments, 

V rctjkutiling our Hitisilci following 
J* «9WWn«ioc therapy in dib mmII ijroup, 
f * Cfe a “l e l «> raise our permanent or nood 
^pnjvemeni from 7t,H to S0,2 per cent ami 
, U ,' „ ’ ri UUf Or slight intprocemeni 

15 'M J«r cent (Table I). 

n Lonunumu OL »r «r«i by addin): * ' mure 
n | r ) fMts “‘‘ing a cumbin acton ihrnpjr »f 
*r i^'u V ' 1 ' 1 infra-red and hot packs 
re * simiv a further inerrjlc U» 8J 
m,., Mt 1,1 ou ^ permanent i»r flood improve 
n| Ktoup wbh v 1 7 per **.,r wpenenc- 


llnit + *. but we found that ultrawet* radia¬ 
tion nuy be effective even when the dtp"* 
i ailed ill show any resp’nsc. 

lUlUMItT 

t This stud) was concerned with the chn 
k-al evaluation of oltrawmc lhert3, V£" 
pared * |[ b cHc conventmiy ‘J. it jj, 

for chrome and acute auWel^d borotn w** 
in J without calcareous de,HHit*- 

c-a;:; tsiy^s 45 - 

'TKi' - Z£*i*»* 
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ULTRASONIC THERAPY: 


A Be vr«- •' "* PreSent S * atUS P 0 , slhllll1e!i 


KeHNETM PHILtlPi. «. p A c p 

M i a m l p FI fr r | jj 0 



Intfoductl 


-tapj* « somethin*! npw, is an m- 
ej* *&**%?& (he Siwaar. ra»* PH yvh*E<*iY 
a<i hi ? iim impulsive reai-ncon 
h^ a “l^nd w, th 11 L 'Oni’ions 

' t Z^a!H ** ;. m **, iJ»y Jif *OB*UiaMi Jwjnwlic 
*fl«b Aidi? C-f □ *#***<■'n they 
I * N U*-v* r tail'd fr dattc«»tr lf>-al iiltij- 
^ ewwidpfofelp >w^ial And 

^ 22^ iS ;* 4dim« 

* ~ ’ (MJ> 4* Hflt new- #ooi ma 

** pbrstrt»«^r "pc*i** msUmum: 

1527 . lahumoElv. ttilraoolc energy is 
mw Mft »w**ta wsruuiit: but its appk -<s- 
>*« Eft«=PV M* slew Jti. 1 rt'. :PJM- 

** q ^7 lytsftrfir *d rtpetfs h -vw~- 

«j «„-»** i»» JPP«b«* 4 ttrtis. Axen.-jn 

33 J^piy dasCXrMions oni cases TUfi:i;n;j into 

:1 3tlb 1BAP 

VI.'MWIW' h*ie -lU covrtfc U) A brief <ui!- 
^ d * M^dl phyafcs, qpJ technical phase*; i:i 
I ■pflri'Hinl CltEUOdl application dj 

xd c'4l discussion w^h ft?1i'fi>i- .-?± 

.b.-n-.L gftjjes ai rhfl *ut ect- 

Physics and 

Technical Phases 

lilSaBC'jTLi «4',ry dtr J Special Klni ' ■ 
*£>kji\ sa*ph taiqhtf tfl Etequcns,' trur, ou cJ .- 
- a *> °<* in, v4 emllej !rcen. ■ E:.: 

f* til which is anchored •; n*'r ' 

“ * Waal «ejr Sac j lafgw lT( ; !.si -*! -lUt-tJ- 
,' tSl W*«*« piesoeLeolju: quo I: Ilo . - 
to £l“* electrical tie id, df-J ja liiTT. 

la^ '■limllK ’41 ilcra ine .‘^■LLT.J: OO1. (U> 

ss;, ’ ,K in. au, ana con w nor. 

; 01 naiwigli, leduucdllv ■' iilr-t 

taas ^i^ ;. , < ^ 1 b* ,t bmcr.*l r ' althoUJb they Jie 

* act 3 * ni ^ *1 **ray ,-j todtui . i ho ; - 

•*‘*i 1 Osi'zjl' ^ ^ rtwitiioiil, allhoooh j! ts 

t * KUao * uocclef^wd ty utlKh 

^ ^B wcai tfiaturaents pjjy vary in Pazr. 

^*3 0*,^,^ ff'-iions, e(r+> t,,! jjn uriJetlyin-l } iir- 

^ ^ L'SEl^ io l he pn:t inzaled. 

J^i|i ft ^ _ lW * ,t MwiaiHi] upon the ohjuitvl- 

,.,r- ; '_- ’ J r : ’ >*aj Old eRiltfl JlTfO- J.L’i'- a, l’> 

b -SMsatpT^ tLjJ^tuiii ClMW0«3nir|l Ji-' 

t 1 * «eqfj«fc-y oj ^>g tileo'.’Jet ^ 



wish 4 cjysial 

Tm- 4n-^at contort 5 T«, of Lh- — J?**? r *“Hi»t*u. 
littmra Ihqn me ctYslq]. Toia* ™ ^ “ “^^Ba 

«W 13 odhUbiSl " tt5 ' J[ SS 
*“» 1/4 y,3lt le a umlmiiai at U ^ILf^ °* ™ ,iwa ' 

1 awU™Uon □! u» ist-jiM- . 

-im Oil e* waif: 

h«i Man w M(fflaa| awTSaE^,*! 8 ™^ 

and wnsnilar w lend Ihi^l^ to 5ttT!Z 
wtyrt »» S«» Ct the ^ w 
and wt W mn(W6 ateut cn^Lj mrtl ^ ,h c ™ 

4 *c ^pplloatioivs h«if r«n aiwcaiad; filaucnwY* aid 
maivatiWH r.eLhod. The \nm «iJy [ 5 ia, wta> . Sts4uit 
« ^sri Kh« □uito. 

Biological Effects 

Sammse uiltciiiiunJ i> a new and dtllneni iheropwtsf 
enejflYt ere L 'ipecl£ vajataa in opipinn i»lou«e (a n f- 
hdl.MU'al o!ff‘ii. H«wertf t ] set’ 1 at aMiloratscn !» ire 
“alocn TOO -Um M aid We tTnr : i! "HM«" HW * 
by a .-nicu^vty orKir of ***t«3. Certainly u a»-a wilhmil 

OT.;ihlK,lS Ibal osyn™* S* flOMUtJ Mill !hl» fAffTr 

pswuii f*. :* L«i.."J4h!y '■-" ui Hi :-sdd I luv# 

fcwn unoclo to tWJ or-v tf.-.:M- "TSIlefl or wn«f 
wjlfiin | he intHtsU^ pwuTltapd 1 at LherowulK use, 
anyer-v ms t-wn otltf W p»dwf ««* 
oul 1 let= 1 erawdWi U» phfdloloatoal puJi ibrwfefcb Ahn = 
othM physii'jJ andaUly tiw ai * ca F :=: £urTV 3 l 3 , rt . 
valve? Tull cajnlxunce is 4i*eft i-Tarmi esr^a-'^nw 
*mk at ht,thn HilensItMP « "t*» aws^ 

«u»l*; tan » *»»■ ^ ^ ? '^ l I tSS 

Sd*ubw the Uu**e*uur dos«e 

Sottas. *•» ^jSSlf'ISSSrtS h«i 

energy >'4 w4«hi« ;^ lh \ V^ tl SSUhomJ 

Leading jhWmuu* ^ .-'Ij-j-ed m 

ISI. MW « 11 >'- U • ,,^81 ^.Jjs. «Un 
| S I HIW ” “T' ■ w al«. 

whUw L 

Jkmy twJddi*-^ 

known. That « d !?L, ^ w spiel* ” 1Jh ^ 

A 4 W p»Je®^'» w,?n, 

iniui^Je as 

B P**Wi«. awl *****ei wnr»-’ rtu ' ^ 
met tdortvs I.- the . - ; u ^ • 

^ - S 3 pS?tfi- - 

Ihe th«ra3l 
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lJ3( Pehtrr*^. 

h 7 t j: eB*^ apoait ' 

"Sif S^ ns) h- - R ; 

*" j^LJ-P i mi»™ faf,Dr ' r hy jtlwfliuE rf |Bdl * fl! 
in* oJ U* ««*** a ^^ TThr ^UrJh^d 

Jhl , pul yn^ I- 

ciU* ■* ' _ ,_,. **** in ptocrpca Jsy 

EiI-m*** r«r«f.^ ** ^ l(£ j*- 

HefSSthof W* = p ^ at bldcfliL- ^ l|a " T! " * ls_,r 

Hia-n Ihor^il, L *?®^ t (jptifln □& (*■*“»> tJtK * Jj , 

nuem^W" H* Hi* blol “ , “ r 

lyrrjfi haV * ^ 

Th* jptcilic 

IS-“JTZiS «-'■ *•"*“■■' p, ”" ! “ l ” 

«ntirM> 


CMnica, 

Treatment Ap pl , c<l( 




hlffllY CljrvL«jl WllLLlmi iioyy, 

aDttlf ewrnr* Hi {5) (6) (f), j r ^n*. . 

bui in th* o'vmuLI hsiv* ^ZV***! ^ * 
aUricoi li’flraiuie *«wpy-i r „ 2' i 

ol (ilnMsiip ta jHIlcuIi, Arturartl/'T !’ 4 '-* xt"*' 
re nwuudr* ic^iuenj tnwrp^ 
jn=utHi: L. CJlnj': jJ njndHibnj. vmi-*• S'' i 
* ep '°“ aWl,J,K ; tnd ^'5 

2* mow? <Migpnd«Lnq bon* j * V 6 *^ I 

ClllitH, lilacs, and -J-Itte irajfiv,!.. 

JMIH syndfirunc^ LTiVnl-yJnq buraJS^ ' 3 “ ^'hl. I 

(lbliialUn r and luuctltmit im fag^- 1 ^f| 

«hi3 oondniMin uaJbt ugdy, ^ H^|| 

aroupinj -IIS to! t^- Jn-Jiid^t u, r^^ -115 *s h.J 


TABLE I 

CONSTRUCTEfl TO PRESENT SUMMAftT PTCTUfiS OF HIV BAAL DISEASES 
treated with ultrasonic emeagT. 
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4k; —. 


_ : intensity 

_ 5"jJ£"£d£id. tev&iM} uM-i wsi 

ot roic=fv WchnJ* wr .53 

^J St ^ af '^ carh area mijbt t° *™ roinules 
^sK*** 1 -wi« *«4Ly, JrtWliini] a pen :he 

% * «=*: “"^ajDtr-t- IsTst aunha a! trantnwnts 

£»« -i *- *»•» 

rf* ^Srttu* □! the ******* «*■ 

im* fl *T«a r^ippLyuii? the "«• *“» £0 Sn ® P K1 ‘ 

^^jtj.- ^ Ew _[huds to the jopiE areas 

^ p*» n:s - 1 


t |i#S. 


Cases Studied 


J*5* **j* Je±iql WMv? tqn 

4*taii study aj the t<x> _* =* «=«* 

Sami* l±rnr, 1 3!ltct scifr.tote v*™ n ,^T * =u!i ' C *‘ 
3^Tct, 3 =l Astnifio u x*.xi,*$n£l£ „:*** “ * 

th* w * SffISSi!? f 3 ^ 

th*Y wpt* ail ousetcbl# J os!™* ." ' r '** ^ 

W ^tuing ACT* to SSSStoL^V^ ** 
:r Ma2cu «d sw* it) 

blv CO a rawr ntta**» ^ ,„ As*™*. 


Likewise* u oftcr ac ,7 (stout* npoiM an on Jj - to 

™ e *- if* «ttf« title :nuit :e smiled 1* Eh# slmilicant 
B™d 1* lo is atFfrhpridfci. The vaiculai uJem ^ 

previous i3L:'Jlsa Kn» Cl !i’.-i> v«2a ijrtfjoiy gni iU gj 
E<1# C-3BM ai j=OT#ne 0 ! tot * toea wre tead* far SU v 
pica! anvulKlan >ien dtr'ispnic Lnerapi nq# aiactr^d, 
F.v#r ’Ji# cm ctosjiJied oa a loan. 1 # h .35 act yn la 
i: ;uui|3r, itive HBCllha), t-i! s!n« Kneiopocy T««uit«s 
*«# Instituted snJ -iirivfen dc-jJeJ to ns«., Study cJ 
Eh# a$e tonge ut Eho title tz itjiu lismi. 






Ti, dinted stwiv ^ «Hn<d on in two s#pa(-iie ^#- 

J— ji.«lil! [(ouied pp«iinM£ m «du Individual i*voiu- 
\ S '^_ " wKC mcuijte-i by opetotoriH then :3i# augreuate 
ji«T#y*d bet# 1 ^ Sup*tviS4( md pal:«tt t and Lostlv 0 

:inS l anaiimis aoJ toitti el results, 

A Eusfli al 5S4 ra*= nave teen itedt#i over a petiod 
d iui# rjcr^Eiis- A^es ftftqeJ dram Souti«n (cniy dire# 

Mtwrtn fcujteeri and i»#n,[yl to eiiMjf-mi jfNESr il» 
loil between laity and siity-lwe yean. Avetoige 
0 ! weaUTienta pm pOUena ^as tf-ltjblr SltfEilUffwiT 
mstjy i|i .ustid'yui^ theiupetSsc’ 5dlely h sutffe in Tit# total 
:: j ^ 'jea:r#n1s i+ven,. not on* sevese cr .■mystecn* 
icsMcttwi oun^Kted. Sex repfesented 123 aiales, 171 (*■ 
sties. 

Table No. I l* raism»c:ed 10 sunmtuiie *IP lfle ® t 
dbilrqidulqaidmulta.U is =#«5an;:rJ ^ Cl[ 

S!E«1 ol leaulEE IS iejseiKHPi upon gfejecEav* -ar-o sub:e£- 
tive swatHtmnenls by both patj«n and ptiy^ rcson, o 11 -“ d Lr 
tl uncwiiuity muni eiisS. Ha*evet, ■’•ieei Lh * ayr.:*ni •■■ .•■ 
dependent to .-heck *sto!:liihml. It U ^lr rr.a- It) oCCVWte 
Ened m ahem fcy ibe iwthad fiddled >n raunj jniptove- 
nwnt is rvgoe. modmoie. « oo**!. 


General Discussion 

able Mb. 1 pte^t* an ac^^-e ptetut#. lh# 

qin *1 ^JvK* ImtlU «L¥ a P«t challenge on 

[■ u am Lffipoted. «d elotefatjcn 

rt Lq tunnet iTleunly UlO loU# as 2 whole, 

to *t^V <u*d ta coit4rcii=ndL^. 

M t# is an KM to ««lw« " r ' JL-L^- 

r Ihd d.n«ent Ihmopeutac agent In 

net to l#“t its luiffitw* agwnal any oiw sp#ci« ' 

X Z,vM This .iippI^ <b* raaEon 1« -poMihi 

X JSS..» r— —»— • AT*S£. 

, E live oe nejaliv# omietal vuUe 13 1»i« J - 


Any tflUlrlsa iOE not ffLdSaLEyLitd Eh# StVittC qfQup 
sep-nralcly .a jn&wered os le!lo>5. Ttu» *as □ s’Ldv ip. 
ttimapy; not eljclogv, Th>* lyn^tnrj dK^ttidiftq teltel in 
this ataeose- are pam, F.-ojEeas ad dnibility, cteu- 
pllna, rftjor.l.|e=s ol :VE*. “h# rtvaileaje 10 the ■Uiie.tpiH 
id tn# son-# in all 1 yp«, ml \itttt 11 qfto i#i&on inr 
ccnCenJin^ Lnal while *e r-cu# b«a st«iiir-i so nnuJi 
■imp Ee&MCdvEng Ul# phlEoa aj ettology and tf[#i, e|]h! 
milJiflii ol iii#i# aoilaiern aUU remain on th# ™slip^ Jjsl 
Id syrtplflninElC ffillfri. A lilt’ glance Jt the Eotie E«vpaL' 
IP 4 77 ‘aLlures in 130 rniea IS ROl impttftKvi-; Cut lull her 
itgdy showing thK W ol the loIoJ compJeie IwJ- 

Jles to all rnodrifl thf:Jfr At the Out«t, *NIH dm*: 
Ui# cnmpkmaii ol Liilerpraiaiion. fn other word*, wt chose 
the hopeteofi fltppJe Joe Eheeipwimenl. 


tJUMdfiLC erwciv oorl present es.dbll=h^ 

™ P y. 11 ^ i " 7 .; S^toSiT^TSL 

sz, t.?S 2 JrJS P K-. N-* 

a - , f. ' J;4 , jC;M nd. TechntcJl and ^erlenre. 

irri- 

ftih speciiic wwr#n« in the 

will tHMWied thal -« tav J l6t nn Auatetdam. 
flEl H al sludieu hr Van jflds d#d In 

Hood ate o. such imp«ion«ibb. ^ ^ 3 ,j 
, Lobk. H« ^ J£, her aolbmfib'P will ^ 

Mt we of# noP"'J Arwilcu" pion«-r m 

tl.fihed. Fnadland, ^ ^ temijccd Jis^> 

Dn i» 1 S-JJJS days. -« ^ 

snsJy. bw »i“ d > " J 5 V7. 

4W d«s tor 1" more lavarUtte. 
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PARTIAL LIST OF H3 3ft3 Of H. G . FTC3CHEP: k CO. 

ifnTwr wn Xrrf . __ _—■ 


^ ___ _; • ■ ■» ■ ■ »■ t -Jj.ir.r 

MODEL :m. 6 raB*30ff*C 
ahW ii< Kospttfll, Oreenvi'li.e, Ala. Rehnbiltta.tien Canter. Ittc. 

S]? 1 “ T Mii ■#__ 

iMpttal, HnrUolle* Ain 
^ Kitt CltfllCi S® mtl, Ark. 


I&ct Undical- Clinic, tne. 

^jjhlngtcm* C* 

ii^fer Memorial Sanitarium & Hospital 

;t v or. f :irk- Fla* 

University of Florida A thistle ItaFirt&'fit 

Ciir.es’rtllflT Fla* 


Louisville, Hy, 

Olcit L* Karlin Co., Biltium* ii. 

Mercy Hospital, Benton Harbor, Mie . 

Art Cantor Hospital* Detroit* inch, 

Lincoln Clir-;e, Detroit, llich. 

Bianco, SiLTlm and ordttl Hfldlcal 
Laboratoryj Duluth* ILpji* 


f $t. Ilary'a Chronic Ulricas Hospital 

I^gugalAfl Ocnftral Hcapital, lEanokslee, Fla* Duluth, Minn. 


Oscooli Hospital, Kisninm^e, FI*. 

St. Joseph Hospital, Bloomington, 111, 
ilBReral Electric Co., BlMBiflgtnn, m* 

University of Illinois Athletic Department Aberdeen Hospital* Aberdeen, Hies 

QumpilfHj XU* 


physical Rehabilitation Orm? 

Bamal an H JUiw.rapoMojMiiiti* 

University .?f SUmMc-ta Uadi ;ul Schools 
fUnnoapolia., MLj:n, 


University of TIHnoia Student Clinic 

ChaffipfliCTJj HI- 

Ouk Forest Infirmary, Oak Forest, til. 

Bradley Univeraity Athletic Departr nt 

Peoria, ll'-» 

Forest Pari: hone, Pfteria, Ill. 

Institute of Physical Medicine pud 
Rehabilitation, Peoria* 111. 

Carle iirtittorial Hospital, Urbana, Ill* 

Indian University Athletic Department 

BLsotr-M’-ctOn, Ind* 


Orthopedic Physical Therapy Clitic 
Kansas City, Mo* 

Blair Clinic, If lair Ncbr* 

Dodge County Memorial Hscpital 
Frcefflont# M&t-ri 

University of tfebraslt* Athletic I*? 1 * 
Lincoln, Refer- . u 

University of Kebr* f»W B«*ao* UiuM- 
Benson Medics! Center, rrjihi, ^r. 

DundHt Medical Clinic, Oaflha, ***** 

Nebraska Methodist Hospital, Qcsh*, Sobr 

Swift & Company, Oeaha, Kebr. 


k 


Our Lady of Mercy Hoapital) Ind ‘ 

Vstnrar.s AdRinietration Hospital, Marian, I r.rl 
Crease Medical Clinic* CM mo, Ifl» 

CliMc Hospital, Itottflr. Iowq 
.Schwsb-Kin^ Clinic, Overland Park* .Can. 
0&t#gpathic Clinic, Winfield, Kan. 

Marina Hospital, Louisville, Ky, 


V.A. Hospital Brojix Research ttepartjwir.t 

Bronx, H.t. 

Mountain Sanitarium., Fletcher, : ‘* c * 

Lenoir-Lthyne College Hickory, M- c * 

Cordon CroeeU Memorial Hospital, 
Lincoln tea i, N.C* 

O «.d JI IMlMl mini.. WL=M». s-c- 

HJfFM General HgapttJilt Jdtu.ni 
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Ohio 



St. Fraud fl Hospitalj Cafsbri i&$ 0hlj 
Republic steal Co., Cant™, 

Industrial Urgency Hospital aa'«l&n-,0. 
Ohio College of Chirop^ Cleveland, 
Republic St«rl Cleveland 0ilLfl 

ItortLne Hospital, Ircntoo, <M* 

Karietts Osteopathic CLLnicr, Uar--- -j 

TJie Hoover Co., HdrW* Canton, Ohio 
Detroit Steel Cor?., Portsmouth, Ohio 
U. S. Steel corp*# "airless n-.ll3, 

Lankanau Hospital, Philadelphia, 

Pottaville Hospital, Pottavtile, Fa. 

kadical Colley Hospital, £s nrlesion, 

University r£ South Carolina Athletic Dept. 
Columbia, S*C» 

Finger Clinic, llarlcn, l.C. 

Brint, Hospital, Bolivar, Tonnessoe 

Airray Clinic, Memphis, Tonnassse 

Ger;ley-Baasey Hospital, Lomphis, Tohr. 

Sayers, Duncan, Stephens Clinic, 

SJashviile, Tennosseo 

yhiversit;- of the South Athletic Cent, 

Sewanea, Tcnn. 

Gharolcy Hospitel Clinic 
Corpus Qiristi, Texas 

Falfurrias Clinic, Falrurrlaa, Texua 

EohiiL-toi Clinic, CuHrn J Texas 

Mii^owi Pacific Bnpl^*;, Clinic 
^ihg^riUBj Texas 

Sfedioal and Surgical Clinic, laredo,!**™ 

Torhott Hospital and Clinic, Marlin, Tams 


Reed Mock Clide, $*n J-iArj, : to! . 

St. Barbaras Clinic, Color!si :. at , .,_ 

Tucker Clinic, Jfc l l : an- z^j-g T f|. 

Clausing Clinic, Seattle, Jasr., 

Kraable Clinic, Seattle, . ash. 

HclJelsh dinic and Hospital, 

Main Street Giles r Clinic, ’ileaville; 

Tucker County Hospital, lars^ns, j ir 

tfebater County M**»oiial Hospital 
'Jfebster Spring-’, '♦ Va. 

Haiel Green Hi-1 itAl, rll^l jri.-r:, r,*, 

Siullaburg Seminal Hospital, 
Siscon&ir. 
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April 2 , issj. 


A DISCUSSION 
of the 


present status £ f uLTn^srwics 


^ r eridence of the potency of Ultrasonic therapy accumulates aim oat daily, 
r jr r- ^coning and more apparent that this is a natality bore in gtsy, 
^Srtanatoly, there has teen so much aisinss talk already about this onur^y 
^ ^ere confusion than understanding a nr* acre doubt than conviction has been 

^^ated* 

i>-s the imposing lists of diseases benefited by Ultrasonics, ranging from 
and boils to tuberculosis and stomach ulcers which sons manufacturers 
r^i'circulating to exploit thair product t it wculd almost seen that Ultrasonic 
^0^-7 is not a aere modality but rather a complete system of therapy in it- 

selfi 

Tire tors spend a any years and much «oney to qualify for their degrees. Then, 

; SMJ6 anj a» ^ent in practice proving those ncasures whioh ar* dependable, 

Would it not appear that these and that m expended to litae 

ava il if rith nn-r siccle device overytMng fretn oandruit to bunims could be 
S, „ if by iagic' as «** present exploit*^ of Ultra.pnccs would se^ 

to imply, 

Jji which Ultrasonics has deaonstrBted 

- o f «. th^«-*« n ss 

—» *** ■* i ‘ m "* 
SSrSrt“ B ,r in 50 ^ ln,W.«= tte nnllnf ^ drnnntin. 

Ib lhat J-JBt airettar sdvortisin* ^^j'th^iedl'oi'proCoBSlor., It in 

ft™ thn «lting« »f s ”ht«y r^Jhice untoo™ w tn tk J ost rtfKtl0 , Ul 

Jota h* v^*."E3r\5 ““ 

»I want to tell you that I have per f*vo or o ^ rtI na 6 

tte Abbott technic in the past two and J^^fVi^Irecus deposit 
only becauefl I wanted to find out what type »^^Sdif Soles 

wa/in the bursa. As 

at tto present Mas wllT^T Ultrasound » until ±_{£}™ 1 EE. U —— 

HgTTr^TT^ontliiuatT^roT^-Ray flttiffbe^hd ey,dnation 
-^r_ m ____i_.1 n f Bw™ 4 nal ’iudicino. cel 


^ s ^:Vor r t&tt1^tIi=rdrS-Hay stud&E and e wd usi!W ^thsae^^ ^ 
patients M * (American Journal of Physical !iudiCJ-i-. f r Ji 
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It 1* a siEpiA lUUr/'. * 
. >, t^ed 00 drjppG* 1 --"'* ™®* Of 

». *“»*' B7 CUM. 

f.« buM « «*«*"« YorlI C«y, -ta . 

. J. M»nd, K.D. «J ,'S 21 uJSd-««i* l * X 

---It 0fltw#relO« diodes, neurologic disorders, t™»* 

* th* ao-c*U^ ***^52— disessast 




H 

Sts* _ _ 

ocmrats the st-e*l.^a ".“"leather disease as 
W.d tr™ti* eoepUMtlorJ* Of 

. 1ncal w ^ to the oepatnw nvti ft*s 
■Vitraaaftie tJurat? appltjd *0C gorier to tho« ob- 

glr-jr; r»auItJ J2 SS2K-; ALaposalT" Thecriteria of lKprar*- 

t^jiafcifl = "•• '• • -.-; -. -• r ^ ■• i -■•■■•■ ■ - 

Mnt of our tu*i *r* : n j 7- i p rT I l I nia ; t atraefa? and coo* 

=■»*• of jslr.t “‘• i “ 'fi «*><» or. ‘.,000 
fracture. * ■"* *«* ttot _/ wS enfe-talf ?«*« is ear*- 

treatments aivrf. ov-r a f*nod _ r int r aEc.mc therapy is i 

TaliaolE f*a of tew^wl AOHjcetent hands* Farther in¬ 
i'* 0 * 14 liaita of will undoubtedly i#- 

Egf*""- 

Uurictt J«m»l of »y*ie*l «■**>“, r««nw. »»> 

_ ^ - x J rf^-Lga la flflt fc&M<i OH StlJjpOffil tAdfll * it J-3 4 

£U*SSt25ftS*S!/2 i-ol^o* «m 6,000 trutef. 

Arthur C. Jonas, M.D., Fortlard, Oregon, la discussing ' ro *' 5 cai * £sr> ' * f 

diseases toned "neuritis*, s^jrs* 

■Mlewltls is * t«ra which has almost ceased to t^aVv a 3p*c*f-c 
cc^mlng* frccaciy, a asperity of cases irhion + “? :j ^ L "^ B " r 

=ic sricnial or sciatic fievritis actually radical! t .,3 * « ♦ 

The observed fact is that patients do experts rnft anai^ia •■- r - 
relatively floerp Ultrasound energy over irrltat™ its- 

or tooir roots j properly nlreetedc fatifents nith sciatic 

neuritis folLoalne ca^xassion, respirator? infections or rea&- 
tiw fro* tctitiotlcD or dni£B have r&pcned repic P_ ' 
relief of pair tit.tri tUtrwwd added to tEe APiiai 'IXr 3 ' 
art iioat7 ar-'-ig^aic Kltmttm and vitaslr. B therapy 0 * fisiilcaii 
JouitaI of R.yskial UoUclnej February* X 9 Sh) 

Dr« Jaciot 1 statcoont is aot based on supposition. It is a staple state**bt of 

fie*. can^iJ or. ao^ '*t j^ars clinic &1 nork 4 

5^cr;. r-:porta cook g& so alsoat lEidofinitely because tne literature ner^lj 
'jrpj-rsin.-ifl s imilar of others• Protatly, tha test pis®atiffli c - 

'■.: i-T 'j^ 4.r,* states of 'lltraswiics la foufid in the conclusions of tides sw» 

nis conartertt 

oplriar. ‘jltraso jnd is not a subs titute but rather er< ed- 
aoftl” otniL-r employed* ITToSETnatioR "oT^Jltra- 

W ‘ L ’- 1 etili;r constsrvative ne-Eij'irrfll'ias proved 
l-' .J- ~~*‘ J ^ ~~. v ‘ J rtl ** ri patients felled! to frac c0rj.Tftjnt;,3r.al 

trutosac or iJitresonic thonpy Mone". 

£ ^5 bar d-to-t rest conditions with which every 

who haw Burfe»4 Mh i ei] ^in Is tho predwiijiint characteristic* I® ta ^, 

S *wui£.' r 2d 1 S SSE***? of bursitis, sciatic or **f 

Uke or Oib axha-jisUng persistence jf c f-ror.it 
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_ itics", such iraroIvcnenU ^ 

.* ‘•Vw» *«««* :ir «-*-* “ « iJfeu. 

"" r 

m tiifrse conditions rev.em the 3 # . 

?**£%* preview reports: T ' * * iaCe * ** »*-■»- 

jpf « ,ji— "" 


remits which ir. augr insXme&s are superior these ofett^v, 
gr ether cesns at oor disposal* . . . m Helief of p*i* M " r l'_ 
the*ia, UjerM*ad range of |od«t wtioo ** _J^£1 

iJBg^ * - * *itapii »d pount relief of pain- . . . ^ 

effective »b*n pstier.ts fat Led -■ zero'll frm 6«it- 

®est B * * ■ "TJie aethod of choice at the present tiie will be" 
fltrasouai" » * * 


flirt* can te ftllfJIitad. Bail, C^n be ler-iSed. It Ls 4 Batter vf rocanl 
tba- 5 ^.* 7 *ry effective drug* er- eochatic-r t^terc-ulwis * S'-mcI ulcer? 
y^? crsritrclieC hv dietetic afii heliciaai aeescrws. os vhy crattU 
■JUtrcsanics for conditions ir. vtJ.cn cogent uonal ceihoda have prova*-. their 
saperceoillty? Knj not, instead, strongly urge it^ _se in Those several 
indications where, aa sat forth in the above references, it is ccs;. to be 
£ 1 gr.iy e: f 1 c^cicus'' 


AftOicjtr ih F trtant factor is tiie consideration cf .-trit^rAts is conservaxioo 
of tiae. In effective treatment with Ittathercy -isr-anss a nu^us »f -- 
oi-CWtea and ni rates is better. In fact, few *=3 rhyaleal be^ebae 

EUd&litiofi can it aicimstereo effectively in ig$s thin tec U ■* -’ 

With Ultrasonics all Authorities on the subject agree that — I _ 

hi r,’lies is ai.ple for of ary 5 logic arc-a- 

ln 5ohstar.ee then, here is a mt^oo. oi ’“'affective fer 

In tt< tuts of s.^-'l.c K8«W|“ in 

these difficult ca^as. fee orm-*■ -, bonus - 

fwe of the loss ccupli^teh condition are ^reV «* *“ ““ 

This is the status cf intraaortic 3 taoE/L 


S. G, FISTS’ 1 00. 
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ier & Co. ULTRASONIC Generator 

nufoclured sotely in franklin Park, Illinois 




>:w 


ULTRASONIC 

generator 


QV ipu 1 l Ht >iC A T OW 


QPffATWt |«|t*DCrWBI 

I T.<> •• *n mi* 1 ««''■ ** 

Jj l*r haMI 1 , ' Hl * ,il l! ** 

* III HINT C»|llA T* «*'■*“ 

“ * ■■ If 

j , , tautaCi Mil ii B ^,E 

"- 1 *" 


hW.LH h IMft'l M :.WIT M 


f list i ii uHuMEwavi dnmuiM 
rm athwv hfr 

FP.lt] 111 Mtl * 


A 1 HLMQ 


OUTPUT CONTROL 


H a FUCHEK * CO *** " la 
MtJkHftUPl **** 'U- 
WK4 m \*L ^l«D lsil n W 


| Fedcrd Comrrtu^itationi CommiMton Tvp e ^PP^ VU 

1 Undtr-rilpn' LafeoretaTlc* Appeal 

3 Btciutiiul Chfom# Mated Cabinet 

4 fe* G.«.o*» MMM CM«M lor A«*«y 

s f*. Loro. Arii« Oy.t.1 Sorloco of >0 H-» C m t™r ,r , 

4 Orfp.* op h> 3 Worn por Spuqro Cm*"* 1 " 3® Wot " 

, Eoorpy 1-t.r.vW DhMboW Orrjr Sjlir. 

SSL A MandoNsry .Ml*» for A«*rolr Doiag, H 

( E<) „. t » : R.«iM..«A.CU™t.l,aO«A™on t .nJlrr,,.-,n, ! r 

ii ReieftfVrng 

9 Accurate Treatment Timer 

IQ Guaranteed O** Tear Agoimt Defecti In Material ami * 

mamfiip 

0,»fal« from the Ulod Office Wall Outlet of \W Volts, Cycle* 
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H, G. Fischer * co, 
ULTRASONIC GENERATOR 

fltanuliOu^ IdT^y^Jm Pork lllrob 



, U.tirl V. t I lllM.fr '--I— 

n H<^ri'l T'<li I 1 1 

Mi *td *i-™| i«m* 

, ! * •■ — I I.. ' 

--■ llw I- 


■ I H 


* f ill ! 


JcICri-LHwf HMEtr^l 

tu IhtM b bMlM b U* II Pi PUba Ml I* 
U Ibri Vi. a I ‘1 » . « “. r^Milpir II m hnjm i 

ppalttpu uj ■*!» U^'P" i ijiiin lVf-f- !l »pr IniPlU* ll 

l*« «M -f-—■ rHM* !U,**^ . I ,U+, Mr I,-PH 

b p— i-ji iL. , fr xr , J .tinha-, r—, >4 

IM fWHlM I-Ptiul 11* avHt* mH h .»•*)*I»J. 4li4M 

AH#-H m^nl! anb | i|r-! ipUp mraliij Ir^f lw hlj- ll ■! 
ml«n LwH lar L ,J' |-— I 4 n f] l P1# I ■Ah' ifr* >UMlj | ir- K 
*i Wl n C ifp.br k 1 - 1f._L| V. P, |lr-« 

**» Ip I mm M fb TrUil Im—— i;. i i lbs 
—* I 'U *U 1 I'M nJ |iu I ■“rfrrirh--, 


Nr* ll | !. <« * > I !>’. 

|■ ■ ■ ■ I ■ J* i l|IMPlj H'Hldfl ■ -‘V “Pill 
■*4 an »U lh*K riwMtof bU Hit 
ftp m iliiitf Ifww P 1 ■ ■ - 

-|Mf+ \ *hI|. | 

ihn J Iflqqji-IH mill III* Ifni 
ri.rtli.rl frpLpUj \ m * l| Mllb-P 
. pli /.ip— ilj Ll— l|._A l.r.-r, 
4PqV Halt I I Mbfk 

pb I|i|—J| I i j rMql —4 In ■ !- PI 

' I . ■ * - IlH Hr II- 

I.Vnpniil |nrf if » ||.|P i Ii 

If-Ul-I-,' JhJ«llrrl-l,r,. -. 

.1 -M-ll ll Pill r||.*H 

I I- ljri| j. ii| ■ 

■’■»•!#• i iM-uli -■ U- | - - • - 

llHrii.ll. |J ll 


PjI** 

IM> H 


fr«i1 I**' ' 
«M Ti*< 


1 “ 

□irinfi 



up j .1 Hi 1+1 TIMIf 
TU1I Ei Uw * 


r.lilC-n-T •»I*IW ffciiHCr 

V,. 1 L u ru»-f * 1 i 'll" 
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SSESSSasiffi-* ^ 

... ,.. ,*,,. .. .3 rtgcHEfl a CO Tv-' t*on utw -'I I".- tfliqfl 

s 

^ ■ .’ 4 Kl'HVH ■■• CO ■ ' '• •'"• Hl 

MlUlffiwiil «. I* L-,. t . . . iCk :.m ..nslul.1 

us 

s nrays i&ixssr! -.. "*“• “ 

SLfETlSIii* non et ovMtoon In •nqUM'** 

ag saaM«SgSS5!iflS 

M G nSCltEH & CO oppomhn wllcci* i1s l l l1 ° V 

■ t< tb ^ FiSCfflfi A CO apmliu li oi'it «uJ c.i-.l t' 111 ’" ■" 

Sms i«fcd*5™I«onwu Owi cewpora«wiy *£!?£* 
uncw Vi i aeBn Utiind |HiH«alalj« ^noblo u* lo '! l ! 

sss sSiSdK «<wu»t*■ ^ 

ouy Dth*r BWUtodoafi Ifl 1™ 

ibtaHrfit& nCMH *»kw» «a 

W. Irt»i A™. FmA»» P*A- Wm*>m. a «hm am^bf 

Hun .d IM *.-.■ f T O* Otfnw ™J 2 -T V.r* 1*5 

:.no - —■ *« H o. ro^nu * CP rt-nr -k.r. ppi-m 


mm * * fmm 9 9. "» 
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H. G. FISCHER & CO. 

44&l-‘V1t W. 1ILHQHT fc¥f, * HAHKHH P«K t ULIROIS 
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FOaOKFJ) 


This naniil of liedlcal x-ray technic *nd related date 
haa been prepared by the X-ray Field Service Ix/partttent of H. s* 
FISCHER 4 CO. and is presented to you ulth thetr ctw^ii^uits. 

It is not intended to be a coi^sleie treatise on radio- 
graphic technic.* but consists of an accnauletion of z.%,-zz ar 
sets of pj^ers obtaining general practical information on the 
subject* 

The entire purpose of the manual is to give you, in 
condensed fere, material of a nature that we believe will have 
the- effect of iso roving radiographic end results and consequently 
the accuracy of a diagnosis. 

Special attention has been paid to positi oning ani we 
hope that the positioning inforaation, both written and pheto- 
grapAic, will be of value to you. 

H* G* FISCHER k CO. are vitally interested in -rveiy 
Fischer installation and you are cordially invited to ce—i dpon 
theta at any tine for helpful technical suggestions* 


K» G* "ISCHEfl 4 CO* 
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]rcCmiMEKDLI> mOOELHjnf mi AWUSTriO At& 
LiKtTiHfl tr tv .r.Kj ••■ : j - iii\Lio(jtAFmc hCbk 


Experience has prove n that if a routine procedure 19 fallowed "ban 
nskinc a radiograph, many mistakes and oninlona will be eliminated with 
tiM* resulting economy in iLlm. 

While experienced operabora will twv« Limir own ideas of mUogroptiic 
procedure, it ia recount! rmied that operators with liUl* or no ex par Lance 
folio" the stop by stop routine outlined bclu* * 

After dotermininc what anatomical part is to be radiographed, refer to tbs 
technic chart which uhuwia all tt>- technical lot torn timt wil* Lu 

wad, each os MilliMiporea, kilovoltage, aiBtance -nu time. The chart will 
also show if tee Bucky diopnraai la to be used. All tactors that can do 
preset sl'iould be adjusted before thtf patient ia placed on the table* 

9 if M f h jillliampcra values are to be used (SO WA of W#) ^ tut * Dh ™ ld 
bo prewarned* Prewerfalnj: of the tube before using high uiilliaasporo values 
Pill increase tufcc life. A nochioc setting of 5 rullifflajwrM, J5 ■*«- 
volts, and 10 accent* t- is suffieiedit to pre-.rn to. x-ray tube* _l the 
x-ray tube Las been used ™*»t prsgMwlne of the x-ruy 

tube is not necessary* 

3. Xf the pnehino h*s ah automatic control, place nil l Ins ert aclcctor switch 
on nillianperc value shown on Luc tunic chart, if tJ* control ia 
manual type, set milliomporea by means of the main ond auxiliary filament 

controls. 

d* if control has a lino compensator., adjust line compensator switch so that 
line compensator meter roads on red line* 

5. If bucky is to bo uMti, plwi Unor witch in buck/ U*or 

bucky 15 not used, place timer switch in tuner position* Ati *5 us 

tijiie factor shown on ciu-rt. 

6. If bucky is used set tinin^ device on Bucky dUphrat^ 

c\J$ mare LiiMs them the actual tine of exposure, bock Luck} ty pulUnr 

Cocking handle ell the way out * 

7* If Bucky is used, make certain that Us x-ray tube j-5 cetteicd on t».c 
£.* Adjust x-ray tube for correct height as indicated on Ida chart. 

5* Place patient on the x-ray table making certain that t<* patLant is * er * cied 

on ths table* 

10, Measure patient *ith centimatar thickness caliper and sot kilovoltngQ £CCOl “ 

aing to die cliart, 

11. Place cassette In bucky tray anti position buck}' ao t^t pui t to jo ■ 

LT&phed is centsBcd cm tJ^e ca a set to 
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12, Center A-rny tub® 0 ii iiBdf tl- in Surky dinphrap-. 

IT coeprca: ion bawl in to be ub.vlI* place wwprweBlon band in pWo pni i 
lighten lit fitly* 

!■<* teufelf i-httek cli procedure such os line ompaii!^ tor t nilliimpon sal'ctor 

kUevolUtet timer mvi ti er switch. l-urky t iming bu ky cochin* cntl iVl^ht . 

1'-. fight ei compete. \oti ••,ind if used, 

L6* Pres# i im*r push button, if Ducky u: u>lu b,t: ia used* li u) only nr cassatt 
to depress timer button for about l/L ssound* if buoky la not used and 
timer nwitch ia oat lit timer position, it is necessary to hold timer push 
button down until timer autumn tic ally cuts off. 


SPSC Xkl KOIE3 


Aleevs preearm colu tube when us in*, high UA values* 


* On ron jiil coni t*q] a ■ :i sr in, liijh IIA values, alnoya tool hiUlampons settltu 
nt a fcilovolUipc iO KY Urlcm the voltage value being UBed, 


* longer tube life will foil™ if machine is turned off while positioning 

patient or ohuicini patients. 


All. ay r use r.r, ti - ii ■ -m- ••- poesiblr ami sUtl row :• :i Ionic a l an ■ 

to be radiop-aphed* 

• «:ranp cor press ion 1 ril with itttul end i’ol> so slowly to rim mate injury 

to patient ty the sudden release of the pressure* 

i* Always koep loaded cassette in protective film clieat until ready' to 

make radiograph. 

- if red position of heat indicator shows on tube, furtlier use muot 
stop until tube cools off and he&s. indicator goes down, 

. Tasting of MA values on Manual controls should donr ns rapidly .,5 
possible aa tjJnS coneuflfcid in testing La t J ,■ sninc a a iti actual exposure * 

Consult tube loading chart for nofo ug'-r tion of lube. 
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3U 


Vf *_;» ;r ’a.— 


I-iiT .= ; _ k rsfiter ckcj, 

^ e - :r:V:.£i fLaeresaeiz ^U? r . ■ i., £ _ . *1 mjs ;- n i_ 7- -: -.,• 7 = 

tan fegr.r* 3Cibi, xie be ^eni ic is 1-^ tata* 

Sat distaste toe nrpt ^ ; * i--j- ac-t .-t -at s 

.-■£ i- l£.s 5 = v 4 i L. *- ~ . i- ^ i:.; --? i-tt sr zr+im Lt 

1 l> TWtaM tta T ttw) ~\l X l 1 ' ii i^S-rtir-is = *tC 72* I^AtataQCpte 

* ^ ■T *n e£ ae z-ii izjr* iT£i -j* icrr, :; ita x -17 a±«, ftr umplt 
-- i=ta 4 -/ 1- t*~ -. .— ■ _=:^_:f u ua-« ::• 1: 

411 saer —-■■-j sc-:. 


2b* ki: :j :: ife i n: - ■ zf ire aiiltafF^r tl _x_‘ jz fxl^cr 

“ '-tas: ta* i-r“ .- -.£ 1. - z± Ft \ - „ — . 1:_7..it* ^ 

n * x: 1 ££ 1 * ttj .£ tta * - - - 


3 ta ai 1 . ; ige 5 t:t^ STill b* +s 1 j» 15 Ksa^lt aitaxi 

- a j’ —’ ’ ^ riiimospie Tls . :r .- t.‘.ligpen^ sj.-C. i :.„- cas* 

*-^ 5 32—i—s^eias. 

t lilfltalSa^e is 5*; in »rrxaaatt id± litlaJaeds au tam^ «f vi* 

--c/75" beisg- ai*’“i* 7. fir resr ttsx xn i* Kill n 7: 17 ’— »= F^ssi'tl- 
tad alrhca^t IIC 17 la m$U%k ia «k IsstaUattfitat It is a rir* ^‘.ca 
y±*^ -■'-: -7 ■: -ire *.:« H. It is etaErnr.:.'-: -f* s: pjr* Tiar. 

■* T L ' ^ r? '7 il «cf secry* 7 till litres 

i; : * *5 A'< -T c^est, file , 5 ) 1; iC ST :':r 

_ Haiis ?*£r-* iato-sitt^at ^jcosto n tbe r tbar, r sr.t xaaei 1 ^ .5, Thu 

allxwf^'xii svt,s ~i r®-ac.-ixaicix 1 ,r :_-_ 7 .* _;r-. . ■■.- 

taatata tta atriW'l jy of die ta(C. Ix raai »5 th tattat ::' mux■. 721 tta 
' = - T ' bc 77::;-^; -.- Uf* i: The x-rx tJbe. 

i?»str^ 5 T Sits af tbs ridiatisc ^sertare it s7._7i*. r : 1 :.* frxa. 11 ^ « 

gta tataauy ta zn+r :be t^r-. bexe^ sjttaxaf i, ^xis f- . ^ 7 - 

>an^ of tb« j»timt T 3 bddjr jc 4 v&m 


_. „ Cctsiilt '-i.-i tab* charx far urmr rsraissxrl :m- . .i\: 

„^, =LLm ' ■ afpijT tc rear flucrx^ccir t»b«, -x H -.. £ x■>: 

ratuifs* 
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utto of ww 2^fS^im^S=^ toUl «tS «p*«rv *» -■> “=“7- 

*^cordJ are tke product 3Lt^-- , . - si-meaufe *i-* i_n secCftds is 

In using this table the aaXlM VuL of AOliflapere (ee*-j p*r=isst=Ie, 

fer IItf tbw; niL-i'Cf:' - imS at a givtn flitration aie iistwcei ■“- 

valW! lo JSfttae .ittiStw-o —* looc 

■UU**onp fire (S) ^.“rl^jre constitutes tM uxiaa npe-r. ti» pmundt. 

the- tiae 200 seconds- * n15 
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wjnmnn rjvttimfc factor' frhmj^siwi rot jj, fap.ts 
ok Tiir; mm me eft Htbu using as kilovclis peak 

RAC 701 3 APPLY TO DOTH HAproCiRAFHV Atf[l HJJ3iO5C0?ir 


AudcI's Skin 

mouncii 

Indium 


AlcmUtw rUtur 

*S UM tfth< rent 
.5 W external 
Fomlwlblii 
Hi l j. Lamport soCcr.d 
^poaurn 


10 " 

12 " 

Uih 

16" 

10 " 

20 " 

22" 

aii 11 

30" 

36' 1 

ii?" 

W" 

60 " 

72" 



-510 HAS 

— -730 t‘AS 

— --1000 MAS 

- 13 C 0 HAS 

— -1650 JiAS 

-2050 MAS 

- 2k$Q UA3 

--2500 HAS 

--i£00 **s 

6^00 HAij 

__ d«SO IAS 

-U600 MAS 

-—18000 MAS 

-26000 MAS 


CAUTION TTfrujn radiographing the head, reduce above nllliiii? ctcand 

factors 3Q%, 

variation m baxhtjh fti aism tfi exposure v. luls ck/jge is khovoi-tace 

Change in parti issifale 

exposure va lue3 __ 

Reduce by 25S 

Reduce by 05 
No change 
Increase by 105 
Increase by 355 
Increase by HQ# 

MOTE UHlianpere seconds - Uilllamparea X Time in seconds. 

Exalte; 100 NUliaqpcru i second - ICO MAS 
jo Mill lamps res 2 seconds™ ICO MAS 
25 lilliaopereB b seconds" 100 MAS 
10 liilliamperes IQ seconds* 100 HAS 
5 Milliantperes 20 seconds* 100 HAS 


Riloan Us 

100 kvF 

90 KVP 
85 KVP 
80 KVP 
70 KVP 
60 KVP 




Hi 
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G^iivR.iL WM BQQH 




Tuct flwrh a trees c mulct be laid en thtr imporlnncE! of the procession rcum 
cone truetltm uul technical pruecdurrs, whether ii «•• Car private practice or n 
iTry’ institution. It L- to be r“;»l im 1 that the quality g.r thf und result 
depends entirely on the facilltits and the praceuurc et^ci. 



Wo r.<idir>t<niph is cojuploti' until it hue parsed thro'.v.h the developing precis. 
Fxpcrlone* provpn that -ivnn with the bust radiographic equipment nrid iiecensori'JG, 
r.idiographir tnchnie cap bo mde mediocre by fault/ processing reem aorvlct', lut 
it- ij doubtful 4T ten pore on t oC film processing laboratarias tiie 7*0 rid over are 
on a p;ir with the rest of the x-ray department in point ol Cccilitios to handle 
the *\.rk, Host laboratories are handicapped becaurn the iquipmcnt in the prcce?;- 
aitiC room and the haphazard precederes uyed an- inadequate. 


LOCATION Gb PfiQCKSSIUU BOOH 

An important, cons Ida rat ion when planning ». dark racm 1? its location* 

First it must be within a n aaonabLe distance from the x-ray michine* Second, it 
rust be convenient to plumbing and electrical conneeticna* Another important 
factor U ventilation. 


COiJPTtdtcriPN CP ftiOCESSlUti RM^S 

Construction, of processing room with reference to materials need is limited. 
It mujt bt« of such m'i r >rriol as to nrodudo leakage of ordinary light ui-d j£-i.y i) 
udsKubtvd films ar^ to bo stored in the dark room. The sizj of the darti room is v 
teruined by the nature and average araount of work that is to be handled. The ciin- 
imim dimension should still allow room for convenient and aiTiC’-eut proce&sing 
prc.cadures. If cor.9ih- rable work is to be handled fcaaes are guitar illy u-fd vhteii 
permits entcritic: and Leaving. the dark room without the necessity ol opL/inv, 
closing doors. 


COLOR TREATSiKTS 0? HALLS 

in respect to the color treatment- of the wells of-the P r ^“ a ®^ .i* r ” 

apparent there is much misunderstanding. Host x-ray leboratones utilise. .her 

black or so os other dark pigment which is nut necessary, t.v.- *■ _ . ^ 

=-lection for th* dark r:;oa is net important if tht dr:it: room is T-JS™ P ' 

- «• * <»- - ■-*»**?> - w «?.““* .»s+ «1»U 


dull dark color so that dqylijit or white Utiht 

the dark 


rocira. 


In mmy cases on acid and alkali proof point is u ^ d ” r ‘. il ^ 
tank. This should be a paint tthlch is unefftected by acid or sl&U ana 

readily 

ACCESS CEY EQUIPlHfT 


The followinc equipment is necessary in thiJ dar,< tr - ILm 

i. Safe lights. 

£, Storage shelves or cabinets* 

3* Loading bench. 

h. Racks for developing hanger a, 

5. enveloping tank* 

6. Water t^ormture control, either manual or automatic. 
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OMUl-ll Bnrk R°«i Jutt*** 111 " 1 


, -_ tilL t is Car Is* 1 '* 1 "® 

T. **—45JTS * ”.U »«S5 to wr." w*™- 14 - 

fl . ^ a*.™ - ^ » - - «- *“* tw - 

SJ Drying •qai|*M lt J '- ltnt * 

**** , „....„ . «. « irt—“ 

lt) 4 In large jaetallwtion * 

room* 

of a CX esc in j, room trouble. Fo b £ing ot 
c. lights oat»8 a ptreen -'t opera ter nay fin* difficult to 

«_ ._ r '!i tilil 1« » l)hanMKHaii it is oststd by the 5iieli£tt. 

Si* Jut etuwe, tlwt Is to nrt«*.r U-.it <tt» !» ■»•«* lh “* 

J “ J ' _, r - ^ -hLfflleal reaction. It i* VJ . ^ . * u j v.iil fog 

Sis xrs ssaraat - - -*■* ftta — to 

Ughl U sn isportwt «M. WBMl t r or «W> tkrt 

In Uw flnnl ^."f'lSsd’hy il» MW"*** f «“ T c * et4r *‘ 

,„y bcMB* in tht .ifalfrl 1* ?* U ^2 i e K to Ciln tlistmcs. 

fcssss* ^ ^ to p 

3 . ££* jlSSSW or **qp-A -* —■ “* " 4 

-• ssLfffs&ssrxs t cr _ se , „ «. - 

in toU OPtr:i “ r *" 

a film. 

gmttSE FaCILirgS 

Stores shelves J^4® SabiSt‘ifW ^liSHr 

s ur&nss: S 5 f 5 s-s«s 35 
feusarwrjsasrasjr^*^'* - - ba —- 1 

dentally viien the ’nhitb lights art <*l, 

LOADED FACILE 'S 

The loading bench shculd b& ai siie j^^diinr^trmh should fidv^/s 

puk»e«ts rmd loisding of cassettes n«t pnls mU tht fii* ^ 

U j«pt clean as any form of cantmunsticm W ww ruj scTte ji, Thu , 

*•-•« diagnosis U impossible, »t m» Sst Ur d™W>" 

lcodiw bench should be situated anray fr^n tjfe dt,velopxn„ t. 
wd byptj tdl'i nat be accidently spiUfld on the screens. 

FILM H. r dlGERS 

, t, 

Film hangers sro an iraportent it*nn ir. the procbSSing man nT^r-ached £i * 
should be stared in a con’weeient location wlteru they can *** . ^“thorotiB 1 ^ 

landiiig of films for devoloping. They Bust ba kopt clean flnC * j ., ".„,,. r in 
vaarvod. Thin can be nccomplashed virile TJobhlng thu fils prav^dud _ L _' j . ;1 ^ tJu ^ 
the itb idling tnrt; covers the cross bar on the hinger. Thu- ll / J t \n th® 

of ttr; (ie'nl'Vjrini: ft^uao ^iou\d b j - 1 fid Justed So thit the f ils l a Livid u 


fr 

si 


ta 

E 

fc 

C 
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vrvr*! r&^ 3mm InTter?ntl«i - c- 

„t g^uniai 

•w Mxlnff new 9CkUtlcn5 T \t la usqrtmi 'Js*t tit uAs be »*——rt^^T 
s^i^. rr t-^-is 1;: -’* k® -'- old ^->L<«ictia n,U &* ’a^ w «ita 

the Cr?* at 4 =nx»M o£ o*i±iUcc will H »t u? *t «*.-* and jshirtea «■ 

Xlf* r *># Xt ^C^itl.i, 
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ikAnDfi 


A[k3W^_0|,_ UM HOCM TECtmiC 


■ 


■ k j- fc- fii'ii. rk’-jf, * 


UlL: tiTTpiflirotiuTC of iJie tiuncl- 

film niiich iwo list covered 


rt hftt l* iht- neat Important factor : e5 aanujaiN 

Tk«ci anrk r«« rauai t« nlmt ttw -mr, - 

pinhole of lifht «iu affnet .^Bluteiv wrk. twn a mU 

sJujuIts U» d. l'k ruoi= wall* bo paiflto/ black/ 

s&ssrj?* 

J2LJ wind™ In u* 'J4Tk roofl to patted black to kip oat tto dayUditt 

.» ■■■ rule - ant<:• tii>factory , , Up,, 7 />^U 

better to cover th« *mdo» „u h 11#* mupa „x*vl£. 
n Jml ifl «■'•* • ••<?■ t common cauaa or r«.-i 4 in, j u—, * 

^uHy dtrkrOM H**te. AU dark room UtfiU «m rep, Uw film ir eaw.-a 
5?-^? iL rM loiif. enough. (iawovar, <stl dork fuuei light niU not fo|‘ U» 
uli-L Ln tiJ lo ordinary tin r^ulnd to jirecona the film* ** 

i£ the vnLtoCd ‘if Wn- bulb need 1 in lie dark ruor Li (t kt krausrUnU 

Vl:;- * :i;?ii;-: atit , Kfuer ilE. i larger lam-i l nib * ,r.[i tlir,t . cco^fcjifldfd l« 

Out nitiufacturur * (tlauiilly IS watts) 

Ki* coil the dork room licht Ikj tenter]? 

Take a fresh t'ilci without any jc— roy nxi-oaura on it end cwtr imlf of Lfe 
filn with tfw black paper it Is wrapped in. lOnco the film about Lfoeo 
fool .'rat tlvo dark room licht and expanv it .'or »!j. t niinute*. 

Ln tlw reiruinr way nnd at tliu correct, tiru- far 
-i ". r. if t: ■ ii. .i la foj dm:, tlw hnif >•: tu 
will si.™ foe* 

kind of ijuvblopcr ahaulij bo tired? 

It it xs c«nt li-iud LLat developer nuuk- by Uw • , 1 *-.”. ;%y i •.tini tl < fila te med, 
Should rei'ular or r rip id develop or K* mw-d? 

bLtJwr ropier or rapid developer cor. bo atrd* llautver, if rapid aovelppcr 
la ueciif ifxi opeed of Hid devoldpcir ean 1> ^ui 1 nt,.-itried Isiy tt. addit l .‘h of 

rcpkidiliDr. 

ion often should tieveloper be chnnfoaV 

T4u-1 -.isjiMnda upon hbi- Jie.ny films ora dot. lppod -n^i i-uw luri •• tlw tank ..a* 
in • i 1 >.:■□?.■? will vxjiuuat iinK witlwat any U! t Ui about two or tSin-c 
oimthtti i vulopor skouXu lit oliapt-rd m lwns«t everj.- alxly uoyt.- 
Should fllma L« developed by blcht or tir.v? 

j.1 Uw exposure technic in norrectj, time deveidfMuent ia • <wb lalUJulwy » 
Ho 1,1 ' latti uJujuld .- car in ctly expoaed L'iln b i*evelopail7 
That tfupendfl upon the temperature* Thf uarnwr tin developer ■ U«r shorter 
the da^iopin(; time* fallen tlw ticung dlruat.-in* on tl.i- eentaitwr* 

tlw fiiw bo completely (Irnirwil of da r l -p^r vIhui rejeonrlng tl"^ film 

iron titt developing tank? . 

Uo. Tlw file ahculd bo drained for nbvut throe eveonna. ^U'tues- a* . * • " 
oSly drains bock into the tank exluuistod drvwlopur which hno been .u 

contact with the fll». Qjwratpra el Id ricurt on Ufllnj 1 o** of J*’”?: ■" 1 

; or . lo film i >1/ 2 *« for each j , « l? filo* ^ T «* accl1 

IJan lonii atieuld tlw fila he .;/ioiiod nfi ■ r ivnovlm: irln ir«. •'• ‘. ,'"V, 1 

tton It rive or uis ooconde* The Min v.lll keep on <moUpl*£ ^ J 

put into tlio fixer. , , , t . - ■ 

ham Lone ehoulrJ Uw fU« be left in Uw ri*Uu: oelution? 

The tla Id not critical and depends upon the m- oi , tll ^ 

bIwuH regain In tl • fixer nt luaut liflcc aa loan; a* \°* * 11 

Bilta' appeonmee of the film to dloapponr Jn wxm ^ 

ic It ft in tl» mor .ibaut 1^2 hour U h..r. Uw OBUlaton. 

Inne r. i r ouid tin. film bu Kaehctl nftct removane 
„ 1 . Uaot If minute a Lu running wbUt. 


it t'l-tri thu fixer? 
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AmfwarJ 


QU»(lilrnl 

Ann***" 1 


kJ-j *if 1'jni 
iniw-Tl 


QtJr atlnOi 
ArtSt^r I 

QywBtienJ 

AriJ>W+^! 

-Juf ritloni 

-In mu--1" 1 


5m ,': '.out 
Answ^rt 


% :■. .i 1 l in: 

An»w-f: 


. j - yancjllCC th« 
rJKMiJd l ? t v^fi " a te rji 6f ft««J V* fiU. 

• Wl * t ; M iry *** r, ‘*J^Jy, ', r , tfw fll», bw^f* ' fiU 

jSS.rSv£ Hfttt -.’t-^ 

wlU pw/Hr-T ^* 1 * *♦ rfciin of lliJAOUVf MMH ty 

SU «*• - w^^StTSSM^r' mi u “ r “ 

f r lct . >n 

JSw°flin Bt*uS «llK« » u ni!nS > t li* lM U * * trl ? rf ^ 

SJwful MftUiM of th4 > n i? ?L u2£« bench which lo turn Li «mfc« 

S83K5 K%g £St!L?^?S3 *• **« ^ — t - 

riirtottL toucha* Hi* *9i2*Vf i—T 

: **iMi " ta { n f or inaufmunt wabbine- 

*— - tl " 

Ur babbles ^ t t n to tto dffVulopcr. 

CS‘th u “U t «- *•**- -r e,ii7 

*xssttse~Z 

h*u*tod dev. lopor *hj c ; r ‘. ■ .. exposure *!Ul« in inn iaric 

Must fiXj-v b* protected ^ .u-oifl be stored in o w *'* 1 prat's '-it. 
v ; . r,.m» w I^Tof 1/16 UKh Anot ijad i0 £ 

chost. *i B«w ij|Dt jS*ii?S and the source of s-r^T radiation*^4* 
to the will between the fill* and 5 oqutpaMi* la - - raV - QQ ' 

■juat bo Hand behind tg ^ te 2 S »*£ or «-* “■*** 

Wtu U bo totn-r intal If tkvcia^.r flP*> 

developer? intMiKiotnl yul^n* tb«i auffunt. Is e*®*” 17 '* 

jgssr s s/x.i si ssssiu ^ -° ™ in tM * j 



c r .::-:i/JST -jn 



Win D^FO™ /"* 
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k f iir.-Vr A* 

i* Mr*- •/ fMf.w*t oil##- 

ft 1*13 


i. Hough K«v**sritf ar ttKto* ^ 

fi.iirt >i- t* ?r;<stj*w 

f r>.**71' CvfJ jl 
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W iWtfimr fi m l*<*i**l* 

1, f fttfrw i * *k -h: r.g> 

,, »t or itirfty n«.-&«# 

2, Atrty MWf 

StL KmLMXl 


j, HJM» »4WSf-fii< %«***»* « f ** W * 
fi..'!,- of tir-f ' i*k» 

UiK -V * • 
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1, 11‘f 1 "' r t&ri** * 

or. f.i* o-f&r 



1, r.-,i'.r.*ftf C'* ^ jur ' 

r i v i inr i f. <i tf* ■« 1^"***' 
ir* iYy r.-jvo '- f ••** J '< ■* '' / "' S£ * 

<** 
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.’!/■ J ! *fc " ^ ■'* 
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1 11 - - 'FL'JtlOQRA =H 


CurSti^s »» M» I l^TBW dytc.il pr ah-irpncss of the radiographic Lug*? 
ijnuefi ^ f VoI 7tUiig possible -- stsp nation, '^■□t^r^a&ion bo-nds as a rule ?.ro 
not desirable as t buy couw distortion of the spine. Uamyvar, 3. bund 

cla.^3 mill 11 int :..iLt 3 ,.’T\.-~t de~l p: swtioii Trithout diat^rtin^ thv- gpint* 

Aiiothc-r factor thnt will i reprove is to in-renee the focal distinct. 

This calls for an inersase in the d-* factor. Befor to the change of 
diDtcrtce table on all Fisclutr ch.-j-ts to determine hm; much tine Lncroast 
1$ required for any desired dietanco, The figures shown □n tilt change 
of distance tabli are sultiplying factors mad sh-xild he used to nultiply 
th£ time factor shown nt the standard distance* (For ex-ample) If the 
regular technic on a pelvis calls for 2 $ Hi, 5 seconds at 30 inches and, 
it is desired to increase the distance to 36 inches to improve detail, 
find 3Q inches in the left hand column of the change of distance table 
then read straight across to the 36 inch vertical colum, Hher- the 30 
inch horizontal line intersects the }6 Inch vurtlcal eolusn will he 
found the figures l.U* This is the multiplying factor required to ob¬ 
tain thf: sacs density nt 36 inches that was obtained ct 3D iiwha?* 
ifil tip tying the time factor of 5 seconds for 3 G in 3 by l.b giroa us 
a tint factor of 7 seconds for 36 inches. This ."dduri tiice mill coppi'ii- 
s&Vs for the i more rise d dist-inte si*d produce better detail than dsat 
obtained st 30 inches* Cart must bu tnkun to onku turi.- that the in¬ 
creased tiiae will not cause motion on the part of th- patieflt* 

Questioni Hour can radiographic contrast be improved? 

Answer* By contrast ttl> mean the percentage differuncu between the blacka and 


whites on the film. 

There nre many factors that effect contrast. Unsafe- dark iLgi-ts, 

light fog, x-ray fog, outdated film, wont out solutions, etc. (See 
qut< 9 tiffii;£ and answera on dark room fctchnic) ■ AndtlH>r factor that •-•iitefa 
Cent rust- is secondary radi-'-tion*, Second’ry rudiati’n is cr^-tcd .n ...- 
tissues rind giVKS the appearance of a fog, Thu tMcJmr tht bass 
denser the mass being x-rayed, the greater tht amount of secondary rm Vt- 
tio» (onerated. Secondary radiation can be reduced usin-i c cone 
that just covers tht- Area that the operator triads to show on t.r 1U ;- 
It is obvious that reducing the si ye of the port 01 cr;Lry * t , <>. Uv L 1 

•a cone, that secondary radiation will not be generated in tit>:-u>-. 

1 rfcH-S fs ff #Viri tp n ¥ /* fll nrwi under in xaniinotion* 
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Qpiwticnx 

inffntr: 


of If f°r any reason ■. 

Ttauld ask'- oar export^ 10 s ^J”f _J5j r to reduce tiioe, the two 
w&s desired to incwass tfit IT _ ^ u«)d. It will be noted tfcit 

on tho Ifift hind aids of ^ 1 t f” rL fr time to 3A- H ^ ImthuT 

the X’.? 5 KVP ' rU i r ;!t i- Si-'- 

ttu IVP 10 X¥r the tioo can » ' t3cp osur* tLoe for patient* * f 

Is it aeceseniy to nake correction® ^ 

different agea? -u-eessiry c-u patients between 12, ^ 

Yes, ir, ®oj'- cases. ^ clia”£ , ‘ , c o r rcctiw tafele, it will h* 

£S y^s o:’ age. Referring to ® * f , gej the rlP should bt r*di Ut 

t-JT'.t p^ *.-t Cert OI rtOJ^Edi* t-I-Ji £%, 

2 KVP or the aaposure rediccd t- 0 f free 1 to 12 Tears c f lg / 

*~=> th* reduction 

Use -f this table will P*ncit ■«* ^ 


SUjflfjQT 



S *Ttio«1n^. P*rt fjjrJ at ^ u 

!- IWiioc »"•' *1 y* 1, *11*, .tore greater tiac 

J— Eodueirg kilowoit-age incr< tnc 

factor is practical. 
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J/fll 

D 


rntiai 

odr-P'iln 


TO ClLUnOK FOCAL Dj STANCE 


20" 

1.0 

1*6 

J*3 

1.2 

Jj.O 




4«“ ' " 

1 I7£l 


. 

t.l 

2.6 

\q 

S.B 

jyj. 

!—rfn 

*lL 

. 6^ 1 

1*0 

■ ‘ Jl 

i id 

|_ 2*b 

u.o 


W' 

m il j 

> kB 

zzr 

no 

1.2 

^or 

2.- 

Li*4 

C> fr 


' 41 


~ifr 

i.6 

L nil 

urjq 


" LB” 

: *i7 

'M. 

of 

~S9 

.o?: 


1 .6 



,ii 

,rr 

.25 

m ' ' 

TrUJ 

m(Jk j 

no 

JiL 

” 72* - 

•otl 

a| 

,1/ 

- 

r' n 

-Lfi 

.6? 

1.0 

flow 

AflodD-FiI t. ; 
Distance 

20 ri 

25” 

30" 

36" 

Lo 11 

L 


,6^' 

i 




HELATIOJ OF KVP Til TIME OF EXPOSURE: 


REDUCE TJUi 

;ADD KVP* 

INCREASE TIME 

iELDOCE XVP. 

3A 

1:1*1 

1-1/2 

5 1 

2/3 


2 

10 

1/2 

10 

2-1/2 

12 

To 3/5 

12 1 

TO 3 

13 

1/1 

13 

1a 

16 

l/li 

16 

a- 1/2 

17 

VS 

if! 

5 

ia 


ACE CORRECTION 


BY EXPOSURE OR KILO-VOLTS 


PER,—CENT 
EXPOSURE 

AGE 

REDUCE 

K-V.F. 

ioojC 

—!—id 

Hi to 53 

0 K *V * 

90S 

12 Yf’&r,. 

T~ ’/ tf 

yzj; 

10 Years 

■j v ir 

£ ft * ■ ■ 

72J 

6 Tears 

i £ ,v. 


6 Tear» 

Il KiV , 


TTpafs 

6 X-7. 

“TO" 

2 Teara 

'¥LV. 


1 Year 

0 K ,V - 

Over 55 Years Employ 80 ?^ or 
-2 X.V. l*da. 



For a/! explanation of the above tables refer to article 

on improving: the RMlcgraph. 
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^H|r-I* 111 K 11 

An^wri 


QyvsllOtti 
£rvrnfffJ*l 


Qu*st in-nt 

Art-TTf' i*l 


QufletiQfw 
iruwri 
Qjltf tittll 
jbuHMri 

Qjffpt i«lt 

Anarori 

{juaatlonr 

Ajusv^r* 

QanaU^i 
Anflw n 
Citations 
Am if f! 

Questions 

A/iuTiT! n 

QuABtLuni 

Anorferi 

C'-patlom 

Ansmrt 

Qunatlonj 

ArsBw-r: 

Qu^aLlor,: 

jt/uima# j 


Cunstianj 

Ar+flv^rj 


CiusiUoni 

Aniwn 


IK K' m "■ •UBLSBLm.'& lJ* lUTEittirrm, nm. «n r.e»e™, 

Mist aitt ««?ro*i l <ii 

snr*«n« ^ mwW irtth » rnr*\wirt b.i* mr * nomb,C with s 
flu^iBL-orat wwri.1 which *«lt* visible li K ht „„„ .wit** *rj tr* f 

fA 4 UU 9 f!i * * 

Wow Biw mUnBirylntf p>irmwn« ui»«d radioursphl? wr,rk7 

Thn intangifyinc rcr. ...in aft. anjntwrj jj, a Li^ht pro^f imL-icr csliwi * 

Tl * fl l» 1" in lh* eaoawttn in • rf.rk r™ fr>ti» 

nudnneant fluffac^n of ttv> dern'iiuj lire- In direct central with thfr rtlm. 

Jijdt what hmpjwu When X-rmlUUgn otrlkco y» scrwnnaf 
Tim icnuni find mace with vicjbt* u*i«t in dtr*ct uroportlon v> MJ* 
mount nr a-rv radiation striking tfi* kwohi, Tb« result La that 
thi* I LL.ti in not only noosed With l-roy but In dXppSml with rlalhl* 

ffhnt la tfin iidv/i 11 1.of{<> nf this? 

it pm ml to n i mi nh j rur expo sum t\.m r 

Wmt i« IK'. 1 ini ■ :-iij . .i factor when using intensify ini; a era a ns? 

Thw inbomifyfN • I ■■ ' - wilL vnrf frith t/r kilovolt;*!;- . Of. «i &v*-rfl;?*! 

Lt will be about til to 1, 

WliAt porcftntft^o of tho lixpcsyn* lo node with x-ray ftnrf wnat pero»mt*j;c 
ia made with vioibln Uj'ht when uuing InUnolfiring acme tus? 

About ?ti percent of tin- (xpeduru io anviO with visible lti^t ratd ? per- 
O': fit with, x-r-.y rA'Iiatfun* 

flliat odv.tnt'^e rlcoa the ehortur oxpoou re tin* give? 

Eliminate n e^J , . , ■ .' jit hy tit 1 patient anti M»i?* w«ar and tnar on th*. *-rv 
tubf and JHachtri' » 

Vibfit fii LB J.oild bo tinod with intona flying acroenn? 

Ragulor fll^3» 

VJ] tf** 

Utiniiur filnn ftr* vory onnalttvc to the blue light fibitted frets th* 

lot"i i'-j.fic. ncreono. 

Car’, r. r. anr- • :i r 5 i;'!? bo nued with intfiAflilylhg : 

riot satlifioUirlly bscouau non fl^rpem filma are not umiettivu ti vis . 

light. 

Are oil oerooim the earn opnod? __ . . . 

Ho. «,qreono cw In thme dlfforont sponao. Sim 

doflnit L'.n, - •• i'hta apuod und extra l'ont. 

Shat detomlnao the m "d of a ecru on? . . 

crA U«d. tta IWIIW th. cnrotal. tta f M ur tte 

**•'.« ««««iv « i*i «; 1 ™ r Ml , h ^ 

No. Th. nooor the .creoe, the hotter tho dotoll. 

ocreooo aa aamifsotttr*d today Ivu very sntlafavtcrf radtogr p 

Vlhat deteminoK tho nelootion of sc ft fln fl . _ j *n™«oo are aa*d on 

Tho pcafor of the equipment* tionuruily . 'Bn P . medium speed 
equlp&unt up to 100 QilU^ capacity, ?»t-s - or ; full 

sen iri3 fir m usi^d on 2UO or 2^0 riili i^mp r _ ?r ' JPjlL ^' _ . €ftfle ul^h 3pe-:;-l 

dpin*= work t.-iknr, at o 60 inch focal diatonce in *ntch " 

icm'ina nhould b* uoud. 

"■ r nat cam nhculd b taken with « e rnenc^ duflt pw ticloa cleaned 

ScmvjtJ ahoild bo lnapi.cLod wry ,f0 floiled.^oluan with a wad 
out with *• ennui hair bruah» If ecn ',''V, rl or carbon tetrachlorid.: 
of cotton soaked in n^-J^dicated grai ^ ^ ^ ^roye be ciou^sl 

Davelopar ntaino cannot be ranged. GaaseVtc ®u^ 

When not in uao. t , feCt ^ Bpec d of the screen? 

^uCStaSS- If they the,, e 7 ellee ««. 
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ssr 

' S tfS tto finger nails and possibly raining £ 

scriC -e ohfliild be given cassettes? 

Quest ion; What can.- £>■ ■ - h^ndijed qflreftiUy* Dropping the cassette on tfy. 

Ao«wr* ‘ HJcely spring the cassette and inpair the contact* 

£SJtoi W^ff backs r™ tta to U* nd rota if thcra ls 
Sinr Of >he bakalite. IT bulging is apparent the ctanc*s ire th t 

poor screen contact is present with the consequent loss of detail. 
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StiS® 


question 

turner 


Question 

An^a'er 

qsivstlon 

Answer 

Answer 


^UcStiOR 

Aniwer 

ijueflticn 
Hater 

gCeStUKl - 
Answer 

^.uesti cQ - 
^r.s'.vir 


4Beotian 
xJISh&t 


'■tuition 
Anpii c=x 


July 6 f 19 U? 


LjUFSTlOHS AJ<D ANaTERS 0.1 gllCKi PIA^ft-AGl-S STATHttHUg fflIES 

_ [fhut is the purpoop of a b’JCky diaphragm or at*tlariary grid? 

- The purpose Of a bucky diaphrnpt cr stationary grid it to filter out 
secondary or scattered radiation which is generated In the tissues and 
tonda to fog the radiograph* 

. How does the filtering process function? 

- goth the bucky diaphrafgn and stationary grid, in corporate a grid which is 
irypic op or alternate strips of lead end wood set on edgi « X— radiation 
traveling m straight linos •■.'ill go through the prill While acatteivd or 
secondary radiation Will Strike the load Strips and be absorbed. 

. What is the difference between a bucky diaphragm and a stationary grid? 

. A bucky diaphragm is equipped with a met or mechanism which moves the grid 
continuously across the film while th*j expoftm is being made. Ibis oeva- 
mtirit eliminates the shadow ef the It ad stripe.. Jn the cane of a stationary 
grid, the grid does not move, so consequently the hi ad stripe show cn all 
films. 

Is thara any advantage in using a stationary grid lnsttod of a hunky 
diaphragm? 

Hone except lowor cost end portability for bedside viork. 

Vfhat duttrmine® the efficiency of a bucky or stationary grid? 

The filler ratio. The hlghar the ratio tine more ffdcondary cadi:-tioit 
filtered ou.t. 

What determinea the filter ratio? 

The ratio between the thickness of the grid and distance between the lean 
strips. If the thickness of the grid is six times the distance between the 
lead strips it would have a 6 to I ratio. 

What is meant by a £C or 16 lino grid? 

A SO line fejid means that tth-re ar^ 50 l^ad strips to the men, 
line grid has 16 lead strips to the inch. 

Does a SG line grid have any advantages over a 16 lmi p 1 —. 

Tea, A SO line grid can be made much thinner &tni still maintain thii some 
filter ratio. Thu thinner grid has less absorption. * 

How Should the bucky diaphragm be tiBud in relation to the *-ray 
The timing on the bucky should bt about 201 longer than trie ac ay 

Jalirt: , 

Are the timing scales on a bucky accurate? ifi 

The tiadng scales are usually quite accurate v/hen the room 

around 70°, At higher temperatures they'•■ill be tast an viica^itv 

peratur&s they will run slc^ * This is due to a cnange in 

of thii oil used in th& cushion chamber which '^iH var >' ,^lt,, ■ * ,L - *■■ 

tm . * 

What causes grid lines on the film when using a bucky; 

buv^raL things can causa grid lin^s, rhamfcors. low 

1st. Uneven travel of tbs Grid cu* to sir in tn. 

oil, sticky bearings or binding of the ffid ar gr*. 

or spme adjac^t part* _ w ,._ + 

Ratio of grid travel to actual timing too gr^t. 

Grid tiatafc too 8 tort. Grid titon* should to .tout 2<W ^.ur 

than actual jt-ruy ©kposuro . 

Tube not centered on the bucky. . ffoeeil distance) 

-r™ <n- E nt or too little tube to grid distance, tfoesi disi 4» 


A 16 


2 nd. 

3 rd, 


kth. 

5 th. 


. I. tt«£tfb£ STm M‘ Ito'tto. to to correct tod tto toto, 
f™cti™to E tltor 2 -r 


- Tea . On Self- 
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;.§,sticc - 






effect which will show grid lines *vec tho^ 
will asr.e a strc* 03 c^i- is t3 ^ tt* twang of the 

all factors are p-TlcCt* -**= 1M:i v 

slightly. * oc a bockr diaphra^ or statloftsiy grid* 

is teant ty -oc ^ .- j rtaciataiy grid are » designed th 

The era-* in * rv-v ^;/_h. «,* 3 f the x-rsy tube at a specify 

tj* lead stripe are rait^i. to -?•* 

tite to file distance* . n , , ^ 

»•»- Jf 1 S'obSSVS f«al 4istaac« of 30 inches. Jc 

SISS'&S. 'rife s. se *W-d ,-. 3 C | 

?. 3 £^fl£t£££'sria is hailt for « esrtsin focal distsnee dee. 

^ “l 2 ?«?£l Sl^fetl^^sUes. ft-, S !«« --■ 

» ineh»r* 36 inch teebr can be «ed fr<* 30 inches to W metes md 

a L5 inch bucicy ■'ran h 5 to 60 inches. * - |H r -.^_ . 

_z ...r, ■ - . difference in expomxt# tint i* the t ocal distance 

is acre or it as than that which the luc-T " ^J d **“ _ ,, 

Y eS . a greats or storter foe&l distance »iH increase tr^ ^tsorptaow ta 

the eria and require a ledger sstpes-je ti=e* 

1st. a husky desired for i*o inch focal distance te used at a 30 inch 

ii ctar.ce 1 


- Ho. 


angae i 

A j£ ; rih bscky caccot h^ used at leas than Lj inches **th sc. . *i- 


faevory results* 

^ueatien - Arv ell stationary grids aligned? 

Answer - Jo. Stationary grids icne ir. both .-.lijnei and parsilslnd typts. 
Question - 8as the aliped grid «j’ advantage ov=r the parall-.l grid; 

Ar.sBfer - Its* Due tc the a act that the aligned grid *s focused for a ^ecinc 
fczol distance it ta wore ►■.fficicr.te 
Qoestlcn - When is tra= parallel grid used? 

josser - ?cr lor.* distance work Eueb as chest taken at 72 Inches. 
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STEREOSCOPIC i.'QJik 
On ml t ifutrs, upajo 4 ap,«a 

__X-RAY UHTTJl 


frca tic* to time u?ers and prospective cuatwro of T Unit* uv ,*^, . ,* , 

«,«»>»•■ f ~ k « "pk= m». Hi rtllSSiifSiJJr'S 0 ^;* 

epical region, It ts tweeoaary to male* two filing from different an B l aB . The tut/b*- 
ng shifted an e.juJiL diotanca sad) old# of center to obtain the n»c!«vv arLiatL* 
h* files nu3t K ' chcvniptd without did turbine the patient which calls for the fuse of a 
^nte tuxmel jt Ducky diaphragsu 

Dufl to th' fflci that the corns pert on the T Units, MT^O or MFAJG Li 1-i/jw off 
r r of '•],'' hfi'Jj ■! J StsreCfi-coptc lat'jroJ. shift can be obtained by rYtnlpulatirid the 
•efl d id a f edit an that wit, permit snaking two radio graph a at different angles. The 
following sketches along with a step by step description or the head Manipulation will 
•tiicw the operator to nwke the necessary rrtereooccpie shift quickly and easily. 

^ 0*1 Canter head (not cone port) on center of Ducky or film tunnel. The Allen 

act scran* holding the tubs head In the yoke cm be used as a centering point. 
Centering the head a? described automat 1 tally placed the cop- port 1-1/2 H off 
canter iuoc " "his is the poo it ion for the 1 st stereoscopic film, 

to 2 After changing films without disturbing thr patient, rotate tube head in the 
yoke 130 ° or 00 that tube p. rt points up or away from the table* (Soi? Fig. 2 ) 

,u»J batata tube cn Its horizontal Axis or cross arm X-BU 3 0 so that cone yert points 
down or towards th* t-ible. This automatically places cone port l-l/?" the 
ether side of tenter* saving a total sshift of ]*. (fee Fig. 1). 


Fig, - l 

’a SLti.cn of head 
leacrlbod in Step 
U 


Fig. - 2 



Center of Head 


l—.. 



1 jfosUIon of Head as Bes¬ 
cribed In Step 2. 


Position of 
Head hi Des¬ 
cribed in 
Step 3 * 


Fig* - 3 


Center of 
Tube Head 


Center of Bucky 
or Tunnel 




Center of Bucky 
or Tunnel 


Bucky or' Tunnel 



Center 
of 

Bucky or 
Tunnel 


ducky 


^oky pr Tunnel 

’r-® the 1 Unit is mounted on rails such ns is the case «hen balow! 

* atoraoscoplc shift can be jnode by following the step by step In strut. > 




1 Rount railo and Ducky 30 coco port center g on ^okyvfheii:iefl.di. ie 

poaitlon shown in rig. ii* With the tube head yn this 
stereoscopic film can he made with the tube centered an the ^ 

* Make U% film by rotating tube head $0" on hortsonUl a»is < J * ^ 

Placing hnad in position shown in Fig. 5 * places cone pert 

to oni aW#. of cantor. 
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, rotn „ 

NO. 3 Jn iwrttion ltjUl i .uifv or 3 ". ** 

ef i Vvffl n h 


m nuci-y 


lot* Store 


itiorc 




. . +1.,, tniiG loS of ti-c focnl tii:itonco, this it; 

‘^T'Ldft’Suiwa ... ti« *s,W 10 “** 10 “ n * «i 


tk noti gTi^iLiiii *™ -* “ .,|| 

iett J £°m kliSTw "ill. ; liuto pr«Ueo, • «*r*—pi* •>*» « <ta* 

faovu can !,■ r4S* viT ^ " iL; ‘ ^ w 1 


1 - 


2 - 
1 - 

N - 

S - 

£ * 


7 - 

a - 

9 - 


LlUiBD ■■ . !•. .oULCSCCPiG 


. . -.ooltluN «M riot M ujulwura tlurlm U« «.«U» pro»oi ; ot .. ka, 

■i. t, w<) tiii.i. too » oooo.tta twsnal or Bucby ai»phr»£B .hleti »U1 IW.H 
Ji T ; hi j.:ii fill , sithaui nwvliit; tbo pationt. 

Hew filjn iii exactly tha &*»» petition tie tut.- f-utt uifc. 

it is not mwMiury to tilt tub* buid to fouuL on too confer o! tl*. ili* 
Otilaee c<itw u?i... h. I i ciujuj l> to Cliutc cut oJ ., ■ 

^rvoraopie shift mutt siwoyto Lo mad* . •» Um lwi* uvews of ■ 
li.-j ;.i,crao:.c^ ic LEjj.it »i;j ciaut j.nuulu (ilnflyb in i . u- ts.t ti L ’* 

bloruoaeoplc fili-e on ciJtt&t aide «.it.r, n KUimul tiifi ■ ini u.j.i?ut«l <dier., iH 

oT U,o is Vh-ty ijiskiLj'j.ctory lb both fj lr;:n i.iui»t i i. tik' B bU J; 

irurtlation, Stereoscopic client <i«rH calls for t.n automatic statfBO G^lTt 
ym on ; Jttif.jitic tj{.;.„otv Lifter. 


StorooLCopU fllne ci.ciuld htvu Urn sum usnaity. 

In oruer to utm ateraosooftically, it l* necessary to bi.ve uycuiiM in {j0t|1 
eyob. Sou people with i -.<■■! eyesight cannot j>yo stcrooocopically ■ 
f ilms placed -i. ij v reamc>pft properly li, ordfll* to obtain ti>P piof* 3 " 

percaption. 


hCfrEt 

Tbu tbove TVttiod and prceoauro applies to any Lolf eositnLnod ].c.'iil 

off set euro port. v 
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1-PIT PSOTfiCIIOM 
i.. 7 .-:. HL’-b 



le ar? a_i of tr;e tlui£fi*s of x-ray raiiati® toiii to the 

operator and 'he patient- With modern cay equinDent, r.f-rs ana filr^ 
the tnount c f exposure received by tj,* patient is relatively ^V], comoirwi 
to the total amount of radiation that can be tolerated* The chief duucr 
frcnj the stanipiri of the patient is repeated exposures or prolonged 
fluoroscopic examinations* However, x-ray exposure to the operator is a 
different story* 

Icie to the feet that x-rsy exposure is accumulative and a tolerance 
is never esta. liahed, such as in tnt case of sunburn, it is vitally essen¬ 
tial that tvsiy precaution be taken to protect the operator who is'exposed 
small amounts of radiation day after day, . j hich cannot be measured, 

Frcn the foregoing it is obvious that every effort must be race to 
i Urinate all sti&y radration from th<u tube head and confine the x-ray L, .it. 
sc 'hat only the radiation used in making the radiograph or f lucre sen pie 

xaminatiort emanates froac the tubehead. 

All x-ray manufacturers attempt to build into their tubehesd^ some 
ort of x-ray protection. The method many competitors use, is to build into 
hair equipment just enough protection to get cy, sr in other mortis, what 
hey think, is good enough* The other method, THE FISChER rfAT, is to build 
r.to every tube head x-ray protection in accordance *ith the pur^au of 
tandards specifications. 

This is ar. unseen and costly feature on FlSCHER-built x-ray apparatus 
fid the doctor or hospital can only odcome av.-ar^ of this added value by 
aving the FISCHER representative expl-in in detail th< ■ffort and expense 
ie Company puts forth to give the operator adequate x-ray protection. 
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In sany typee of x-*ay wont it la totems Liu ti.tt v.* rt-y 

en^fL^tj-rj^ .'rwi the rj/ ■: erected *ccvr^tt .y v.fjy^- ► rv* » • ■ &- 

tanicil. parte in or&fT to sbow th# pert ciesrly un a* {ila wtt&aA 
fct«s or eaper-isp&eition* Tfclf Ip part,v, try* m *r* _■_ .._ 

to Logui&tC U-t z-ray Woe, s^r, *e *-f* cenrio*i ep_** *ra$ 

Ln the pact, apieoipe the central ray of we vm nt- the ar* tonic*, 
part h*a beer; aone largely vy r. 5 j.t*ag: We eye w . -> \ ,* 

central ray with the part* This aae very xhaccurate aotf ta* remit e very 

sttjfcpH^a&le. 

3 sing the allying ecfl* ie a very tt^le prowcare wr*rt W. e*w.« ^ 




The asofe itez iJ cataloged &* 
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— ** i Tiy Hj 1 *! i i 1 : ; — : ^-7 - y , a 



' -' ■ ‘ -- • - - , ■ ■ T 

f* <E^r cot*:- " £7? tb* i-rsy 

rr ^-3 fill t^-‘ z^z. :z Lj it 




'-=* rr r?. 


4fcr‘.-.ir f>:'..- -.v±- _, -_-z -_i~ ^sxc^sJZTi lz- = zrzz 

-- ;i -: i* *ze z.v^i' zlzsz^ lr;rTi=e- "_:.i:: 1" :i- r ^' 

*tfcd irtrn— oq cafcJL^s. - -z*- 

Srod catl=s arc zz zz.z- z.t -.: z,*z i. tzI-.zi- : -- - ^’««l*l 

drop. 

4Z’_Azt^'i Tfiricg * 1 *■ :ir.diza~€i ziz-e site izrr izz .rizsi^zz.. - 1 - - 

-y i^ulfed fz? all Fzjczez aarlrlr^- n&cessajy to cczi— szti;:i-icry 

, ye* wire and trac-afarc^r siz*£ ladieatod, sr£ fifared -,- *-"= * 

of cot acre than 3®. 

*Olt: jr y^RE 5IZE BmC^TzT 15 N^T A71TL1HLE, 153 3izC ~ ^~ ’ E= » ■>-*— * 
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" - *F JO - 


— - "t^Tce tc jo 

-gp»a:4^f BO agfly - Aft 


rijt-SCF F££f - SO 1 751 

imi SHE NO* ~ 12 10 

COT cm BOX - 30 IMP* 
fl'5S£ “ 3^ AMP. 

AtfEKES - 25 AMP* 


1 M 1 

10 


iso- 

0 


act- 

0 


2 * 0 ' 

6 


JOO' 

6 


150 * LOG* 
ll kfc 


•lC }C - IF 30 _ [ELLTE.E TC 10 

Owratine gn Ill» « 60 Cr 


DISTANCE FT>f - SO' 75 - 
ID'S SIZE NO* -6 6 

COT GOT EOK - 60 AMP. 
FUSES - 6Q IMP. 

JiTiEES - 50 AMP* 


ICO' ISO ■ 200' 2£C< id?' M?0* 

it 2 2 1 VO 2/0 2/C 


tc So - tp so - deluxe tc $o 

■■■-.'.* .: ■ . . . 


LI3TAHCE FELT - 50' ?5* 

SIRE SHE }J0. - 10 a 

CUT OOT ECX -60 IMF. 
FOSS® - to AMP. 

UL tELS - SO ,Jt?< 


loot i5Q» atai 250' 300' 

6 6 k It 2 


350* Loo* 

2 2 


DELUXE RF-100 and ilF-100 
Operating oi. 22 - 60 Cy OttLY 


LISTaNCE FEET - 50' 75- 100' ISO' 200' 250’ 300' 350- LOO' 

'■IM SIZE NO. * a 6 6 k 2 2 1 1 VO 

CU! OUT BOX - 100 AMP. 

a-L'SSS - 75 IMF. 

^*HES - 75 AMP* 


DEIUXj. RF-25Q OpHraUnfi an 22 ^ - 60 '■■■ - QKjjf 
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jgjjjAMpirot ft f fl Hffi y 


r«T,ttnry 33 , 19^0 


rasiMs/sWASf ss&mss*• *«*k«-, *-». .. 

»* whnrn i.i(h M . horl ^ ii.fr. r«.s«r n r n *tMi. M 

of . c( ».t rrfi<.*r.p h) Lh. turn or .xpomr. t, Sm, Jflfor Jo.wSS^Ia it 1J21 
J f ». l« 10 ttw prop.r uuiu^.r. tSm trMtwlli/iSS. 

w S 2 r 2 J^ 2 *^?ifS"' ■ >.£-.«». u c£ 

ir^» oo - • - 1 •• '0 .a* 4 J lIfijopoF- row to roKioMr U». oorr«‘.t . <■■»., 

^ ChnriEftO .;!!*.• |.« ..no we-Mcond tout .ilil b*i R4fr or .. 

fore th* mllliWi^rn frtttffir in ndju-iU'J coj-r-reUy. 

li i tl* 1 coiViiui?.»s , 1 in tenting tft*- £-Ray tub. for jj , r j,, ct -:i. , i L-n. - j«s+, ».** v.r- 

luted irt ^ loading limit of the tubo » It it yitly pomltlg for in opa rater to 
.oad the '/.-Huy tub* to the limit Juat tast.r^ and than ortrliial tha tvtn whan oaking 
i very ihCfrt s»poaur«j although tho Actual radlofraphic capo aura is wail pitbin tha 
,ead Unit of tfca tuba* 3o such t im has toon used In tosUnx that tha short radio- 
:r«fiMe *-xpoimru used i-i enough t». earned th* iT. jttir-np- . i ■. 1 % '.r the jf-Ai-.y t, 

/id tub* dnnagf r'.s’jJ t-;. 

/,-itny apparatus, whan aquijjped wi th ths ni]llffltp<r 4 pre-afljttalmaflfc iPUth, 
or; thr; r.ocosf.ity of panning high voltage throu jh th« X-iny tub*; -hen tenting 
tube for correct allllrapero values, thus twang weir and V if em the JURiy lute 

ttf. resulting tube $ conchy. 

use the iRlUlwper* pn^ldJustaBnt oi/itch, it is nnceosar/ to cilitnv. the unit 
tbt tide of inntallutlm. A a suiting that the unit being calibre tad is a So HA *C# 
has kilo voltage nc-.lan for 10, 1*0 arid SO UA, all four Gillian* art v* - 

to be calibrat;!. On the blank chart furnished with ail ma:.ninrs * tn pr- : adjuat- 
„ jwltch“-i, (ft«ra :'ieip 1*- eelow 1 entor '■ tr the t1 An* sq* ja ra•- ■* the ru.i■'••’"■T* 41 * x *' 
the chart the Rlllimen iraltias to ba callbratad, which in 'hr gaat of tha tC 50 
lii be L", y; f iiO and S'j* 


jUiUAM' o F’ f • s>a iwui'.' mr.nt f or 

M T" iod'ds 


KlLLXAUPEPJ^ 


PSE-JUWUS'f’EliT 

READING 


















i 
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-2- 


W* 

2 « 1 - 

Jri. 


f=r * W ‘ 

UMt •»■ 

. _-c* * U» u«. '**£'?“ ‘-*e is*. 

J*sisi w* sa:l r *j ; ~^ 7 Ill,, ^«» 

*** *" J - -Kter reads 1C l ii* 


■ 


Tit;* V* 


porf* 


'•/ - ■' 


*nii-*j?** 


3f - 11 

-<d' '-titt'Cn assfi depress pre—aKJIustmnr:! 

MgS ^feStrsl. **• **”-. *"“* «,/* red k^j. 

i££l^X m « 1 u T n “£*^, S“ 5 f r35 —" 

llac. 


7 - _ - - -. 


.is* 


,„ r 30 i^c *zA 50 siilli averts anc record the aj^ 
£tk-*4 « «i nd scali uadsr the pircper a ilH«c* .-_ v^- 


ok 


•he calibration chart. 




m . rsd prt^jiiBtacnt scale on the feUavclt actor la act calibrate* -■ 
u « irturai? scalt ^5 no -ir-.-ct re--.* r. ■ 

r* ;ron calibrating the unit, It sight he f=ur.* that }? 

ire obtained mtoen the eoUr reads 22 an the pre-adjustraat scale. It any 
jOstlila^r-s can be obtained by depressing tne sr.—-- -/-it- .-; switch and 
the »ir «d sdillisiT all U 33$*.-re controls until th* meter reads 12 -ci 'a* **1 - 
edj-diSiTAr/. scale* So set’ll high tension current is p*«ing throt*h the t-,:,. 

It li ctviftii Ire® the foregoing that there is a distinct advantage, when _ 
fclLi^qpa.’-fsg.:, .r. t&ii.g able to pr-.- -adjust the silli itz . r. values without *;;._' 
peetiiag high voltage through tbs tube, VLtfc the idea m -ir.i gre it. r ■..- 

stjncay *iii r>a forthccalng IF a pre-adjustment device is usei, it has tx.cn am 

to atcoijMfett thu prs-adjustmcnt device in all SO hHHcee: r. mute as star.--. 

sqaipcfcf.it,» 

in th'^^i-frr t r -1It^ " k V '■ PifiCher ?A Cs - nanufaetur-i will have In carp t 7 * 
ttaMt ,xtr a charge, a Pre-adjustment Switch Assembly 1 

Cat, Ho* 


Sl 37 a 

5X37R-L 

S 1 JB 

S1J6 

$37 

5149 

S 1 BS 


S*** Modal 


unit on Rolls 

5“ “ Cat * 5137R but with longer upright 

KffJgJ *■»** TC- 5 C mu^«t 
£_£ «*le X-ray Unit 

TfJo £n:^ re ^ ****** X-r,y Unit 
“ W Mil] iffl^ora X-ra 7 Unit 

% a ce 9a ve r SO Radiographic-Fluoroscopic Unit 


ray Unit 


1 

2 


I 

t 

t 

x 

i 

c 


I 

c 

1 

V 

% 

£ 


find fixandniflg 

2ur£ ^ *ith mm** .'■■ 

“> -WAM fc* lh0 . Ple-5d justotinl <* 

FtBChar Qc Lu .„ Mvaneaeent on our "in Units* 

*^oiJ 5 .fl r c 0 JSj{ A PP^atSs l d^ 5 J P ^^"^ Jg paratM the Fischer Ce Lui f~ 9 

COntroU of units e SSS a a J rti " adJust,!U2nt 

^ at0 th9 necessity for this device* 
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^ ^ rrn^itiia 


- 


vnrr effort shrill 
’ ' !_- 





t^aUmnu pcajifcie *= 

1*1*. IS* ledger the Pitieat ** cn *h- !?*** “ *** 

ffsjr ^ 

7 ^jA::;r 5 n:-:— 

W ~ ^ ^ 5ort ' nq^ft about :;i i*« u^om* 

^ 3 --v-^-.:^ :■» FJi —ry: 

lie fstlsitt should always be reasunra ia *hfi *.* _ .. , , 

-- r • --- - •";■ :<££pSEft&V 

££- -«M.*S ffSLtt “ffS SS% ff£ 

cr.-.-zc?:cs 

’\'^:;f_"!;7;r' ' ' :- ~ ® 3*aw WM**Uy hm tissue* fl ; tile «<-• 

SSto^.isKir ^ 1 * 1 te sUt. «*r ssv^ vs 

—j—aj v%7-■ ’ '** ;* . ""■’’ c f- Ci ^ -- —a- ms* the kilovolt ^ge Acflldbe 

”-£Sou3£ **?*»&*& VfKnVmf. Bfr «f«rrinfto the £e 

s?S r^i ~ 

75bS liSE C* COMES 

ca» “sS'for ar”*"adi -’—ei?*^*?^**? caaa ? " ten doin ® r«!±qgr*jMc work* The 

5 t &5 ;'tr' J i I ™ , L shcuLd he just large enough to caver the amitccieal 

«a 1 ™> i*ic «ou*h t, ,,,,:• a, *, 31Tad 

«W aas t 1 !' "«•=*■“«« tiMues and prMuee a rajiognipa 

"» « w rsr eift aniuSSltSt! ftlrD “ hed witi> «« units ““*«*• *« t 

FLtKJRJSCOPt 

^^.:i:fb U 2f^i2/'J U:>rC ; c,3?iC " , ?* carefully mi the section on fluoroscopy. 
£%«-J* J?fr 2- .“*? anr * thAt tfc « fiwroacoplc shutters are in the own 

’^•thg ladtcrt** i £ r 5?i2fl5? 1 fi 1 ™ l S" *“ >rw K: tiia Huorosespic shutter control 

-Ction shutters are to be neved for th* 3 open position. 


DARX ftOOU 

*• m 4J£“5^S 2iiT*fc" 2?,*° dark ™" Cmsa .cwr ®r 

k roai technic will reduce radiographic failures to a minima. 
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ffCitt BUdre TECSflflC 


.— 

with ti\fi lisa of ft bus!cy <iuphr*g» « f | 

, &*tr*d to d ^t}, icr^s, crapirau^ 

only - *£5f iVSrlSCirolt*«* U kilovolt*. tal<*r th*t sr.u^ ;^’- w 
ty V3 of fhD ti " J1 *■**“*«* ** n a* 1 "* * b‘«<7 ;? c '<4 

of tS* Pf^/Ihumr-i if the kiiovolt«tf<J is reduced end thu 

““ e ^ for! ■■■ ■' t “ i,nic - ^ 


re: i ticking ir.7u“-tf !: ■•-; 


- Wo measure***^ in centimeters for eny particular ttnu. 

u» «f «-»*" »* p«j«ti on . 

_ , p _ tfcnfrtirp at piano between Sth »d 6th dorsal and approximately 3 to s 

sicte af the spin* awdiuei line* Cheat ahoold be taken in the 
*'lition using ft wall mounted caaecUo holder* Place back of hands on 
Mbs* Bond elbows out to permit shoulders to bobs as close to the film u 

Center tube at 5 th or 6 th dorsal* 

Ctest LATERAL - ifcasure patient with ama down, sliding centiliter caliper e* : 
JJnn iuvJ natTtmt’s body* ilake measurement on a linn with loner margin of 
Patient *3 am are than raised above head* Center tube on line of bmjh w^_ 

A ,P, Lufibnr-Pelvis - Caliper at point 2 ^ w below sternum is a measure of teth 
Iddruy and urinary tract and full lumbar and pel via* For apmr? an d bone mri, v- 
catire portion of the body between & point 2 \ n below aterour. through the fin: r .r- 
thlrtfa of the faair may bq co-nniderod lumbar pelvic grouping. The lower th.r: .,; 
tJi*j fuqur takes the extremity grouping* Center tube at 3 rd or Lth luutir* 

lumber nrn Sacrum LATERAL - For lateral IWRbar spine center spine with center t: 
tahle* Measure l ;'; 11 aj.-ove crest of ilium and center tube at that point* 

C'-r'/icnl lane A*] 0 , and LATERAL - Measure in plane of cervical dorsal juncti:r . 

LAllutM Sinus - K@%sure across forehead! approximately on line drawn hetman 
frcntosygoniatic sutures end center one-half way along lane between external sesv^ 

and outer conthus, 

3 Lnus P*A. - Place patient face down on table* Have nose and ft-rer.eas 
touching tabic tur. * Tilt x-r,iy tube 12 ° towards the feet* Direct central ray t* 

center of film* 

ggxlHary 31 nug - Patient in prone position* With full weight of head 
jC| tins chin, tbi- head is tilted until a line between the external meatus ^' s '- 
outer can thus of the- aye forms an angle of 37 ° with the table top* X-ray tube 
not angled* Direct central ray to center of film* 


3 tm 


iJ Jinu "» ^th - Patient in prone position, 

^-th mouth open, TUt tube 20 ° towards patient’s j 


Head resting on 

*-. - ---- —-patient’s feet. Central ray ah^ 

** ,a - ootweon upper and lower lips when mouth is open* 


Ati 

S 3 

^‘ r /J 

ceu 


Wri 

pit 

Wri 

S 3 

ft 


po 

ra 

Sh 

ps 

Fc 

3 

c< 

Fi 

ai 

6 i 

J 5 

ti 

to 

WJ 

It 

ct 




~,v" : .l'I^ ” Patient ±5 placed in prone position* Permit hcau to as su."^ f : 

f*Rt P ^ltion, with the weight on the cheek. Tilt tubs 15 ° toward patient . 

forward^ r fl ^ OV£j l4 Jt behind the tip of the ear, When possible, ** iu 


feet, 
c tir 
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y. wnMim C M i quo “ Place jjsticnt tn prone ooatti^ . 

flup-rlaposltion of spin* * ^. r a f epnUi ^ B batata patient slightly to 

^ t iaajnd__Axlc - Patient is placed on the tnbi c i n tb*> 

p^iajT'liiio of the body ovar the center Ura ~r t>L, v 5 tipin * P«sition Trith the 
uatil the oeelumal surface of the teoth i- W Z+ , v ? Mfi ■ ™ hc chin la elevated 
-juth wide fjpan t the rile is entered h!^ waJ biSJ*!?^ 1 **" th ° 

central ray 13 directed to the center of th/fli^ * Kwr lo " er U P* *** 

Sv'wrist"is centered to thelacing the t J B paloar surfac « tom. 
£—» over the tontox * th* -gjU 

Wrist LATERAL - Place- styloid process of t.h« >>]„, _,, 

eantrai ray io center of film* ' " ur of the film, Direct 

a t w MTPIU - Wwn PW^ble the n u flexed to appr^iMtoly US° Btlc The 

StTf ir “ S-SS*- 2 

to fU*. Place a sandbag in patient's hand. ** 

hr j'yw " ," " i ' J i j r ' |J,JS ^ t,i ' ,n ’ file veto opposite- shoulder with sandbags 

r S° be radiographed closer to fill*. Am ie abducted with 

palmar aurfacj of hand upward. Plaid e sandbag in patient's hand. 

^V:"' «V Up lit on table with kneo flexed it a n acute angle ( . the 

gSTiTiurfaco of the foot ranting on film holder. The proximal end of Se accond 

central Sy ^ceS^ of TiU tU * & l5 ° tmd9 P^L nt’a head and direct 

ls Pieced in the lateral position with leg a lightly flexed 
rr at t^ T r d b* y ® an *fffs lL Iowm* A point approximately 1/2 the distance from the 
o the heel is centered on the film* Direct central ray to center of film* 

]T, d '.‘ place patient in the uupine position with heel resting on film holder, 

* f * 6 f. ^ Iia5 !f knee. The lower tip of tho internal malleolus is centered on 

M-rect central ray to center of film* 

- Place patient in lateral position. The ankle t$ placed on the film 
S(Wi ; -jV k*Wmal malleolis on tho film* The opposite leg is croc sod over. Thu 
center r>f f j, e ^ rterna l mallefllis ia centered on the film. Direct central ray to 

T£r~^ -_Place psblent on table with affected knee resting on film* Center 

Direct central ray to center of film. 

, Place .rr.Hjdbflga under nrikloa to support 
cmitor of film. Direct central r.iy tc 


"or margin Of patella on center of film* 

P fl p, 

“ “laco put lent in prone position 

ctat'r j 5 r h fi]. IIL,ireJn fJl ^ rtfc *‘ lu u in 
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jtl art! 


nrc tijo chief r*et*r , 

RBrtt? ra tnn should ^ 


V-iestioni 

hJjmfPi 


ftbar. 

3*^5? to OWUMI “ purchasing *-™ 

An*""* Tto» Br “ »*™‘ral factor* that ^ 0 uld > ^ 

|, U rch-^ Of X-ray e'mprur.l. '° Ul<J te when anticipating tne 

1 . Thff IntegTi tj OJI^ ,.,,p„^ ti 

"' ■ ability to- ;orvI(f. Hiu4orr.ni V " f"'*’ b* considered* 

}■ if .rSdSr£”‘J” 11,0 ruid 11 «*y *w».. 

L-p tJic &q'jJ.rwh■ nt of^i . s , i ^ 

LO do? hav# Rd<j ^ aJ te power f 0r the Hwk yq „ ]. nteil4 

Ujbo the unit have a fine anil fwui * „ 

l* Is the equipment ''ape-einijy tfe- 'rr * enhtroi? 

thing «o«.Ig-ied viftrc nrd arf^ ; f ’ r ?rtUp <’" r ! M 5« w is it aoroe- 

7- Is the prico in i th h * y °T pr “ ticulAr ap«Ulty? 

^eitiont Whnt botrlog h ,n th' r-' ty ana ri>'*2Vn d ""Ip* ° f thc 

purchorine x-rpy i» Si i v , ft] ._. *.# ^ ' -P^-i-j-ion of the pamifaoturer have en 

* aWer ' tBnre 1110 ^ t ’1 ' '- l ‘ r 'r> of th, nftnurc ‘..I.rir is of the <"x --”-- 

’ [Jf-.Zr.l** 1 ' ■ - - evor . taitSiod 

« ■ - , f i - r e i-ln*: rl h Vha orr.f^fsich m r drtr ar bt u 

£??3*2.**? «•• *■■**»- i?£*£fiS!*S' 

•ouiDMint’orAK«*f^' J ** 6 ??* 8t ' *=™tC*<= tur^jT tj x-^fjy and physical therapy 
jiipH , _. r ur,dw ort£in*X cMApary time and management* 

<utitiom Why is field aariri. torn,? 

jj^ fl u '^ r “ rtd Kiethhn; :nl devieea require occassional adjustment* 

“* u ; Jflac ^ r * Co ' maintain b a nation wide field service <?rsanitation for 
.!.*• purpoaa of’ ■■••:•:. nr.,: ' :T‘i.-i. . \ .... your equip;: Itflt . AIL Fiacher 

rflpr^j3*mtat.i¥ijfi frictory lraiii^d« 

*:. ih ojit tiy judd^rn cS^siffn? 

By fr/idem ejubI^l mf moan eciuipuv&nL that is especially designed for a par¬ 
ticular use and lncnrporatini; all the modern features such as automatic 
SMlection or prcsnttinf; of nlllisnpereiJB, fL.-xlbV kilovolt ngo control^, 
ttvrcnsropic shift and other features which go to make technic a natter 

of precision, 

jMSfttiom .that iy . oint by adequate power? 

Munsurj fh,. pci‘ fl .-: required depanda upon the tinu factor in seconds that tho oper¬ 
ator desiros to use. The peminsablu tura usofl is -.Impendent upon the 
ability of the patient to reavaln moUcnlDay. Heart end chest film should 
bo taken at 7? inches and 1/10 second to aUjoinatt ht'flrL motion and rtiluce 
di a tort I on* TIle* at pianch mrually Bust h taken in i/2 atcond to eliainate 
P'-Tt stfillc action. Full spinea zmu much more anti a factory when made at 
CO kntht'S with high mllli*iiper 4 &;i- ualu- s as tlu higlior milllanpcrsae por- 
it-itM shorter cxposui'e ticiu '.ilttz lira3 chanct! of motion. 

^peoinl atti^nticn should b , j paid to thr.- tube tranafonner ratings*. 
Beputablo nmiufac Lur&ra do not hoslteta to ehow the kilo voltage attained 
-il. any divert milliamporL lo.-id. itono manufacturers will rate a unit s* *00 
KV - IDO UA. However, a ch.-ek will ^how that 100 milUanpdres can only be 
ibtnii. .d rvh—n. usluit a low t.llovoltage value, auch aw 65 to 75 xiirvolts. 
His situation is a specially prevalent on sc called 30 
kilovolt machines which In iviiy pruduen only About 60 kilo-wits at 

10 rllliamp-ruu. The 00 kilovulte is obtained only wliun using 5 wUia3l ‘ 

| "«i , Purflo* 

4 . ■.irjfij vnjy ^jq U ^ tkkiu x-ray control be flnu arid flexible* 

******* I d«y x-r*y tShnic calls for a cent loiter thickness of pari tschnic. 

Thu petiHnt is nicnsured with a ctmUmetur caliper a.*t the kilowlta K L. is 
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*“ lAetaw; <*“*- «eio«i in lias ml i. .^. ,,. 

for . n-<»r 3e te» 100 Z-r»y «*. a*. w , thi, ~a« ~ 

tc •» ****** 4> vc «; iatl 31 ^ i* -naap^.r is 
csscv'.y- rcr saitases, if ti* iurtiliw ;rcc. -If dri t, - c ,. . 

» 6»*citar of 25 t^ley tfee -,iae fasten *s» la the 

K ihIVUt *.-, «1b tsv at n.-.ae; teeais *» * tic left 

•'-sod Si* vf tt.« '-Art t*i~. nil! r _v= -.ha deatre- £«• 

^ 5^.- --—vc. rjre ^ if - , rarai* \?d & iese^ 

i'-j c. 5- irl”” 1 DPfi :re® c^icy toiL :jk fucten ir.: -I .in toe SC 
■ULiaEpert colrac* Ik ct-aor ncrcs . tbt tin fcrton show i* 
V.£ *i cJias^it« colors: cent spcmcir^ to tht an 111 ace. srt capacitj 


'Cf your aadtii-Qe- The elLdWlt^ mill oe to. san« i«|v£fiu -t 
it.?' el lll gppLT* factor is used- Qo i^-ray 'j&itE of —'. noI,l:«fr- 
perts or lest in^n sor%e=is should be ttsed. OrdiMTtoy the 

voltage: technic stowr. is TflCUage tecbric #2 will ga*: proper 
city* j ja iey flfj -- f tbs screens art old or ej-ow it o-sy te oeoc&**ry 
to en^loy volt^c technic #3 cr possibly f- tt swu^- pr^cT 
dftssltj* 










(C) Jeff Behary 2019 


















I 





s 


it itml 

it 


T* 




Tartar.*** 


2D" 

.1.0 


**i 

?.? 

4*SL 


?*L 1 

!?• ,0 ! 

a 6* 

*64 


1.4 

?«] 

2,e 

s,f 

/.6 

0.8 

itr 

*44 

+£'j 

1-0*. 

1.4 

.1*6 

<*5 

4-L 

i 

M* 

.J1 

.4' 

, *63, 

,1.0 I 

. ,? 

1.6 

£*fi . 

4*5 

*G" 


sZ'j 


■ - +, 


1.4 

,21x5 

L sJu 


a? 

h -i I. 

. a* 

i& si 


lUG. 

1.4 

. aJJ 

eD* 

,11 

*17 

~Zfi 


*44 

.94 

1*0 1 

plrf 

72* 

,D& 

.12 

i *11 

as 

i <u 

.44 

*13 

[ 1x0 

s« 

! irevdt-ill* 
:ii*4»re^ 

20" 

26" 

i 

r 

B 

40" 

i 

1 

££ w 

L 

Lt 


Dlt I 





















(C) Jeff Behary 2019 


41 










































































r am^ 

n , h >.y iwl J f ; .,'iuij* V 

f 7 ' r . . 1 i- ' " < 1 .' i 1 f ‘' * ,J |il 


j r i H ■! ■ . ' 

"- *i ^ ^ h « j* lf ^. 


#!« 


TT 

*4 


P 


j r Mffl'W m 

IfW 


i! 


* * I 1 * - 




j Pl ■* ' ** 'hi 


1 


, 4 Tr!fiFP'fffi 
^HUIL 





■ nr 


^ H 1 I 1 r. ■ , 


r i "M, H ' 


! ;• ;• tiV . ! h 


T & •: * I * a't 3j *r t 


\ i | H 

t if 



% ft j " ^ ' 1 '' " * p | j I 

f *; Ji t I *\Y|Y» J«] ijWi'tII , j ,1 


’ l<f! $ 

• ui 



ir If* 


ft > * >* »i 

Ml 


rr/ 


i i" i 


fv 


f t tt *r 


■ ■ | i 

** "i* , 

* I* 


t**r ***41 rr f't'* 

i I 1 *-4 I I v ( "1 PtH 




(C) Jeff Behary 2019 


42 


di’^rapluc Technic 
















































































vy* ?riinsi0!f HILT 1 X-FIY ISllTS Simplify lUAw^rapkit Tecbak 



d^eec’ 

KIMMKLV 

25OMilf/a0tpe7e 

mmm\ m 


ij it * ** fp j «j y 


(C) Jeff Behary 2019 





















f'-f 


.its* 

N efficiency 


^ lfl ^ Dr*. _ iJi*. tirnN it _ ri 


I HH 


r "j lor IfhMtM iitwalur* (,„ fi )ffh u 
* Jl r |tpi, Olir SfflMill m " 1 

r***""- w M p y"X: l l": 


n^fc-i fii tuif Miirip L , 

i * M 't ipp’ib. * 
■lEMMthu* 


,I-H «nnsi in ■ -.., 


■ ml 




*&m ii 

1 HAiNk 


JJ IflUnpH^ 

UVOIa 
ICO Hfc 
I MT 

Mfnuin 


rimwtft 


!T ■ ■ 


,y^ HUL.U if fit H**«fP* P *** ^”"* IU ' 


OVJ I 


100 


GOQ 


v ft TI-: 


irt* 


VlilkTr 


■=' 


% M 




n*rwiM I Hi i »• "«!' • 'H«ar 

coittftnt MDU 

w UiIj^pihi^ . • ’ I'tt 


Wptm unuiL 11 39 'Hrijtfin r H M 
HCIIL.L I LIT JMIIlfU! 


■ II 


■prjiHAlH t 


IjBft 


(C) Jeff Behary 2019 


44 















H. O. riSCHij t CO. ‘FRANKLIN PARK, I L1 1 N OH ■ 


> Uiltr II' J' ! Hf-^50 ««TK- 

■«** tojuua «***• 

a*<L -in aquifer n»n. n * *£ V 1 f yiS- 

SS 


■MWKriltHs Hltn UQ ILUrMUftKlI EQUimilll 





(C) Jeff Behary 2019 











(C) Jeff Behary 2019 


46 
















(C) Jeff Behary 2019 


47 

















































(C) Jeff Behary 2019 


49 



















(C) Jeff Behary 2019 


50 





















(C) Jeff Behary 2019 


51 






















(C) Jeff Behary 2019 


52 


















(C) Jeff Behary 2019 


53 

















(C) Jeff Behary 2019 











5I3SS if I i |f 



(C) Jeff Behary 2019 


55 




































(C) Jeff Behary 2019 


56 




























(C) Jeff Behary 2019 





















(C) Jeff Behary 2019 


58 





















(C) Jeff Behary 2019 


59 


m 





















Cat. 


1957 

171? 

1714 

3m 

4730 

2571 

L72J 

2S62 

1630 

306k 

306 $ 

3066 


4765 

klbS 

1*037 

jOS?3 

30% 

ufkU 


ms 

4766 

37156 


nscawtuin Dm b*au m RACrww^im A{J aaa*r™ 
-HKquiEBP fos c=aifaU[. b^imraphS 


1 luO l V-I. L 1 .-. I 1 .-Iff 1 rlHJ' A LjUIC^ -.Lrj.LjLfi.Y IS HKJIJIRE.LI 


DAM jTK-J. ACCESSORIES 



AdiOtirtt 


&rc£tntion 


Unit 

Price 


2 

2 

1 

1 

1 

1 

1 

2 

1 

1 

1 


1 

1 

1 

1 

1 

1 


iJ-dc 1 A J-Conpsrtmfint £ Q n \ t Uaekite 

Dl-vo loping tank 

UHvelopin^ Hangera B" * lG*i 

Doveieptnc Tbn^-m L4« x i T h 

Flcati >■; Thar^i.inatcr 

1-4 -f 1? |B £is_ir] 1 1te snulo ir, i t tl 4i±*h 

s-^ S i l r '3 ‘* **«* 

° * JS c R; e S^ ^uippud with— 
c „ * -^eh Speed Screens 

Cfcrdhnax4 Sxpoaura Holdurp 

5 Ga * -let tit: Concentrated Dav-iil- 
9per (Liquid) 

1 Oal. Concentrated fiorltm- 

Isfier (Liquid) 

S -±. ♦ r-ct -.;e Concentrated Fixer 
(Liquid) 

Kodak Adjustable Dark Hoorn Lamp 


?k%. of 2$ - b x *0 Film 
Pkij. of 2 - lit i 1' Flljra 

stera^i; Client (Par Cassettes 
and Fiina) 


Total 

Price 


each 

555*00 

455.00 

II 

2,10 

ii .20 

*1 

2,25 

U,50 

it 

2,00 

2,eo 

El 

a,L5 

21.45 

pair 

45,20 

45,20 

each 

14,35 

U,95 

pair 

15,20 

15.20 

onch 

.55 

1.10 

each 

4.50 

4,50 

II 

1,25 

1.25 

11 

4*50 

4.?o 

tr 

7,50 

7.53 


*25 

.25 

r « 

6.50 

6.50 

11 

6,10 

6.10 

II 

17.50 

17.50 

It 

32.00 

32,00 


RADlQGHAFHIC ACCESSOftlbS 


1 

1 

1 

1 


Film Marker with N«na and Case 
Thickness Caliper 
Fischer Wall Mounted Cassette holder " 
Ui x 17 Illurainntor {Fluorescent) " 


each 

II 


7*50 

2,53 

73-00 

25,00 


7- 

2 , 

73, 

25* 



WOTE - One Typo 3 (6") Cone is supplied as 
standard equipment on th'- Deluxe 25^* Deluxe 
103 - all T units - MPA-20 and the HFA-30 
and will not have to be included In orders 
for above units, When ordering any of tho 
r^bfrve wilts th^ f oiloitfirjg cent3 sii^ 1 '■ 
ordered in addition to the Type B <^na j,jr " 

niched an standard equipiSWJt * 

1 Type C Gone (l* 1 J * 6.50 

1 Typo D Cotie ( 2 ?') 
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1*737 
67 J6 

ms 


5271* 


koS3 

6BL2 


- 2 - 


flhen irdtrlas a Spacetsver 3'-# >- erasev-r i": f 
Spaecsavor 1^0 ~r 7F [fait INCUS! IMS POLICING 

ccrjsai 





Oaaario-tlgii 


1 

1 

1 


Type a Cow <6” J 
Type C Cent' (L’ f J 
Type Li On* (2-f M ) 


eats 

* 


Um.t 

Erica 

4 9*50 
B.SO 
6-50 


Total 

Price 


jjQTE - On all Spacesayer $0 Unita Include the 
type J Cone Hated bo Low- In addition the Types 
| r C, and D Cones are reeoCTaended. 


Typ* J Cor.e (.1^™) 


each 


lh.oo 


?!‘7TS - Above cones required Cat. Ho* b?L2 adaptor 
if used cm TF Units (aee optional selection list 
attached for price and catalog number) 


TOTAL PRICB L£^ CUCSES 3559*79 


NOTE - If Fluoroscopy is contemplated the 
irg fluoroscopic accessories should te 1°c.-i-c .-* 


I 

1 

1 


Lead flutter Apron 

Pair Lead Rubber Gloves 

each 

pair 

415,00 

15*50 

ii5*0C 

15,50 

Pair Fluoroscopic Goggles for 

Eye Accoirjncdaticn 

pair 

2*75 

2*75 


total 

$33.CO 


FLUCH0SCCP1C ACCESSORIES 
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REQUIRED FOR GENERAL RAEIOQRAPHY WITH MEKIttUM REVJinaiSNTS RBqamffTm 


DARK room 


f jt * 

1927 


Description 

HodoL A ^-Carroartoi-cnt 5 Gal* Developing 
Tihk (BucKiteJ 

OR 


29Q$ 

2909 


Waif 3-Carcpartjrieitt 5 Sal* Developing Tap* 

OR 

llndel B j-Ccnpartoent 2 $ Gal , Developing 
Tar.it (Buctitfi) 

OR 


2760 Wolf 3-Compartment Gal- Teuelcping TanK 


Ministdia 

Unit Quaoftitida 

i z~ - - <.■ 


3SS.OOJ 

) 


60 , 00 ) 

) 

} 

) 

) 

iUi.oo) 

) 

) 

) 

50, XI) 


1717 

Drv a loping Bangers 8 " x 10 H 

each 

2,10 

2 

17 1 J 1 

Developing Hangers li ** 1 x 17" 

n 

2.25 

2 

3296 

floating Themodeter 

H 

2 .00 

1 

1*730 

lit” x 17 11 Cassette equipped isith 

ll 

21 ,M? 

1 

2871 

Pair lli" x 17" Hiffh Speed Screens 

pair 

1 * 5*20 

1 

1*727 

0 11 x 10 " Cassette equipped vrith 

each 

lli * 85 

1 

2662 

pjd. r 6 " x 10" tfirh Speed Screens 

pair 

-.j #20 

l 

A 

1680 

Cardboard Exposure holders 

each 

*S5 

2 


CHEMICALS 1 ; :UIRLD FOR 5 GAL. 

DEVELOPING TAJIKS 



3061 * 

5 Gal, Bottle Concentrated Developer (Liquid) 

each 

it.50 

1 

3065 

1 Gal* Bottle Concentrated Replenisher (Liquid) 

each 

1.25 

1 

3066 

5 Gal, Bottle Concentrated Fixer 

(Liquid) " 

ii.So 

1 


OR 




685 

5 Gal. Pkg. Powdered Developer 

each 

ll 

3.50 

1,00 

1 

1 

661 

1 Gal. PIkg. Powdered Replenisher 

11 

3.25 

1 

70& 

5 Gal. Can powdered Fixer 




CHEMICALS REQUIRED FO P & GALl ^RVELQFIWG TAM 

*85 

1 Gal. Pkg* Powdered Developer „ " ,75 

1 Gal* Pkg. Powdered Fixer 


3 

3 
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iL= 
5167 
U930 
516 ? 


- 3 - 


Dggcrlptlcn 

Fluoroscopic Foot Switch for use with 
T Units 

Fluoroscopic Foot Switch for use with 
UFA 20 

Fluoroscopic Foot Switch for use with 
UFA JO 

Flip Worker with norne, lead figures 
and case tNeOn lighted) 


Hint mm 

Unit ■'3ujiiititiejj 

Price UccctT’ nrilpd 


each 


*13.00 
30*00 
16* SO 

7*50 


1 

1 

1 

1 
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LV I 17*.. 



i 17" Kolf Fi*t „ .. v RH 

IV Wolf u.ri OfcU«* V,a £ J, if ’ iJ "' l< * 

<■ SLT* 1 liLf lw>-*ivsi* J J , n fl4i l 






















HSVELCFIiVO TANKS tCCKr’P) * 

W*T ^lrrur-HaU m Lon w **war tiinij - y *' ... . 

(f-tf* 4AM KflfrlgJMltrt Fi*e 0*11*0 Cecily TnnK... l,g. nr! 

Five OaIIOTh c-ipclty f«Jc *.... *,... - , ■ * * ■ ■ * * 1 ■ ■ 1 1 '''‘ * * + ' **.. ]■ -' v ‘ 

SJk’k 1 > i o < ad Qn o-Ht-lf Gallon Capacity txr# 1 " h h * * *' 1 1 ■ ‘ ■ l jjt -W 


?iiak rmt,il Tftitk Ctiv 'hUflfl Cipftailtf . 
auck iMatai Tiuik tv ith cv^rfiew f'tjuia Ftp*. 



HJ*So 


■ 




"HJUBFCi 11 H»T A RLE gflBBSiCN HEAT lift ■ 


Combirvp.t4.on Thnnacpt^r itfid Stirrlti jjcvice, 

Flontjif Thwitjinpb'r... 


4 


FIUI STORAGE CABINETS 


at Fiift Cheat ft V*" * 19 5/8” * 1?“ HurnWtd Orny Pini*h- 

All at -*1 ILr x J6" Cabinet with cover tfatswed Grey . 


-.4 


i.as 
!. ! o 


32,™ 
00,CO 


ILLUklNATCaS 


■ ■■■■■ i 


Fischer Fbweil m n x 36" jn™ian.tWt. .. 

Buck U." x 17" llluainatar. ..■ ■ 

3ucit Fluorotube 2fc n x lp illuminator *. ■ ■. * ..■■.*»>■■-* - ►- * ■ * * 1 

Fischer It" x j6 w Illipitnfttar . . ... 

F.-j-a^or: Eccncsy illiHiijiatDr IV x 17” .... *'*“**■> 

Firs .-on Dental lll L j£ir.ator *.... ‘ 1 


55.00 
19.00 
32,50 
75.00 
IS .00 
" 00 


XSiTESfSiflflllC SCr.5S!£3 


Fuck X-IPJ. Sfe^d and HID Speed scroens 


H * 

Sj* 1 x 
S*i x 
10" x 


7" ♦ 
3J“, 
10 "*, 

-S' 1 . 


4 3.20 - Pair 

.. £,5^ - P»if 

* 10.SO - Fair 

., 16.CC - Pair 


H 1 ' x ll." .-1 ■■'' 

li,M X .. 32,00 -Pair 

Uj' 1 x 36”.. "ifclr 


Eastman Ultra Speed Screens 


5” )i J 6 ..S S.S’' “ Pair 

'1” x 11*60 - Pair 

3" x 10* Ill »flQ - fair 

ir" x 12”* 22 .20 - Pair 


ll 11 x 
ll) 1 ' 3C 
1 h a x 


Fatter sw High Speed Screens 


5” 

6$ n 

ft* 

10 " 


7" .4 6,60 - Fair 

..... 12.00 - Fair 

10*.15,20 - Pair 

. £2.30 - Fair 


2! fl x 
lk a x 
Hi 11 x 


mn. ...... .4 .ivO ’■Pair 

]7H .♦. *.. ItL.W-Pair 

36 " 93.1^ “P**- 3 ' 


iv>.-.ft a?-* jK 

1711 .. LS, 20 “PeiT 

3 Jn... 95,60 -Pair 


Patterson Par Speed Screens 


tf n 


X 7” . 4S.»- pslr 

64 " x . 10-50 - P^r 

3" X 10" ... 13.dS “ lai? 

lout K 12». 20,15 - Pair 


ll" 

21) H 


iii"...ft 2$..35 

S«. 39.90 -paf 

36.1,:,.. 
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- 3 - 





Stalnl**® St«el 

* I U-00 

- 13*20 

* lii, 35 

* 17*05 


Front 

ll” x Uf".. 

J 4 ' x I 7 H ‘..»t 1 ?*-5 

]Al* Jr 1 .»f ’ , 1 ' tl '*l--t. . ^ 1 - 4 ' 

1136 ... 19,S0 


An3C ° Ncn-S c „nn fUm «d K*U* 


2£ SHSST PKQ . 


75 SHEET FXG. 



8 3 MS 


S.V4-. 

$MS 

7*35 

..t.intm, 15*J^ 

**«■.*,,. *.. >1 LJ 

*** 1' * * *" * 

. .... 

5-... 

io*eo 

******.. 31ili5 

13*80 

21*10 

■ ■ ■ * i ■ ■ ■ ■ ■ p ■ ■ a i 1 ■ LiO b * l ' 

• ULM 

ji B t . . **“" 



A]J50O High Spend* SUCH Safety 5 as* and KCSaK 91 w Brand Fllaa 


?jV { 


2^ SHEET gKd . 

. * 2.8S 

. U.35 

*±W. jj'« 

s', .. .;•' 

tt'.n*" . ^'<s 

1L"« IT*. ii’2, 

-_* x >o*ou 


BfflK T-RiY FILM ROHE'S "VI rHjj . ■ 

SX70SQBE ho^hs. 


■f 

t , M * 1 M * M 1 1 + ” 


?s Bsm m 

.»«-- »-*•--™ 

.. 9 


SJS 

12.70 

17*75 

2630 

35*30 

50*95 

Sc-t Stocked 


,4 11*00 


!tlil 5" XT";. * *(£ 

ifiiak 6^ x .* * 

■'-•dak 5 1 ' x 10"**..«* 


l?£ £"»* § ::;: ;;;;;:;:::::: 

Kodak 1^” x ‘ *'*" 


*65 

,60 

*95 


■SUTIVE TT- rv WP g ^ f1TNG 

jtonUn Fill* ^ eLop ° 3 

IG* s. 13"*** ■■*•■*” i t 00 por iw 
?" * .i*iio per ir x ..;;;;; 3-60?" 1- 

x ei*. 3-50 p*I x 17 - ■ * 

6" x 10*,.. 1,80 per W° 



, lM F” 100 

f *»*** # * * ,v -ler 
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AKVElOiFINO HAMiEfiS 


Fischar Hi"*#" FoW Over Ztovelopiiw Hirnger for *Jae 5 ?** 

Psweli Lit" x 36 ,f Hangar ............» 2,a 

H. . H IV "Hh LI > p> i . _ . -m- _ _ ___j . j . . • X M U B ■• ■ “ ^ * * - + 


Fieatasr 5 ,r x 7 W Hunger 
Fischer 6.t" x &;T danger 
^issher 9" X 10" Hanger .■•»»»»».. 
Fischer 10" x 12 1 ' HJWger 
Piucfeor 1-" * lii" HaiiFcrp--'***.* 

Fischer Hi" at 17" Hunger. 


■ ii a ■■ - ■ 

■ a 

a ■ a. ■ * 


* * m m r a ■ a ■ * * J 


a a * * * 

■ ■ + + ■ 


#- # a a a i ■*■*■¥* 

#h ■■ + p ■■ f ■#•■¥ 

- + ■ ■ ■+■«■ + *<#* 


■ 1 1 T «■ ' 


B ■ M HP 


FILM HRyi?t: "ACK 
Paragon Drying; Rick 
DEVELOPS 


a .ia 

S.lio 

2.15 

i.'i 

£.25 


■S 2*50 


Powder Form 


.as 

So 


Kodak and Buck I-BUT Develt»per Sufficient to Frep*™ l JSSSl 11! I • 1 

Kod.ik and Buck JM*ay Developer Sufficient to Prepare 5 Solution. J- 

Concentrated (Liquid) Form 

Kodak and Buds X-Ray Developer Sufficient to Prepare 1 '' Jriii ' : ' r - .* 

Anscc- Davelooer Sufficient to fretire l Gallon So-utlon 

Kodak, Buck and Ansco X-fl*y Developer Sufficient to Prepare S Gallon Solution W- 


mES 


Powder Form 


.65 
.95 
3.00 
£5 


Buck Fixer Sufficient to Prepare 1 Gallon Solution- .*. 

Kodilc Fixer Sufficient to Prepare 1 Gallon Solution,. ..■ 

Suck Fixer Sufficient to Prepare 5 Gallon Solution ... 

Kodak Fixer Sufficient to Prepare $ Gallon Solution... .. 

Concentrated (Liquid) fora 

Kodak, Buck and Anaco Fixers Sufficient to Prepare 1 Gallon Solution., ,t i*J5 
Kodak, Buck and Ansco Fixers Sufficient to Prepare 5 Gallon Solution. .. L.S 


THICKIIESS-OF'-r.tr.T c*Lir~< 

Fischer Thickness-Of-Fart Caliper, 
I-lAf F1IU FILING CA3IKSI5 


4 £ *S 0 


Flacker - Bentscn 

Throe Large Drawers with Small Temporary Flat Filing Drawer 

At Top ,,,,. 

Siiz“ v.lth lecsral Lock --.................... 

Three Drawer Cabinet Without Temporary Drawer. ... 

efi'f; Tilth General Lock... 

Twc Drawer Cabinet With Small Tempo rary Flat Filing Drawer 

at Top ..... 

Same with General Lock ..... 

Two Drawer Cabinet Without Temporary Drawer.......__ 

Same with General Lock ... 


Olive Green 
or Grey 

rr.r—' 

igS.uo 
89 . oo 
iooiSo 


Walnut at 

■■ialLO,;ar.y_ 

:. lIj-Ls5 

12L.50 

103.25 

11 U .75 


do .50 
92 ‘GO 
73.25 

aa .75 


9ti 45 
105.75 
ai. .ts 

96.25 
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1 ASUf£T3 tCOWT'Dj 

* a«t. 


--—pf C*frlo«t'»»--**....* a*™ vuim* » 

Sg^tn jjrfividsuil iMk...*** '' - ... "T"v. ' 

y? ' .*“*• Mu« S2-75 

p*j rtT.-x.> -™ •—■ si" -=- -i--.. . -v 

^ m ** * -MW *-.......;; j£ 

Jaj* ^=- 

. r 3 rtec= 0?.-.....; 2.25 

■ /fadtags (fl»vopwij . ...,... i.s 

J j vrfsgE [Bpflfnflpsd *...... 2-- i - 

*3 posS*- r 


_ n aliicter Opaque Slogl* Bottle. . ... ”♦** , "S 

f .. -iai'&er' Iptfpis 3ci^r. bottle* 

y£ ' J 


..s 1.50 

.... . .. ... 

fwri C*.-<.. ....... s.?5 

ipnWlCan... 1 ...*.. .:':. >: 

linear.*.*. ..... 

£n emu: .. 


n . - _ 

^qq fcoca Car. 

aac-K?*i 

20 :c* ASFvie**** -* * “ ' 


.-.I 2-® 

. . a 
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tm 

... 

ApH'mi,, .... < i ■ 1 * 1 ' ‘ '. . .... ♦ 1 * - IJtfai 

(Md»d Apron*.. > ■ .. 

ffMttl.S 

.J^O 

Nawkay* u.i*p«r«'J Timar * Sprimi . .. *. 6.5n 

UiHini * , it |T m inyip aiiKi*ir ■ 60 Mnvi* kani*.. 

•VHIAT i'UJl Mftl'KI'li ■ 

r, * mmA fin* JflcH fct #nil L til 

forfwotion Markrr with r >iur fell of i/li ,p rim*r* Mt10rt f iUU 

„ . „ # ¥ * + i ■ * * * * * * * * ' * * 4 1 4 * * * S "T5 
fi*t ef 4onihfl arm min» ■ * * * *. ,|ii,,,,,pBl ‘ . . . . . mu »*79 

Iter f^llnpi ^Jirhnr Only <. ■ •.- - - -. P p ^ ‘ l ■ - - ■ 

ni. «*« »-M* ai 

r. Odti 1/1." UK'""' " ' ” .. I 7.SO 

I Kuril I A" UUwr® H *0-' »■ * ,,m lri1 
I bight*»ri Ci«n]iJ*rt>"pnt ' * fl *. . 

X Hunt 111 <MW UitBn 9»t .«■”*** .*.pjrh ^ 

Pliur*i Itountwl... lfm 

Markwr Only BttfintW- . .. 

IM CuaUan liirkur tnduthnRi i 

1 Mn.f-h.nr Stand lad .**■■•<•■*"'* ( *;* 

Is K*eh j/lA" rtiwr*B l> to 7 HuuntM j 

1 Kadi J/16* l^itLwd. IS "«* t li P i»twd . * LL,Sl> 

; liaoh 3/i6 pl |/iUi<n> A tfj A HnunU'l > 
l Each j/16’ 1 LatUrt A^IfI-O-U**■ ** > 

1 Jfi CdiAliMrlPnnl .. 

i liuhlN and Dniw« .....j'lt 

l Month* and DftMii Sat In n Only.,. . yj. 

1 Mar bar Only btwigilt'rt* ->* .♦!*..*.♦>■■■ ♦. ** 'J 

(rLgurwi or lottarn Mownlad... 

Mmol Harbor with Ifonth aiul but*' MlMhawLi . 

lUrkar with Month and tiatw AUwlamt. 11 1'JJJ 

Attaohnorit only... ...' ((l? 

Harkar Only.. *.*.*..*.»*<**■ 

Load Littarn and figurna for Abnva HnrkoraI ^ 

Mnuttlad** .*.*“■ '(ji 

UnmounLad.... m.xt-E* 1 * ’ 

K-^KA'f GLKiSMl 

j- .pi" 1 

raj-ois(-in K Luurr^ij.-m.l- Gaggiul Vlltli W»im laliM Only.. 

thraaori iTotacUva Fliofosn u ■ filth l*nd dlaan and Dark OUif- . . , , 

, v-j-' 

j 

yaragon Huoroatopic aiaiaai »>•*■> ..... ..* . :AJ 

('aranon (Uon-Protactiv*} iutt-.-h -i|•■.■ ■• - Mad or Grown*.. 
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BUREAU Of MEDICINE AND SURGERY 




tfirrlfficnfc of Achievement 





%m^ f.vnpitnnrfmyt/vwfim m/f infrtmf/kp 
j^TrtXJ rtwiW/^- #* Mrt&wf J.'fy'frf/wtf t/JAt. ffa/vap /tis 

far // ft j 






i '* #// 


H.G. FISCHER & CO. 

FRANKLIN PARK. ILLINOIS 

ManjFacrypffi of h-gk qirnNl^ End u-lfLlrornirditd 

ft^pvtinf Am 191ft. 

Hfllden pF ibg II. S, Jiif^avy ‘ E Award wi^h rhfflis oddi- 
***£ Gr-arcfr mpt-eienrcd by Shi! item an Itic Hog. and 
h^Uth cf the Li, S, iNo*y oF Aeliievtimenr □! I 

1C® ct'hlBflEfpng Hrncd rendtfeef. 

Tiu"i itrjfrj Guardi «ruFrFi^4?3 rbe moil signed 
rttugmiian fronted an^ manufacturer of a^ray 

vtfWpmenh 

yj*y - in fl ™ ff^tWO iq. Fr- B fficfe.ii 

' B ' Dppn.ra1(ja. whr«h oflcii cuirnnitrii 1b l- 

y Q kf pwjr dollar Upended obtfli iwhlc in rUt 

er:1| rii JflduiPly. 


*. H D#npi«fl Rfup Ht U. & K3M. pMTFnHhg 

C«ih.r. E nlF -I Ai* -I^H^I ID ft W h»hlDWl, *L G- 

Fi«H.r 4 £d lOffir.fll LL £ Nn*P phM*tfraH* < 


OVtR 100,000 SATISFIED USERS THROUGHOUT THE WORLD 
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SSSKTlLTiV.-i 
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T . 


new Horn or h. u rtflfcHm & co 

Representative Units o! tiie Complete Line of 

H. G, FISCHER & CO. 

kjssstS? *!£*•. im.- 3 * wim w *- 

S 5 i .....■, -■ «t 

furxXLi H.IU iult ■* 1-' 'If «=■ IHUfM* l.vl.HI-*' «J Mth [■ JhJ P"* 1 ""* 

... Ik. l>.Hl wl* H-.II'T N.ilkriM.'M*. 

S JNCr 1910 11 C. riSCHPI * CO hm or ill* Lnn ] '»l 

■“■ hUm... ol Sliookprflftt X-iny Bad i.lurrr. .irr ■ Iji.dI KflLUp 
mapl Hon.*Htt« Ih llirf 11*4*1 &J K T^V 8^ OrHlrninndilml 
iwuicninm. H- c IlSCHKH A CO. la nseeqisiwd Uuauqboul th« 

► a hvjnv lor npnasi 33 U* o-i dOMIkdiabl* -I'fYins.- -and •]l r " | =l KIWI 

5 S£ H G nscffinSea n <Uoriginalcompact. It bo. 

pa «nli «Ime wmprrty haviiH] « taUoi shift)" 

Ws M C FISGHEIt si 00. ©t^lp-n^p 1 * 1* itiijnylocLujfid Gl 

ihc Chictitfo 

M«rn- ih^ii iklrsvembs yeflm q4 qscf^iMoncn In mma* >«nig. h '- P 
Bad ennkayttitm *1 X loy W ElKliwiMictLCiil □ppaidliifc. In"*-' 
with llli.'' Wdilrrntiifiafdp npJ JOflldlLula, lLI" JjUill Ui!u " 1 

nsCHtfl 6 CO. (IIIImliilllll Tti* (ocl Thai today n"F IM 0W PW» 

rian* d.i.rLxtn bo«-ilaitp. dJmr*. muvefailiua -wd entaer m» Hcai 
Biwpsiiilkah* ns ill* Iftntod SMiIm nnd throiHjhuul 1 I,i- WOi.'I *sn« 
H C nSCHCfl ft CO. apporaiyi tsdlncl* U* auliluniJinj q“™l|? 

□ Gil MUlrio* 

AH H Q rtSO^IB i CO iipjjnmuii li ftciviuifil ijaiiil *ni : Ihiou h 

lnrfr.ry unijifni oapipuwrirrui'di wbtf . well qLL4jJiH. i«a rnh&ii 

npcwqpcfTji* E&chn icctL Ouj ciampcTi-nUvialy mii]ll jv?' i 

cirppii^fi and |-gcftary~ljakicKJ npiAHiklDtian vncsblE in to qtwe pui' 

ff mm r* i ihjHh j WllUE j -4T d^llPT □II-“HTC'l dtd 09 CQLLfluL hr ■ Lf 

any plh-L‘F FPiitiUiiliilNJnj III lh« field. 

Tbt fli- H narno i qa. U m»« cyniinl*r,i!Tr kcn-iL nl IW ^ 

W Ah- tmw*** Pnih ILlJpiLi 4 mliW iuiiu=b nl Lfe.i mpu 

HoiHi uad 'HOB Wfc^r by lb ■ ‘Clilriiqp nitpib*-s|*M Ik* ^ 4 * ,s dPally 

MM i» wW Iki Hi H. a. riiOin ca ylqM, -h— rarifm X r„r .litJ 

El+tniPidiCfii p'liir^m-ni will ti« ilHDliffwl nArt fl. i««-i hHhi!- 

El* feLll<>Ulk* 


H. G. FISCHER & CO. 

94SM1 W. BELMONT AVE. » FRAHKMH PARK, U11N01S 


|l«Fc.mtl|lA 


1*“- uMW*' 1 


.U 


A ■ 


—‘VLTO 




- ■■ iitji, a 

* -a. W,m. I 


! $j 

v.v rr hi»hM4« 

I N|ir» , ; i. B P 


i ^ ^ * 



*! lKI 1 J 1 
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Electrodes for STAR-Rite Violet Rays 

The following list of standard electrodes can he furnish direct from stock the day order is received. STAR-Rite 
ekctrodes are guaranteed to be of the highest quality of materia! and workmanship. Order hy number to avoid error. 

THE FITZGERALD MFG. CO„ TORRiNGTON, CONN. 



No I SURFACE 

Price - - il.QO 
For factal and body treatment 
and for any surface application' 


Thii applicator ja BuppEicd with all STAR-Rile Vidc-t Rajs, 


No. 6 SINGLE EYE 
Price - - - S t .00 


For treatment af ^yea singly^ or only erne eve. 



■~V 


Tssfe 


No. 2 NASAL pnd EAR mmZZ 

Price - * - $1.00 

Thib electrode has been eipcc- 
tally dtsfened for and ear L'eatmenla - Use for all calanhaj 
crjjidiliQii-iJdniiis, cm ache, dcafnesa and head najsra. Not insulated 






No, 3 
EXTERNAL 

THROAT 
Price - - - $3,00 

Suggested for Use in tondl- 


iiLs, gohre reducing double chin. Designed (□ fit over the throat. 


No. 4 COMB 
Price. - $2 00 

For scalp real menLs -fallinghair - and dand¬ 
ruff, lettering color of the hair, and s!im- 
iilating new growth. Specially designed. 


No, 7 DOUBLE EYE 
( PH« - - - $|.50 

_ For treatment of bolti eyes 

f\ rimuJtangousEy. 




■ No 15 CONDENSER 

Price - - - $3,50 

This electrode condenses the 
..urrent, and insures a siting 
even flow. The electrical heat 

generated is especially btnefel in deep-seated cases 
neurctis, lumbago and rheumatism 



Used For 


w 





J 





No. 5 SPINAL 
Price - - $1.50 
Fit gym both sides of the 
vtrEcbrae. For use m all 
spinal treatments, 


No. 18 METAL 

Price - $ | .00 

Delivers a slrong current, and is used [or tonic purposes and where 
cod&Lilulipna] effects arc derired. Vthen held by the patent there 
ls no muscular contraction, but a sense of wirm!h pre.vaife ibm ibe 
entire body, Tile use of this electrode pt the lingers □{ iheopci- 
atoi can be u*.ed lo draw the current to any part of the hndy. 




ORIFICIAL TREATMENTS 

All on Tina! electrodes must be lubricated before insertion. It is recommended that two people give these treat¬ 
ments - the patient and operator. 1 urn the current cm before inserting the electrode and turn off before removing the 
electrode, Onficial treatments are never painful, and the electrode should be moved slightly to avoid sticking to mucous 
membrane. Treatments - 3 to 5 minutes. 

plain electrodes 


No. 8 RECTAL 
Price - $1.00 


No, 9 VAGINAL 
Price - - $1,50 




No. 20 

--INTERNAL 

THROAT 


Price - $1.00 




No 26 

URETHAL PLAIN 


Price - $1 00 
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Insulated Electrodes 

Iel using insulated electrodes there is no loss of current when the electrode is introduced into the orifice of the 
body, In the use of the plain - uninsulated electrodes - much of the current is lost at the first point of contact with the 
body. For instance* if the prostatic gland is being treated with the plain electrode much of the current h lost thru the 
rectal opening* but by using No. 28 insulated electrode the current is carried to the point to be treated without loss. 






No. JO PYORRHEA 

I.uulaled 

Price - - - $2.00 


No. 21 

THROAT INTERNAL 

Price - $2.00 




No. I f DENTAL 

Insulated Gum or Fractal 

Price- ■ - - $[.50 



In sidai ed. Tonii lii ia-i cuiti! disc uses. 

No, 22 RECTAL - Jnsulaied 
u Price ------ $2.00 





No, 12 DENTAL 


Pnec 


$ 1/75 




Used for sparing areas. 

No, 14 DENTAL 
Price - - $2,00 
Insulated for cavity Ireatment 




— Ncr. S3" V-AGINAtr 

Insulated (nul perforated) ' 
Price - - - $2.00 


__ No. 24 

=ZT3 VAGINAL PERFORATUM 

Price - - - - - - $2.00 

Specially constructed so that ozone may be genera! td within (be 
vagina. Used for ovaritis, vaginitis, leucoirhia, and all pelvic 
mflammalions- 


Ncl 25 SPECIAL EAR 
GOOSENECK 
Price - $2.00 


- ' 

k 




Specially JesigDed fu¥ ear conditions 


No, 16 OZONE GENERATOR Price - $9.50 

Designed lor duet! medication in nasal, throat bronchi?[ and 
lung afFections. Generates enurmoue quantities of ozone which re 
very beneficial in treatments oF the resptratdry otgans. The ozone 
permeate* every celbdeslioya genu life and soothes inflamed lissues. 


No. 27 

CAUTERY 

ELECTRODE 

Price = r $1.50 
Scaled L the glasr- of ihk electrode is a platinum wire Used fnr 
removing waits, moles and growths. Gnty one of two treatments 
necessary, 

Nu. 28 PROSTATIC 

Price - - - $L0O 


Specially designed eo that it fits directly over the gland, 
electrode can also he used for vag-nal wotfL 


No. 

Insulated 


17 EAR 

Price - $2.00 


Used, for catarrhal condiliuns in ihe ear - ear-ache, head noises, 
deafneia n etc. 


No. 29 URETHAL 
Insulated 

Price - - 82,00 


Used lor cystitis, stricture* 


Note: Keep all electodes clean. Use warm water and soap. However, these electrodes can be boiled when 
necessary. We recommend that a physician be consulted and his instructions carefully followed out when violet lay 


treatments are giving for venous disorders. 


Form !9 LOM LtG JB 


Printed 1XS.A, 


J 


This- 


=% >.• 
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FOREWORD 


This Book is written so that the busy practitioner 
oi medicine who has little time to peruse exhaustive 
medical literature, or experiment in new fields, may 
be enlightened quickly. 

A little concentrated study into the basic principles 
of the direct current in order that the “ why ” may 
be understood and the “how” simplified. 

ll has been considered unnecessary and superfluous 
to have a display and description of apparatus in this 
book. Such information is easily obtainable from 
manufacturers, or their representatives when desired. 
Knowledge of the necessary apparatus for the produc¬ 
tion of electric currents is indispensable for the operator, 
but in the nature of the instruction contained herein 
it would have a strong tendency to detract from and 
(f} nfuse the reader whose object is to readily absorb 
the writers ideas on the fundamentals, and apply 
his therapeutics to his apparatus at hand, or what he 
might obtain. 
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PART I 

GALVANISM 
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Two diagrams (shown cm opposite page) rep resenting o* de¬ 
scribed In the text in chapter 5 ; page 25 the local polar affect* 
on the skin of the galvanic current* The area about the needle 
:11 the positive pole shows a condition of anemia, and ai the 
negative pole hyperemia* The diagram No. 2 represents the 
two forms of burns that may be produced by metal contact on 
the skin by the galvanic current* It is observed that at the 
positive pole the eschar is contractile in its outline, and of a 
grayish color illustrating its haemostatic effect. At the negative 
pule then- is produced under the same condition as in the 
description of the positive pole action a hyperemia in and 
about what appears to be a soft ulcer. 
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THE GALVAN|C C'URltENT 
AND 

LOU VOLTAGE WAVE CURRENTS IN PHYSICAL 

THERAPY 

I he increasing use of high frequency electric currents in 
medicine and surgery has caused many medical men to begin 
the use of these powers in their practice without familiarizing 
themselves w ith the low voltage currents. This is to be regretted, 
not onK because of the loss of valuable agencies for relief, but 
because u comprehension of the low volt direct or galvanic 
current is essential to an understanding of all forms of electric 
energy. It is electric force in its simplest, rmIimental form; 
a stream of electron3 from the negative pole passing through a 
conductor like a stream of water through a pipe, carrying energy 
for transformation into useful work at any point desired. Ir is 
this energy, transformed in differing ways outside or inside the 
body, that produces all the methods of electrotherapeutics. 

Besides thk fundamental relationship to all electric methods, 
or modes of employing electric energy in medicine and surgery, 
the direct current, called galvanic by medical men, has liceo 
used by physicians for a hundred year’s as a remedial agent, its 
scientific study covering more than half this time, beginning 
with the German clinician* and teachers lieu 1:1k and Erb, who 
c-’;ibli-hfil clinical fact* of present importance when chemical 
primary batteries were the only source the energy, and units 
of uji-!i airenmtils. a*, well u* means of accurate measurements, 
icid not been devised. The works of llcnmk, Erl> and Yon 
Zn ;m- i-n. and irf the Knglhdi #11 thorn. Alrluuis, Poore. Steuveuson 
and Sir Lew lh Jones are today valuable mines of clinical informa¬ 
tion on galvanic surgery in particular, despite the fact that, the 
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currents employed by the earlier of these writers were measured 
by the number of cells used, milliamperes and meters not havb^ 
vet been devised* The clinical material of a medical character 
is less valuable, chiefly because of the indifferent diagnoses of 
the day. 

The other forms of low voltage electric energy, the low voltage 
wave currents, deserve the special attention of medical men 
because apparatus for the stimulation of the contractile organs 
of the body in wave periods suitable to each is now available; 
these generators, moreover, being power driven, may be set 
for treatments of durations more likely to produce results than 
laborious hand applications* 

To these uses of low volt currents—galvanosurgery aiid power 
wave stimulation — should be added the indicated uses of the 
chemical effects of the galvanic current, including displacement 
of body ions and diffusion of certain drugs to moderate distances 
beneath electrodes. 

The following statement of the rudimental physics of low 
voltage electric currents in such a conductor as the h uma n body 
is intended for physicians who are rusty in their medical physics, 
or who graduated before such studies were required. Those 
who are familiar with these interesting premedicnl studios nan 
turn at once to their clinical applications; but no physician can 
prescribe or apply intelligently this physical force in medicine 
without a knowledge of the basic laws governing it. 
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T1 IE G AIA A X11 M )R D l H E( !T ( I K RENT 


Why Electricity Flows in a Current—Conduction of Electric 
Current- How Electricity Flows in a Conductor—Electric 
Pressure or Voltage—Mode of Producing Sufficient Pressure 
in a Galvanic Current—The Unit of Pressure: The Volt— 
Resistance—The Unit of Resistance—The Ohm—Table of 
Specific Resistance—Volume of Amperage of an Electric 
Current—The Unit of Volume, the Ampere—Importance of 
Shape and Duration of a Wave—Wave Frequency in Low 
V oltage Currents, 


The galvanic current is a Tinlndirection&l current of elections, 
that is, a current of electrons passing in one direction llnoiigh a 
conductor, hence the mime of direct current by which it i* kumvn 
to physicists. It was first discovered by Luigi Gal vain, an 
Italian physician in the famous frog's leg phenomena hence the 
name still used by physicians, bul early physicists more property 
called it after the Italian physicist Volta, who corrected i ddvani s 
misconception of the need of living muscle and nerve for its 
production, and first produced it from a battery made m alter¬ 
nate discs of copper and zinc with discs of doth moistent vit 1 
salt water between them. 


The name galvanic will nevertheless persist as a term for the 
medical direct current, not only because of long usage hut m- 
c&use it means a direct current of the mitiionipuutH u-*. f 1 * f 
surgical at medical practice, and with it volluijt on if nuftctei 
en rtu the dee f red m { it it i tn perage t hr a \ t gh i ht hit mm J * ■ if 1 ■' 

The galvanic current may be best understood 1>5 i-om^ii'^g 
it with a water current flowing steadily through a pipe- * 
is available from cither current when its kinetic or motion energy 
i* transformed into some olher form oi power iy a a 
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mechanism, this mechanism causing the change by Intern ' 
resistance to the flow. The water current, impinging on^ 
resistance vanes of a wheel, turn it, and its energy h t-hus'clnn 
to another form. The electric current turns a wheel also when 
its energy is first transformed into magnetism and then into 
motion- 


Why Electricity Flows in a Current,—Water flows in a 

current down hiU because of the gravitational attraction of the 
earth, the energy developed, when the current is confined during 
transit being available for transformation into other forms of 
power. 

Electricity flows also 'down hill/' from the negative pole 
(cathode) in a generator at which it has been heaped up by some 
force (whether a dynamo, chemical action in a primary or 
secondary' cell, or inductive force) to the deficient condition at 
the positive pole (anode) or to the earth. 

Both currents may be made to do work during the flow. 


Conduction of Electric Current.—A water eurtnnl is 
best conveyed or conducted, with its power, through a pipe 
with a smooth inner surface and of sufficient caliber to carry the 
required volume, both qualifications of the pipe indicating 
minimum of frictional resistance. 


An electric current is best conveyed through a wire composed 
of the metal molecules presenting least “specific resistance , 
(copper, silver, etc.) and of a caliber to carry sufficient volume. 

How Electricity Flows in a Conductor.- h| 

now apparently determined that all matter is made .n 
an " in repose being made up of a minute ^ ectricity 

power in which a number of the smallest dlV ^ the 

Ucctrons -revolve around a 

solar system, the number of the election* <^ f finnl y 

of the atom. An electric current is a How of 
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sttarticd «*«"«• from atom to atom a i 0Dg B condU(jt 
HUnl hv the presence of an excess at one point to a p oint 
there is si deficiency. 


The mode of ft me through a solid conductor, such as a wire 
i? that given in the previous paragraph, that of electrons from 
atom to atom. 


The mode of flow through a watery liquid conductor is very 
different from that through n metal. To begin with, water, if 
absolutely pure, will not conduct electricity, end its impurities, 
solids m solution, sire not in sufficiently close contact to conduct 
electrons from atom to atom. But if the dissolved substance 
be a binary compound, that is. a molecule composed of two ion? 
with opposite charges—a deficiency charge or an excess charge of 
electrons—an electric charge in excess of one and one half volts 
will overcharge an ion in a molecule, causing it to rotate and pass 
its excess electrons to the opposite ion of the next molecule, which 
by similar rotation passes its deficiency backwards, thus result¬ 
ing in a forward progression of power* 


This fact, that electric conduction within liquids is accom¬ 
plished by chemical interchanges in binary molecules in solution, 
is important to physicians, for the body may be regarded as a. 
complex solution of binary and other compounds which under¬ 
go chemical changes during the transmission ot the current - ■ 
changes that persist for some time when the galvanic current 
is used, but for exceedingly brief intervals when the current is 
alternating. 


Electric Pressure or Voltage* 1 1 was pointed out in u P re 

viou.t paragraph that a si ream of electrons, on electric current, 
flowed "down hilP from the cathode lie cause power had been 
heaped up fit Hud, point, just as water hows through a |>M ie 
11 n elevated source in ft reservairp 1 iU3:t 
tween force stored and convoyed by hydraulic curren 
force stored and conveyed by electric currents , 

pumied further, for Lin- laws of power transmission in stom 
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ihnviug energy are really si mi In r for nil kinds of our rents, a n[ | 
:iiv more easily presented In our senses by the water current. 


The best electrical nun Logy to the water current from a raised 
reservoir is the storage cell, l ids is a true reservoir of electric 
force that has been pumped into it. It is a low voltage reservoir 
of electricity, A condenser is the only other true reservoir of 
electricity, but one only available in practice for high voltage 
charges. 


The storage cell consists essentially of two sets of lead plates 
immersed in weak sulphuric acid, each set connected with a 
single terminal. The plates are arranged for the greatest 
surface exposure to each other without those connected to oppo¬ 
site terminals being permitted to touch. If a direct current 
or the direct waves of a rectified alternating current), is pumped 
in at one terminal a portion of it becomes stored in the form 
of lead salts on the surface of the plates and in the acid solution, 
the energy being heaped up in the molecules in so unstable a 
form that they pour it out in the form of a current in an opposite 
direction as soon as a path is opened through a conductor, the 
solution and plates then reverting more or less into their condition 
before charging. The energy or power was stored in chemical 
form. 

A primary cell, on the contrary, actually generates electric 
current, so far as energy can be generated by anything under the 
general law of the conservation of force. 

The primary cell generates or releases electricity held in cherub 
cal form in binary compounds tn aqueous solution and in mebr s 
because of the peculiar electric relation of two metals to an¬ 
other. All metals are positive or negative to each other 
varying degrees* Of the list., the greatest difference e?£ltf9 
bf-nveen carbon ami sdne. 

When :l plate of curb cm and a plate of nine luv iinrnetM d ^ 
ii:= electrolyte, (an aqueous solution of a binary compound), Jl1 
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their ununmoreed parts connected by n conduit™ ■i 

haw °PP ,wi ‘« **•*! «***e. which, in te3fr 1 
t«» :l,v fiW enough apart to attract ounosittil* ?“ Se 

the solution, setting up an electrolytic action ih-,t ’ ls , rf,m 
elect rie charges stored in the chemicals, water and sin ''27 

the charges pouring out ns an electric current at the ..Jw ' 

through a conductor and back in to the carbon anode as l UM 
as the path exists, until the charges stored in the electrolyte md 
zinc are exhausted by storage into some other forms of chemical* 
non practically debris, and the current slows up or entirely 
ceases until the cell is recharged. 


The dynamo, of both the direct current and alternating current 
variety, is also a true generator of electricity, under the limitations 
Of the conservation of energy law referred to, for it extracts from 
the power that turns the armature the electric current in the 
held of the magnets, the magnetic field itself being either pro- 
due'?'! by the power applied or by that residing in permanent 
magnets. 


MODE OF PRODUCING SUFFICIENT PRESSURE IN A 

GALVANIC CURRENT 


A water current flowing "'down hill” in a confined channel, 
such as a pipe, flows with, an intensity or velocity proportional to 
the difference Sn level between the intake and outlet of the 
pipe. This difference in level rise to pressure, which is directly 
proportional to the height of the intake above the outlet, A 
reservoir of water forty feet, high will give twice the pressure in 
a pipe leading to 1 he ground ns will a reservoir twenty feet high. 


An electrii' current must also have pressure lit do work, 
piirtictilttdgr to force a passage through the poorly corn noting 
™tich fJ j r he human body. The current of a primary eelh 11 
hue been stated, has the pressure of the difference in po cn 
between carbon and sine, or \Vi volts. Enlarging 1 j r J* 
of the cell will not increase this pressure, (though it 


(C) Jeff Behary 2019 


22 




c GALVANISM 

internal ivsi stall eel, for in ll«e end we have only the prc^i ire 
inherent in » single pair of plates of these metals. The on] * 
way to increase the pressure of a current from cells i B to aTran y 
thiint rVr rif* in a battery ns follows: the carbon of the fiS 
cell is connected by a wire with the line of The second ( the carbon 
of the second with the zinc of the third, ant! so on, the un 
connected find zinc becoming the negative pole or cathode of the 
batter)-, designated by the minus—sign, and the final carbon 
terminal becoming the positive pole nr anode, designated bv the 
phis -r sign. As the pressure of each primary cell is one and a 
half volts the combined pressures at the poles of such a primary 
batten' of, say, twenty-four cells will be thirty-six volts. 

The pressure obtainable from a secondary or storage coll, no 
manor what its size, is about two volts, increased pressure 
K-Ui-t: obtained as in primary cells by arranging them in series in 
•l buttery, tin? combined pressure being about double the Dumber 
O'- cells in the battery or forty-eight volts for a storage bakery 
of twenty-four cells. 

The pressure of a current from a dynamo is determined by 
its windings and speed of revolutions. 

The Unit of Pressure: The Volt,— T he unit of electromo¬ 
tive force or pressure measurement is the volt. This is the 
pp--jr.- dinVrenee between the metals zinc and copper, and was 
adopter] be cause the Daniel cell, a ainc and copper cell, a cell 
popular with, the physicists at the time the unit, was adopted, 
gav*' this pressure, and was a cell that could be constructed in 
an exact and standard form. 

Resistance. —Force of any hind cannot manifest itself except 
by exertion to overcome resistance. 

A -toted force, jim writer in a reservoir, would not remain 
-'ofi u hut lor stoutly resisting walls. It would not carry power 
in ii pipe unlf.K'i the sides of Hr" pipe were strong enough to 
resist the pressure, 
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A pit'*' Ike also presents resist untie to th< i i 
pi>wer at the outlet, this resistance brine of t of 

weight 01 the water being propelled anri' 11 l,lds ‘ 
friction presented by the lining of |j lf * |( j ' . r , ^mht 0 f 

diameter of the pipe and its length Tim ' i L SlTOn ^t the 
„ *1, tvidenl. TV ™«,«E J tM M. 
palli and to it# length arc also easily Understood f„ r , t h ° Wltcr 
oath must be limited by its dimensions. It follow! tin t, i""! '!■ * 

» SS .V! T 1 <■!“.— *5SSK5 

fourfoldwiU lessen the resistance to one fourth. The 
ance due to the length ol the pipe increases directly with its. 
length—200 feet will present double the resistance of m feet. 


An electric current meets a resistance in a wire that is specific 
to the metal of which it is composed, as explained below. This 
specific resistance ol a conductor to the passage of electrons is 
somewhat analogous to the frictional and weight resistances uf a 
wau-r current, i he relation of electric resistance to the width 
of the path oj the current and to its length is exactly analogous 
to the same relations of tile water current* One hundred feet 
of annunciator wire, for instance, (No. 20 Brown A Sharpe gauge) 
will have a resistance of about one ohm, while 200 feet will have 
about two ohrns. 


Broadening the path of an electric current by broadening its 
conductor will, conversely, lessen its resistance in proportion to 
■ hr- broader caliber of the path. 


The Unit of Resistance, The Ohm.— The measurement of 

electric resistance was first undertaken with galvanic currents, in 

ror-ir-Tiring the current flowing in a wire conductor from one ol 

the old primary cells. The Daniel cell, with copper and e |1IC 

fcltinenta, each surrounded by a sulphate solution of its me 

h ** what may be called * relatively small “itfteriud resistance 
_ .. . . . . . . ik:» urn* taken as 


may dg cancel & reiaiivciy warn* . 

W-t* the (dates lhrough the solution, and this was taken- 

unit of resistance and named an Ohm, from a German 
P<>T ;i( 'd n j ft the runt i man. 
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All generators of electric current must uf course prt5i 
internal resistance, though that presented hv a modern dry r'u 
is a small fraction of an ohm, and the internal resistant r,j 
storage cells mid dynamos is so small as t.o bo negligible by 
simians. To “short circuit” wires from either of the latter, by 
allowing metal conductors to therefore touch each other, permits 
such a deluge of power to escape as to endanger the melting 0 j 
instrumcnls in its path. It is like breaking down the side wall of 
a large reservoir of water. 

All substances may be divided into those that conduct elec¬ 
tricity with greater or less ease and those that insulate it. snore 
or less* Metals are the best conductors, probably because the 
molecules arc best adapted to carry the electronic flow, and of 
these copper is usually considered as presenting the least re¬ 
sistance to the flow, hence it is rated as T in the comparative 
list p though silver is a slightly better conductor* This inherent 
resistance of a metal is called its “specific resistance*” 

Table of Specific Resistances*—Resistances in ohms of the 
same length and diameter of wire that would present a resistance 
of one ohm if composed of copper: 


Silver . . 

0.77 

1 * 1 ■ 1 i ■ .-'-..................I 

1*38 

Aluminum. . .. 

2.2S 

“iOC ....—....... _ 

2.82 

Iron. . 

5.3d 

m 1 

1 1II 

d,70 

I’latinmn . 

7.35 

Lead. 

9J6 

(iermuti Silver 

lO.UO 

Antimony. 

18.07 

Mercury, 

41.18 

liismuth 

(14.52 

i! mphitc 

! 100.00 

f 1 ms- car bon 

2037.00 


■ 
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\ dviit Uiosi of llu* effects of the sizes of copper wire on the 
^mme predated by it may be wined by scanning the fol- 
l0W fng table, taken from “Practical Electro therapeutics and 
Diathermy'‘ by tme of the present, authors. (The Macmillan 
CompW* ^ ew ^ 01 lb2 L) 

lengths of copper wire in common use required to give a 
resistance of One Ohm* The numbers of the wire arc those of 
the Brown & Sharpe gauge. 

Xo. 40 
Xo. 3d 


Xo. 32 


Xo. 28 


Xo. 2b 


Xo. 20 
Xo. 0 

Xo. 0000 (trunk line trolley wire),,.,,.. - 


(an extremely fine wire, rarely vised i. 1 foot 

(the finest wire employed as conductor for 

ionisation electrodes) ,. .. 2*3 feet 

(a fine wire, of light weight, useful for con¬ 
duction of most galvanic currents).. G Jl 

(the heaviest wire needed as conductor 

attached to active electrodes). 15 

(useful as a more lasting conductor attached 

to dispersing plates).. ^ 

(employed in annunciator and bell wirLag)- -1Q0 
(smallest trolley overhead wire).. 2 miles 


One lesson taught by the figures in this tabic is the sm:d) 
lportanee of the resistance of cords and wires used lor eon- 
icting and applying electric currents to the human body, 
o. 32 is the finest wire likely to be used as an electrode coll¬ 
ection in ordinary applications, yet six feet of it give but an 
tun resistance, while the human body between electrode pac. 
rfw-nf.« 3*i i i ti iT■■juI & +lir™ or four 1 hoc sand ohms 


between dry plates on the skin. Fine, or small caliber wire, 
'■'>]]] therefore carry all the current required in heavy app ica 101 ■ 
and is often preferable to heavier wire for the mechanical reasons 
°f lighincsB of weight, a Imavv wire often tending h" l )lL ^ j m Ai 

Strode, out of position, shocking the patient. Do.e l _ 

covering affords ample insulation for tow volt currents who . 

U observed to keep the wire frm.idling moisi skm. 
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The resistance of the human body varies great ly 
the part traversed by the current and the condition 4 4 ! ’ 
contacts, dryness nr moisture of Hie skin portals being motaS! 
port ant than thr distance traversed by the current through ih 
body. The greatest part of the body resistance is in ifo. ^ ;i j" 
itself. Muscles, glands and bloodvessels arc comparstivH 
good conductors and bone poor. Disease is said to change ih,. 
resistance of the affected parts* The variation due to the rmii-v 
and its condition of dryness or moisture is shown by the fob 
lowing experiments: 


With small, dry metal electrodes held in the palm of each 
dry hand the resistance may be as high as 3000 ohms. With 
large, moist pad? placed cm the abdomen and back it may be 
lowered to 100 or 200 ohms. With a large metal electrode in the 
moist vagina and large, moist dispersing pad on the abdomen it 
may be reduced to 80 or 100 ohms. With large puncturing 
electrodes, both thrust into a vascular malignant growth and 
thus entirely eliminating the skin, the resistance may he reduced 
to 2 d to 4P ohms, the distance of the electrodes apart becoming 
important for the first time in the experiments. 


Volume or Amperage of an Electric Current* —The volume 
as □ water current delivered by a pipe la the number of gallons 
passing the outlet per second from its “head" or pressure through 
the resistance encountered. 

Similarly, the volume of an electric current is the number 
of amperes passing the outlet of the conductor per second from 
lU preiviun? through (.lie resistance nf the conductor. 


The Unit of Volume, the Ampere.—The ampere, like the 
V J J " 1,1,1 ohm ’ waa adopted from the Daniel cell, being the volume 
of current delivered by u standard cell nf tin's type from its 
pressure of One volt tlmHigh its internal resistance of one ohm. 


r,J ' ,|l| f ,r ' r,< ujurli lYhrt large fur medical purposes,, the ref' 
11Hlib part, the milhampiTc, is the mralimf miit of 1 
1 ,r/t * f,r gsilvjiriip' current m well aaof high frottuenoy rurnenta 
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Generators-(’inducting Cords—M«ctrod^ for Low Current 

Voltage— Active Klcrlrmles—Soria w Electrode 

Generators-—The physician of the present day being fortu¬ 
nate in obtaining the galvanic current for all office applications 
fro to the modern forms of wave generator apparatus, the dis¬ 
cussion of cell and battery generators in preceding pages has 
oiilv |^ c en necessary from a historical and informative point of 
view* The difficulties encountered by the pioneers in this work 
j n securing current from batteries of chemical cells undoubtedly 
had much to do with the limited use of the galvanic current in 
the recent past* 

The galvanic current should be wavdess for most of the pur¬ 
poses described in Pari 1 of this work, and, before the develop¬ 
ment of the generators mentioned, could only be supplied hv some 
form of cell battery or by small direct current dynamos operated 
Ijy alternating current motors,, the small dynamos oiu-n shin? 
a wavy current from an insufficient number of sectors m the 
commutator. 

These modem generators have meters ro indicate the actual 
galvanic current traversing the patient, with *i means o 
on and off the voltage needed to secure the ubllmini 1 ' 31 ■ 1 li " ^ 
both voltage and ndlllampercs being indicated by ^ • 

Fmlarify of the terminals is also marked, but the |, " ll ' l[ll! -’' , 
this marking should be tested before using an ! j T ! ptU ' . t 
time as polarity is exceedingly unp.ortunt ui 

The Conducting Cords for galvanic.hj-h frequency 

volt currents need less insulation than WQ8&J 0 waglitr - 

fWj, l static currents, and may then‘lore be m 3 * ^ iiav-e 

a distinct advantage in practice* I hose coi< lin 
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ihrir conducting wires broken :it sharp bends and kinks [j 
kepi K:ni|iinix in a large curve from two or more hooks w\ lV .. ’’" 1 
in use, Their finds should also be i xamined occasionally 
rust or breaks that might give slight shocks to patients. inifh]!, '' 
should Iw connected firmly to generator and electrode when u^.J] 
to avoid accidental shocks* 

Electrodes for Low Volt Currents.—The galvanic and 
vi It wave viirrents always require that both electrodes connected 
with the binding posts of the apparatus be placed on or within 
the body surface, one being connected with the negative pole 
and the other with the positive pole. They arc, therefore, always 
bipolar, though one is usually smaller in order to concentrate 
the current at or near the disease, and called the active electrode, 
while the other is employed to complete the circuit with as little 
surface effect as possible, having a wide surface, and is validl the 
dispersing or indifferent electrode. 


Active Electrodes arc ul shapes and shies adapted to 1 he 
particular work to be done, and will be described in connection 
with special application and affections. 


It, should be stated here, however, that the nickel-plated 
internal electrodes appropriate to alternating current surges and 
other currents without chemical action should not be used for 
the galvanic current except as a negative pole, aw the nickel or 
other metal surface is eroded when it is positive and the metal 
ion- produced are driven into the tissues, complicating the appli¬ 
cation and injuring the electrode. When it is desired that no 
ions are in be driven into the tissues from an internal positive 
electrode the electrode should be of gold, platinum or carbon. 
As (he two former are expensive a carbon ball electrode covered 
'■■■’i'll mr)i;K| ai iso r bent rot-ton i* Usually employed in vaginal 
positive applications, unless one decides that the mercury iou 

e an useful ji■ .... \, t nearly all positive applications, when a 

copper efeeirorJe mated, (amalgamated), with quicksilver is 
mr-d, I Ilia I* particularly advisable in intrauterine applications 
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V Cfltbon is at times too bulky tor insertion n 
ion is ililTiif'' 1 ,l,ostl . v from sm-li . positive pub T " 1, ' r,:u rj- 
awtity diffused than the copper ion. 1 ls n “rc 


Surface Electrodes, both active and dispersinr shun, , 

•I size to permit no greater concentration 0 f curn ni IB , 
inch of contact than is agreeable to the patient, even 
electrode is the active one, and the <lispcrsin E electrode a» hn 
as is convenient, £e 

Vntil 10 pent years ilic marketable surface electrode* have 
left much to be desired in the perfection of skin contact and the 
maintenance of an even thickness of pad between plate and skin, 
points of extreme importance in the proper and comfprtaHb 
administration of low volt currents. Electrodes with pads 
permanently attached to the conducting plate arc undesirable. 
Separate pads, that may be left immersed in wafer in a sterilizer, 
when not in use and kept warm as well as moist during office 
hours are alw ays more satisfactory, the connecting plute with 
soft rubber shield being placed over it when used. If the ptid 
is permanently attached to the plate it becomes foul from body 
ions and oxidation of the plate. 


The material of which the surface electrode is composed is 
important, the desiderata being perfect contact with the skin; 
sufficient thickness to absorb the chemicals formed from ion^ 
precipitated on the metal plate as nascent chemicals, and 1 huts 
protect the skin; and sufficient thickness to keep the plate cquidu 
tun), from the skin at all points and maintain sufficient moi^tun 
®d warmth during the application. These qualifies ^rc }»■• 
^cs-ed in greatest measure by asbestos with ;i liocn 

and other clays that fulfill the requires cuts arc Hah*' * 
through the cover and soil ills patients clothing an 
fnaiely thr- office itself. 


Hif rilimr in which th<»se |)a<E s art■ lxdh' d i « <■ ru ^ 
ated chemicals and kept moist anti soft shou < • 

intf?rmr. City water or well water is use* j 
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sufficient ions to conduct the current. It, should 1 H 
frequently, particularly if the water supply be hard u 
Formerly the resistance presented by the pad itself 
passage of the current was lessened by adding sodium chh y!* 
to the water. Tills was only excusable (when the chlorine ‘ 
was not to be diffused) when one used weak batteries or an l - ^ 
cpiate power supply. With modern generator supply it ^ 
longer required, as much power as needed being turned on b! 
the controlling device of the generator saving the patient from 
unnecessary suffering and the plates from rusting from the HjI> 
rine developed at the negative plate. Poorly designed nr rusty 
surface electrodes are sure to discourage a beginner in low voltage 
therapy, and render the finest generator useless. 

Sand Bags and Shot Bags,—Bags of clean seashore <and 
about half the size of the large surface electrodes are very useful 
to hold electrodes in place as well as smaller bags partly tilled 
with bird shot. These may be kept clean by enclosure in slip 
covers. 
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The Body as a londucfcor of Galvanic and cjiher Low 
Currents— the Body an Electrolytic Confine tor- Diffu^.n 
and Concentration of Low Voltage Currant within Hu 
Distribution of Resistance In Body Circuit—Aren of Electrode 
£ 'ontacjfcs. 


The Body an Electrolytic Conductor* -Itegardrd i- u 
conductor of electricity Of moderate pressure the biuntm i. 'th¬ 
is a broad conductor composed of varying concentrations of 
electrolytes in solution enclosed within :i partially csrmduetiini! 
envelope 1 , the more horny layers of the skin, Par the current 

to reach the better conducting interior i( uiu^t pierre tin \< .rly 

conducting sheath, the akin, which nature luiHappurentlydisigiirtI 
as a protfu: ting covert 11 g. The total resistance th rough two layers 
of the skin, as between met si discs on tlu 1 dry skin of Ihe judm 
and the dry skin of the sole of Ihe foot, may tie as great :t* 4l»H) 
ohms when the contact plates are small, ( hanging to broader 
plates with moist pads blotting out the small layer ni an bclttcea 
the metals and skin, and using a skin area that has more ions m 
it, as sweat gland openings, the resistance may he ' 

one or two hundred ohms. If the skin 1*“ eliuiinuUi■ , ' Tllir * ■' 
by broad contact needles thrust into a malignant a mwt J 
resistance will be lowered still further to fifty 113 '" ,l 11 ( . 

Surface electrodes arc therefore important polish lur , 

(n the inner part of the body through a dif!i<ult tuut \ ^ 

loo much attention cannot be paid to their appro in 1 - 1 
technical qualities. 

Diffusion and Concentration of Low Voltage ^ ^ ^ 
Within the Body. A low voltage current tun . nic pntrat- 
am] fill a bro;i,d conductor, at its point o) ciui.uui, • —* u 
in g its tirm of jlmr i L t the point of exit. 


This eccui^ 


m 
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the human tissues after the penetration of the skin or mUoi . 
membrane. Since the energy effects on tissue* depend "Ii v 
concentration of t hese lines of How, our ability to carry effective 
concentrations to deeper parts is decreased by this sp rea d 
must be compensated b.v increased miUiamperags. 

Distribution of Resistance in Body CircuitsThe ideal 
concentrations and diffusions of the lines of flow shown, £L rn 
actually altered by the differing resistances of the various 
tissues traversed as well as by the skin. 

Since the work is done by a current in any given organ in its 
path, its expenditure of energy is proportional to the resistance 
encountered, as well as to the number of lines of flow through 
the organ. There will be an unequal distribution of action in 
deeper parts that is not entirely explained by their density. 

Area of Electrode Contacts.—Since all the tinea of flow 
entering and leaving the body must pass through the portals of 
electrode contacts, and their local effect on skin or mucous mem¬ 
bra ne is proportional to their density at these points, the 
importance of electrode contact surfaces in relation to dosage is 
evident. This is particularly true at the active pole, where 
concentration is needed for local action or to reach deeper pad* 
with effective dosage. A ten milliampera current, for instant? 
is twice as concentrated and twice as locally active on an E(t LlUi 
contact of one square inch as on a contact of two square inches 

Conversely, when we select a dispersing pad to mereb lLin ' 
plete the circuit with as little local action as possible, we du ll 1 
select one ns large as practicable. 
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CHEMICAL EFFECTS OF THE GALVAKIC C Uhri;>; T 

1'lfCtroly®^ Jvlet'l ^is of Idv mg 1 issuer Polfir Regions— 
Reposit of l 1 oreijijii Ions V\ itliin. 1 *■ Litj,- SSpgioius—Tin? Inter- 
polar Region. 

In considering how wo are to influence living process within 
tin 1 body by passing a galvanic current through it., we should 
recall that this composite electrolyte is throughout life the seat 
t innumerable dissociations and reassoelation?, of the mole¬ 
cules of which it is made up aud which are fed into and drained 
from tti that these changes are a part of life itself, and their 
proper action essential to health. Each such dissociation and 
reassur i at ion is accompanied by electric phenomena. 

The several organs* moreover, release currents of small vol¬ 
tage ami small amperage by this action that \hw m iUmiu- 
circuits, the wattage varying with tbfi functional activity i>i t «c 
organs— all of which is taught in the physiologic laboratories ot 
the medical colleges. We also have those ’variation. 
prevailing acid and alkaline conditions of the body as ' 

that have frequently been studied by physiologic ( ienl1 

To introduce into this microcosm of ntoleoilar clicngfc^in 
v f i [fh gen t le curre n \ 9 of elet;trici t y u rr ' * >e [ n J ? 1 _ 0 | ^ L , 

circuits a much greater current from the gentle 

same nature, yet differing as a hurricane di ^ __ f A deft- 
breeze« a f the countryside, must have oltcm u i g wc b 

site local character "that arc capable .it ***•'«' ** 
effeuts «re found only with tln h galvanic i l|ri * 11 ^ ^ 

These effects of the galvanic current differ at 

portals of entrance sad departure, and a ^ ^ 0 f c onceutT&‘ 

l | ,f 1 - and in Ihe inter polar region ■ 11 L v ious P* rtl $ ni 

tion rind diffusion have been described in 1 11 1 ,u 
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The action of the poles will be bust imderslnr,,[ 

of tile phenomena of electrolyse. a 

Electrolysis, I lie ilined or galvanic current t[\\^. Y 
'ither medical and surgical currents in producing a 
chemical change in the body during the whole time of its 
due to the persistence of the molecular changes bv whiriHr' 
conducted through the body electrolyte; the other current 'J| 
producing chemical changes in proportion to th is wattage hava 
either no Might a change, (static } t or the change, while ^ 
*0 quickly reversed hack and forth, (alternating currents , high 
frequency current), as to he unable to indicate its presence bi 0 W. 
icallv or ehemh 11 


r rhe chemical change produced by a static current, (which is a 
true direct current, though differing so greatly from thegalvanit 
in voltage, inilliamperage and continuouaness), can he easily 
detected by the wot litmus paper test described on page 24 when 
the generator is producing a full charge. 

Apply this test, or the potassium iodide test, <m 1 lie other hand, 
u 'ith an alter Dating or high frequency current; No gas evolution 
will occur at either pole and no color will appear at the positive, 
f j-rjtli these currents hit also curried through the body hy inniL 1 
changes in molecules, but. the changes are too brief to produce 
chemical reactions that will register on our senses. 


Electrolysis of Living Tissues. The term electrolysis In 
its medical applications should be restricted to the surgical 
minor operation in which the dissociation of tissue accomplish 6 ^ 
physical destruction of it at one or the other pole by suffirient 
concentration of the lines of flow at a small electrode cant act, 
whether ii be the great concentration of a small current at the tip 
of a finn needle, in die epilation of a hair or I he destructioniw 
a mole by I he negative needle, nr the conceal ration of massive 
dtirrents to comparatively small elect miles to coagulate luuioL> 
by the direct current, in either case we have u true eJertr^ 
!y:-i.- or electric dissolution of I issue. 
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When we apply Hu- galvanic current incdieallv m , tv,. 

Hand. l ’> ******.Unc* of How by brna.1-J^rnto^T 

'■"*«* (I,,-arr^t or tile nascent ahtmierii. J~! 

#1 ,1 “' mt ' Ul l ,l!1 . tl ’ s b >'. th " !k IW'K wnrhieveon equal 
ami reassociaimn vithm the body electrolyte, but 
'irsiructi rf pot it r effects. Medical applications of this current 
should therefore be regarded; not as electrolysis, but aa possessing 
chemical effects not necessarily destructive. 


Polar Regions. For some distance Ixmeath each polo the 
galvanic current presents different chemical concentrations duo 
to electrolytic conduction, the depth to which they extend being 
determined by the wattage and duration of the current. Alka¬ 
line Eons accumulate in the I’egion beneath the negative pole and 
acid ions in that beneath the positive pole, both ijuimj up ihn'y 
dedric charges on teaching the mdai plate of the electrode and 
Incoming unseen? a toms. This is evident to the eye when pointed 
metal electrodes are inserted into a malignant growth in a major 
operation of direct current coagulation, and may he described 
ns follows: 


At the negative pole, with a current of 2ij0 to IdO!) mi Ilia w- 
peres, the effect shows in a few moments as :t semi-translucent 
infiltration of alkaline bases and hydrogen gas iti immediate 
contact with the metal, accompanied in a few minutes h> d J1, 
issuance of a highly alkaline froth, which soon becomes greeiLidi 
in color from the liases of hemoglobin etc. and so abundant ! hut 
d has to be wiped away to keep the field ol upeiation 111 ; l_ M ' 
This froth is ernuposed of the watery components t»i 1 LL ■ l ' 6 
and vessels or the growth and hydrogen gas. water icmg ^ 

HtriGtr^r] From the tissues itt thv negative* \yoh\ , 

giving it a soapy character. If the current be m jj^tved 
1000 imlliampercs the (issues will shortly become ^, 
about this electrode and it may fall out, oi p" c,li * 1 ^ 

At the prattive eUfcfcrtKto. V E^eickly 

■'"M. u retreeted, dry, linniy mm w* • <*» v ' „ r 

■ lr uurj J the electrode in such an o]tenation- 
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tart of i lie electrode is small the tissue immediately about it ^i. 
become drier by its watery contents being driven in, and !sS ^ 
increases the resistance the current will fall at the meter 
more voltage will have to be turned on at the controller, [f 
moisture is found next the instrument its reaction will be wl<\ 
If iht ptmtiw electrode in composed of zinc, as in these operations* 
the retracted tissues around the electrode will soon show * dang® 
white coloration that extends towards the negative pole ivml ul¬ 
timately meets the negative region, leaving the intervening 
tissue completely devitalized. This white area is composed nf 
zinc eroded from the electrode by the attacking oxygen and 
chlorine of the dissociated tissue and fluids, the zinc ions wkn 
eroded from the zinc electrode being driven front the latter 
into molecular union with an ever spreading zone of acid tissue 
ions along the lines of flow to the opposite pole* 

Considering, fur the moment only the polar effects occuring 
whan both electrodes art' of im attach able metal, as describe'I in 
the first part of the preceding paragraph, it is evident that 
the alkaline reaction at the negative pole and the acid reaction 
at the positive are due to the ions of body molecules driven to 
the poles by the current* 


A similar alkaline concentration is found in the negative polar 
region beneath a negative electrode in a medical galvanic applies- 
lion, and an add concentration beneath the positive electrode, 
both concentrations being of body ions, 

J lie depth of these concentrations depends on the voltage and 
duration of ihe current and its density an the millinniperage. 


Deposit of Foreign Ions within Polar Regions - In :I,J 

ordinary galvanic application the current is conducted throng 1 
tlu* mnkture of iia electrode pads by the earthy anti otlicr^ak- 
in ordinary water, there being therefore a diffusion into the b |H - 
(jl fro.-in lin> electrode pads in these applications. 


li t he electrode pad is freed from impurities and impt e J £ji '' ! [ l j! 
v, iMi it dnjv orjMJpcji.sed <>J ii hiinirv moJcnilr i jbsulwd 111 
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Surgical ionization occurs when the ion of a caustic molecule, 
as zinc, copper, silver, etc., is driven in, aa illustrated in the 
operation described above. Such a molecule may he eroded 
from the metal or dissociated from a solution of a salt of the metal 
in contact with it. 


The lnterpolar Region. —It is evident from the preceding 
statements that a flow of ions takes place throughout the circuit 
of equal speed and amount, hut that the concentration of these 
changes must be slight, in the broad, divergent paths deep within 
the body unless powerful amperage is used. ^Moreover, these 
changes are ionic- not atomic, with consequent absence of the 
possibility of direct medication within deep tissues. Forced 
ionic changes within and between organs may, nevertheless, 
have remedial action. 


The question of the action deep within the interpoiar region 
of an abrupt wave of galvanic or other current is h 
we can carry an abrupt, wave of even a hall a mi lampue 
cent rated in a half inch cross section of an intestmntmus . 
abdominal gland, as can probably be done w en . )oaS [y e 
milliampercs are driven through the skm, there is n \ * 

doubt of deep muscle or neuron response. 
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THERAPEUTIC ACTION OF GALVANIC FOLKS 


Identification of Fukrity—Importance of Selection of Pole— 
Differential effects <if pales—Action on Special Senses— Refe 
Stimulation of Neurons by Galvanic Waves. 

Identification of Polarity—Connect a conducting cord or 
piece of wire of convenient length to each binding post of the 
generator and, carefully keeping the other bare ends of the wire 
from touching each other and thus short-circuiting the apparatus, 
dip them in a glass of water in which a teaspoonful of table s=;slt 
has been dissolved, holding the ends about two inches apart 
in the water. Upon turning the current on the saline 
solution will be freely electrolysed and an abundance of gas 
will form at the negative pole, (hydrogen), while less wilt 
appear, (oxygen), at the positive pole. The difference in amount# 
of gas will readily identify the polarity* 


I )r. if doubtful, drop a little potassium iodide into the sohitt n- 
a bmwn coloration of free iodine will appear at the positive \ oW. 

Gr, pass the current through the length of a wet strip of 
litmus paper lying on glass or other mm-nmducling surface: a 
bloc color will appear at the positive pole. 

Vital Importance of Selection of Pole in Galvanic Apph" 
cations. The practical importance of selecting the proper 
galvanic pole for the active electrode is even greater than would 
^ ■ m evident from the facts stated in the previous chapter, for 
a wrong selection may not only tie feat the object of treatment 
but aggravate i ha condit ion to be relieved, probably the strong- 
hliistriit ion ui this is a mistaken or accidental use of the i'<‘15 a " 
*’ v, ‘ T )r> l' - w ii hin I lie? uterine cavily 1o control hemorrhage. ^ bile 

• in., non-menatmal l■ 1 ■ ■ i■ Iii;^ may bo cheeked lit once by du 

appropriate u>e of the positive pole and its recainvitce prevenial 
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fixiitwns of the nppLirnlioii, the? im nf «h 


, relief tiiSLl rould he ftbfjdlutHy predicated on the proper appticii 
,iom i tL the Md of purely medical effects, lack of accuracy of 
selection would produce an add concentration when an alkaline 
concent ration might iw more effective, and vice versa* 

The medical differences! in the relief of pain are very great. 
Th< positin' pole ktulx to rdkve pain if the painful spot can be 
brought within I his polar region, possibly by a drying effacr. 
nr possibly by it? chemical action. 77rc iietjaiin pole it- lihi if tv 
atjip'fimte fUtiu it the seal of pain can he brought within its polar 
content rat ion. 

The surgical relations of the two poles to pain correspond 
to their medical effects. In other words, a current of a half a 
milliatopere or more, concentrated oil the point of :i needle in the 
ddn or mucous membrane, is always more painful when Tmg- 
uiive than when positive. When polarity i? not important in 
minor gaivano-surficry, (though it usually is very iniporfata ■, 
one may apply a minute surgical concentration ,J f the [ 1i, >uh' 
pole with far less pain than with the negative. 

Direct Polar Effects of Galvanic Currents. — Stated 
succinctly, therefore, the positive pole arrests hcmorrhagi n? 
producing an acid coagulation and a drying "'tlmi. l ,|1 ^ ul ' 11 - 
vasoconstriction: is sedative to sensory nerve ending:* 
relieve?- pain): arid when concentrated surgically pi<- 1,u 

ne\i\ eschar. 


I he negative pole produces hype 
tk-ue by attracting water from the ti 
•ggravates pain mid is irritating} am 
callv pto.1iici.h mi alkaline softening a»t\ mwoUU 
r athcr ilisi.ii an eschar. 



I dissolution of 


An iirL[j<j.rian1 polar action of ihe gab 
i irui, which will be discussed more 
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Whvn thrown into waves this furrenl surpasses ah others i n 
forceful stimulation of motor neurons and muscles, the stirm, 
| t ition differing at each pole, alternating waves being ueveri}*.. 
lods nftcn preferable because less painful and without ilir. e j ieni ^ 
effects of the galvanic. In some instances, us in Wulloriun 
degeneration of muscle, this added and differing wave effect U 
useful in causing contractions of muscles when waves of less 
duration and bulk arc ineffective. 

A most interesting and too often neglected action of these 
polar concent ratio ns. particularly in waves, is that on the termi¬ 
nal organs of special sense. Alone among electric currents, the 
galvanic, either waveless ov in waves, will cause responses in 
those nerves, producing the electric flash in the retina, electric 
sounds in the auditory mechanism, electric otlors in the olfactory 
nerve and electric taste in the gustatory nerve—all with an 
exceedingly small milliamperage traversing the nerves, and each 
response differing with the polarity. 

A fart of equally great, if not greater importance than the 
direct stimulation of the nerve terminals of special sense by this 
current is the reElcx stimulation of these organs that in possible 
with this current and with heavy amperage alternating waves. 
The application of a weak galvanic wave to any part supplied 
by the fifth nerve will cause the electric Hash, and a heavier 
current will produce the flash when applied as for away ns the 
neck or even the shoulder. That this response is reflex and n"t 
dun t i i direct transmission through the retina or optic nerve 
has b^en determined by US* We failed to obtain the flash in a 
patient with anesthesia of the skin of the forehead when belli 
poles were confined to the anesthetized area. Moving either 
fdeetrodi! beyond the area brought instant flashes* 

The therapeutic possibilities of this reflex stimulation ni(h 
ibf and bulky waves indicates their use in stimulating e 
f; ■ irons or abdominal glands that are too deeply situated to 
fi-:idil v brought under polar iulluern;eM. 
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7 H 15 RAPBOT 1 C USES OF THE CONSTANT UK 
WAVELESS dALVANIC CUBHENT 


*jwo Remedies in Galvanism- Wavclcss Galvanic Currents— 
rhmvc between Galvanism and Diathermy—Medical Gal¬ 
vanic Applications without Medicinal lens, 


In the galvanic current the physician has (we widely differing 
remedies, even from the purely medical point of view: the 
wavdfcss current, and the wave current. Conditions in a given 
case, suL-h as an atrophied muscle after WaUermn degeiw-i it ion, 
may indicate the value of both—that a galvanic wave as well as 
the negative polar action is indicated. But when greatest gal¬ 
vanic action uninfluenced by waves is needed, as in deep polar 
acid or alkaline concentrations within tissues or deep polar dif¬ 
fusion of drugs, it is extremely undesirable to have any waves 
or other sudden variations of the current, hecuttse the added pain 
u-rfr limit the amount of tin do St 1 or lit duration* 


Waveless Galvanic Applications.—In all wnvelesa galvanic 
applications, therefore, the generator should produce a smooth 
current; the conducting cords should be tightly alt ached ai 
both ends and not subjected to movements that mi id it hrea ■- 
their connections; the electrodes should be in place hoitm t 
current is turned on, ibis being rendered certain b> a pence .v 
the controlling device before placing them to see that m> uirrL]t 
is turned on; and with everything in ph* et '> the cmrent ^ 1131 n £ 
tjri very slowly until only a part, of the dose is-. 3131 11,1 u ? 
inr-ierr, taking often three to five niinuU^ to m m i t ^ 3 , & 

(>1 ‘ the completion of the application, the current is urn' 

hilly as slowly as it was turned on, any change pi\ mg m. 1 
discomfort. 


Choice Between Galvanism and Diathermy- 

P r «t, as pointer| put, differs greatly from other null 
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indications are usually iHmiir. VH (hero will be at . 
ditHetilty in choosing between ii. when wavelet am] dinting.,!' 
it, emidiiiotisindicating the value tsf hyperemia; for, though heJt 
production is negliblc with the galvanic cumntsused in mediciat 
{direct current surgery using far more pawn and concentration/ 
the chemicals and water accumulating in the negative p 0 ] Q ^ 
region cause pronounced hyperemia. But this negative ptd P 
galvanic hyperemia is super fie i:il Compared with the deep heating 
action of diathermy. The choice should he largely governed 
by (his fact, together with the possibility of a remedial effect 
within this deep region from the ionic changes in the interpoW 
region. 

Thi# choice ties ween diathermy and galvanism is sometimes 
best decided by using both, the galvanic effects being helped by 
a previous diathermy application. 

Medical Galvanic Applications Without Medicinal Ions, 
Straight Galvanism. —The medical conditions in which the 
modern physician turns to diathermy have in great part been 
treated by the older physiotherapists for years by waveless 
galvanism, often with pronounced success in spile of handicaps 
of armamentarium, now happily past. r l liese were condition# 
in which an increased local metabolism seemed to be indicated. 
~u'h ii*- ptrSt-trail mat isms, chronic neuritis, the arthroses. etc. 
In m ieh applications ,it presej]( one is tempted to add a suitable 
drug to the appropriate electrode, in Spite of the opinion of -U ] 
eminent English authority, Major Ttirrell t that it E# the gaU^ 31 '’ 
effer-t that yields results rather than the drug when the tail'i 
is used. 


\ mode of action that may also infiueflce therapeutic rc#u ^ 
is that of counler-irntntiim at the surface mul beneath either 
oh‘H rode, particularly ibe negative. Thin i‘|Tirt is lindled to Mi- 
cum-tif among c-W-lrie uiothnds. 


* m 


The n of r114- wuvclrsH galvanic current without 'hUg*^ 
1.ho rond i f Joiih mentioned will commend ilself in 1 ^ 
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rii , i|Mll , r for il,, surf™. tf* 

may l>e used with l In plain galvanic current but [LTO llnt 

ffl 4l adapted io drug dtiffusmTi; a treatment that is ... 

ilU r. of prescription and demands many ivp.ti- 

jill|1s my be turned over to the trained assistant when these 
,1,., trodes are used; and the presence of simple ions ml her than 
_ ions hi ihc pads is less likely $6 cause skin irritation. 

Though the commercial deelmile, with pliant waterproof rover 
particularly convenient in these applications, there is mi less 
jns’d limn in drug diffusion for a sufficient thickness nf pad in 
rnmin moisture and protect the skin from the chemicals that are 
precipitated on the metal backing, the thickness also serving io 
keep the plate equidistant from the skin. The local polar hath 
is particularly well adapted to galvanism when it can he used, a* 
with the elbow or an extremity, and the conducting plates in the 
bath kept equidistant from the skin. 

A variable problem is that of maintaining it good eoiitm-t 
of the puds to contours, and to surfaces where gravity Al tn 
keep them in contact. They may be held m J * 

cotton elastic bandage, though this will hecoua " c * - in 
the current itself. 

Since all prolonged applications should be' j or1 ;1 | L . | 

pstknt recumbent on a couch or otherwise p ai.e» - - ^ |( .. 

to relieve muscle si min, one may often ai op * ' ^ [n ii <nr 

ecdftre: Place a soft sand bag beneath 1 l<1 l w ' .smutting 
xliniikler joint f with the larger surface rleelio' < " p:i rl 

belter adaptation In curves, then appb ■ 11 ,lL 
cm the upper side of the part with a diol Ur 

property iuade 

Thnugii eomriiercial siirfuee electroik * ^ J|U)l it eom'C n " fitl1 
J U"I kepi .sterile in a rustless container an _ ^ ;j | ^iug u*° 

b<r thi- work, one should not undo - bn [f „ m , i* to he acthe 
K| oatl an dcotrodc. The aeUw electrode, i , thlU , tire 

him* ;i MLiprrlmi;il ftWM* gson* 1 ^ * |11 ^ . s j u * juditV* 1 * 1 

u » be brought under it* L*>lnr influence. 
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electrode should be large enough, compared with the active f| 
the patient to detect little nr no sensation from it, 

Whether otic should plmi' the dispersing m indifferent |s 
on the opposite aide of it part or on a distant skin surface .1,-^,! V 
mi circumstances. In a joint the deepest and most direct pas-*..,* 
of the lines of (low, occurs with the electrodes on opp<. 
sides. Where a polarity eflecl is desired the other polaritv 
shoiild be removed to a distant and preferably opposite .skin 
surface. 

A review of the immense literature relating to the value ,f 
straight galvanism in particular diseases is confusing fur ■ .,, 
reasons: hirst, the development of greatly improved diagnn*^ 
of (3incases and more accurate knowledge of their pathology md 
etiology during recent years has explained many weary linure in 
electro therapeutic clinics devoted to nervous diseases in par¬ 
ticular-—weary because nf deferred hopes in spice nf occasion:!! 
successes. 


SecondIv, it is now evident t hat must of the technic of the part, 
with its small surface electrodes of imperfect materials and 
construction, was nearly if not quite as defective as the un¬ 
certain batteries, meterlcss current, and the absence of elect fir 
units then unavoidable. 


These inherent faults were rat heir added to in the older litera¬ 
ture by attempts to specify the exact technic in each particu¬ 
lar disease, A simpler and more instructive plan, and one fol¬ 
lowed in the present work, is to consider a method one woid i 
consider a drug—its proper actions and their indications, and 
the best forms of administration, in order that the intelligeui 
physician may use it to meet his problems. 


The consideration of jl method in the same manner a* ft drug, 
ns, for instance, arsenic in syphilis or digitalis in myo ran i - i 
weakness, indicates that dosaijt is essential to effective iu'UeJi. 
Dosage in galvanic currents includes proper surface electmj 1 ^ 
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tiUUiwupeiagB nml sullicient duration and frequency of 
j^titionof applications; mu\ thcsulijcei run !„* lifu<l fmi u i ru . 
&msw only h y tWs ful1 ^nttonto adequate power for the work 
tfl [h 1 done- It took many years to loam how to run a street 
CJ1T with electricity, adequate power being the most important 
factor. 

Wc are convinced that adherence to proper technic will open 
pew and greater possibilities to these chemical current®. 

The technic of percutaneous applications of the galvanic 
current applies largely to low volt wave currents, and the ten¬ 
dency among physicians to apply more than one method during 
a treatment is readily followed by leaving surface electrodes 
in place after a galvanic treatment and turning an alternating 
wave current on, the proper surface electrodes being the same; 
or. after one form of treatment with both electrodes on the sur¬ 
face* an appropriate vaginal or rectal electrode is submitted 
for ana and a vaginoabdominal or recto-abdominal application 
made. Wave currents after galvanic applications are. of course 
only indicated when contractile tissues arc under treatment 

The technic of special applications to various internal paris 
oi the body is given in Chapters XIII and XTI. 
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tHAPTEIt VII 


DIKBTrilON OF DRtTOS WITHIN POLAR REGION 

of loiibatioti^-Holcciiles and Ions—Strength of Solutions 
of Drugs for Diffusion —Purity or Solution Essential--Technic 
of I mila.vtion -Selcetion of 1 J ole Ileported Tho v &\>evttic V:iltie 
of Iodine Ion—Mercury Ion— Chlorine Ion—Cocaine lou- 
SaUeylie Ion—Quinine Ion. 

An important use of the galvanic current, ami one rtmftat-d 
to it alone among physiotherapeutic methods, (for tin- only 
other unidirectional current, the static, lias insufficient volume) T 
is the local administration of a drug by it-, with a threefold pur¬ 
pose* 1, to merely add t.o the possible effectiveness of 11 it* straight 
current, as in driving chlorine into the negative polar region in 
promoting absorption of scar tissue; 2, to flood a polar region 
with a drug in its ionic stale with the hope that a concentration 
ul its molecules may be secured in that region Ihal would icipiin 1 
huge quantities to equal if administered by mouth; and, -h to 
produce a more profound action of a drug on a part within a 
pdar region by reason of the fact that it forces a ding hitn ■ ■■■ 
mediate union wills the protoplasm of the cells, insU.nl i>t thi 
simver osmotic penetration from the bloodvessels and lymphatic 
spaces.* A demonstrated result of this more intimate m ‘ L,,T j '' 
drug and protoplasm in the case of cocaine, according to ai m, 
is a more prolonged anesthesia, as absorption into t a Pj llpra 
circulation is delayed longer than after hypodermic injectum. 

An immense stimulus was given to this method ol bn al 
istration of drugs recently by Prof. Stephane Lei; uc t o 
-''clionl of Medicine al Nantes, Franee, whose aecnratr ^ 1 __ • 

: 11 it L bio physical deductions and labs ua lory and L 1111,1,1 f ' 
meiHs arc most illuminating and valuable. His nor ' n ^ ^ 
fully corroborated by nthors, particularly the ate . i ■ - 

Jones, (.hough r|iudifhrd by eci lain, drawbacksan * isne 
men!inner! on billowing page. 
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Amount of Drug Diffuwd.-Tho a m 0Unt o{ 
diffused is exactly proportional to its atomic wekhi , ? 
milUcoiitoinbs, (miltimnperes multiplied by the sectLk tr □ . 

0 f the current- The stronger the current, therefore 
longer its duration the more of the drug ami the deeper it k 
diffused* With ft drug whose active ion is irritating to inW 
incnt our ability to diffuse it to any depth beneath the integu¬ 
ment is governed by our ability to protect the skin or mucous 
membrane from undue irritation by careful technic and by 
removing excess solution from the skin by an oil or cold cream 
after treatment, some of the latter being left on the pari in antic¬ 
ipation of the next application. 


Another fact that lessens the depth and concent ratio [l to which 
we may flood a region with a drug is the activity of the circula¬ 
tion in the part treated, as pointed out by TurreU, the peripheries 
of the polar region and the polar region itself being continuously 
robbed of the drug during and after the application. 

In spite of these drawbacks, the diffusion of certain medicinal 
drugs directly into a polar region beneath or beyond the elect iode 
appropriate to it has some exceedingly valuable uses in meduine, 
and will doubtless be extended intelligently beyond it* pr^no 
vogue when its advantages and limitations are more gemra 


understood. 

An even more important use of the method is tin 
of the caustic and sterilizing metal ions in minor siirgic.^ 

urn. These ure of very great value in *«* g 

swr^icaj tuberculosis, we believing it t-» bo a m 

stubborn sinuses and ulcers* ^ 

Molecules and Ions*—The physician ^ 0 ^ 11 ^^ ^he sub* 
latest views of electrochomistry should not ' ll1 rt[) f every 
Wt of ions as too recondite for a 1'W nmn / 1 l - 3 " 


do-fr of medicine In 1 orders, tin 


matter how taken, for if 


no matter ^ ^ if, 

^dirjament is a binary compound, (unci dissolved, c>r 

diwicUited in part by tire very water in ; v 111 ' oT powder 

by thr- watery fluids of Lhe body if &dminis- (it 
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and dissolved in the stomach, and the action of the medicine 
governed by the number of atoms in its active ion. Bromide^ 
for instance, owe their activity to the bromine km, which Bep L 
rates from the potassium ion with which it is usually united wh n . 
it is dissociated by water or the current and unites with 
nerve protoplasm within the body. The reason why some other 
salts of bromine arc slightly more active than the potassium 
bromide is that they hold more bromine atoms to the ion r 


Binary drugs doubtless circulate through the body as Suns 
however administered t protected by their traveling charge of 
electricity from displaying their nascent character* until they 
meet the opposite ion affinity, union with which gives their special 
medical response. 


One of the simplest' illustrations of the interesting fact that 
an ion may travel through a solution of molecules with which 
it readily unites without showing the usual chemical sign of 
nascent union with them while possessed of un ekdric charge is 
shown in the following experiment with iodine and a solution 
of hydrated starch: 


Place some recently cooked, thin Hour paste in such a non¬ 
conducting utensil as an enameled ware pus basin, to t h i fpt 
of nearly an inch and dip into each end of the p.\*U a m . 
plate connected with opposite poles of a galvsmc **»"*,' 
seeing that cadi plate makes good contact with the pa. 
that they are about four inches apart. 

Drop two or throe drops of ttaoturc of iodine mJhe^pMte 
immediately at the negative pole, . f '.^.starch Now turn 

of a densely blue color by moon with the sUmh. 
on a current of fifteen or twenty milUamperes. 

In three minutes after the current is ^i, e opposite 

will appear on the point of * SJ* »W*« f il “ rch 

plutc, without any tippeoranf e of c w ijj inert**® 

U, plot- fn n ve :; -- ; a(l in twenty 

to the aiae of a pen with this amount of cnr. , 
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minutes the- whole edge of the positive plate; will show blue srmi 
without the intervening mterpoltir region showing color. Store i he 
current itself is earned by the various ions in the paste, the new 
ions in it will gradually reduce its resistance and Hie; mffliamper- 
age will gradually increase during the experiment without change 

in the controller. 

As has been described t where the positive pole for the purpose 
of difusing drug solutions is indicated. Carbon, Gold, nr Plnti- 
num must be used to prevent local oxidation and thus inhibit 
the action, Fig. 1 is an electrode for the purpose, having car¬ 
bon within its circular treatment surface, surrounded by a ring 
of soft, rubber; absorbent cotton is generally used saturated with 

drug to be applied. 

It may also be adapted tor a t ataphorie application with the 
negative pole if the surface of the electrode is wMflntly law 

for the case at hand. 


Fig. 1 



Cataphoric Kleclrohe 
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Wp do not ionise a drug by the current. Dissociation nf it 
mote cubs into ions is done in p:irt and made easy in the retnaii r* 
by mere tohUien in water, us previously remarked. Whatl'lT 
galvanic current does is to drive the free ions forward orhu K * 
wnnl in its path and force the freeing of others and their simitar 
passage forward or backward, according to their charges, which are 
always of opposite sign to the pole that they are driven to wards 

Ions arc simple and cowptes, a simple ion being one made up 
of a single element, as iodine in iodide of potassium. A comply 
bn is composed of a number of elements in chemical union, as 
the cocaine bn in hydrochlorste of cocaine and the quinine in q 
in sulphate of quinine. The latter retain their special composition 
in ionization diffusion and are not decomposed by the current 
into their ultimate elements. 


Strengths of Drug Solutions for Ionization.—The amount 
of a drug tliai we can drive into its appropriate polar region will 
not be increased by using a strong solution but rather the con* 
trary r beyond 1 or 2 percent. The number of ions driven in is 
determined by the milliamperage and its duration, and their 
depth by the voltage speed of the particular ion and the current 
duration. The amount of dilution of a drug rather facilitates 
its diffusion, as the drug molecules arc more thoroughly sur¬ 
rounded by the solvent. Percentage accuracy of solutions is 
therefore unnecessary within reasonable limits. Approximate 
solutions of 1 per cent, or about 5 grains to the ounce, will serve 
for all medicinal diffusions. 


Purity of Solution Essential.— The drug should be dissolved 
in distilled walcr ? now readily obtainable since widely -.old 
dilution of t he solution in automobile batteries, water from water 
pipes containing enough ions to materially reduce the number o 
medicinal ions diffused by replacing them. 

Technic of Ionization. —The tcohniaal .letaila arc lin¬ 
eally the same for all drug disunions, save for «***» #n(J 
proper pole for the drug and fitting the act|Vl ' |)J1< 


internal surfaces. 
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h the local electrode bath is practicable, the solution may 
^ nstnl many times* or until considerable debris of i otls 
extracted from the body collects at the bottom, when it 
should 1 >£■ renew ed. When the active electrode is positive, plates 
dipping into the solution should be of carbon,, though ahimimim 
milV be used ae it is buL slightly attacked at this pole, fbeing 
niore attackable by alkalies), and the ions bom it. are harmless. 


As remarked in a previous paragraph* commercial asbestos 
pads may be Used for drug diffusion, but they should be separable 
from their plates, boiled fairly free from other ion*, and dedicated 
for use in the special case until re-boiled for other use. For 
complete impregnation with the drug solution it should be dried 
out after boiling. 


Occasionally a more perfect contact- with the skin may be 
secured when the latter is sensitive by a thin muslin pad made to 
the shape of the surface and filled with kaolin or asbestos. >tK'h 
a pad should be kept moist and soft in a non-corrodible receptacle 
between applications, am! warmed and supplied with additional 
solution when next used, complete saturation being maintained 
during treatment by additional solution man a dmppii. 

Finally, ft thick absorbent cotton pad may be used, tins re¬ 
quiring more weight to maintain in position, or a bandage, ana 
as more solution drips from it than frem the p..d> 
above, the dropper should be used more frequently. 


The cOHfhtciiftg laid over either kind of pad shouli 
tin or tin-covered lead, and it will adhere tit tin. ^ r ' * | 

described. A light-weight fine wire conductor mnj ^ L ' ' . 

to il. by threading I lie wire through pin holes m t- u „ 

plan and turning the latter over the wire fcveia M,LI ^ __ ^ 
a shocklesR joint, hack of weight in the OM'due'" 1 . — * nt 
chaiife of accidental displacement of iln 1 \ , iiU ,H1 _ 
shock*, '[’he conducting plate should always ,v ‘ , t j te 

the paii to preveul n rfttion of E ^ |l? r 111 n 15 

of the pad. 
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The curreTd is turned m slowly, taking five or even ten ]n i 
to reach the rtumnuim dose to be applied, the latter he be a'- 3 
tated usually by the patient's comfort. At the completion of 
the diffusion the current is turned off even more sfawly than h 
was turned on, especially when the positive pole is on or near the 
head or neck, ns vertigo is easily produced by variation of positive 
polarity near the ear. 

The duration of a drug diffusion should not be lefts than 
thirty minutes, as time must be allowed for sufficient extension 
of the diffusion in a polar zone to reach the tissues with which 
the ions are to unite. Increasing the miliiamperage will increase 
the number of tons diffused but will not materially hasten their 
penetration, time being essential, each particular ion having its 
own speed within an electrolyte, hydrogen being 1 lie most rapid. 

Selection of Pole from which to Diffuse a Given Drug.'— 

A consideration of the chemical relations of the medicinally 
active ion will determine the pole under which it should be dif¬ 
fused, Hasal ions of a molecule, such as metals and alkaline 
bases, and alkaloid. 4 , as cocaine and quinine in their salts, are 
diffused from the positive pole. Acid and halogen ions are 
diffused from the negative pole, as the salicylic ion from salicy¬ 
late of sodium; the chlorine ion from chloride of sodium and the 
iodine ion from iodide of potassium or from mere solution in 
water. 


REPORTED THERAPEUTIC 1 VALUE OF A FEW 
MEDICINAL IONS. 

Iodine Ion, (diffused from the negative pole).—The ] p 1 ^ 
penetration of the skin or mucous membrane by an alcohol 
solution of iodine merely painted on the skin or uiciubraiic, 
without an electric current of any kind, is a familial tul 
clinicians. A drawback in the irritation caused by a 
trail'd solution, preventing repetition of the appliwitb 11. 
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the object is the treatment of a condition a h hon dim* , 

*• .. S "‘f “ «*?'“«** Roiter, ;10 oqU!1 i 

(wiictrAtion may be secured from , i | )er wnt . s( , lnl . i(m *«•*£ 

of the metal under the negative pole, with somewhat less wT 
clou, permitting repetition as often as every other day 

Chlorine Ion, (diffused from the negative pole.}—Whenever 
the negative pole of the galvanic current is used with a pat j 
moistened with ordinary water some chlorine ions ate surelv 
diffused into ike body from the chlorides held in solution. The 
value of the negative pole in promoting absorption of sclerosed 
tissue has long been known, and is apparently increased when 
a little table salt is added to the water of the electrode, yielding 
a full supply of the ion, Leduc, in the work cited, gave such 
striking proof the ederolylic effect of the chlorine ion that it was 
largely employed in the physiotherapy departments of the 
hospitals during and after the late World War. The sharp 
burning sensation in the skin under the negative pole is largely 
due to the chlorine ion. 

Cocaine Ion, (diffused from the positive pole)* — Anesthesia 
can be produced in the skin in five minutes by the cocaine ion 
from a weak solution and in less time in the mucous membrane, 
and is said to last longer than when administered in any other 
way. Too long an application is said to produce a brown dis¬ 
coloration of the skin. The chief experience of the authors 
with tJi i.’t son is In lessening the pain of zinc-mercury ionizations 
of sinuses, when the burning sensation of the zinc ion at. the >ldn 
opening of the sinus can be practically banished by sprinkling 
a- small amount of cocaine flakes on it before inserting i ie 
electrode. 

The Salicylic Ion, (diffused from the negative poleJ-The 
salicylic ion is reported to have given good results in rinn " 
tionn, dry [li^inay and chronic pheuniatic coflditiojJflp ^ 2 • *_ 
limited of course by the moderate extension 
^ith currants of ordinary strength ftiid duration, * Jl1 * 
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slight irritating qualities anti may therefore be frequently re¬ 
peated, making it possible to relieve the stomach fiom some of 
the discomfort of this drug. 


The Quinine Ion* (diffused from the positive pole.)—This 
drug, when diffused locally as an ion, has recently received promi¬ 
nent mention as a remedy for persistent neuralgia of the re¬ 
ferred type, particularly trigeminal neuralgia: and has even 
been of service in that most painful and usually incurable local 
form of the latter, tic dwdvreux, after operation had failed to 
permanently relieve the pain* 


While trigeminal neuralgia has been relieved by several 
electric methods, true tic douloreux seems to be made worse by 
any treatment that produces heat or hyperemia, usually bringing 
on an attack. Prof. Bergonie, of Bordeaux, France, recently 
a victim of his early work with the X-ray, and some other French 
and Viennese physicians announced some thirty years ago the 
relief of this condition with the plain galvanic positive pole, 
giving as much as 60 to SO milliampares Fof hah an hour, h is 
impossible that such a strong and long application might actually 
carry the polar region to the reputed site of the disease in die 
Gasserian ganglion, but we should remind ourselves hem that 
clinical evidence is safer than speculation, and shat v>e do cot 
really know the pathology ot this disease. 


For application to the face the patient should lie on a ^out'i 
or reclining chair with head rest, with a large dispersing p,u' 
benefit h the back- A soft pad of asbestos or kaolin in < 1111 11 
lin h made to fit the affected side of the face, it all biatu D _ 
nerve arc affected the pad being in the shape of t & ’ 

with openings for the eye and mouth, over which i=- l[L ^ 5 \ 
plate of thin tin or aluminum of the same shape "i 1 . 

weight conducting wire attached. Gravity and «<. 
should keep this electrode in place, hut it m*n K cnlution 
bandage. The pad is fully saturated with a 1 V^ r ^ n ‘‘ tliratc£ | 
of bisulphate of quinine in distilled water, and it u» o p 
during the treatment by adding the solution with a dr \ l 
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When the application is made to the affeotaA 
brane within the month, is wise m times the ™ n * om 
ia a comfortable chair with & loop 0 f cold rj ,’ Ih!™ Diay Slt 

heavily covered with absorbent cotton «at«w 

solution as active electrode. the part of the U ^ ' Vlt * k 
the tip, befog covered by fuUd JXg l ^ £» T?* 
The lips m»y be piled to prevent nndue ^0,, t 

The absolutely wavdess current is Utr^A ™ T , 

account of the hypereatheam usually present and because’ of the 
proxnutty o, the ear, and as slowly turned off at the end o h 
application Effective current strengths seem to vary from 
o to In million] peres for not less than thirty minutes. ' 

The Lithium Ion, (diffused from the positive pole) -Thomas 
A Edison directed some experiments on (he diffusion of lithium 
V ' • l ‘ mi< ‘ r n ’ e<llca1 supervision, some years ago, the goutv 

“ e “ h f r !*“* pUced . m a ball > °f » lithium salt that was con¬ 
nected with tlie positive pole with the other member in a salt 

water negative bath. A prolonged course of the treatments 
ameliorated the condition. 

Several European physicians have used the method, with a 
current as great as 200 miUiamperes. One of these, liordicr, 
analyzed the sediment remaining in the active bath after it had 
ten used a number of times, finding uric acid, 

Th^ 1 * Ion, (diffused from the positive pole)— 

f &f B *°k 1S ^ r * ven ' n ^ mitl solutions of magnesium sulphate, £o 
u'/t ^ ™ J lu thors are awajs'it has been used only for the multiple 
iu' °\ l * iG S ^ ln hand common in children, but judging 

1 ? ^■eent practice of employing solutions of Epsom salts 

■ rn.t j for the relief of pain, there may be a wider field for 
^ tonic use, 

aonH ^ trea tment of the variety of warts alluded to a single 
arw j | r ,' lt|r ' rt mA y be effective, t he usual tenderness being allayed 
Jr fcariw being left to disappear by attrition and exfoliation 
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when the hands are washed, no trace being imnd aftn y 
weeks. The palmar surface of the hand is laid on Z SeVBrfJ 
pad and pad of absorbent cotton containing the solution 
warts, including them all under its surface if possible ° ' tlle 

The Mercury Ion, (diffused from the positive \>qU )_ Th 
authors are not aware of any experiments with the mercurv i 6 
in the treatment of syphilis, but the advantage of driving j n {Z 
drug from one of its salts by some arrangement of bath electrode* 

1* e ' 1 llk ’? t Mmp P d ' vith aUcn ’P‘ s to cause ite AIM* 
by the skin while associated with an oil 

To add a sterilizing effect, as well as lubrication after the applica¬ 
tion, ot a positive electrode to an infected endometrium and for 
tile destruction of infection in sluggish wounds; daily applica¬ 
tions may be necessary until the cavity heals. To destroy 
tuberculous loci by direct diffusion into the focus of the drug in 
it* nascent state, this anti the previous object are obtained by 
using copper or zinc probes coated with quick silver as the 
positive pole within the cavities. 

I he mercury Ion is usually associated with copper or zinc 
ions in the office applications mentioned above by being diffused 
from copper or zinc electrodes coated with the mercury, more 
mercury ions being diffused by the current than the other ions, 
particularly copper, as the mercury is more attackable. Pure 
rnei cury ? diffuser] from a gold electrode, as ascertained in a bag 
series of applications by us, is not especially eauterant and only 
& J ght,Iy destructive of tissue, and has a value as predominantly 

rilizing rather than destructive in such applications as in the 
^h.j. 1 treatment of trachoma with an amalgamated gold needle, 
mien diffused from an IS karat gold electrode the mercury 
jilone is diffused, after the alloys on the surface of the gold have 
jra;n diffused with the mercury. All the mercury on a 
' ectrodc may hr? driven, in if a heavy current is used fora iiioilcr- 

\ long time, leaving a pure, yellow gold surface that is sente* 
w hat roughened. 
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A copper positive electrode with active surface about the dee 
of I lie meh-aml-arhair end of a Simpson uterine sound, freshly 
amalgamated before treatment, will lose much of the mercury 
after 40 milliamperes hove passed through Si for five or ten min¬ 
utes. showing it greenish lead-colored surface, 

A zinc positive electrode of the same size retains a bright 
quicksilver smlace alter a number iif such applications, but ihe 
zinc will be distinctly eroded, zinc being nearly as attackable as 

mercury. 

Copper and zinc ions have long been diffused from solutions 
injected into a cavity or held in a covering of cotton on the 
electrode, and their diffusion in this maimer is often valuable when 
all parts of an abnormal cavity is to be reached, but injection into 
the uterus is unsafe, and a covered electrode too large. The 
quick silver coated instrument is generally best in natural cavities, 
the mercury preventing the sticking of the electrode after treat¬ 
ment as well as adding to the sterilizing action. 

Amalgamation, or coating these metal electrodes with 
liquid mercury is accomplished with ease when the electrode is 
gold, merely dipping the bright gold surface causing ready cover¬ 
ing, In fact, the instrument will probably be dissolved entirely 
if left in the mercury, A copper surface, if bright, will also 
take the metal easily, though an invisible Him oJ oxidation um 
have to be removed with emery cloth at times, ^ hen tar¬ 
nished it should be rubbed with eineiy cloth and then dipped in 
10 per cent,, or 25 per cent sulphuric acid and water, then into 
the mercury, and rubbed with a wet cloth; repeating until n 
bright coating is attained, when the acid is washed off. 

A zinc electrode is amalgamated by the same procedure, hut 
with much greater case if bright. As the inercun sinks y 
Into zinc and gold especially, making them extreme > n e, 
Brent care is to bo used in the employment of zinc and go * c c 
instruments within cavities for fear of breakage. 
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C HAPTER VI LI 


CAUSTIC iOK OP USE IN 


SURGERY 


Surgical Ionisation— Zinc Ion—Copper Ion—Silver Ion—Ferric 
Ion* 


When one of the heavy metals, such as iron, silver, copper 
or zinc, is used as the positive pole of the galvanic current, or a 
salt of the metal, the metal is eroded by the tissue anions, oxygen, 
chlorine, phosphoric acid, etc*, that reach it in the electrolytic 
process by which the current is carried through the body, the 
eroded ions of the metal then being projected from the metal 
into the tissues in the same manner as described for the b basal 
ions of drugs. Unlike them, the union of these caustic ions with 
the tissues does not produce an absorbable molecule but dovital¬ 
izes the tissue with which it unites, producing a more or less non¬ 
absorbable material which must separate, il a heavy current or 
one of long duration lias been used, as a slough that, is more or 
less sterile according to the ion employed* After a weak current 
or one of short duration the detritus separates as a serous dis¬ 
charge. The surgical advantages of destroying or removing 
tissues in this manner arc: bloodless ness; the scaling o! blood¬ 
vessels ami lymphatic spaces at the peripheries of the destroyed 
tissue, thus preventing operative reinfect ion when dealing ^ d 
infected tissue; and relative painlessness. In the surface app 
tinii- for mere sterilization and stimulation without the ] mi< 
tinn of a slough, the advantages are controllability of ai t am 
and li deeper penetration into crypts and follicles than 
occur with the drug if the current was not used* 


The Zinc ion, (diffused from the positive pole.)—Th'S 1U ^ 
is the most caustic of surgical ions* It may bo diffuse ri £? 

1 or 2 per cent . solution of ssinc sulphate, a sine ^ 

contact, with the solution, or from the metal itself* 1 u#_ ^ w^cn 
a mild current when the liquid is used is to intensify -oil 
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the effect of the solution alone, 1 he metal is user! in t\ XB f orm - 
:l needle or prflfce, and for Large indolent tdcers, as tL p t at c. Wbrn 
the Lines of ilow are sufficiently concentrated a densely white 
slough is produced, of a depth and extent governed by the cur* 
rent and its duration. Wounds so produced heal readilv and are 
but slightly painful unless situated in hypersensitive locations. 

The Copper Ion T (diffused from the positive pole,*—The 
popper ion is less destructive than zinc* and is chiefly used to 
sterilize and stimulate healing of simses. It produces a green 
deposit in the tissues that is readily thrown off in the serous 
flow caused by tlie deposit, or it may be absorbed. An electrode 
for the treatment of sinuses with this metal may be improvised 
from copper wire. 

The Silver Ion* (diffused from the positive pole,) has been 
very little used. The deposit within the tissues causes little 
irritation and may remain permanently, dissociated into an 
oxide, as a permanent blemish under the influence oi light. 

The Ferric Ion, (diffused from the positive pole), has been 
tested by us in malignant growths with negative results. Its 
brown deposit in the skin may become painfully evident to an> 
physician who mistakenly used a steel needle a> po^t-ivi pi “J 
the epilation of superfluous hairs. In one instance [1 ”' . 

as the deposit was extracted by using a hvdj nee 1 x ^ . 

pole, after a rather prolonged application at the same 
instance of cathodic depigmentation. 
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CHAPTER IX 


LOW VOLTAGE WAVE CURRENTS 
THEIR PHYSICS AND PHYSIOLOGIC ACTION 


W*vc Action of Electric Currents—Exportation of Wave Action 
on Neuron and Muscle—Importance of Shape and Duration 
of a Wave— Wave Frequency in Low Voltage Currents. 

In the preceding parts of this work we have considered the ac¬ 
tion of the vavelcss galvanic current only, for effects on the body 
that do not need variations in its flow and that are hampered 
by them. These effects arc chiefly chemical, vascular or drug 

diffusing. 


Wave Action of Electric Currents. —That quality of a 
current so undesirable in straight galvanism and diffusion of 
d rag &; current varia lions and l n ter ruptions, ^ hn ]>ot i. ant 
another therapeutic field, tlmt of artificial stimulation of fune- 
tion in nerves and muscles. 

It was about 1844 that Prof. Emil du Hois Raymond, of Berlin 
announced the law of electric stimulation of neuron and muscle 
that remains today the true interpretation of neurmnUSCUla 
electric stimulation and should be called the me adion. 
law is as follows, in simple language. 

A neuron or muscle is not stimulated by a weak fj 

electrons, but only by waves in this current, on edher .Vir 
ascending or descending slopes; the stiimi .v ion f T s; the 
tionul to the power of the wave inter pretec us , vo ltage 
weaker the wave in jnilli amperage the higher mus .„ 0( 
be to produce fi given stimulation; converse }, 1C 
wave in milliiiiiiperuge the weaker may the e 

over, with a given mfflinmperage on d voltage m a ‘ - 

quicker the voltage ri«sn the greater the stimulation. 
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Scanned closely, these facte are exact B t al ,. 
powers of all waves of substances or of cneriries nw® th0 
waves. Standing in the surf at the seashore we ntl t "T* in 
small wave with a high crest will hit a harder hir n '™ thal a 
same quantity or volume of wafer with a low ere.™ ■, 
that a low wave must bo a broad one to take u « ’ 

Finally, we know that a wave with a given heieht u’T Km 
s ill hit us harder if it has a steep front. Ik 

Explanation of Wave Action on Neuron and Muscle 

If, in a state of quiescence, the molecules of a neuron or ruii.de 
the seat of the continuous, minute electric changes incident to 
metabolism and function, arc suddenly thrown into another 
chemical formation by a foreign electric current with a flood 
crest, an immediate rearrangement of the ions of the part is 
precipitated, more or less violent and powerful in proportion to 
the volume of the wave and the height and sharpness of its crest. 


It is important to note that the effect of this wave on these 
l$sues differs at the negative and positive poles. The neuron 
response is always greatest at the negative pole, in both health 
am disease. 1 he muscle response is also greatest at the nega- 
e pole in health, but, when the muscle is rut off from its 
rop iif center by disease or injury, the response becomes greatest 
fl , 1 lCl Positive pole of a galvanic current and remains so during 
e ^generation that follows severing its trophic supply and a 
part of the period of its re-genera lion. This latter response is 
therefore of diagnostic value, 

^ 1 he question arises: What is the explanation of this differ- 
Of polar wave action? Is it due to the wave of electrons 
* riN tC always from the negative pole, the action at positive 
J 'ire being a weaker ret urn wave crest of negative electrons 
? f> ® v °'d, as water fills a hole In its level; or is it due to its 
ri| i f .aJ nature at each pole, the negative wave being strongest 
. , J -J r ~ J because its ions are more stimulating to health) neuron 
Muscle than the positive ions, anil that positive ions s-meii 


(C) Jeff Behary 2019 


62 



LS 


G M.VAMHM 


lalf a degenerating muscle litter strongest? The latter theory 
:it present the more plausible, and la offer the only nx- 
phination of the muscle change. 

Importance of Shape and Duration of a Wave.—A result 
nr the principles of all waves of power mentioned in the first 
pjirt of this chapter in that both the shape of a wave, ns it may 
be recorded by a proper instrument, and its duration are im¬ 
portant in its therapeutic use. If the thape is irregular, as was 
that of the old faradie current, (Kig, '2b it is not a single wave 
hut a series of irregular ones. Such a wave has a maximum of 
pain stimulation in a mixed nerve and a minimum of motor 
stimulation in spite of its height, the imperfect motor response 
being due to interference with each other by the wavelets. 

Fig. £ 


__I_ 

Panel ir current wave 

If the shape L-; a smooth one, without wavelets or too sharp 
a peak. :lh in the alternating current surge, (Mg. 3), we have a 
maximum of motor stimulation with a minimum of discomfort. 

Fig. 3, 




Galvanic sine wave (reversing polarity) 

Waves differ in effect- also duo to their dural and imfij-trrf. 
Since the furadie wave Ima an exceedingly slight duration, a ou 
fine four-bundrerVth of a .second, it is still used as a teat in reaction 
of degeneration because ff js brevity tautee its response to 1 
firat to disappear in nerve or Mum efi when tl*e de§rMTaU9ft J* F n * e ' 

Galvanic surging waves, that is, waves without rev ™ l ®[ 
polarity, produce vigorous contractions that are less V M 
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if thfi siirpMs s'miuMi. O' *£■ U, iind not. marts makes and brinks 
in the turreni shown m lug, 2, tlxc amplitude of the , lm iT 
ilms being due to their Large volume and long duration The 
chemical action makes them undesirable in SE(me applications 
particularly when a nickel-plated internal electrode is used ^ 
active pole, the plating being injured. Their chief use j s j n 
electrodiagoosis. 

Fig- i* 

S'''' f \ 

V ) \.J \J\j \ J ■ 

Gnlvnnic sine wave (uni directional) 

The alternating current cycle, (Fig. 3) made up of two waves 
succeeding each other in opposite directions, if smooth and with 
exactly equal crescendo and diminuendo slants, is least painful, 
and as its crest, duration, volume and frequency can be deter¬ 
mined in the design of the generator and controlling device, it 
ts the most useful type for general neuromuscular stimulation. 
These waves, moreover, alternate between positive and negative 
potentials with a TS&ttUant total difference >n poiantg that is fificr 
the height of each wave, doubling the polar change in nerve and 
muscle, with consequent doubling of ellect. 

Fig. ’>* 



Surging topM Sinusoidal or Sin, Wave ^ 

This current was n s-mt-roducacI ini t> me<liei til used 

about l ftTjt} under the muue of sinusoids , ui 
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in a painful form of too low frequency produced by two toils in a 
box rotated in low gear by hand before the poles of a permanent 
magnet. What d’Arsonval contributed to the subject was the 
employment of electromagnets and a power drive, increase of 
the frequency of the waves to an agreeable and effective fre¬ 
quency t and explanation of the advantage of smooth alternating 
waves over the old fa radio waves . 


The galvanic current cart also be made to how in alternate 
waves of sinusoidal shape, (Fig> 6). This form of sinusoidal 
wave should always be distinguished in note by taking the word 
‘ 1 galva n i e.'' These w a ves produce th e m os t powerf ul at imuLation 
of nerve and rnusele of all waves, due to their duration, volume 
and alteration. If carefully timed to least burning sensation 
on the skin they may not be especially painful if the surface 
electrode or electrode# ore sufficiently large and moke perfect contact 
with the akin, but no matter how perfect the technic there is 
some irritation of the skin that interferes with the comfort of 
subsequent applications* It is quite possible that the higher 
voltage and considerable radii amperage of the alternating surges 
of modern wave generators can replace therm for most indica¬ 
tions. 



Galvanic Simiioidql Current, 


Wave Frequency in Low Voltage Currents.— The recent 
production of wave generators that noj only produce waves 
the desirable qualities indicated above, but permit selects® 
vartation of their amperage and surge them into tetanic stin> 113 
applinibh' l.o different organs, has greatly extended the possito J 
ties of wave current therapy in medicine, particularly in a ^ ® 
tf»ry population. The effect of such artificially produced exerei^ 
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of the skeletal muscles, in increased oxidation and P t; mi 
Of « !l8 tc. has been studied by physiok,^ Z '£™'™ 
demonstrable effects even tram slight contractions A <LT 
study of their effects on unsttinted muscular tissue of intJrn 'l 
organs hits so far lagged, hence the need of the extensive tret 
men I of this subject to bo found in P ar t LI „{ this work 


The frequency of contractions produced in a muscle by those 
currents is quite important. 


In the first place, u muscle will not contract at all if the waves 
are too frequent to allow of individual stimulations, with suffi¬ 
cient rest between for relaxation. Yet this may happen nearly 
two hundred times a second, with complete contraction* and 
periods m relaxation. A hove this number per second they tend 
to fade, and at about 10,000 per second cease to occur. Above 
this frequency we have the absence of neuron and muscle stimu¬ 
lation characteristic ot high 3reqiirnry currents, though some 
wave effects are felt at times in imperfectly produced high fre¬ 
quency current* of much greater frequency] known ns I he faradie 
effeds, when the trains of oscillations are spaced too far apart. 

Low voltage waves may be placed in three classes in the matter 
of their frequency, each a distant therapeutic entity to the 
physician: 


1- Single Waves* These arc not used in actual treatment 
at present, though the older faradte batteries produced them by 
a pendulum mechanism. Save the single galvanic waves of 
rturumal strength used in testing for reaction of degeneration, 
8mg]f j waves are , lg effective in producing ample contract ion 
a scries of properly spaced waves, tlic latter producing a scries 
contractions that friend into a single si inn this with least pain* 

Properly spaced sinusoidal waves, the basal w;ne> of a 
' u.re themselves not as useful as when surged into super 
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3 . Surges i»f luHt-montioiiwd waves, fl'ip. 7 ^ gj lJip 
surges timed from about i [ i per minute to about 70 per mtmiic 
Id e,u>iTigpond i;o Um* iiiH-mn! Contraction rale- of lint organ, * m i 
the Mfrivea of greatest therapeutic value, in both skeletal 
lunacies and the imatrmted muscles of the internal organs. ] n 
the skeletal muscles they produce greatest stimulation with 
least fatigue. In ungbriated muscles, the blending of many 
wave impulses into a surge is more likely to start a contracUon 
hi these sluggish fibers than cither single waves, with the possible 
exception of the galvanic, or a teturihring series without periodic 
remissions. 


i 
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ELEC’THODIACiNOSlS 


Scop? of Electrodiagftows-—'W'^uferian Dtegeneratioa-rlleiictiftn 


of Degeneration- Farad k Test- GalYame Test—rondenscr 
Test. 


Electrical tests for diagnostic purposes are limited to two 
investigations, the principal one being for exact, sdentijle &tidencc 
of the present existent or went occurence of art injury to a motor 
ikTi'e or io the aider for horns of the spin it I. cord, or of an infectious 
or toxic degenemlion of the name parts. 

The only other test of practical importance is one occasionally 
used by otologists in which, a somewhat similar degeneration nr 
the auditory nerve may be detected* 

The motor nerve and muscle test is even more important than 
indicated above, for it establishes the differential diagnosis 
between the cerebral origin and the peripheral origin of a para ly¬ 
sis, such r for instance as that of the seventh nerve, whne the 
other symptoms may be identical, though in the one ease due 
only to ad exposure neuritie attack in a rheumatic person mn m 
the other to be a cerebral embolism. 


This test enables the industrial surgeon to make a definite 




ill 'o Lorav GmiLN.<J® i-u' _ . > f i.- 

diagnosis and prognosis in injuries to peripheral m \u* ilIK 


spine, and to detect malingerers. 



tbi£ of examination, and thus may 
the teat should lead to a more scierd 
in the court - for damages. 
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Waller.ian Degeneration, The aiiatoimco-ph ys [ 0 i 0 io 

reason for the definite character of this test is the presence' of 
trophic or nutritive neurons in motor nerves that convey the 
trophic influence or power from the secondary motor cenu- r 
in the cord or medulla to the nerve itself and to its and organ, 
An injury of the nerve sufficient to interfere with the transmission 
of voluntary motor impulses will also injure these trophic fibers 
of the nerve, arresting the transmission of trophic influence 
below the point of injury. As first pointed out by Waller,, an 
English physiologist, n profound change* known ns Wdlhrian 
degeneration, occurs in the part of the nerve peripheral to the 
point of injury. The best description of this pathologic change 
is to be found in a work by Prof, Wilhelm Erb a German 
physiologist who first discovered the change electrical responses 
due to it and named by him the Reaction of Degeneration, 
shortened for recording purposes to R D f and as this subject 
is of extreme importance in industrial surgery and legal medicine 
his description is appended: 


‘‘The first result of such a traumatic lesion is the degeneration 
of the peripheral portion of the nerve. Within a few (two to 
four: days the medullary sheath coagulates and breaks up into 
dumps* drops, granules, a process which spreads quite m»W 
and leads to the formation of masses of granu c» and ^ 
corpuscles. This is associated with softening, 
destruction of the axis cylinder (neunixon), toget u i lU ,^| y 
proliferation ot the nuclei in the sheath of 
a lurze part of the products of degeneration is absorb* • 
sheath of Schwann merely contains a <rf (he 

mass. This process of tbB 

lesion toward the periphery into the tints . 


nerves. 
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t ber with a considerable accumulation of cellular etemcuU 
■ lhe endonouriuiit and p< 1 minium ( these bscomc transformed, 
into spiocile cells and connective tissue, which increases to a mark- 
^3 extent, forces itself in broad between the individual bundles of 
mm fibers and into the latter themselves, leading finally to 
cirrhosis of the nerve. How this hyperplasia of the connective 
tissue* occurs is a question; whether from the irritation produced 
by the products of degeneration of the nerves nr from paralysis 
of vasomotor and trophic fibers is still undecided, 

“After a shorter or longer period, according to the form and 
severity of the lesion, more or less complete regeneration of the 
nerve occurs. The unsettled question as to the manner in which 
this is effected may be left to the histologists. 


J ’Parallel with the changes in the nerves are analogous histolo¬ 
gic changes in the muscles supplied by them. The first phenom¬ 
enon noticeable is a progressive diminution in the size of the muscle 
fibers, which becomes distinct during the second week, and is very 
considerable after the lapse of a few weeks, and, in incurable 
cases, leads to complete disappearance of the fibers. Ihe 
transverse striation becomes somewhat indistinct, but fatty or 
granular degeneration of the fibers is observed only exceptionally. 
A considerable increase in the number of the muscle nuclei, 
which are accumulated in masses and chains, occurs al the same 
time; finally a Chemical change in the muscular substance 
develops and is manifested by the greater tendency of these 
nmsdes to the development of so-called waxy degeneration. 


Cellular infiltration and connective tissue proliferation in the 
hitergtitial connective tissue of the muscles also occur, am 
terminal result is an evident cirrhosis of the muscle, whose 
atrophic and small fibers appear surrounded, after the lapse o 
r “* weeks, by large, tough bands of fibrous tissue. In mcU ™ 
fc he entire muscle is transformed into cornice ^ 

*h!eh may afterward become the seat of a deposit ot ta ■ 

Aa anon as the regeneration of the nerve oceuis a 

S slowl y restored to its normal condition, though lb* W 
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Ions time. Exporinlental ami clinical inves%utionftbjtve 
that these degenerative changes arc the main cause 0 f p P ^/' n 

The facts thus stated by this authority, w ho probably fl( | Van , 
our knowledge of the galvanic current furl her thanuny 
contemporaries. 

Reaction of Degeneration*- If an abrupt current wave be 
made to traverse a normal motor nerve the sudden polarisation 
or rearrangement of the ions of its molecules will cause its muscle 
to contract, just as a false telegram may he sent to New York 
over a Philadelphia-New York wire by cutting it at Trenton 
and attaching a buttery and sending key to the cut end of the 
New York part. 

Carrying the analogy further, ST the copper or iron wire after 
being cut could develop a. diseased arrangement, of its molecules 
that weakened or extinguished its ability to conduct a current,, 
and this had a deleterious effect on the receiving apparatus at 
New York, we would have an exact duplication of the condition 
existing in a motor nerve and muscle during Tt allerian degenera¬ 
tion* 

In the nerve this degeneration shows in a K D by a men? 
fading out of responses to both faradic and galvanic current m 
about two weeks after the injury. 

In the muscle, the degeneration reactions arc different and 
more interesting, due to the fact that the degeneration o* ^ 
organ di ffers in its characteristics and pro ducts from the cEcne 
{.ion in its conductor because of difference in conslitmn ^ 
sharp wave of brief duration, the farad ic, faffs to P**™* 
spouse almost as quickly as in the nerve* But t a | pg9 
powers of the galvanic current wave instead o 
action causes early increase in stimulat ing cnee ^ ^ a 

increase of irritability being found for a time, 111 i 
weaker current will produce thefirst swili h,oi nn 
tioiL r.hrs jj in a normal muscle* 
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The galvanic wry? wDl also exhibit in KD i„ thf mi]aelt 
Hooted of polar response. Where, in a normal mwZ 

the first twitch is found at, the negative wave, (the basal io n 
conreiitnttion being most stinmhl .ing'i, in Wallenan degeneration 
the positive wave, with its acid concentration, produces the £m 
twitch. 

But the most characteristic feature of IID is the qualitative 
change in muscle response. Instead of a iLuick, vigorous twitch 
we will sec ;i sluggish, wave-like contract ion. 

Degeneration reaction, therefore, may be summarized as 
follows: 

In Dent?, failure of both currents h complete Wallcrian 
degeneration or lessened response in incomplete cases. 

In muscles, 

I, Loss of far a die r esi :o nsc. 

IL Quantitative increase in response to the galvanic w.tu\ 

III, Inversion of normal formula, the positive wave caus¬ 
ing the first twitch* 

IV. Qualitative change in galvanic respond. 

V. Loss of .pedal activity at motor prill, 
point of nerve supply, response in the latte, eing - l 

Technic of Examination for RD- Faradic T«r 

tesi is always made first, and to * ; ,^1 to n current 

to ascertain if the nerve nr musde tj _ ^ ^ twitch at the 

strength capable of producing the ftrrt .^‘Vj ^ the body. A 

corresponding motor point on the hen *_ ^ lll0S t delicate 

slight difference between the two wi 11 1 . the fur-idic 

degree „f HD, for in any but the «l'*»' test ,I ' 1 " 
response is entirely absent- attached to 

With the positive pole of the 
a broad pad on a distant part of the body. 
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negative electrode is applied to the motor point anri t h 
increased gradually from zero to the point where „ CUrre M 
the normal miracle is noted. The strength i« note I f| “ IV ' r *' 
test made to the corresponding point on the affected's^ ^ 

Galvanic Test.—This test is applied to the muirf. <■ 
electrodes being used as for the fan,die test, though a t ^ 
contact is made with the active electrode to the belly T!? 
muscle instead ol to its motor point. Where many examination 
arc made the transfer from one current to the other is 
lently made by means of a switch. Notations of the preset,,, of 
qualitative change and reversal of the normal formula arc 
during the examination for quantitative change. (F%s. ;i au ,| ( i a . 


Condenser Test. Quantitative tests may be made either 
by the older method of foot-switch interruptions of the ordinate- 
galvanic current or by the newer method introduced by Sir Louis 
Jones in which accurately graded condenser discharges arc . nt 
through the muscle, a modification of the latter apparatus being 
made in this country. The latter have all the characteristic of 
the galvanic wave, with the advantages of greater accuracy of 
measurement in comparative and repetitive tests. V hco usisig 
the ordinary galvanic wave the foot-switch is preferable to one 
in the handle of the electrode unless the latter has a very wduk 
spring, as the movement of switch closing will sometimes chance 
the strength of the our rent by altering the pressure o- dis 
electrode on the skin. 


Fig. 9. 



Qiagno^tic electrode, fur electro ctiiufnodis mu. 

to determine degree of local disaJuliiy- 
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Fig. IS. 
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It would be very convenient to have a table of galvanic wave 
millianiperagc and condenser wave microfarad strengths for cadi 
motor point in the average individual, hut this is impracticable 
owing to variations in overlying adipose t,issue, etc* The current 
required in the corresponding part on Lite normal side must be 
taken as a control standard for an individual. The sftengths 
vary from H to 4 or 5 milliampores in plain galvanic waves and 
from .01 to 2 microfarads in the muscle testing condenser. 

With the plain galvanic current, the interruptions are made 
with the weakest currents firsts, increasing until the first twitch 
is noted. Stronger currents are not only mom painful but splash 
through to the other muscles, complicating the test. 

As stated before, a negative wave produces the first twitch in 
a normal muscle, while in lit) the positive wave may equal or 
surpass the negative* If the switch is kepi closed lor a few 
moments with a stronger current a decided twitch may he noted 
at opening the circuit in HD, the positive opening contraction 
sometimes being the strongest in this condition. 

With tests mode at intervals in the progress of the disease 
or fluring recovery from the triuirciitisnij tho icsnli-s iccoi e cl 
each teat will be helpful in prognosis and most convincing on the 

witness stand* 
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INTERNAL APPLICATIONS OF THE galvanic 
( 1 URRENT AN 1) SURGICAL IONIZATION 

In preceding chapters the principles of galvanic applications 
Inne been considered and the technic of the surface elect rode. 
It remains to consider the technic of this current within body 
cavities and in the substance of growths. It is evident that the 
chemical nature of this current gives it possibilities of relief 
quite different and at times greater than non-chemical currents 
and, save for internal diathermy elect idles, possibilities nt greater 
mischief when wrongly used. 

This possibility of unnecessary trauma in both galvanic and 
diathermic applications within cavities in non-mabgnanl 
is increased by the comparative lack of sensitiveness m tho 
and uterus particularly, and to a less degree in theWrtem.^ 
current that is scarcely felt when the active J ^ 

Strode is allowed to Me doom to the openw °f "« «*• 
shows the need of two precautions: 

X. An internal galvanic application h\- tie 

in dosage entirely by the observed externally 

zzasttjo&s** „ _ 

II On account of the extreme alwayB be W 

cutaneous junctions, internal -f™^ elr (lurillg short «PP 
steadily in position by J„ currMl( , or 

tinns of a gtdv&mu or olhci t | ie handle bei»fi ^ . 

remain in position during met uni |,v 

vented from sliding on, m « Lw by being M 

. 
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llic patient's buttocks. The value iff light shanks lo internal 
electrodes is evident. The authors regard a holder for an 
internal elect tbcU* that is large enough to rest cm Hie Moor as 

unwieldy. 

A small ionization electrode is held immobile in a cavity or 
sinus by being guyed in place with a strip of adhesive plaster, 
preventing even the smaller shocks in a waveless application, 

SPEl 1AL APPLIC’ATJONS 

The particular diseases or illustrative cases mentioned in 

«k oh...*, in ***** m*i «•«***** - £ " 

» b.. *• * < "XT: 

therapeutic uses to the physician ► 4-1 

the technic and actions of this uiiunt- , 

Readers interested in the tr^mert of ^jjg, ^Trecent 
direct current coagulation ant lomsta l _ niatherno^ i.Massey, 
work, “Practical Eteetro-ThcnrpeuRes^d D»tt« ^ 

1924), in Which the latest twtatP of tins WDj 


(C) Jeff Behary 2019 


82 



ns 


GALVANISM 


CHAPTER XII 

GENERAL SURGICAL APPLICATIONS 
OF THE GALVANIC CURRENT 

Sterilization of Cysts—Accessible Tubercular Deposits and 
Chronic Abscess Cavities—Stimulation of their Healing by 
Zinc and Mercury Ions. 

This use os tlio positive pole of the galvanic current is first 
described in the details of its employment in the several con¬ 
ditions mentioned below. 

STIC GOITER. —-The method for the radical cure oi 
cystic goiter to be described originated with ns, and has f>cea 
" J [l 1 PI c f 1 f or a nil m b e r of ye a re wi th uni fo ri ] i su e cess. Tlie d t ief 
d:fficujry in its application is the uncertainty at tending the tliagno- 
SL ' cystic goiter in some cases, where hypertrophied parnichy- 
mal tissue is so elastic that it resembles a cyst on padpatinn, 
b ncertainties of this nature may be cleared up by aspiration with 
a hypodermic needle, and abandonment of the treatment if no 
fluid is secured. 

i he method is the establishment of free drainage of the cyst 
by a small opening in the sac through the overlying skin, convert - 
e l into a temporary sinus by negat ive electrolysis, through %vbivFi 
aoii->■])(.if ami cnuterunt ions an? di[fused from a due prob*- 
a:u dgaijjated wit h mercury acting as positive pole. A w'avdos® 
galvanic current is of course used to lessen the pain of the appKca- 
tion. The sac walls and cavity are obliterated gradual^ 
repeated small diffinionv m rh,■ (nap inn- -M intervals oi p 
'Uy.y the*; diffurfoiM ?l f, such intervals ensuring absolutely 
'■ l,n '' in fee tin it nf the cavity during the treatment. * ■* 

tee fjfivii.y shriiik» under the treatment a greater interval i":i> 

1 Unwed between treatments, which are iiIho lessened in stre' 1 ^ ^ 
lh * y ^ but slight addition to the probing to kwp 
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the opening pirtulous until final healing, which may occur i 
seven to ten weeks, with a very small resultant scar T , ' 
has been no rise of temperature or untoward symptom of any kind 

in tlie cases treated. 

Technic of Application.—With the patient lying o n a 
large dispersing pad, a direct opening may be made by a bistoury 
into an undoubted cyst, under local anesthesia, the fluid evacua¬ 
ted and an amalgamated aiuc probe of suitable size inserted into 
the cavity and the mercury and zinc ions diffused exactly a? 
described for the treatment of sinuses and tuberculous cavities- 


Or, in cases in which the presence of a cyst is somewhat. doubt¬ 
ful. an aspirator needle may be made the negative pole to enlarge 
it? opening into a sinus by previously attaching a fine wire to it 
for conduction of the current after the liquid has been evacuated 
and the needle removed from the syringe. If the aspiration shows 
no liquid the needle is withdrawn and the treatment abandoned, 
as electropuncture i? of no service in non-cystic goiters. If 
liquid is found, a current nf 5 to 15 niilthmpercs is turned on 
gradually and maintained for fifteen minutes to create a sinus, 
the polarity of the active electrode is then changed to positive, a 
fine zinc needle coated with mercury being inserted and a current 
of from 3 to 15 mill!amperes employed for another fifteen intuulcs. 


It in? sometimes difficult to insert the positive needle unti 
the tiny skin slough comes away, after which it is readih m 
painlessly if a drop of cocaine or novoeuiiic solution is j^Yrtrd 
placed on the opening. The small wound is dressed " d 1 . 

zinc oxide ointment, 1 pari to HI, on gauze, am t u I 
remains ambulant. 


Surgical Tuberculosis. -By surgical tubeiTidosis it* 
ftr iy t uburenlouH fueus Ibid fo iirfe^sib^ ;<H i1 


" safety to the patient. 

. , . T-Uvsififll therapy !im 

burgeons w h<, j n trm=rt 1 .1 1 cm si* Ives m V n > ' hn . [ on hn- 

tjiki- i ht tremble to M-riirp t1u B pro]^ 1 iL|>p^ 41 , ;l ] lTOn d 

1,011 a| id to master its simple technic, will dou > 
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field for its use in n variety of tuberculous fed in 0 , lct . 

:mil m unopened deposits that may be reached w 

but the data on which these paragraphs are based is limiteTtn ■ 

tuberculous glands of the neck, a number of w hich werereDorted 

in the work cited and to u more recent ease of bone ah»™,„ 

of tuberculous origin. ^ 

The hypothesis on which the method is based is that the re¬ 
moval of a deposit of living bacilli is best undertaken in such a 
manner that file fresh wound made shall be sealed against their 
operative reimplantation, but it was later seen that even more 
was clone by the mercury ion in re-establishing the health of the 
pa Lient. J ust what tins is must be left- to the physiologic chemist. 

Xone of these cases happened to be treated also with the ul¬ 
traviolet ray, but this valuable procedure may be employed 
concurrently, and it is believed that the combination of the two 
would render special hospitals for these patients unnecessary 
in future. 

The technique is practically the same as that described for 
systs and sinuses except that in these cases, the chronic abscesses 
and sinuses being what were know n to the older surgeons as 
“cold abscesses 1 ' much more current may be employed at first 
to hasten results as little or no pain is produced. As the sinus 
or chronic abscess loses its “cold characteristics and assumes 
those of an ordinary wound, under repeated applications, die 
current will have to be cut down and a drop of anesthetic solution 
applied to the opening some minutes before insertion of the 
electrode. The following case of bone tuberculosis may be 
as illustrative of the possibilities of the method in other tiau 
cervical adentis, the patient being in excellent health at presen 
writing, eight months after cessation of treatment- 

An emaciated, anemic woman of 38 years ot age appM ^ 
treatment January S, M2G, *ho had hod tuberculous s - 
In tho left leg since early girlhood, and had been ™ p ^ 
four years ago frmr Ulbomilnsia of the left hip bone- 
Uses had refused to heal in spite of skilled surgical .df 11 
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! tomiiuUKm showed large scars at the site of operation unci 

thpee open stiluses admitting probes to roughened bone, one m the 
U pper portion of the left buttock, one at the junction of buttock 
thigh, and one in the lower thigh just above the popliteal 
region * Treatment was begun with 15 mill iampe res from zinc- 
mereury probes, thirty-one such applications being given during 
the following three months with decreasing itulliampcrage and 
frequency, when the sinuses closed, with greatly improved health, 
the patient resuming her occupation. Bone spicules were 
lifted from the openings from time to time. 

Sinuses and Ulcers maybe readily sterilised and stimulated 
into healing wounds by the zinc ion surgical technic described 
for cysts and surgical tuberculosis. 

' ZINC ION DESTRUCTION OF BENIGN TUMOKS 

WITHIN CAVITIES 

This* is most useful and best illustrated by the treatment ifl 
office applications of benign growths within the nasal (iuut>, 
both hemorrhagic and tfpn-hcniorrhagic* A well-grounded bus 
pic ion of malignancy should bar this piecemeal treatment an 
dictate a single massive application, but benign grnwt s o a . 
size may be gradually destroyed by the minor ine 
technic of the latter is as follows: 

The active electrode, of zinc, is the si^e of [i / 
ncedl^ fiv e or six inches long, filed to a sharp P™" ■ ' flatly 
slightly to reach the growth uecuratedv. It mailing wax 

at each application by covering it thinly ^ the 

over a Bunsen burner except a quarter of an 1111 * ‘ tumor to 

t fjl " covering permitting its accurate l0 ®f: rl '^"siiViiniiintion, after 
bjf; depth of its uncovered part under dtru ^ p ip then 

coeainization. Holding it in position after in _ ^ ^ ^^jed 
Suyed in place by a strip of adhesive plaster o . j fl t50 nneetod 
the face or forehead, and its light win ( ,,,t 
with the positive pole of the generator. 
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With a suitable dispersing electrode on the back n 
is turned on very gradually and without shock nniTmT^ 
milliniiipcrrs is attained, wi.ich is continued For twentl 2lJ 
The current is then turned off as slowly M it wa8 tumtl on 

In hemorrhagic eases the applications may be reoentcl w 

wee dy or ol toner; m non-hemorrhagic tumors once or twice a 

week. Shrinkage sufficient to make the nostril patulous ,n, y 

^ looked for after the first Few applications, with eradication 
follow] rig later. 
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NEGATIVE POLE ELE( TROLYSIS' AND AS AX 
ASSISTANT IN DILATING STRICTURES. 


I 


I 


I 






strictures of the Urethra-Oesophagus and Stenosis of Uterine 

Cervix, 

Stricture of the Urethra. —There has been much wasted 
literature on the treatment of stricture by the negative pole of 
the galvanic current. In the first place, stricture of the male 
urethra is said to be not as frequent since the disuse of caustic 
applications. Wo also know that negative electroliysis is <j* 
n* <rr?T i alkaline tuns applied otherwise. 

There is no doubt whatever that negative electrolysis will 
destroy cicatricial tissues if sufficiently strong and concentrated. 
But the final result of such vigorous treatment will not be differ¬ 
ed from that of other caustics, namely: increased stenosis after 
healing. 


The value of negative pole water-and-olkali attraction, in 
the minute dose proper as an assistant to mechanical dilation, is 
a different question. From 1 to 5 milliamperes confined by 
insulation to the dilating tip will greatly assist by lubrication 
and have a slight sdcrolvtic action; and ir not held im¬ 
movably at one spot more than the fraction of a minute, will not 
cauterise. 


J<j ujwration consists of first having an invlhal ! ' tl11111 j 3, _ 
he purpose of determining the aiKO of Hie stricture as . , 

ting an urelhul electrode otic -■‘Iw hirgvr lb 1111 11 ‘ if f 

ClU be passed without stretching^ Then newitivc 

mdr^ '-3 x 5 inches) over lumbar region al(.n _ tnkeiii 
After fjioper iitiliKrptjr |)retailticm^ lt ‘ v< ! iire(l 
U* Tdmde or.. lo ..«" 
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to Ilf tmti'il and then turn on current to the amount:# not ovc 
tivo millinmpuvs using very gentle pressure, hut not force, if 
the electrode selected is not too large after two to five minutes 
the instrument will gradually go through the stricture Turn 
the current off slowly before removing electrode to prevent an 
unpleasant shock. Repeat the process within seven to ten dnvs 
using a larger sound and electrode and continue ul intervals until 
the desired calibre is reached, See Fig. 16. 

S{ on is of Uterine Term- is treated by the same technic 
only six or seven mi Ilium pc res may be used, a most valuable 
remedy for a large proportion of cases of sterility and dt'stnorhwa. 

Fig, Hi. 
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The same may be said of stricture of the lachrymal duct but ho™ 
kiif milliampere will be sufficient. 

In stricture of the oesophagus the current may be increased 
to 5 or 7, or even 10 milliam pores in accordance with the greatly 
increased active surface oi the bulbs over which the current is 
distributed, giving distinct aid to the dilation, 
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H pi la tin n— Posi 1 1 vc Pole t ’ oagu tat ion—X ogati ve p<>i e D ^ 

mentation—Negative Pole Deduction of Skin YaricositieJl 
Port Wine Mark. 


Epilation.—The negative pole is of course usect for the 
■nine detiioilej aad stie i iisiiEli t<?i[ kind of needle is recoin mend- 

C'j. as with ibis needle the electrolysis is confined to the actual 
hair papilla and there is no resultant sear, the surface of the skin 
being undisturbed by the current. Confining the electrolytic 
action to the deeper layer of the skin results in lessened pain 
ahn. A pair of force [is will he needed to remove the hairs as 
they are loosened, and this should have a soft spring for easy 
manipulation, the hair being Lifted out rather than pulled, A 
magnifying glass is usually essential* 


The patient should recline on a coin'll or tilting chair, and the 
dispersing pad is best laid in the patient's lap over a waterproof 
contact being made with the hand. This permits the current 
t0 be made and broken by lowering and raising the hand after 
the propet current is turned on at the void roller, resulting in 
painful makes and breaks than any metal switch* 


J he needle i* passed down the follicle in the direction oi the 
J 'w, Avoiding piercing the walls of i lie follicle, Wi th a sufficient- 
jtopdflr needle the bottom of the follicle is readily felt, when 

fUrrcjil i- tut.Ion without shock until about 1 n illkim- 

penc is readied. The hair root uuiy be loosened in about twcat> 

'' hli ibis current. If the forceps shows it to be ^till 
''-bi Him cummr diould he continued until it is lotaened. Ibc 
nr.iiJI,. should raM be removed iliiIc.^ the patient's hand l® - 
r,i f J11 1| and ji -houh | nimaiii ulT unlit reinsertion. 
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The considerable pain of this lililc operation may be k^n ] 
fjriF pafnatithig u drop of cocaine solid inn p* || f)w ^ ^ 

sheath ivftcr removal of the hair, this occurring eaaaest if ji ^ 
placed ia contact with the needle before it is removed- Cocaine 
thus mechanically inserted into the little wounds will render 
nearby hairs less painful under the application, !m ,] permit an 
increase of current strength, but it should not induct’ the operator 
to remove hairs in rinse juxtaposition at- the same sitting as 
irritation and consequent blemish may result. 


Such a sitting is ustially continued for thirty minutes, and 
should not be repeated at. the same site until all soreness has 
disappeared. A wash of witchh&sel or alcoholic mixture dunild 
be applied for several hours after the treatment. 


Positive Pole Coagulation >—This application is designed re 
obliterate a tumeroxis enlargement of a bloodvessel by the pro¬ 
duction of an absorbable c outfit hot t and sufficient irritation for ire 
consolidation and subsequent absorption. It is employed in 
the treatment of cctuernovn fm§-iont<t and hemorrhoids, ami require^ 
that a platinum or nearly pure gold electrode be employ rib 
For the technic of wiring and positive pole coagulation m ;un m 

isms see ('hapten- X, Practical Klectrotherapenticsand Diathermy 

(Massey.) 


An absorbable coagulum in tr blood tumor is desiiab e ma ■ _ 
mg suppuration or :i slough, the avoidance of-an ^ 

being further secured by the puncture being hlih 
electrolysis being confined to the interior of the tumor l. —- _ 
ing iho insulated part into the cavity, I hire proP 1 Ir ^ 
n[ d opening from the action and permitting ire P* ^ut m tl 
I be needle is best inserted as a bistourj ni um 
bcuKirrhoid directly into the tumor. ^ until 

Bufn r-ii:rst fiimmlj of sufficient dural ion, ^ j oag varying 

the Bat in bard to the touch* the strengths^ -is much 
^riling to its »i*e. A large imRUm* while a 

r __ J ^ r p I fc " 


** 40 to a 


Fin 
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hemorrhoid hardens in fifteen minutes with 10 to iSmilliamp^. 
General anesthesia, preferably with chloroform, h asastiti&L [ n 
the treatment of an angioma in n child, while u Surface swabbing 
of some flakes of cocaine will suffice for a hemorrhoid, 

D 1 Arson vat coagulation is largely used for hemorrhoids, but 
it j* I relieved that the positive pole application lias a less painful 
technic amt is less likely to produce an open wound. 


Negative Pole Depigmentation.- Freckles, pigmented 
moles, accidental or intentional implantations of pigment such 
■ts tattoo mar A i and even powder marks in the skin, may all be 
successfully removed by the negative needle, the current pre¬ 
cipitating metal pigments against the needle in alkaline froth, 
including the pigment base of the pigmented mole. 

These applications are painful, due to the natural pain uf 
this pole and also the considerable time and current needed «» 
loosen the pigment. Freckles require the least current and 
tattoo and powder marks the most of both current and pa Lienee, 
The smallest sized lmlf-curved steel surgical needle is most con¬ 
venient as the point may be inserted parallel with die skin sur¬ 
face, It is held in a handle of light weight without rtmvnt 
breaking mechanism, the current being turned on atiei insertion 
of the needle. 

We have employed this method for the removal of a 
discoloration a square inch in size on the check m ^ 
months old baby. The baby was anesthetized wit < y , ^ 
and laid on a large, warm kaolin pad emmettet \\ i 1 ' 
pole, and the active pole was the smallest size hplf-curv _. ^ ^ 
rivcdSf li.-M in u handle. This was insern-d pandk ^ ^ 
surface imnwHatdy beneath l\w entitle. Ill f l , imncared 
about !fj milliamireres was turned on a h«™' n ri | _?j, ^ 
at. its sides, and it was possible with this c ’ lLrr ^ 1 ? f] ^. L Ue to 
I ' ju rated on an eighth «>f ftn inch length o . . amoving 
actually move it sidewise beneath the etUie t \ e1 '' - Colored 

the color, which when wiped invuy hy an 11611 
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four ounces of watcr ; A part of the work had to be repeated 
, onie months later with a final white scar, as it was found neres- 
guy to destroy the upper layer of the pigment .-producing cells 

also. 

Negative Pole Destruction of Skin Varicosities- In 

capillary varicosities of the skin of the noae the negative pole, 
with a very fine needle, will cause instant disappearance of each 
enlarged capillary vessel a few moments after the needle is 
inserted into it ami a fraction of a miUiampere turned on. The 
final result is excellent* The positive pole, though less painful, is 
more likely to cause a temporary blemish* 

Port Wine Mark*— A congenital diffuse angioma of the skin 
h treated in the same manner, but with a multiple needle elec¬ 
trode that has an adjustable insulating collar to limit tlie per¬ 
pendicular penetration of the needles, and of course much more 
currant is used* A white scar will result from each needle action, 
the intervening tissue being treated at subsequent application, 
but these should not be made until all irritation from the pre¬ 
vious application has disappeared. The treatment o? a large 
“mother’s marks’ 1 is therefore a prolonged one. 
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GALVANIC CURRENT IN OPHTHALMOLOGY 

Negative Pole Stimulation and Basal Ion Extraction-Ex traction 
of lkis.il tons in Retinitis Pigmentosa and Incipient Cataract— 
s ■Icio'ysis with the Negative Pole—Iodine Diffusion with the 
Negative Pole—Negative Pole Electrolysis of Benign Growths 
—The Galvanic Current in the Nasopharynx—Drug Diffusion 
within the Nasal Cavity—Destruction of Benign Growths by 
Positive Zinc Puncture— 

Negative Pole Stimulation and Basal Ion Extraction, 

Me lie d applications of w.ivelesa galvanism are made with moist 
electrodes within glass cups, that fit the contour of the sur- 
:’ i ■■■> of the ■-yc with the lids closed. The current, always a 
weak "Uf' of 1 to 5 millUmipores, traverses the orbital contcutls 
after pa* dug through and between the lids. As chemical action 
alone is desired the current in alt these applications is as waveless 
as possible and turned on and off without shocks. 

It is- evkk-nt that such :m application has absolutely differed; 
effects with the t wo poles, the negative pole effect bring usually 
described ns stimulating the circulation and the positive as 
sedative. Hut our present, understanding of polar action Eru3i- 
. rfes greater possibilities for straight galvanism in cyo affections. 

Extraction of Basal lone in Retinitis Pigmentosa and 
Incipient Cataract, U is indisputable that a negative applica¬ 
tion to tin- orbital contents with moist cotton in an eyecur 
electrode will »■rlrttrf hutes from the nteHtrulex of nearby 
jjff. jfihtt.umj f in.M on Ute iHcttif jtlttic tit the bottom of the 1 r d J - 
• ractifjrj btiUlg in direct proportion to the iiiilliam|J<-ragO i 
ita duration, ffeJtiwfi pignimtlOia baa been reported as fa vor ** ■ 
a Reeled by Negative galvanism, doubtless due to I he extra i 
of i h*- Du.of t lif Ml*|M inted pigment. 
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Seleroly&is with the Negative PoLe^m 

dcs-iibcil below, has a direct application in c<)n ,! 0 | ,, ^' Gd ““- 

*.. being reported byLedue, AJIemnn, Harris «£SS 

[[ is applied to the cornea with a cotton swab wire elect™,!, 1?' 
cotton being saturated with normal salt solution and ^ 
three!Iv to the opacity, With a current of 1 or 2 mill;., ,, 
two to five minutes, after cocainization of the conjunetivi TU 
fills are kept retract*! with the fingers of the left hand and the 
electrode is not allowed to come into contact with their edges, as 
these arc much more sensitive than the conjunctive. The 
best results were in oas^s reported as in their early stages. 


iodine Diffusion with the Negative Pole has been employed 
in ulcers of the cornea, with n similar technic a .1 per cent, po¬ 
tassium iodide solution being employed and ti current of M to % 

milli&fli peres. 


Negative Pole Electrolysis of Benign Growths .—■Pterygium 
and tarsal cysts are readily destroyed by the negative needle 
with Ii?-hs tendency to the production of u slough than the positive 
needle or desiccation* The pterygium may require 2 milliam- 
peres for some minutes, the fine needle being gradually moved 
its apex to the base of the growth without breaking contact, 
i' is inserted into the growth itself, parallel with the s el era. 
Hie cyst may be permanently destroyed with about I ruilliam- 
pere for q. minute* 


Hemorrhagic Retinitis, Incipient Optic Nerve Atrophy. 

Jf rjuckly relieved and the degenerative process retried 

by the application of mild negative galvanism (1 to 3 null tarn- 
PfTm) frequently. The author has often seen a partial 
* *A sight which continued for vears where cases- ' |CT 

Iritis, 


Tht ' Pains of Iritfs as well as other congestive affee 
■ ljr b.ir hit. usually quickly relieved by the npP l<it 1 
m « J dvuni 8mi 


of pos>- 
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Conjunctivitis, The catarrhal, and the granular form 0 ftU 
affection respond to zinc sulphate solution applied on a cott 
1>IVPr|, 'l sm ” u tiPPed electrode, made of platinum, gold or ziT 
nr a pure zinc tip properly shaped. The positive must be the 
active pole and. The negative surface electrode may be pi^ lj 
under the band, so the patient can control the toleration 0 f t L 
current by more or less pressure on the electrode. 


CHAPTER XVI 

THE GALVANIC CURRENT IN THE NASOPHARYNX 

ORAL CAVITY AND EAR 

Drug Diffusion within the Nasal Cavity—Destruction of Benign 
Growths by Positive Zinc Puncture—Granular Pharyngitis— 
Hypertrophy of the Turbinates—Otitis Media. 

Drug Diffusion within the Nasal Cavity.—This therapeutic 
procedure needs further study of the older literature, as inter¬ 
preted by our present knowledge of polar action and drug dif¬ 
fusion. Straight waveless galvanism or drug diffusion may be 
applied to the mucous membrane on slender, cotton covered 
wire loop electrodes or shepherd crook electrodes, the 
loop or crook presenting loss of the cotton in the cavity and 
imparting the qualities of a blunt, flat electrode when covered, 
These applications are veil borne after mild cocaine ?w:ibbmg. 
Mouth applications can be made without cocaine, 

Galvanic medicinal applications to the throat, on the contraf} i 
■in: badly borne owing to their stimulation of the reflexes. 

Destruction of Benign Growths by Positive Zinc 
lure -This procedure, is particularly valuable in both 
orrlmgirr and non-hioiiorrhagic growths within the nasal cm 3 
■'< ,-irj-y -i,. ired amount of power can be applied direcllv m 
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growth fwm Sender electrodes that are curved l JV tfc 
to conform to the Oiivity, the electrode bans thmiv ? Wl I 
with insulation and capable of exact placement a 
plication of a strength proportion*] to the area of tW™!h 
will often arrest the hemorrhage, and when repeated at inter¬ 
vals of two days to a week will cause complete disappearing 
of the growth in a few weeks, without a bloody operation and 
without subsequent recurrence of the growth if the base has been 
completely destroyed. 


In Granular Pharyngitis the application of zinc with properly 
shaped electrodes by the metallic electrolysis method is very 
efficient; likewise a similar procedure in eases of Hyptrlrophy 
of the Turbinates, or in the hitter ease a 2 per cent, solution of 
zine sulphate using a platinum, gold or sine tipped applicator 
electrode covered with absorbent cotton, of course. The positive 
pole will be the active one. The amount of current used will he 
in the point of easy toleration, usually one to three or 5hrec to 
five minutes. If the local application of cocaine or butin he 
made any possible burning sensation can he obviated. 


In Otitis Media a two per cent, solution of sdne application » 
Imost a s pecific, The author lias rep^: tto t > 0 5 n ^ [ _ 

isappea ranee of the purulent riiseharge after a . 

tut electrolysis of urethral stricture, if piopfi J 1111 . 

aving respect for the delicate tissue bvolvcdjejned^ 
arcful technic, can he made a successful and sat, Mu. ton , 


coduro. 
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CHAPTER XVH 

galvanism in gynecology 

Aseptic and Other Precautions—Wave Stimulation of 
and Neuron—Positive Pole Applications to Vaginal Cervix— 

Insertion of intrauterine Electrodes—Negative Pole In- 
t nuite ri ue A ppii e at i cj ns—P ositi v e 1 ’ole I jitraut o ri ne A ppli ea . 
tioiis— Positive Pole Surgical Ionization of External Growths— 

Uterine Fibroids—Uterine Displacements—Endocervicitls md 
Erosion of Hie Cervix. 

Aseptic and other Precautions.—The first precaution is 
proper cleanliness of the hands and instruments, for though t he 
extreme asepsis of cutting operations is not needed, the Linds 
and instruments should be clean and germ free. 

The second precaution h that the office practitioner without 
special training in gynecology should secure a confirmation of 
his diagnosis in the more serious cases whenever possible, so far is a 
diagnosis can be made by vision or the bimanual touch, lUony 
minor conditions of relative distress can fortunately be relic veil 
without absolute local diagnosis by vagina-abdominal wave 
currents, for many patients have been referred to surgeons for 
uterine trouble, and some operated on, for sigmoidal stasia with¬ 
out the presence of uterine disease. But no iniruulenne appl lta ~ 

(ion-'i should be made unless the presence of tubal inflow motory 
tremble, <t latent pelvic peritonitis , or pregnancy, hare beet j r/c/rMin * 

Wave Stimulation of Muscle and Neuron. I his is a mo* 

valuable resource to the office practitioner with n jcmiiuac i 
tele, Alternating surges, under thirty per minute, are 
indicated. With a sufficiently large moist sin,jUt 
on fins abdomen and n cylindrical vaginal elect rov e. t. 

Bid back of l.lic cervix, a half-hour t real meal fd v1 [l ] 0 | V j c 
will Lfjiio up lfie muscles of uuinied women, istimubm 
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circulation, .nchulinR that of the , lvi „y, a ,„l at the nnu* Hr 
help to overcome the trigmoWal ataaa B0 common win, {] ™ 

Ko routine procedure WH be mare valuable, with or without 
some preceding diathermy. 


Figure IS 



Vaginal Electrode fur AlLcrnaLmi? Currepl 


Various relaxations, displacements and other mechanical 
faults should not be corrected by taking a tuck in the relaxed 
part until a more scientific method has been tried. One would 
not rake a tuck in a suspender that had lost its elasticity if its 
relaxed rubber web could have this quality restored; and this is 
what can be done at times by wave current therapy in the re¬ 
laxed muscles of women who are not aged. 


Vi- kebplaU'l electrodes am suitable for alternating current 
only, A carbon ball electrode, (Fig. JR), which should be covered 
with cotton and moistened, is necessary when galvanic sinu¬ 
soidal waves are used . The wet cotton may be lightly soaped for 
easy insertion when a speculum is not used* \\ < l use a carbon 
ball vaginal electrode, (Figs. 20-21-22) for galvanic waves 
frequently. 


Figure I'J 



Cnrlhon Tip rjulvuim 1 Electrode 
TJie (h-niKii \mm\ly employed 


100 







u A I, VAN IS.V1 


Fiennes; '*1 and 22 . 



• Hlier forms oi Carbon Elec-trades used lor Rectal or Vaginal v^rk, 


Positive Pole Applications to Vaginal Cervix are indicated 
in erosions of the cervix. An active electrode of copper or zinc, 
(Fig. 23) f with all surfaces insulated except that in contact 
with the erosion is most convenient. Those cases generally 
require intrauterine treatment to reach the source of the irrita¬ 
ting discharge. 


Figure 123 



Copper Tip Electrode 


Insertion of Intrauterine Electrodes. Wc have used die 
method of Apostoli in insertion of intrauterine electrodes nr 
“"j'JU'h lor yearHj with a minimum of discomfort to the patient 
and avoidance of tenaculum wounds in the cervix. This inflth 
ifl superior to that requiring a apeeillum and tenaculum fur t e 
reason also that tin- educated touch within the vagina 
the injtf-rtk.il, coupled with that of the external hand 01 \.* 
ahdtJim-h' givi? u better knowledge to 1 he physician CJ f l ,£,s1 
oi the twly of the uterus and the direction of the axia of 
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ur^nuo cavity— n knowledge i \ Uli 2 , nh T 
af the speculum, even affcrtW Ntto the ^errt^ 
3 previous examination. The tochnse J /?™ asee *tained by 
w* thc tetrode to the cavity rather J» ' i> T ni!lsof confotj 
electrode, is os follows, {Fig. 24) < ftaD * rc Cavit >' the 


figure 34 



laLraLterinc Electrodes 


Negative Pole Intrauterine Applications.—Thaw applfc*. 
t 10nf m made forA m tftt, «■** ™«1 ,5 to 10 millbJC 
ror ^ mmute*. aferw, the same strength; ^MwhS*. 

-0 to .0 imlliamperes for five minutes, followed by fifteen minutes 
of alternating current surges with tin: same electrodes; prolapse 
the same as for subinvolution. 


I nlrauterine applications should not be made when inflammatory 
conditions exist in the a p pondages f nor should they be repeated 
tyb ner than every five to seven da ys, except, in the case of the positive 
pole, they may be made aflener for the urgent control of hemorrhage 
ci bleeding fibroid. 


It should bo unnecessary to state that the electrode is first 
sterilized* Ascertain the curve of the cavity by a preliminary 
bimanual examination and select an electrode to lit the curve, 
W ith the left finger locating the os, lift the cervix slightly by 
the finger under its posterior lip and pass the tip of the electrode 
along the palmar surface of this {left) forefinger until it engages, 
the os, when the handle is gently depressed curving the tip 
forward in the line of the cavity , in which it usually glides easily, 
though ther ia sometimes difficulty in passing the internal os. 

1 - ii'd, surmountable by patient effort wUhout force, remove 
f d« c : in-tnimenr and try a larger one, as the tip may have 
'":Ughr on ;j fold of the mucosa, or, finally, rt suiallci one. J ic 
instrument should lie supported at its handle during t realm en 
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Sin'll a method has the Apparent disadvantage of soilbip f v 
instrument with the vaginal discharge, but over forty V r- 
experience shows this to be illusory. 


POSITIVE POLE INTRAUTERINE APPLICATIONS.- 

This pole is indicated when the discharge from the uterine caua] 
k persistently purulent, a copper intrauterine electrode amah 
ga mated with mercury being preferable, with a current of In 
to 15 miUi&niperes for ten minutes, according to the ease, Xu 
NirtrorrAagt'a from any cause, (gave hanging polyps, which should 
he twisted off with forceps) the positive pole may be relied on 
to control hemorrhage almost at once, with currents from 10 
to 20 inilH&mpereSj the latter strength only with a large tipped 
instrument in the capacious cavity of a bleeding fibroid. With 
the larger dosage the largest i nstrument capable of insert ion nidi- 
out dilation should be used, and at times the duration should 
be applied to more than one section of the cavity at the applica¬ 
tion. with a total duration of not longer than fifteen minutes. 

Positive Pole Surgical Ionization of External Growths- 

An example of the use of this method in gynecology is the de¬ 
struction of caruncle of the urefftra, in which its use is somewhat 
lees painful than desiccation. 


As these growths are extremely painful and often extend a a 
inch or more up one side of the urethra, the method of lor*al 
anesthesia is important, insertion of the hypodermic needle being 
unbearable- This may be avoided by placing cocaine hakes on 
the caruncle ten minutes before insertion of the hypodermn 
needle, and adding more flakes during the ionization, the coca tin 
being dissolved by the moisture of (In’ part- 


With a large dispersing electrode on. a distant skin &,tl f 'J 1 ^ 
and foniH-ri i'd with I lie negative pole, three fine sine 

an* rul .. . zh ■ ■ ■ ' — *«* to 

xt sharp point, and 


ispermng cieeirouc on n wjskihl 
H i the negative pole, three fine ainc 
dne platc, each about two inches long- [ ^ u ^ 
connected to the positive pole with imr 
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These *r® passed into the growth and a current of 3 lo 5 
anif'en's tur,u,l uu without shock. As the ionisation proj 
more eum-ut is turned on, until finally the whole growth tu™ 
white. An ointment dressing is used during the separation „'f 
the* small slough. 


Uterine Fibroids.—Ever since the famous gynaecologist 
Dr. Georges Apostolic* Paris, appeared before the British -Med¬ 
ical Association in 1887 in defense of the treatment of fibroids and 
other non-purulent and non-cystiic conditions of uterine adenesa 
there hits been much controversy on the subject. The subperi- 
toneal and submucus variety, also the rapidly growing forms and 
those that have attained a size to cause sufficient pressure on 
adjacent viscera are recognised as being strictly surgical. All 
of the above varieties and conditions would probably fail to 
respond to galvanic treatment- but more likely harm would 
follow the procedure f perhaps not so much by application but 
because valuable time would be wasted while something radical 
should be done. 


However, there is a large proportion of cases of the interstitial 
variety when the only disturbance is either bladder or rectal 
pressure, or both, that are amenable to quick relief by positive 
galvanism applied in the vagina. 


The technic consists of having a large, moist, abdominal, 
if j l! saturated electrotie made of a material th.u 1 innn 
kin resistance to the greatest degree and a carbon m ' ,l,f_l 
■leHrorlc well covered with absorbent cotton or M UK! ^ , 

feced in contact that the current will pass through 

■ I I,. mj r twenty to thirly milliarnpercs for htbui to 
■ i; itrA longer seunee rnighi caueo pam < ut ' . lpM j* 

factilf- action of the current.. A copper 1)U , ^ 

ihouhj uol l>i‘ iiKi-d ah it iB not the local cffe< 
nl*Tf>olar, He*- Fig. 25. 
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Figure 2i 



Sourt 


Galvanic 


Current 


Assuming the case to be one favorable for this treatment, in 
a short time and sometimes after one application as outlined 
the patient expresses herself as having a relief of pressure and 
pain, if pain had been present, 

T’ivq treatments should be given weekly at first, gradually 
extending time between seanees as the case will allow. The 
fibroid will not disappear as with surgery when the patients 
sometimes will, but from one-third to one-half diminution is 
frequently noticed anti she becomes symptomatically cured ► What 
more can a reasonable woman want or expect with the alternative 
of facing a possible serious operation? The patient must be 
made to understand that total elimination is not to be expected 
lost someone antagonistic to the method injects bis opinion 
and causes her to relinquish further treatment* 

Uterine Displacements *—The positive pole with carbon 
tipped electrode is the method usually required where (lie 
condition i- one where relaxation of the uterine supports of the 
vaginal wall is the impairment to be restored* It is the local 

a*f riogeuf tonic effect, combined with the inter-polar action 

that produce* the result, -See Fig* 2fi. 
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It however, there are local vaginal adhesion* where d:* * 
application e:m be made the carbon tipped electrode Uov^t 
should be used with the negative pole where local ioniznt 
would W indicated, A thorough knowledge of the Ui«&\ r^ t J* n 
of the pole must be the guide to the requirements of the 
cedure. i a " 

Endocervitis and Erosion of the Cervix.— What has been 
said on surgical ionization mil apply to this class of eases 
but one must ever keep in mind that curettment and essential 
surgery must often go hand in hand in this part of the human 
anatomy. 


Figure 26 



Vaginal as well a Rectal copper tip electrodes are used with 
die positive polo for local astrigenl effect only. See Jdg. -h. 

f are must be used in the application of copper or any soluble 
rnetfil because of tendency to adhere tb the mucus surface an i 
forcibly extracted may cause a denuding of the mem rant- 
^h«n It is removed this is easily obviated by turning ® 
' -rrerd and changing (<« NVgalive pale for Internal cleclrotic la 
ahfj ut two minute's which will raltww it f use but little cm ren 


(C) Jeff Behary 2019 


106 




02 



thin procedure n* a reversal of tho Galvanic current will oft en 
V3M &e a painful contraction. The surface electrode for Vagina] 
application may be on abdomen or back or with a bifucated cord 
or both all dependent upon the part of the Vagina when special 
treatment is desired. 


In relax vaginal conditions a bipolar electrode to he used with 
the Faradic or vapidly alternating Sinusoidal Current. Never 
with the Galvanic Current. See Fig. 27 , 



lii-polai Vaginal Electrode 

Fig. 27 Shows bipolar vaginal electrode, where the vaginal walls 
have become relaxed and local conditions as might be indicated, 
for the use of alternating or faradic current only. 
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CHAPTER XVIII 

THE GALVANIC Ct RRENT IX UROLOGY AXD 

PROCTOLOGY 

Positive Pole Sterilisation and Stimulation of fleers- Positive 

Pole ('oagulation of Hennorrhoids, 

Positive Pole Sterilization and Stimulation of Ulcers.- 

This has been employed successfully in fif cure n ttno. A blunt 
sine-mercury electrode is pressed against the fissure, previously 
cocainized, and a current nf 2 or 3 ndlliujUpores applied fur five 
minutes, followed by an ointment dreeing. The treatment uM 
fie repeated in three weeks if the painful cumin inn :<■ i — '- 

Positive Pole Coagulation of Hemorrhoids. J ’ ■ 

of this procedure is similar to that in cavernous angioma. except 
that the puncture is made into the hemorrhoid direct ami that 
but 7 to 10 milliamperes are used. A platinum-iridium needle il 
employed, insulated with hard rubber or fused scaling wax op to 
one-eighth inch of its point. This is inserted, after cocaine 
ionization, with the insulation carried into the cavity of the 
hemorrhoid, thus making a buried puncture. The elect rude may 
be placed through the speculum, the latter being then withdrawn 
while the electrode is held in position; and when a strip of hard 
rubber is passed up the rectum behind the spot under *■**.-/ 
to protect the opposite rectal wall, the latter may be sarnet cw 
with all instruments withdrawn except the electrode and ruW 
strip without stray current effects. The current strengrttiu^ * 
turned will cause coagulation of the hemorrhoid m . ^ 

twenty minutes, which will be organized and absorbed wi■ 

^ slough being formed. 
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CHAPTER L 

TECHNIQUE—LOW VOLTAGE 

Alternating Current—dine Wave Currents—Rhytfua— 
Technique of Treatments. 

1’he alternating current is one which periodically flows in 
opposite directions, and in each direction for the same length 0 f 
time, and whose variations in strength when flowing in either 
direction take place in the game manner and are equal i n amount. 

When tiie current has passed from zero to a maximum value 
in the one direction, and through aero to an equal distance in 
opposite direction and returns to aero, it is said to have com¬ 
pleted a cycle. Fig. 3. The number of cycles gone through 
in one second is termed the “frequency of the current.” 

1 lie alternating current lias been efficient in therapeutics 
chiefly because of its indispensable use in the production of X- 
ray and high frequency currents. The localization of heat all 
djf way from fine desiccation to extensive diathermy pr one dure, 
i' in a class by itself. The localization of heat enters into relief 
artf l curative action of such a vast number of painful symptoms 
3f| d diseased conditions that Indications for Its use are almost 
«m ideas. 

^ iJ t there are other uses of alternating currents, when die 
are of low voltage, low frequency and sine shape, that are 
' ^•drh n .,j t„ this work, by which full physiologic stimulation 
hio-rnal hollow organs ns well as external muscular fibre may 
1 Produced. El. i« by this means that intestinal stasis and 
Impaired muscular areas of various parts of the 
** y, can be definitely acted upon without the production o 
'd Or tin-mi cal action. 
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The rambinntkm of hent and deep molecular massage often 
is of greater benefit in the majority of chronic cases than cither 
one alone. 


SINK WAVE CURRENTS 

In ISS:>, Dr. Kellogg devised a mechanism consisting of coils 
and magnets which produced a current of a much smoother 
quality and apparently of there value in the treatment of im¬ 
paired muscles than the Famdic current. In 1S&G, he presented 
a paper before the American Medical Association describing 
[he apparatus and claim in g distinct advantages over his earlier 
discovery, which was really an alternating form of current pro¬ 
duced by magnetic induction. 

In 1 St 12. D Arspnval of Paris produced an apparatus consisting 
oi more coils and more magnets to which he gave the name 
"sinusoidal current. It was later discovered that it was prac¬ 
tically the same idea as that originated by Kellogg, only with the 
greater number of coils and magnets. Tim effect was I he same, 
only the current seemed to have a smoother quality because of 
she greater number of impulses produced. Manufacturers of 
medical apparatus, realizing the importance of the newer method, 
reproduced me than isms under different trade names, producing 
a sinusoidal current. 

Afore recent products on the same principle have been de¬ 
vised, and at present the alternating sinusoidal current, and the 
direct sinusoidal current, have become standardized and better 
Understood. The rapidly alternating sine wave current, by 10- 
crraging the usual sixty cycles per second to one hundred and 
eighty cyde», produces a blended tetanic contraction with less 
painful effects. 

Th<- galvanic sinusoidal, on the other hand, is jl reversal of the 
polarity urn!, when made to produce muscular contractions 
-irffieicntly low to harmonize with physiological ion, the 
iace of I lie shin and consequent burning: sensation prevents 
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tolM »‘ u, “ render it impractical » 

«iive does not reverse its polarity . n H ; A , M I ' cctlon “l sine 
csuse the regularity a,,,! SK** v *"“ ■*- 

dcs tmml. >f the P°1*r effect j a not 

*-t - ■*-, - „ 

t»B be easity determined, and the -i t'i'neth n' ** functionB whit h 
of time during appliesH,,,, »els,, . . 

simulate normal nutrition of i he „ leEt f:,ll,lre "> 

whieh might defeat thcobj^t & “ %?*** 
perhaps more to the direct current . . .1 , ' r " s !, PI >I|0S 

there involved and must be considered as 4u! '“he 
current, unless used trtth the proper recognition of the „"mW 
cycles per second harmonious u-ith cellular activity mav ■,!<*. 
fad to accomplish results because of local irritation am! 

, lndoced - 11 ,s 'mneressary to state that the definiteness 
or the measured wave euitcent* must appeal to any physician 

» o < esires. to get away from the empiricism, which is a too 
common practice, 

.The Mav? current principle, from whatever source the origin 
J“ a * v he ' is btir] £ recognised as a wonderful Ee.-lp. in physical 
therapeutics, and I he prime object of sine curren t is to enhance 
the value of the different electric currents with which wc have 
a jenn familiar; but unless normal muscle action of the part 
is recognized and respected and treatment applied accordingly, 
t results arc likely to lie disappointing. With the presen I 
iterattnv: on the subject, combined with the improved mechanism 
r ° r " irr >’ r >tat the theory, there should l>e no excuse m sejecimg 
fbe proper method tn Fit the case at hand, 

An apparatus has I'eceutly been devised whereby the surging 
'“rjrrent.* nr wave generalor* can lie so utilized with a diathermy 
apparatus that the combined act inn of the two can he used. This 
device is constructed so as l.o permit the application of the 
diar h j TN. and the jdmiscmjjiJ alternating ritiiriil smith fuiieously. 

1 h*- advautngr' of thk i- dial a collective wave current impulse 
‘an thus la* uriFjzed, 


(C) Jeff Behary 2019 


112 




SINK i I KHKNT 


too 

RHYTHM 

Then 1 lists been much empiricism in medicine in general, and 
likewise in our subject, physical therapeutics. 

As physicians, m an- in tores ted only in what applies to the 
human body, in the maintenance of health and the prolongation 
of life. 

When a physician Es consulted, the patient usually has a pain 
or some prominent symptom that has stimulated him tu call for 
help. It is safe to assume the patient has either the result 
ni traumatism or infection. It is usually easy to determine the 
injury* but the source of infection may be near or remote from 
the affected area, and its discovery is the one determining factor 
to decide the course of procedure for relief or cure. 

Following injury or infection, after the acute inflammation 
has subsided and necessary surgery lias been done, along with 
other remedial measures, nature makes an attempt at repair, 
and if on account of age, low resistance, or other debilitating 
causes, she makes little or no progress, then it is the physician a 
place to take a hand, and attempt to assist restoration oi function. 

With a proper understanding of the physical and electrical 
methods now at hand, one has only to select the method that 
might apply* To combat infection and assist cell activity, w e 
must use Esther heat, mechanical, or chemical action, or by ’ L 
combination* Outside of local and constitutional effects of tk 
various forms of light, application and the Xray, >1 is the ^ os *' 
and uii’chamcEil action that in the majority of cases we ! 11115,1 
depend upon* 

Any attempt, at restoration of muscle and nerve function 
toward annual activity imial. be dealt with in reference to t e 
physiological nHioii t t ( that pari under treatment, Othenu^ 
'lirtcorrlunl rhythm will bn the result, and harm might ensue* 
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I'Ik- al*.Y<- rY.rn.rks bring ns back t„ norm,.! ,) t v)hm „f tll . 

***> : "" 1 "'*‘kp us willing to L|.,„J our 

physi.dOBj- ... M, Pl.j-si.-al therapeutic, m a bettor euH. 

■or obtain..,U jtooil results in treatment than the litr-r..1 ..re that 
usually accompanies physician* apparatus to instruct him 

to -cure lus patients. Too often this is his only source of in- 
formation. 


Whatever applies m nature to growth, maintenance, and per- 
petnif .v. necessarily applies to that vital principle wo . 
cell activity, which is the essential element of prolonging human 
hatt^cr siniilaritv there may he in vegetation am] 
human life, there is one principle that is recognised, and accepted; 
:hat there i* a t-i-nain coordination of activity which is known as 
rhythm. 


Anatomy i? the knowledge of the structure of the human body, 
arm is not changeable. Physiology is the Slim of the activities 
nf the v arious functions of the body, ami is constantly changing, 
;i.ti-i t l.:st chang-. which we recognise as impairment of function, 
b a tendency toward disease, and we meet it. in ah stages; con* 
sequentIv. our knowledge of what w r e would do, if we could, 
mu,'! be iruided by normal physiological semblance. Advanced 
age, constitutional disease, and diminished resistance from various 
cauH ;irf- ::l why.' important nmsidorations when therapeutic 
results are looked for. 


If the body is to work efficiently und to develop its physical 
powers to their full extent, it is absolutely essential that the 
movements- of the muscles on thr one hand, and I he activities 
o: the circulatory and respiratory systems, on the other hand, 
should be coordinated and integrated into an harmonious whole. 
Perfect coordination brings about (lie maximum of work, with 
the minimum of effort, Inromplct ordinalhm. on the con¬ 
trary. im vifnbly - pif-lI- inefficiency. 


An fijfaK([H;iicti response to stimnhii-ion 
rokpiralory ^ir^ulntorv r or mii^coJnr «y^M , rri' 


on the part of die 
i-idirr Ideally or 
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:i whole, involves u useless expenditure of energy. On the other 
humi. :i deficient response likewise impairs the efficiency of the 
meehmusm, and renders necessary function ineffectual or totally 
inert. 

Li is in keeping with this thought that wave current thera- 
:u-utii-s to synchronize muscle action were evolved, and clinical 
experience has sheuyn the usefulness of the procedure. The de¬ 
finiteness of the principle is shown by the accuracy with which it 
can be demonstrated, and it is generally adopted by those whose 
experience and knowledge have taught them the importance of 
roezing and respecting normal physiological action. 

To use the galvanic current intelligently one must understand 
the physics of this current, so one should have a knowledge of the 
underlying principles that keep the mechanism of the human 
bodv at the zenith of function if we wish to aid in this effort. 



TECHNIQUE < >F TREATMENT 


As in drug therapeutics, any medicine sufficiently powerful 
to affect body tissue if used too strongly or too long is as likely 
to do harm as to be beneficial. 

While cadi case should be treated according to special indi¬ 
cation, there are some general rules that might nppb if die wor ‘ 
is going io he done in a definite manner, 


All hough the nervous system initiates and controls 

ocement of the body, the energy re.ired for carrying out J_ 

'ivsical work is ilfsvnlopinl in Uics niuseks tbom^ _ 
>w,T u, irrnisfunn inti) kinetic cuergj, w . . 

, excr-fre or hci. «ml to mnnr t hoirsto-v of energy 
ul of muscular exorcise, 

Hr. .dtdikfi- nil I u rally desire lo pi'inlon* ipiik i _ til 

, i heir enthusiasm, :i partially paralysed imx»Av 



I 


i 


l 
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^ pomt of fatigue, the effect is debilitating i„st* !U | „ f j rivi „ orat . 

»™ te l1 * ort '' l ' aml vigorous upplical in.. have been 

1 or instance, in many cases of constipation, where 
subject has thin abdominal wills with poor expulsive p ()Wt?r 
rlio alternating surging sine wave is recognised because of its 
ability to penetrate deeply, with pleasing toleration. The 
patient and the doctor feel that mvigomtion of the part is needed, 
and the temptation to make the contractions powerful ami some- 
tinier prolonged oiten causes a feeling of profound weariness and 
frequently unnecessary local soreness. 


If specific technique were printed, giving exact Location of 

■ < r, „ ■, <_ ] requenev nf treatment , and length of seances, any 
'formation thus obtained, regardless of any real knowledge of 
rlie reason why, is hound to be more or less superficial. 

Hie busy physician tno often turns the entire physical therapy 

■ ■'.vr "*i hi? assistant, who may or may not have been properly 
r.’TiLicM. E he object of this book, therefore, has been to instil 
In T ij-'- mind uf the reader the principles involved, explaining the 

‘.VH^ . which ii understood, would simplify HOW and 
jV’rtub intelligent application to diseased parts. 

In other words, the successful operator with physical apparatus 
-boiilr] determine definitely just what he hopes nr expects to 
accomplish, along with the knowledge of the limitations of the 
method, being careful not Nj overstimulate, thereby exhausting 
arid inhibiting what is expected to be accoanplisbed. On the 
other hand, lie .should not allow timidity to prevent sufficient 
r ^fKm^- to the method used to insure results. 


I h jj -ame principle applies to the treatment of locomotor 
araxia. infantile paralysis, paralysis following cerebral hemor¬ 
rhage or traumatism. 

ijcr-rrod"- wl.f.i I for the purpose of invigorating 
the lower bowel where I lie nl tern a ling cm rival with surging 
• i • f o fis- produced dmuki be of :i *iz:e sufficiently large to so 
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lessen its skin sensations on the abdomen that the patient may 
fet‘l the contraction beneath the electrode within the colon. 

It is sometimes advisable to use two electrodes connected 
one in front and one back, which serves the purpose of one elec¬ 
trode but diminishes skin irritation anti allows more current to 
be used. 

Avoid giving any form of electrical treatment in the vagina 
or rectum without being absolutely sure that t he outside portion 
is held firmly by some means, not only confining the treatment 
where it is intended, but to avoid accidents, as it is well known 
that where the skin and mucous membrane meet, there is an 
increase in susceptibility to all forms of electricity. 

The author’s internal electrode support, sec Fig. 28, seems 
to answer this purpose of holding the internal electrode in place, 
as it is not only effectual, but any slight movement on the part 
of the patient will do no burnt, or run the risk of breaking a glass 
electrode where high frequency is being used, 

1 (iritis of electrode supports fastened to the operating table 

OT supported by a stand on the floor have been found impracti¬ 
cable. 
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f'ig 30 shows the Normal Viscera, with the \i\ti -ni' ,J 
Bladder retracted, exposing open sections of the Stem at » J 1 
denom* and Caecum, and incidentally gives a clearer ponwp. _ 
of <tn- position and furir-hmi of Lhf Mfneecal ^ alve. ■■ st ■> 1 ■' l ’ 1 *’ 
attention to the fact that the calibre and structure W _ 
are the same throughout, which is all-important m m crpre 
X-rays of the colon. 
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CHAPTEK II 

THE INTESTINAL INFECTIONS 

laulty Intestinal 1 jI imination—Exai1i1 nation without X-ray 
Obstipation—Caecum Infection—Colitis—ilealstasie—Sigmoid 

1'oxaemia -flail Bladder Infection- ( olemic I'lushtnt? W 1 

Intestinal Irrigation. 

FAULTY INTESTINAL ELIMINATION 

How few persons, even medical men. give a second thought to 
the process of intestinal mechanism as applied to the transmission 
of nourishment through the body! 

It is a very simple matter to make an off-hand diagnosis that 
one has indigestion, autointoxication, a gall bladder infection, 
intestinal indigestion or I hr more common term applying tr> 
perhaps all of these, u\, constipation* 

Any of Ihc above general symptoms should in no way be a 
guide for treatment of the condition, as the diagnosis is too 
"fr<m Hutch' on the patient's statement regarding his or her 
affected area* 

I he more mechanical n surgeon is, combined with his other 
ncoessary qualifications, the more successful will be his results, 
as unexpected cmnlitions are constantly met with that do not 
appear on iho surface, where ingenuity, ami not book knowledge* 
becomes the mast important element of success, 

1 rj illustrate; From the time one's fond enter* the mouth 
tint il it, leaves the body, the parage id the nutriment through 
the thirty-live feet of digestive tract, is p me 11 rally beyond the 
control of the individual, Nat lire has endowed ns- with ft passage 
proteeLed by firm and soft elastic I issue, mid in state of health 
all camera arc rounded to diminish friction and prevent delay 
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beyond the normal time of exit. If, however, due to wronv 
living, which is a broad term and may apply to everything from 
a faulty and unbalanced diet to improper wearing apparel, the 
stomach becomes repeated^ over-distended and prolapsed, the 
colon, as a consequence, is caused to bend at the transverse 
portion. The hepatic and splenic flexures become angulaled to 
such a degree that the normal transmission process, known 
peristalsis, is interfered with, and a delay of bowel content? igjhe 
result. — -Fig. 33, 

Likewise, a similar condition of distortion, distention, and 
impaction may occur in the pelvic colon, generally spoken of as 
the sigmoid. The condition as outlined produces what is usuatly 
described as intestinal Stasis, 11 is not enough as a guide for 
treatment to make a diagnosis of gastrpptosis, enteroptosis, or 
intestinal atony. As one grows older, or has less resistance, re¬ 
gardless of age. degenerative changes more easily take place at 
the angles described, due to a combination of local infection 
and diminished blood supply.—Fig. 41. 

X-ray examination of the digestive tract by bismuth or 
barium meal is absolutely essential to determine the condition 
of the stomach, duodenum, and ilium, as regards ulcer, malig- 
nancy, obstructions from other causes, and the rate of move¬ 
ment of bowel contents. 

Occasionally n twenty-four hour series of exposures will show 
i-he shape of the colon. A barium enema with the properly 
prepared bowel, in the hands of a good o|w&tor, will usually 
i f, veal the troth of the condition of the colon, which in the 
author s opinion, is more essential. It is also certain to deter- 
u j hsi- the; condition of the ilcoecral valve, which, if incompetent, 
^oijld tfhnw the barium having passed through into flic ilium. 

I IjIm could not be determined bv an X-ray by month as it 
miidii 1 . jr iLV*: a small arnounl of the barium which did not enter 
mio the caecum. 
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The (nW til the barium meal Ihmughpiil the rntire digestive' 
canal is of interest, ami it is not intended to convey I he idea that 
one should not do a sufficient amount of X-ray work to enable him 
to get at the truth as to where the foci of infection exists, 

As it is intended that this book shrill he practical, wc must 
take into consideration the fact that many pniicnts are Jinanemlly 
unable to pay for an extended examination. Often an X-ray 
of the colon alone, by enema, is sufficient to make a diagnosis, 

A radiograph of the stomach, regardless of its malposition, 
would be of little value alone in the average case of intestinal 
stasis and constipation, because of the various distortions of 
which the colon is capable. 

On the other hand, a well-defined radiograph of the colon by 
enema would give those familial with the interpretation of 
radiographic work a very good conception of the position of the 
stomach, and any therapeutic application made for the distorted 
physiology fount 1 would apply to both organs. 
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A very important consideration, and too often overlooked 
the fact that many forms of functional disturbance in the Pelvic 
region can easily he traced to Colonic Ptosis either Caecum or 
Sigmoid or both, by X-Ray enema. Such a procedure, before 
attempting any form of treatment, would present much’ persis¬ 
tent and useless tamponade and unsatisfactory Surgery. 

Amenorrhea, Dysmenorrhea, Uterine Flexions and Versions, 
Simple Prolapsus due to relaxed Vagina and Vaginitis (non¬ 
specific) are examples in Gynaecology. 

Rectal Fissure, Kectual Ulcer, Rectal Prolapse and Hemorr¬ 
hoids, very often are made to disappear when the treatment 

outlined in the chapter on Sigmoid has been properly carried 

out. 

Recurrent Cystitis is another example of a local pressure 
caused by an over distended Sigmoid. 

f he above illustrations arc to emphasize the value of a radio 
graph by enema, rather than the month, for a more certain 
diagnosis of the ietiology. 
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Fig. 31 

A modern fluoroscope causing sufficient flexibility of adjust¬ 
ment to meet all requirements will give a good general visualisa¬ 
tion of intestinal topography, 

lo make it a success however, the stomach and colon should 
be properly prepared as one would for a radiograph. 

Ihe author's usual procedure is, when it is possible, to have 
the patient take sufficient castor oil at night, followed by enema 
in morning anil no breakfast until afterward. 
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C OLON DIAGNOSIS WITHOUT X-RAY 

In the absence of a radiograph of the colon, there are 
certain diagnostic points which arc of value and should not 
fie overlooked, even if there is an X-ray verification. Given 
a patient lying on the back, clothes sufficiently removed to 
prevent mistakes, commence by percussion over the ascending 
colon. I.'f it is a case of constipation of long standing, antic¬ 
ipating that the caecum will be distended, a more or less marked 
tympanitis will be recognised, which will vary in individuals as 
a rule, according to the degree of angulation at the hepatic 
flexure, or whether a thin or robust subject, anti the chronicity 
of the constipation. The transverse colon by the percussion 
method will rarely elicit any information of consequence at the 
splenic flexure; however, there is usually a dullness in sharp 
contrast with the ascending colon. If the patient describes an 
imperfect and faulty bowel elimination, fullness, and if tender¬ 
ness in the left iliac fossa is present, and assuming the above 
examination by means of palpation and percussion has been 
made, a probable diagnosis of visceroptosis would likely be 
correct. 

To verify what seems to he intelligent guesswork, pressure t>n 
the region of the rigid twelfth dorsal nerve and on the eighlb 
left dorsal nerve at its spinal exit, will usually reveal more or 
less tenderness, which is sometimes very acute, in sharp contrast 
t.o the nerve supply above or below the areas mentioned. 

In a caecum infection which extends low in the pelvis, the 
lumbar nerves, which form the origin of the sciatic nerve, sr 
sometimes involved in ihe infectious process and so-calR< 
"sciatica"’ is often present, which is easily traceable, no! (,n ■' 
from the condition found by percussion, but bv a tenderness 
extending from the lumbar nerves on mrrropnnding side direct > 
over the course of the Hcialic nerve. 

Therefore, the old term "rtchitir rheumatism b firf|iic n 
infection- sciatic neuritis. 
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'I'hi h isi u [iadiograpb ft moderately prolapsed Stomm'h and 
Colon wtLh sufficient peristalsis Lo maintain fair elimination. 
Jl lift considered :i typical Castro-entero ptosis* vvfiii’li 

if recognized early and proper treatment administered, much 
linn- = j i l r I Lroublr would be Saved ns earn pared with tin: same *eM- 
dilimi [i f(*w months mc yriirs later. 
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Shows Ilie ( irLion tif ft prolapsed sU)Lh,u 11 j'jI m!] tlblufbFnce 
direction, which would likely cause abou ftll mtiertLly advaceed 
the Hepalir sind Splenic Vk*vm b* *" mu,fnU> 
to aJTer-l lliu JVlvii: Colon, 
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Fig. 35. 


V 



J hfi X-ray of a Stomach by barium meat, showing the organ 
1.0 hv ir; IJir !e;fl Iliac Fossa, I tic So-called fish-hook variety. 
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Fig, 3fi. 



K an. example *>F medium line gastropto&is which alone would 
r«oi give a dear idea of the shape the cal cum or sigmoid where 
Fiji- indications for treatment usually exist. 

Hus is sFtnwn fnr the reason that a single radiograph of lfn 
stomach ton often is considered sufficient. 
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OBSTIPATION 


Obstipation more clearly defines the condition of the mechani¬ 
cal interference with the normal transmission of bowel contents 
ft nd while the stomach may be primarily at fault, it is the colon 
that gets a deformity* all the way from slight abnormal angles at 
some of the flexures, to strictures, partial or complete. This 
condition may also be due to pressure from tumors or other 
misplaced and enlarged viscera, and adhesions from peritoneal 
inflammation and the results of abdominal surgery. 


That form of proper functioning of the musculature of the 
bowel so often spoken of by roentgenologists as spastic constipa¬ 
tion is usually a symptom duo to reflex nervous conditions, pos¬ 
sibly connected with Auerbach's Mexm t and in the proximity 
of some physiological or pathological impairment, nerve impulse 
is transmitted to the muscular fibres that arc sufficiently healthy 
to respond, to produce, and to maintain a local spasm. 


Many pages might bo written of the etiology and the various 
existing conditions that lead to faulty, irregular and insufficient 
elimination of waste material from the intestinal canal- Many 
authors attach much importance to some impairment of the 
nervous system, carelessness on the part of a patient as regards 
regularity, and many other details which have more or less 
bearing on improper function. (’on genital and he red it a r> in¬ 
fluences, in the opinion of the author, should hardly be con¬ 
sidered. All agree t however, that the habitual ftjul pci.**isE(nt 
use of cathartics, errors in diet, and the wrong adjustment 
of clothing about the abdomen are the important factors to be 
considered, and with the young and middle-aged are oftentimes 
corrected by regulation of diet* which is till that > s neesN^.ii^ f (> 
r'>hire nahiral elimination. 


1 he nirtjonivof subjects, however, who 
■hf' doctor for relief of one or move ol the 


present themselves to 
many ailments, have 
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:isa prominent symptom the inability of the bowels to function 
properly. If the condition is treated by depending vipen the 
patient’s history» without a definite knowledge of the Location 
of the obstipation, the results that would usually follow would 
he what might He expected from the so-eaUsd '‘shotgun’ 1 p re . 
script-ion. 


Muscular atony, of both voluntary abdominal muscles and 
colonic involuntary fibre, are involved and must be considered 
in outlining methods for restoration. Treatment of abdoraimri 
atony can be carried out to more or less advantage by manual 
massage and by many exercises that the patients can do them¬ 
selves. Intestinal atony, usually colonic, rarely involves the 
whole of the huger bowel, but in certain sections, there are well 
marked defective muscular areas that can be easily verified 
by the X-ray by barium enema. It is quite apt. to he delusive 
when an attempt at visualising the colon by a second day exposure 
with ;i bismuth or barium meal is made. The principal reason for 
this is that the angulation at the hepatic flexure is usually so 
acute and the caecum so distended that there is partial paralysis 
of its muscular fibre at the splenic flexure and sigmoid. If massage 
and other manipulations of the abdominal walls to restore tone 
and overcome the feeble expulsive ability arc used, it is still more 
important that the same principle be carried out Where the in¬ 
voluntary muscles have their most defective muscular area. 
The transverse colon, even if badly prolapsed, often shows well 
marked peristalsis extending around the splenic flexure, though 
the angulation seems equally out of position with the hepatu 
flexure. Fig. 34, () pc raters who are familiar with the mechan¬ 

ical or electrical attempt at stimulation of the colon, have not 
failed to observe that much more luvigoration, mechanical > 
-peaking, is essential on the right Hide than on the left, because 
of the local toxaemia there—-impairing not only the motor u 
sensory nerves adjacent. 


The i.ieatmejit of constipation 
recognition of I.lie various factors 


must resolve itself into fh' 
that enter into its causation. 
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^ ^tonir dyspepsia, “atonic intestinal tndi- 

*° ” U1 ,t ' : mll i v nivt'fi a iistran to a symptom, and is in itself, of 

jtfgtlOll , OIO>1 V f' 

CO special importance. 

. j, delusive to tliink that the abdominal viscera are sus- 
neaded in the cavity by the mesenteries alone, nr even with the 
f of mesh-colon, but they do act to keep the relative 
,1-ition of the intestines and other abdominal viscera, and thus 
prevent the colon from twisting on itself. 

In a normal individual, the abdominal wall is composed of 
firm, elastic muscles, which maintain more or 1^ constant 
pressure on the cavity. This pressure, according to Mummery, 
is estimated to be in some persons ten pounds to a square mdi, 
It is probable that it is always, in healthy persons, more than 
sufficient to counter-balance the effect of gravity upon the 
abdominal viscera and that, under normal conditions, the in¬ 
testines may be said to float within the abdomen, so that nodrag 
is exerted upon the mesenteries. If? for any Wfa&on, •*< . 1 1 " 

nai wall becomes weakened, this state ceases to exist, and all 
viscera are then subject to the effect of gravity Ami, m e > ■_- 
queneg* tend to become displaced downward. llh ls 0 ", 

following hysterectomy, and where there has )U “ * l ~ , . 

loss of fat from the abdomen or the body m ’ __ 

also sometimes seen following child-birth, v \< 16 11 - y _ , 

wall is slow in recovering itself* at which tun? v _ ‘ 

kidneys may become more or less loose from 1 11 u a l . 
and become prolapsed- Therefore, one »f lhe P l,m , _j c 
tures existing In chronic constipation, m ar < i ion *. f 
distortions already described, is the hpupaired^utuMUa _-ji_ 
muscle layers constituting the support of the a >c OI J l ' 1 
aiJ d it is here that abdominal supports* hko u ^ Tin _ «i v g- J 
arch supports, and the like should only be user rmi11 , ’ a 
pallinlive tiieasorf!, while Home thing is being c one 
teGuperation of the impaired muscular hbu 1 . 
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Constipation is chiefly of importance because of the second i r 
impairment to which it gives rise, The symptoms arc very 
numerous, such as headache, dullness, discomfort in the tibde- 
men, backache, etc,, but the most important results of severe 
constipation is the condition of toxemia called autointoxication 
When the contents of the colon are unduly delayed in their 
passage to the anus, and remain long retained within the body 
certain alterations take place. Chemical changes oeenr in the 
fecal material and many of the waste products of indieim be¬ 
come still further split up into poisonous substances or toxins. 

Coder normal circumstances there would not be time for the 
formation of poisonous by-products before the faeces arc dis¬ 
charged from the body; but in chronic constipation considerable 
quantities of these may form while the faeces arc still in the 
colon, and then be absorbed by the bowels and find their way 
into the blood-stream. The patient., in fact, is slowly poisoned 
by toxins formed within his own colon. 

We have good evidence of the extremely poisonous nature of 
these toxins in cases of intestinal obstruction. Here, when 
death occurs, it is more often due to a profound toxaemia from 
the poisons generated within the obstructed bowel than trout 
the obstruction itself. 

The toxaemia in chronic constipation is never so serious oi 
profound as in intestinal obstruction, because the poisoning 
occurs more slowly, and the bowel wall being undamaged, ab¬ 
sorption does not occur so readily. It often, nevertlu h 1 > 
produces, after a time, very serious consequences. 
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riLmi enema, shows a second tixamplc of tlx ‘ , nUC h 

villi ;i moderate abnormal Hppatu an ' f lJlc 
cd Sigmoid. Here at so “ “ outlidri 

position where intiieation for l|ih ’ 1 mt 
apply* 


(C) Jeff Behary 2019 


138 







SINK i KKKENT 


Fig. 39. 



SIiowk a ^better than usual’’ Colon pic ture, by barium meal 
takc-n after twenty-four hours. Also stomach by barium meal 
takf'n at the same time. 
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Fig. -10. 



Fi fis- 40 and 11 arc Lo illustrate llie value of the Radiograph^} 
t-wmx rather than by mouth in the majority or ca$es , 
ttu: colon is at faulL mririen tally before and aften K -‘ 


< ases. 
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CURRENT 


Sigmoid Electrode. 

1 form of Sigmoid electrode, made 
, i he oart for alternating Sine t„i 


Lai electrode 


,,1 eiecLrode tl«U 

usual Sign™ 1 ' 1 < 
Lion or j>rolap®a s 

mfl sine current. 
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CAECUM INFECTION 

There is probably no part of the body of which there has 
been so much written and on which so much useless surgery 
has been done, as in the region of the appendix. 

Acute appendicitis, with its well-marked symptoms, both 
constitutional and local, is almost invariably a call for surgical 
action. This is especially true in young and middle-aged persons 
where inflammatory processes often pursue a rapid course, but 
in the older subject, where there exists what is called recurrent 
or relapsing appendicitis, appendectomy is in a large percentage 
of eases unwarranted, based on observation and long experience 
in Abdominal Radiography. 

The position of the appendix is such that when the caecum 
becomes distended and toxic, it mechanically becomes irritated 
through friction with the internal crest of the Ileum, The 
return of the? same symptoms that preceded the operation for 
the removal of the appendix, the recurrent or so-called chronic 
case, is so apt to occur from six mouths to a year, that it makes (he 
patient feel, and the doctor possibly think, that the operation 
was not necessary. Figs, 41 and 45. 

A barium enema, showing sharp angulation at the hepatic 
flexure, the still distended and infected caecum, with a possible 
i I cal stasis, u su al ly ex pi aim * ' why T1 they tli i n k so. J "he a ppare n t ]y 
strong statement made might not be justified, if the author had 
not seen several hundred cases following apcndectomy, when* 
the pre-operative symptoms returned and were relieved oiih 
when the hepatic flexure was changed from a threatening kin ’ 
to a more obtuse angle by means of mechanical therapeutics, 

P f 

ft is unfortunate that top often the surgeon I eels th,d J 
the patient leaves the operating table and the hospital alive an 
comfort able,, the hospital and doctor having been (inane u ■} 
rewarded, the operation was successful. 
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To be wire, during the hospital eave t with the post-operative 
itntl caution as to over-exercise and diet, the sufferer natuial- 
[y feek benefited, but when be goes about his business again and 
bikey up active work as a healthy person would hope and expect 
to do after a surgical session, and has a recurrence of the pain 
<ltu | tenderness in the right side, it is most lamentable and dis¬ 
couraging. 

The above is no over-drawn picture, no exaggerated state¬ 
ment, and it is in keeping with the reports of many of our most 
prominent surgeons that eighty percent of the cases of chronic 
appendicitisj so-called, should not be operated upon. The 
modus operand] here employed by the sine wave (alternating) 
surging treatment should be used with caution about the caecum 
where diathermy has just been applied, and tenderness is present 


m a 
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Fig, 44* 



A GaaLro-entc roo toils meehamrally protiuciug a sluirp 
siiiguUiLioii at llie hepatic flexure anci cousequcnl cpw'umi 
distention anti Loxiema, 
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COLITIS 

The term "Colitis” is usually applied to catarrh of the colon 
(UU | often it is simply diagnosed as mucous colitis, which maybe 
' in "ulcemtive?’ or "membranous” form. Colitis, because of 
t ] U v character of the prominent symptoms, is looked upon as 
something that is of the nature of a "diarrhea” or “dysentery”, 
Jhat should be checked or controlled, while, a* a matter of fad, 
jt is a case of constipation, and the irritation thus caused mani¬ 
fests itself as above described. Radiographic findings, along 
with other prominent symptoms, make the condition easily 
recognizable, also a modern electrie-lighted proctoscope material¬ 
ly assists In verifying the diagnosis. 


The jelly-like discharge so often recognized, caused by the 
catarrh of the mucous membrane of the colon, is frequency 
hard to control, as it is one of nature's efforts to get rid of existing 
toxaemia, which is ever present, and will usually continue, re¬ 
gardless of diet and topical application, until the mueoea mj the 
bowel is so restored in its integrity that it will resist fort lies in¬ 
vasion of the disastrous bacteria. In aged patients, and 
of feeble resistance, colitis, unless checked, is likely L*Jc.ad to 
diverticulitis anil other degenerative changes, and malignancy 
is usually the sequence. 


Diathermy through the entire colon, accompanies I by not 
vigorous wave current surging treatment through ilu '- l * _ 

nilh frequent ultra-violet radiation front and b;n k, j*n 
proved efficacious because of the elimination of x n ’jj* f orm 
that were continpnsly producing the manifestation:- m 
^ H characteristic product of the infection. 

The results of sine wave current treatment wia depemi l^ 
? n ««> condition of the caecum as far as that portion oi t, 
w toxic. 
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[r should hurdly be expected that the descending ,[ £j& 
sigmoid would be made healthy until the toxic bacteria of tlv 
caecum had practically erased to exist. K 

Therefore, the treatment resolves itself into diet, local incdica 
tioti and restoration of the tonicity of the musculature rjf 
damaged area. 


ILEAL STASIS 

Sir Arbutbnot Lane, of London, was the first to bring before 
the profession a better interpretation of stasis a* applied to the 
intestinal tract. 

The word (< stasis"' has been adopted by writers when referring 
to any part of the intestines where there has been an inflamma¬ 
tory process, or a retention of eliminative material sufficiently 
long to have gone through putrefactive processes and resulting 
infection, 

The term, the ref ore r ts a broad one, and to elucidate the 
subject thoroughly it must be localized to a nicety, or any guide 
directed to treatment thereto will lack the definiteness which 
is so essential to the best therapeutics.— Fig. 40, 

When a stomach becomes prolapsed r which process IS usually 
over a period of years, certain changes take place in the adjacent 
tissue and sometimes the surrounding viscera. I he right kidney 
is often misplaced, the duodenum becomes not only ifepn^j ( 
but distorted, and consequently its calibre made smaller, am 1 ,f 
foundation for future trouble is thus inaugurated, Hg. ,: ’4< 

The stenosis thus caused may bring about ;| chronic dufldcnf _ 
usually further adding to stomach dilation, because d die 
retention of food therein. The stenosis may Iwconm. sc s< 
that the only relief is a quick resort It* gastro-t*nti rc> or 

Duodenal ulcer fe another . . . °f g:is.iroj>tos]&, ^ 

recognised early enough in young and tniddle-:igv« - SLl 


(C) Jeff Behary 2019 











135 


SINE CURRENT 

rigid diet, the proper use of galvanism, diathermy, aB ,t akm 
violet light, may prevent surgery. In the older subject, where 
general intestinal toxaemia exists, malignancy is very apt to 

follow V 


\ s has l wen outlined by tin* examination of the abdomen for 
localieation of toxic arms, that might explain certain symptoms, 
p| usR verification by X-ray examination, by those who are familiar 
with the interpretation of radiographs, it should not be difficult 
to localize the toxic area,—Fig. 45. 

Ileal stasis, which as explained necessarily is an ileal toxaemia, 
and produces certain ill-defined symptoms that arc not easily 
traceable to a source except by X-ray Enema. 

Lumbar and dorsal arthritis, and general autointoxication, 

am often terms applied to indefinite ^ 

Arthritis of the smaller joints, especially the fmg®> , 
noticed where there is no other manrfeatatmn t “'*>» ^ 

body, and after teeth, tented*. where 

inspected the physician ofli n 

the poison comes from. . 

As mentioned, an X-ray of tl "'. wouldbedetenilned 
barium meal, will not reveal dei| residu * _ ^ ^ t0 prove 
when taken by barium enema; w m 1 ■ particular con- 

the importance of the method to determine 

d ‘ tl0n ' , i to in addition te *1“* b “ 

The physical measures rewrted _ . fo!i of thP stoinac ^ 

been mentioned, will be mechanu a ■ ^ ri , a tiug the ‘ 
using the technique that would app 
the colon for constipation* 
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I . \‘i sixjws ii rofrm wHh such u sharp HhguluUon 
Kh j \iiri i tli:3 1 (he f)ver-distcn,(|p<l Caecum has cei 
ftrflrjtrnry :il Lhc lleor’Cfiil Valve. ns slirtwri J>y I 
irmm m. (In- Miiiiii. a rofiiiitinn raiojjiniml as M 
jjHi-nr-y, :iikI consequently* lleul sIelsik, 
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Fig. Hi. 


'•'id.4li shows• cnnililmn caae oft« 
«< cn iie,i ttlHt II..- lUKKCcal Vnlve » ' ntB< L • J 
t-rcalmcijl |iy alturnwtidg siiift w !lVtti 
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Fig. 17 , 


Radiograph by bssrmrn ini. Ul| l' wb <*■ IJ,< 1 lS 

nearly perfectly formed Colon- 1 1" P fl ^ en *' s ;j )H)| ,, L , r less 
Artcrkil KypertonsiOP ednsttpatioui t|[ 

^(■rKT;il Arlhrilis. 
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ig. IS shows Lite Radiograph oT pqtienl os big. I- _ 

oaths treatment with the Sine Wave <.i. . [ | l ' h j ' 1 j s a 

snding and descending colons. It is lo l 1L ' JH,tM ‘'l 
scaled irn|]irnvcment in the muscular appcai'ant.-G n«icecaJ 
>lon and a complete restoration of U» ^ ^ 

alve P and it is qmLu tinnerrssur> tlt * U \ - h rtrnj present 
yper-tens ion, roiistipation, :md Arthritic _ ^eero no 

^eri; entirely relieved anil aftrr live vt-ai* ltri 
ilwm of the symptom*. 
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A woman, ss radiograph token by borioni enema NwmW 

14 , 1920. The picture tbimwetl marked lint ^hi be 

colitis r.i the deal .ling Colon wilh a .distortion. k [(ic 

almost considered pre-eonecroos I he is 

traiivrrsr colon showing .smoothness. ■'on-J JjJj 

ramspiciiMis. Constipation wry seven ; n u* rtthi 

l>f Arll.riti. io " lr TVgewral app*™" *2 

.with ^corresponding *•“*' 


fsinal nerve. 

onr uf marked 
]as-si I mde. 
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Same picture as 1% 19 after 29 days, during which fS 1 "*'*^55 
treatments were given. The relief of all syiaptoroK 
marked in one month. ilive earlhnrtic pill* dn> y we 
seeled by a tablespoon fa I of mineral oil twice daily; Wood j 
reduced from m to 172. and all painful syniptflipsjwl even. 
I ho. incompetent I Ileocecal Vulv^ was a n parent l> - 
stored and a tonic appearance was in evidence 
whole- colon, where previously enisled marked j. j*: s 

resloroUtm of the tone of the partsiseusdv rer o^zem ■ ' v 

Neuritis, and Constipation were much relieved. I ...j ( ^ SSL>n 
was taken IW. II. L!K>2 a lift ^li-ni liviilmujg^ 
lc >.bc learned from figure •1ft is that a relief in 

existed in the descending Colon, 1 f S- s ^'., ’• T died fn 
$]*« "kink", thus surgery was avoided. 1 ht - '* - ,f, >rme d the 
ef Myocarditis and the attending _ the ucccs- 

wnter there was n« return of thi; auLo-mlojticflti 
mH- of drug ru rl harties. (r : „ t l£J warm (it 

I he lesson to be learned from such results is sul_ . «|rren^ 
cn,! * going ahead with the Irentreenl hy surpnh ‘ _ \ViLli 

" Vir n if the firnsin-ils of much hr no (it ore cJ, ‘ l ( . L> nlbincd 

"Jjl 1 Arterial tension existing in the ease ms ■ |j l( , patient 

' A11 f, :i , « |J i if ral tewir coridil ion t h rough mill! w-. - ’ lSl ,,j opera- 

(nild hardly have been exineicd to surv'^ 1 , | wlm-h 

trm for tin 1 M-mnv:il of a portion oF tile de*ct s 
^rgicnlly seemed to lie indienLed- 
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Ftariingraph 
stfiprnrlix In' 


Lari.. lowing Ileal's l " s,!l w,|ire 

,. rn removed onr year previous. 
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!■»(!- --hows s^jjtu- ijui-Iuto as Mg. 1 

nit'nl showing improvemctiL in the fiPtH-wal 
noticed with a relief of constipatiom aiwl existing . 
sAojicoF tin' hundreds of similar X-ray pii-luresu 
hli;s show, ns a proof of the advisability o n " 
chronic Appendicitis just because there is a P ^ 

u Htil thr iMisiliim iuiil rcmilitioH ill thf 1 h'P 1 ^ 1 ' 
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THE SIGMOID 

nm who haa raid tit i*cent writings of euc h 
as Alavajfrz, EabachoWj and Camion on the Mechanic* JIT* 
intestinal tract* and the way in which function k iiuj m inJ ', " 

the original mechanical program is interfered with. s hould 
understent I why, in a larger proportion of eases of intestine] s.. '' 
mia, the sigmoid plays such an important pari. 

Nearly twenty years ago, Dr, Gant, of New York, wrote L 
volume on rectal diseases, in w hich he devoted one abort chapter 
to the relation of the colon to diseases and unpaired function 
in the sigmoid and below, Recently, the same author fos given 
to the profession three elaborate volumes consisting of over 
fifteen hundred pages mi the same subject, and he has written 
nearly five hundred pages on the colon as a factor of importance 
in diseases of the sigmoid and rectum. 

The significance of this, from such an able authority, gives 
great credence 1i> what is said in this book on the [rnpartanee iff 
localizing the toxic? areas of the colon. 

When outlining a, therapeutic procedure, physicians liomff 
radiographic work in conjunction with physical therapeutics 
hiive frequently observed adjacent viscera relieved and apparently 
cured, that seemingly had no relation to the sigmoid and <h*. 
author has seen it verified daily in Ids own office work. I In- 
applied to cystitis, hemorrhoids, irritable prostate without '■ 
largement, and some forms of uterine displacement in I 11 
Ik on repeatedly observed where the persistent use ™ 
pessaries, tamponade, and topical applications within i n lll _ 
and vagina fail tn produce results, that with the tVi ' ? " 1uL ! - t 
the position of the prolapsed sigmoid it has \>e«n glvCI ‘, 
and just in proportion ns the prolapsed pelvic ■ " on ■ ^ 
Mvlii'Vi‘d uf it* iiupsLction and sagging, ihiw l ,sin< 11 ‘ )ri ^nr' 
free, in a degree, of the previous distressing and pami 

symptoms. 


h 

r 

t 

C 
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l’his T of rout si', does not apply too generally, because surdi ty 
Il'Is it^ place* and nmsl he respected. But, like similar conditions, 
removing the symptoms without removing the cause is quite apt 
(11 | 3r ing a recurrence of the trouble, with disappointment for all 

concerned. 

l ig, 53 is a good illustration of a sagging and at times Im¬ 
pacted sigmoid causing not only local and general infection but 
more or less pain and other symptoms by actual pressure. 
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Same ciist- ns Fig. 53 after Rectal trcot llul ‘i t ® i^tow tho 

Sinusoidal Wave methods. Hie sharp a "K 11 ,' iw^ns) inde- 
Hepatit- Fkxunr was of a traumatic omtara W a ’ lhe5t ° 
pendent of the Sigmoid for which the nit ]S 
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1IS 


SINE CURRENT 


Fig- 55. 



Radiograph of the. Colon by barium enema shows a very marked 
prolapsus of lhr Colon through Lhe left [liar* Fossa* extent mi. 

■ ■ 1 he crest of the Ilium. indications that the stomach prolap^* 
which shows Lhe primary cause. must have been oJ the ls 
hook" variety. Sine Wave Current administered through ■ 
Hepatic and Splenic Flexures, alternating with a Sl ^ 
cleelrofhs gave quick relief. See Fig. t2. 
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in' shown in Ki*- 

2. t-arthsirlifs discontinued 
sual dislrossing 
„.i Anv surgeon " r 1 , 

ytrta&SSsSSf 

_& d S^jsi ta jgs& 

iirli^r demise Iw fort • 

,| From Hie 

iittSOS 


Hie results of treaimciil 

pressure was reduced from -in lrk 

because not needed, and tc\m mj 1 

that accompany high arterial lens 
familiar with radiographic L cachings 
ditinn w:is drift mg loward _nimign.ii 
(l lln'sr ihijhI similar conditions <”111. 
f^rc the cabling Inxcmhi produce* 

rn.phrilis. iMyocarditis. mid an v;- 

11 vi- changes take place. 

Menu iulrslirial mdiugriiph* |,,;| > 
X-ray films, still rurther ULuslrating 

wlifTi- it is rssE'hlisil l" rliiUigc [rl ' r 1 

the foregoing illustrations for ,,n J 

Ihi* ..I viscerjit !SL< 

to vr Hie jinporlancc »i s ||ctl '■ 
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Pig. r>7. 



COton. represiMitH :j s.h:i rp angulation 
n i J 'n- ^ Cxur ®» with depression of Lhn Iran verse Colon 

, J " 1 ^ Jlsir- J'ns&i, nfLer four immllis’ InMJnn'ii! Ihroitgli 

on ihT* , ^ Wi ' 11 smri11 ^CCWKJl! in front and larger one 

f " * <PlS | followed by :l large surface ilecLrotJe in 

over < descending colon and u sing the Sigrmiiil dunirodi^ 
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sine ctukent 


Fig. 58. 



58is* this sainc patient eis described pit F’ig, iw having received 
twioe-a-week treatments by (.he Alternating Sinusoidal Surging 
Current through the Ilepalic and Splenic Flexures, afso peJ 
rertum with the Sigmoid Electrode. The ConsLipatioa, and 
pfdnrul pressure symptoms wen" removed; Ihc blood jjressun 
which 234 at Lhc beginning of the treatment was th-l. 

^ |lf second Radiograph was taken four months laLer- * 11 _ 

rJ rn w on their tTnnginaLicin what the patients com Hhmi ^ __ 

!l “vc been if a fmiHUmul restoration of the colon ,u)l n " 

ifistituterj. 



i:>2 


sink (thhk.vt 




X-ray "! the Colon, showing a rniiijili‘Lc Elileroptosis 
*‘Mending nearly Lo I lie pubes, '[’hr severe acuteness of the 
angler ii L the Hepatic Flexure with the distended Caecum, indi¬ 
cates that somethtngalong radical lines should be done to prevent 
fjrishil ( |i> malignancy in the near future; the age, si.xly. and 
diminished resistance of the patient prohibiting any-.effort 
^jryical means and restoration of partial function by phy.sh“d 
<Hurl ivfpnfrj fn- all lhat could he reasonably hoped for* 


(C) Jeff Behary 2019 


167 





\K UkeJi ihrvt k iTionlJis 
L rfki\ h> tJ)« inrtlJtjU 
r( r ih,* ,sioma<-!i fliid 
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. ^ r - -- T--1 -J. ' 

yfler Tig. 60+ show# a sliJJ 
Jn the meantime. LI 
improved in weigh 
results do not Hlifivi 1 
physiological function : 
effort toward restoration 

On the principle that modc LJ . 
medicine, this seems Lo be the kind of 
done lo prolong life and 
mahgnoncy in or i 

\ he mad visibility of surgery in cnses'of tlii 
continuous use of cathartics. the inal 


ii ; ui Lin in ; a imoy nr sixty years or age; run 
L, strength and general appearance. The 
very marked rimiiomicitl change, but as the 
was much increased, this proves the 
i was not entirely htlile. 

ns scientific medicine is prevenlali^ 

-„‘a ease where much may he 

prevent what would scent inevitable, 
»ouL Lhe region of t lie I ft pa tie Hw 1 ’ 

" is typo is obvious: die 
s, the inability of abdominal supports 
inn u. behooves tlu - physician who h^s 
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Fig, S2. 




Jn Fig. f]li will be seen an illustration of [he hurtace ^ 
for treatment of conditions of abnoimnal C ^ U, ] J ', nills t 

technique r^ Lo size and position of I he abdomifluj ch 1 ' al] 

necessarily vary with conditions. pi^ent. For a toJC subject 
electrode over the Hepatic flexure 4 by 0 nnlya 3 BY 4 

^ouUI be indicated white short person would r | ' “| >e Jsirger 

i^h si™. The doreal surface 

; Jml ril 31 Iil^Fht Ii-vmI Hum in front that the fit-* 4%0 ftfitm 


l. v hi iM^kin i i - ■h 1 sjjiin iii * ■ ’- • nili/%11 lilt IvtbPi 

I**' parallel with muscular arid nerve dislnn. 1 surface 

dec I rode should hr used with the largest ■_ . effect, 

declrode mj LhnL the Sigmoid may hnvr ! .i .-ii three cuts 
JThfteul tin migh t he imagined. gauged ptha ^ 86 

* lilted :,l fu.r . . lm\ it could lutrdly ht orninfc 

m explain I hr modus operrindi. 




































i m 


S!N ^ <thhi;nt 


<' Au * H L A DDEK I NFE( :tIQN 

*r — - 

f ° r S1,eci “ l d ' 1 ^ «>cy arc somcti.n. K''oliclc^ l' " " Jj* 

r,r s: ani1 the reBion iB ^ *.* 41c:. 

The ethology existing UUk v be that of gall sftmes, mali^uK-v 
• xtenwve duodenal ulcer, inflammatory proeessto cXidfej 
f tbc appendix, or possibly a pancreatic disease of some kind. 

The X-ray sometimes does, through oftener does not, .uveal the 
presence id calculi. ( Iwlecystitis is a condition or infection 
\k ioto the stage of bacterial changes in the bile itself, or possibly 
degenerative changes in thy walls of the gall bladder, leading to 
actual formation of calculi. 

i he writer has repeatedly observed cases of infected gall 
bladder relieved and apparently cured of all symptoms after a 
toxic caecum of long standing is overcome* 

I he usual diagnosis by palpation, percussion, and the InVkjry 
i)i 1 he case is very apt to he misleading as to the true condition, 
and also as to whether it is the gall bladder per w »r t (menus 
in I he immcrliatc region* which is the real cause of the disturbance* 

Recent discoveries of better X-ray methods hy the use of 
sodium tetraiudo phenolphthalcin shows the outline to a greater 
nicety of the area of gait bladder distention, which permits sharp 
distinction between surgical and uon-surgical indications. 

Dr* Burton B. f trover, of Colorado Springs, and others ty'* 
reporl.ed rpiick relief and apparent cliuiination of symptoms 
the *i hn- of the surging wave current* The effect, of euiirsi. 
purely mechanical, and the result obtained nnisl 1 f. L (a | 
brought about by restoring the tune of the intisde walls M ■' 
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through the infectious process, as might apply to , 

l* any other portion of weakened muscular fibre f, nm , mv nt “* 

It can be easily seen that there are many conditions when- 
the met hod would He harmful. hut when calculi, in aligmmcy, ami 
the like have been eliminated, the method worthy of con¬ 
sideration. 

The application of the sine wave current through a gall bladder 
may be the cause of immediate pain or extreme tenderness with 
or without actual pain, that may last for several days. Should 
there be such ail occurrence, it would He wise to relinquish treat¬ 
ments at once and make absolutely sure that gall stones are or 
arc not present. The very fact that a deep mechanical action 
was produced will often elicit the information that gall stone? 
arc present, or that there are indications of such a nature that 
further applications should be discontinued,, or used later after 
acute symptoms have subsided. 

In imiking application through the gall bladder '^ing tl M 
usual moist electrodes with the larger one mi the lnuk. |t "° 11 
be good technique to have the dorsal electrode ]>hu * d ^ v r __ 
the usual application for treatment of car rum llM 
desrri lied e lsew jlere. 










I5S 


<’UR](ENT 


'° LOXK ' FLU8HI * Ci AND INTBSTIXA). 1RRKi , Tlt . 
(irrigation of the ooinn ( 1V , u i i ,X 

It-iipihs and rim is called by some t.innii uf’ < “ f difftre »< 

■'colonic flushing." *™«|wh*or* of the method 

The usual process, and the one to « ., 

Sists of an apparatus wherein- large g| as9 " rs reflT ' ™»- 

«"?**? *» «f water; adjust,; , v 

that the returning 

ft irT™ [ 7 hne Mntente «*■ w esandned it j! 1 :;;:; 1 

dhL s £f“‘" be a<ld “' *° th. water as the £ 

Fig. 63^ 



J' :t design of a (loton flushing apparatus by iruiaus of which 
a rh^mng of thw rolon, especially me pelvic imrlimi, in aecom- 
pJimh-iI in a vny llm rough rioinniT. TJii'if 4iiv oMirj 1 nrnJ mare 
'■labftmh- rlchigns obtuiorihiu hm llu- prim-ipfe is lIn? same- 

















SIN K CUHKENT 




Physicians and doing Urn form of colonic detasiim 

(Into nlmo* 1 ,.mv.-n*illy go<K results nrthritj,, high arterial 
K.nsion, and i*» <'*'"•* conditions when, Mlonie tanwrtl, fe tll( , 
. t p|Mirpnt cause of the symptoms, painful or otherwise, 

Hlc late Dr* Seltzer of Philadelphia carried out the above 
program >n a| his CAS ^ of “testmal toxaemia, and in addition, lie 
followed ibe flushing by the use of alternating wave generator 
singing treatment as has been described, claiming that his results 
Ivcre double what they would have been had he used either 
method alone. 

The principle is plausible, anti where it can be so arranged 
to use the double method as referred to, it certainly lessens the 
time of treatment for the relief of constipation. 


Water is an essential constituent of the living organism and 
must be constantly supplied to replace that which is being lost. 
The chemical changes taking place in the tissues are reactions 
between dissociated molecules in a w eak saline solution. Hence 
anv considerable drying of the body would arrest ad null 
processes. When a man is deprived of food, lie is aide " 
for a considerable period upon his own li^uo. 

Tbe elimination of water takes place in t ^ u \ 13UT ^ i '^| |liatc |y 
and from the skin and lungs* The tissue*, u- t4U ’*.. J & mp\y r 
ihe same quantity in health, so that wit * A Amount taken ini 
the amount Of water lost is determined >\ ( 5L ’ ' mum loss, 
if enough water is not available to make up the HP"*' 

thirst arises. + . 

i ■ n r to 

V ariations in the loss of water me *■} nV cxceg § of heat 
from the skirs ? for this is the means bj ^ UL . ^ The amount 
■ftisdpatetl, and the temperatiJ^ 1 ^ 1 k< ]>t 113 " -y TOl y ievers^b 
of water in the urine h if the diet be t e sa _ ^-ruthcr th$ u^ ne 
the loss from the skin, and therefor* m loss of WJltt ’ r 

'* ^anty, and in winter, abundant* . t j| V Ul ^ n "J ' U 
fmni all *ourcr* IS ruiliOT "><*0 th[in U ^ e solid wood pf* 1 ® 11 * 
ffj-TMl, for the oxidation of tire hydif*g< 11 
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Hid 


^IXE’! (TRHENT 


11 half ! u "" v " hid ‘ imisl !>■■ eliininattil - n , 

qiumtity evaporated from !!„■ .. . ' ’ ,n !' 

l>mi ami a half, (wo-thmls of which is aver, „» , ‘ “ l,0,M “ 

.his total incases wry much with act^m^c "m 

he over half a pint in an hour, i.c, ten tiu.vs as ,„ lB . h * 

" " u * 5 “ *'“W ,vst - ! he ilrinking of an mc,^,| „ “ * 
... water docs not, apart from muM# ™ T ti.>n, '» 

evaporation from the skin, but the extra quantity appeateTtel 
nimc II.al ts !<• say, other thin K s bein K equal, water l, ; „ !, 
t diuretic action. Vhe evaporation from this skin fe ,i ( . 
tenmncrl durtng rest by the needs of the regulation of hex all() 
nor by the amount of water taken in* 

I11-’! : 1 well-known fact that the average person does not drink 
it sufficient amount of water, ft h afo true that a targe propor- 
Hon of people living in cities and large towns depending upon 
the City water supply for their drinking water, which unk* 
rrjisl^rJ hy ice orallowed to run a n maid [-cable time from t lie fnui^-t 
before taking, is usually more or less unpalatable, the result b 
thitr lea, coffee, and other decoctions and concoctions furnish the 
r lniK amount rtf liquid, taken into the system. People living in 
ihc country when 1 deep well and spring water is more available, 
floing different kinds of labor causing mom or less perspiration 
and thirst, which is nffsel by large quantities of pure water, arc 
less likely to have intestinal poisoning and its many sequences, 
such as the so-called rheumatism, arthritis, neuritis, and con¬ 
stipation. 

ff is noticed that young and middle-aged persons who arc 
chronically constipated, :ls they call themselves, and are habitual¬ 
ly addicted to the u.se of cathartics during u greater part ol die 
year, find that during their summer vacation in the country their 
enustipnlion is forgotten, which condition often continues for 
.several weeks after I heir v a nit ion is over. 

The body is constantly producing heat and giving oul heal, 
the mecharitarn in so marvellously arranged fchal the tenipcj.!- 
1 11re rif the whole system is adjusted so as to he higher than tli-d 
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rf *0 MBOiuMta* wiulituuis, and from time to time it i. „ Mea 
*rv »U»‘ thi : “ >,iy S,U ’" M t:lk< ' SU b« al c « 

U'v» ** !ooi ' b u emB ” *r m!,,n r ,,Ur *• ««■*' •*** C 

i, awl through chemical efforts and oxidation, change into CI1 ,. r „ v 
i0 be utilised where most needed. 


go much for the lirst part ol the metabolic prowess. The 
other consists in the elimination of waste matter and deleterious 
substimces which may be broadly described as the products of 
oxidation of the substances taken in the food or decomposition of 
parts of the body itself. 


Hence, the living structure to maintain normal nutrition must 
pot only take in and assimilate in proper proportions materials 
for repair, but deterioration, which may be called under the heads 
of congestion, inflammation, and over-retention; I he result of 
which is to disarrange the original plan of a healthy mechanism 
from maintaining its equilibrium. 


\ow when these abnormal conditions occur externally in the 
form of acute inflammation, abscess, some skin affections, aiul 
where proper medicinal applications or surgery might easily 
control the situation, the solution is simple, but when 
pumlent infections invade the inaccessible ateas, which wi ta 
tissues, and which may come under the head of mox-nhv, r " 3 
votis or connective, as variously arranged in ihtb'tvi-. 
then the process of getting rid of the local stasis orc l . . 
time to cause secondary degenerative changes is t & 
porta tit consideration of the physician, 

Without being too comprehensive,and elaborating, vpw ^ 

ion?, positions and conditions of localized mtes ma ■ < f. 

prevalent and perhaps better understood L X '' m y 1 hic k to 
bvr : elimination, so long us these local stust.s, ^ _ subject 
• rnjr * in diet, occur in young, middle-aged and - [l0 d 

Mature, with her wonderful powers of rccnpi U’ Mft /itself,^ Lt 
protective lining of tin* digestive tract, m.n a- oH . e vei\ ltl ** H ' 
H ligSit. flutiirbsucf: is paaaed over and loigo - * 
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less fortunate, as far as diet, nature of occupation up . |( | 

lion of the body is poncerned; or in older subjects ivwT 1 ™* 

of elimination grow less ami less, ami ability to 

more the eoad.t.on changes from one of »g* 

to pathological Significance, and before it has become a „S 

necessity, then .s the chance for (he physician to ,„ ! 

cither prevent or defer the inevitable. ”® 

Therefore, a para assimilative water in suHidcnl ouantiiies 
bo that the tissues become fairly saturated, and while in 
mechanical stimulation in any form the physician thinks best nr 
ha*-a! hand, will not break down adhesions ami cure ankyloget) 
joints, but will do what drugs can not do. ami more than'if i| jC 
same mocha ns cal or electrical process were instituted, and the 
tissues under consideration pricticallj| starved for the want of 
nature s own solvent to help set free the poisons. 


Even the systematic drinking of ordinary water is employed 
for remedial purposes. In this connection, weight must he Riven 
to the thermic and chemical effects of the water which have ad 
influence directly upon the organic economy and the temperature 
as well as upon metabolic processes. 


Water, when introduced into the stomach,, h readily taken up 
by the body. It remains in relation with the body fora consider¬ 
able period of time, and through the stomach and the intestinal 
canal it enters into direct contact- with ihc most diverse portions 
of the digestive apparatus. By reason of the equalisation of its 
temperature with that of the body, ns a result of absorption into 
the fluids and the blood-mass, and by reason of it? dusuumt 
constitution, water must have an especial effect upon the nu>[ 
intimate nutritive processes. When taken iatcm&Uy, water wt 
play uri imports Tit role, also us an inhibition material, iua, 
tis if i nters find penetrates all of the tissues and dicii hm r^tui.. 
and render? them permeable to walfr-flpUibln substances. 


Tie 1 nature of the 
amount of water c\m 


did has considerable tnlluciicc up 111 - . 

■tedl^he kidneys IF tu> excessive pmie 
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AH is nsrd, n fircater Mumnily of water should be drunk. This 
is because the nitrogen of the protein food is deleted in the urine 
in the form of urea, uric acid and other substances, and it. involves 
less work upon the kidneys if these and other excretions &uh- 
gtimceg be sufficiently diluted to prevent the irritation* On dm 
contrary, a strictly vegetarian diet, containing but a ainml) 
amount of nitro-genous food, requires less water. It is a clinical 
bet that a large proportion of cases of intestinal stasis is ihe 
result of wrong eating, in wlueh an excess of meal was the princi¬ 
pal factor of causal urn. and after die un physiological changes 
have taken place at different areas along the digestive tract, 
notably in the colon, the internal use of a considerable amount ni 
wafer is strongly Indicated; and to pursue the subject still hirihcr 
if distortions, bends, folds, ctc, f Approaching the possibility 
of kinks, are in evidence, making the area of infect ion more iso¬ 
lated and marked, the use of water to olTsel destructive a'-.iuii 
is again still more strongly indicated. 

Hydrotherapy, because of promoting more than usual ski' 1 
elimination becomes of great value in visceral *1 agnation. 

Soiled clothing allowed to be immersed in ordinary ^ 
(faucetj water will show more or less discoloration if ! l( . 
when the clothing is removed from same. If the same pro _ 
we re repeated with hot water, on account of 1he 
the heat the effect would be more marker . . ^ . [ n _ 

the same conditions, soap were added, the hmi n . ^p 

ereasingly noticed. And still further, if 1ht ' !"' ^ t | e ,. T ] Metric 
were violently agitated, as for instance m ‘ u| <ijsem 

washing mad line process, the maximum 
to have been reached in the cleansing P ,rj<c " 


. .., 


Likewise', u patient, may 

fibrosis, but the general appearance.- .i^h-il-mb" 11 - * 

„ wirM>R-<»> “ ,M ' , 


tarn, a fuoial o*i:»*T." 
toxic 1 1 
shawm and 


It 

e 


general lassitude iadicateB 
Eh in this daflfl of cusp* that Vil,l|r ^u^imflipiiti'd "trb'" 
simile of riot ben washing can I (| r|M |,?i1fPI 
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tlu human body by pro pet procedure and an assiinibtive water 
which means a water devoid of as much as possible of chalybeate 
or other mineral content sufficient to hinder quick absorption 
in the tissues. 

Poland Spring water, with which writer is very Familiar, is 
an example, having but a minute quantity of mineral with u mild 
alkaline reaction* Such water when obtainable, if freely drunk 
and used for colonic irrigation, combined with the sim- w&ve 
current technique as outlined for ihe treatment of ileal and 
colonic stasis, will certainly enhance the restoration process 
greatly. 


Statistics tell us that only about 2 per cent, of stomach 
troubles are the result of stomach disease per sc, but rather 
of the ■ luodenum or furhtcr down the intestinal trad. Ordi¬ 
nary gastric lavage has no effect whatsoever on the duodenum, 
no more than colonic lushing would have on the ileum side of 
the ileocecal valve. Therefore, the usual methods employed for 
local stomach washing, can not he instituted in the duodenum, 
jejunum or ileum. 


Assuming that it is essential that the infected areas m the 
larger proportion of cases of intestinal poisoning should he 
thoroughly cleansed as a part of the treatment, as should be 
done in cases of nasa-pharyngeul infection, the process to win™ r 
reader's attention is called seems to answer a question t a 
long been before the profession. 

Various circumstances have an influence upon the 
the aborption of water. The lower the aegree of tensio^. ^ 
vascular system, the more rapid under otherwise f 

will be the absorption of water into the W ^” pt#flig! 
considerable loss of fluids, as by diarrhea, 

BWetttillJi, copious oil mi nation of urine, or « ,t, c in- 

ologic prQCa», more rapid •bWjP ** 011 ° nistf- tcr 

tinal tract, will hr observed. Water t ^ ^ s1r(;:1]t i l 
in solution is more readily tftken up '« ° ' . jncrtftf** 

water containing much saline muliflr. 
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widerablv the attractive pOw-r of a fluid, e ape da% for m 
1 'ib it iVebie acid reaction* Thus, a fresh water rich in carbon 
Tnxii'h'’ and deficient in saline matters, is likely tobe most rapidly 
'barbed, and is particularly suitable as a beverage. TValcr 
-iiiiaining saline matters is absorbed much more alowly, and 
dll therefore cause it sense of pressure and Fullness in the stomach. 
™ en when taken in small [quantity, 

Civinc due credit to the institutions where hydro-therapy is 
the principal t reatment, and admitting the great benefit*■ t.,, t* 
i„rived therefrom in increasing metabolism, fcre'>> 

SS affections, much more may be done by 

of an assimilative water under proper technique. ^ jg 

made comparison, let, us llE ^ g J ne ^the room m 
swept, dusted and washed sufficien \ 1 * ^ furniture 

air of respectability and dirt — M 

and pictures there is the undistui 1 y annual cUsfiiuflg. 

which is rem^vvd only at the atm ^ ^ thc a ; r passages, 

which to ei certain extentEdwn\> a j ^ amoved ns 
compared with the sgme l oom s , yyble areas, this 

thoroughly from the invisible as W . C . ' r body and leaving 
would be comparing the healthy v.as m‘k ^ ftB eessih!e nr<^< 
areas of intestinal stasis to m to you the rI m an 

Therefore, it is the author’s intention 1 — slltlu .jcm mfoend 
that an assimilative water, a ^ a *' \ . quantiti*-' 8 *' 41 ^ # 

matter so that it fan he ahaorttet v - - c ij m iaati"« '" 
by process of agitation nnd t^rvw ■ _ ^ ftB gineTiteJ. :l j 

wasti, products or the deeper )s ^uld be iMrf° «'^ ^ 
no other way, the kidneys oml wou id be eon, 

own appointed share iff wmh. rCJ > go \ _ thiit is 

* ■ ■ i I d 1 I I 1 i t 1 


several years nf menu WJl , . . |ii i-n 

can \ h > trikcri, with results vi-hic 1 L- . n .. H 
worthwhile Up bring 1-he «nbj ' 1 


3K»= 
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There may he other pure waters m 1-lw various regions where 
people live, besides, Poland water, which answers the purpose for 
illustration, as it is recognized as being devoid of objectionable 
substances, consequently readily taken up and absorbed. 

The internal use of considerable quantities of water has only 
been touched upon in literature on the subject as might apply to 
drinking, colonic flushing, which is all right as far as it goes. 
From observations of hundreds of cases during the past fifteen 
years, during which the writer has given the subject of intestinal 
poisoning special study, ho is thoroughly convinced that definite 
and scientific mechanical manipulation of the abdomen, after 
large quantities of water have been taken, enhances the beneficial 
action. 
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CHAPTER III 

lol1*ii»“»W lis,l,llltcs —Extravasations —1 nfiltntions nril| , 

durations- Physical Treatment of Foot and Ankle Distortions 

__jly per trophy of Prostate—Obesity. 

INFLAMMATORY EXUDATES 

The viscera of the various cavities of the body, cranial, spinal, 
thoracic, abdominal, and pelvic, as also muscles, tendons, and 
nerves, are enveloped in shut sacs, containing normally serous 
fluid sufficient for purposes of lubrication* The articular cm vines 
are also lined with a serous membrane, providing a similar hdjriea- 
ting fluid for the joints. 

In acute or chronic, primary or second ary inflammation id any 
of these serous sacs, an excess exudate occurs* In acute ■ -r 
chronic inflammatory disease of any of the organs, covered by 
serous saba, these sacs may become involved with Ihe same re¬ 
sult s,—an excess serous exudate. 

Poat-nper at Reorganized exudates are the result of trauma, in Tin- 
course of surgical procedure, or the result of post-operative sc s>^’ 

Post-acute inflammatory effusions, and thi j pod-opt 
exudates, organised or unorganized, infected or Htcru-, P'- 1 * * l 
most conspicuous role in the tragedy of disease - XT1L lVi 
important factors in the production of chronic patmoty. 

Termination of acute disease by crisis favors rapid 
of inflammatory products; termination by b*' 1 * Ili ^ u 
and organization of these products. 

Nature, in many of the oases of acute 
entirely adequate to the task of absorption oi v- & outcome 
hut. mh often r-ourtpienously fails; and, since a • 111 ^ C&T , nt>l be 

r>t " f he unaided efforts of nullin' to remove the 1 ML ‘' (0 proved 

foretold, it h well to assume ihai she can 110 ' " jiathcriuy 
IJ pon that assumption. It is hern that gaU n" 1 ^^ '■ wave 

fi r f : oftentimes used, followed or uondiiu 1 ' 1 wt 
current, with desirable results. 
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PHYSIC Al- THE ATM ENT < IF FOOT AND ANKLE 

distortions 


The lone of the muscles varies widely, not only i n different 
muscles at the same time but at different times and circum¬ 
stances* Among the causes for this variation are; defective 
original development, different states of energy, amt degrees 
of cause through injury and disuse of the muscles. 


Anything that tends to impair muscle action in the region 
of the foot- is likely to cause deformity, much or little. Fkitfoot 
or any other jnulformatiou below the ankle, unless it is through 
injury, is of a mechanical nature. 


It is essential that the muscular and ligamcntal structure 
about the foot ami ankle, more than any other part of the body, 
be maintained at its highest point of efficiency. 

Artificial support, when adopted or applied to a part for one 
reason or another t may be used as a temporary measure, when die 
oiui h no longer able to perform and maintain its customary work. 


A;- it natural 3or the foot to have a flat surface to wait 

? n \ shoukl ^ made and adjusted accordingly, so that 

? l , ' .‘"'f 1 * K trLUSrke ! ^ al Part in that performance can 
have the best possible leverage. 


rf-umv./V. 4,1 '"^ l fau Pporters 7 etc.,, constructed in the shoe, or 
Orcs-Mir/ik u . n b t, f ll] ' V strapping to relieve some part where t-hc* 
tuwnt i'.o!r' f I 1U ? f ? lcoessit >' fkf1, ‘ n resorted to. but the real 
of the imiHfEiiJ . 4nr H !” nlar cotl ditions described, is the training 
power of tbs f nnS,t> e ' K ° 1hcy wil1 lv !* slin I he prehensile 


The Iihaal 

rotutiag Uie 

in cfhf'ir-Eii to 


procedure by ^|n<Nzm Ki pulling 
onjHclea of the foot, under the tmiiie 
El '"’gm- if htug perHisti'd in. 


Oitrsriiig, and 
of ‘‘miiRKiige ,’ 1 
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Tlir «sp tho Pino wave current jirecedei] i, v 
dialherniy, lenpthwiae m ~i B( , on the dative 5*2 
!in ,l ligaments when adjusted to the ncrn.d aotitttl of tllt 
( ,f the port is. in the hands of those who are f an ,i]i Kr with 
niqtu\ u mure silisfactory procedure. 



HYPERTROPHY OF THE PROSTATE 

This is a condition that calls for careful discri mi nation in 
repaid to whether it would be wise to treat the case or refuse to 
do so. A chronic prostatitis lbat has advanced to a stage where 
malignancy is probable would he aggravated by any form of 
treatment, and it is for surgery and mdium to do their best and 
L ’hope tlicy r have discovered it in time. 1 ' r \ he usual tnnu, hovr- 
over, simple hypertrophy in its chronic stage, can be greatl\ 
benefited, and surgery usually prevented by the use of vaw- 
currents—alternating—with or without the addition of diather¬ 
mic applications preceding the wave current. Ihe prncc unc t? 
carried out in the same manner as the treatmen) of a pm-.ip.u- 
sigmoid, .save that the large surface electn'do shou i w acres, 
the lower abdomen and proatatic electrode be i” l fm ltt 1-4)11 u 
with the rental aspect of tlir- gland. 

.V hypertrophied prostate, where surgery i* 11,41 ul " t ] ' l i | 0 r 
scribed, cam iiKiiallv hr relieved of the prc-sMi in sym; 
difficult, pa mini or ..-nr mi.-Hmii. :I . . . 
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above, by applications sufficiently often to produce results, 
gradually extending the time between treatments as conditions 
improve. 


Fig. 6 L 



Prostatic ElecLrode, 

Fjg. (VI shows a prostatic electrode, the treating surface having 
;i*concavity to eon form to the prostate for alternating current. 

Diathermy with a proper fitting prostatic electrode just, 
preceding the sine wave alternating surging current is probably 
the most valuable procedure. There is no cavity application of 
electricity where the maintenance of perfect contact is more 
essential than in this class of eases, and it is here that the rectal 
electrode support, 3 7 ig, 2S, or some similar device should be used. 

It is unnecessary to state that in using the current as above 
outlined, the metal abdominal electrode must be changed for a 
large, moist, surface electrode, while the prostatic electrode may 
remain in situ. 
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There are many areas of impaired function that can not be 
do^nheti in the list of diseases; condition that have no pathology 
but have a hmiicncy toward that end if allowed to continue, that 
may be dossed under the head of symptoms belonging to eeneml 
or faulty metabolism; 


Obesity, for example, may be treated by diet alone, and if 
striNly followed, other conditions being equal, is likely to 
produce results. Passive exercises, whether manual or mechani¬ 
cal, combined with hydrotherapy, or without, will often relieve 
patients of adipose tissue, but as a rule, will produce only tem¬ 
porary effect, tinier in conjunction with proper diet. Unless 
continued for a long period, ibis has a tendency to exhaust the 
patient and his exchequer. On (he other hand, with the average 
obese subject, when the rigid diet is no longer observed, the 
patient will usually relapse into his former condition. 


It is hmre that selective in cel arnica! j notion, the alternating 
surging current, according to the physiological action of tlic part 
under treatment, is the best procedure. This is because the 
prominent feature of the manipulation is that one will be able to 
tolerate a greater amount of rhythmical impulse, fcdnuwstc ^ 
in a way that would not be possible with any other pfe® _ 
method Other areas will be described in several of Hie ■’ l ech- 
rilqilOR," 


A eonibuiEitinri of mechanical gym nasties, properly 
tereeb and the careful adherence to diet will almost i ,1% . 


produce quicker and more lasting effects. 


\X Iicre diet and proper 


IlUAVl iliJJtJ e B k ■ -r J ^ J I . | ^Tl- 

exercise arc combined in treatment, wrinkles and »i m t "'>j- 
abb- featured nm less likely to occur. 

The probable explanation is that the equal „„t 

contraction gives the tissues a chain e ro fnler- 

hoeorne exFnniHtcd ,t» would apply, for in* 1 :,1H 
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nipt od galvanic or galvanic sinusoidal current. The latter 
also objectionable because nf the skin resistance, — burim^* 
sensation—which will he intolerable to the patient if the uec"<f 
sury forcible contractile effect is produced. 


Small surface electrodes, using four or six at a time, could be 
utilized to advantage, not only in saving time, but that greater 
areas may be exposed to treatment at one time. 

Mg. i)5 represents how several pails may be used at <ine time 
in treatment of obesity, or otherwise, as one might desire. 


Fig, 05 . 
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elution of Epilepsy and Asthma to Intestinal Toxaemia. 


EPILEPSY 

Epilepsy is a name given to a condition which is characterized 
!jv convulsions• There are many diseases, especially 0 f the 
heart and kidneys where epileptiform spasms simulate and 
approximate the so-called genuine epileptic convulsions. These 
are recognized as tire direct effect of the existing toxaemia upon 
the spinal and cerebral nerve centers. 

The disease epilepsy has its own special characteristics inas¬ 
much as the manifestations are of a periodic nature, and range 
all the way from a slight disturbance, causing a mental aberra¬ 
tion, to actual unconsciousness, accompanied by severe muscular 
contractions. 

Whatever pathological changes may be detected in a post¬ 
mortem within the cerebrum and the medulla the pat ion i has 
usually gone through life without the actual focal point in the 
etiology being discovered. 

Several years ago Dr. Seaman S. Bainbridge, the well-known 
^ew York surgeon, called the attention ol Ihc writer to e 
hospital record of fourteen cases of epilepsy, in the ^anom tjjtr 
which he had operated upon for intestinal stasis J' e ' _ 
thrrsc J afte r one year, had not had a recurrence, . _w r _ 

bad improved. Hinoc that time it is an almost ^ated 

vtil jrni that epileptic subjects who have been succor 1 ■ ^ fie|) 
lu n rson-surgical manner, for their colonic toxacmi ', 
relieved and many eases clinically cured. 

It Ib understood, of course, that strict diet. f |-, l0 iridea 

b a procedure. The pci melons nad iH'rsiwU n 
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jit these rjLM h s so blunts reflex irritability that abdominal 
torus sire often overshadowed because of the nature ,,j- 
manifestations. 


-■\vmp- 

rising 


It m hoped that the reader will not think that the < Ul .i 
intends to 0 pnvey the idea that intestinal toxaemia is the < iT 
caiLso of epilepsy t but it is certainly sufficiently coninmn ? r 
warrant more erodrme than is usually given, 

Epilcj.isj 1 is a disease nl such great importance iliat an 
examinatirm by enema should always be made so that the fori 
of infection can be located and definite applications he ajinlied 
pursuing the same technique as outlined for treating the caecum 
or sigiuohl. 


ASTHMA 

Spasmodic asthma is due to n sudden contraction of die 
circular fibers, and eon sequent narrowing of (he calibre of tine 
bronchial tubes. It is influenced by climatic conditions, heart 
disease, so-called “indigestion,” and is amenable only rarely in 
medical mensures, only as the cause can be determined, as might 
be with accompanying bronchitis or a heart affection that might 
be relieved by appropriate remedies. 

Asthma is one of the many conditions like hysteria and 
epilepsy due to reflex disturbance, where the spasm am I nervous 
manifestations are the only things observed, and the resort to 
antmpasmodfo# apparently Hie only thing to be done, 

Enlarged prostate and intestinal loxarrum, with specirif 
reference to the sigmoid area, when relieved, has often '■houn 
a quick diminution of the spasmodic attack, and in proof <>J < Jl 
assertion, the asthma returned just in proportion sm 1 l JI ' '- 111, 
mentioned became active. 
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CHAPTER V 
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- illt i (JllS and CctnclUBbns—Reactions followir% Physical Thera- 
peut3c^- whftt Thc ™P eUtic Insults may be Expected in the 
Treatment of Intestinal Toxaemia—Summary and t 'oncluseni* 

UCACTIONS FOLLOWING PHYSICAL THEUAPEI’tR S 

The average subject of intestinal toxaemia that physicians 
to treat by methods outlined for constipation must b> 
carefully watched at first, for fear of temporary disturbance. 

The common practice is that of treating intestinal toxic 
areas find by diathermy, followed by the surging altenmling 
current through the part* The toxemia thus liberated, is rmr in n 
reasonable time eliminated, produces n reaction in the form "f 
headaches, general malaise, and even a temporary arthritis 
may ensue. 

Let it be impressed upon those who have not observed these 
deleterious effects, or who are just commencing to use apparatus 
of the nature that would he employed for such condition- that- 
the first few treat men la should be administered in *ueb ,imtliur 
fhat the patient will not be locally or constitutional I \ ■. 1 ■ 

to prevent hot only discouragement of the patient, but bringing 
discredit upon a method, where a better understand in?, v u 
livoid the necessity of explanation. 

h is on the pri unpin* by which purulent urea!? an 
b} the surgeon by effective drainage. that hm^tina 1 . j 

pecially about Ihc eaectmi, should bo carried a^ay u- 
^ixU t and not be set free and allowed to be rc-ateur • 

lfl flV °id the reaction mentioned, it is betu r b 1 to 

r,|| mt for intestinal toxaemia twice a week. lD . c jniiTn - 

. 1,r . litres :i week—a common practice' tbtff ® |V ’ . p, ,, 
f ' ri,> ' J propF'r t irm- ff.r (-liminai b ■ ri "* 1 l |r l" 1 '^' 11 
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WHAT THERAPEUTIC RESULTS MAY BE EXPECTKD 
IN THE TREATMENT 01 INTESTINAL TOXAEMIA 


Not every surgical operation, medicinal administration, or 
physical and electrical application is productive of the results Uie 
patient expects anil the doctor hopes for. All the way frum 
amelioration of the symptoms to complete relief and restoration 
of function and the prolongation of life, is the object to be attained 
in the treatment of disordered functions and diseased conditions. 
Thi* will be brought about just in proportion to the physician s 
ability to correctly diagnose, and his familiarity and knowledge 
oi implements available tor consummation of the object in view. 

previously stated, the resistance, age, and citron idly of 
the existing conditions must necessarily determine the length of 
linii' needed to produce a sufficient change in the tissues iavolved 
to restore impaired muscular tone. Subjects with firm abdominal 
^.1 l n though the colonic iingles be sharply defined, will respond 
mnn. quickly than :i similar intestinal condition with jLljdomiiia] 
W * a1 l * 1 ’ n an< l l eii * responsive to passive stimulation, 

ihc average subject of constipation will usually respond 

m m. rimcldy h the rectal electrode is used as outlined elsewhere, 

h j b is patient is treated t>y the common method through the 

j!’ i ll - r,J1rHr ' Hie prognosis in a ease of intestinal stadia 

st depend upon the factors mentioned, also, the faithfulness 
°* the patient. 


the Mi-vu -if 1<>llUU ^ with thr- usual distortions at 

of i| jr - i I. 1 ' y 1,0t ‘ anatomically restored, but if the motility 
is I, .'..r r U .. ,]l . il u ! ttll> intestines is improved and the function 
cup'll if' ogii-ally p t.]jepatient run hi> considered dinirally 

mm * lf ^atomically replaced. 


Whim urn- 
ticH,aiul the 


considers the disastrous effect of continuing vullrur- 
timbiELty of mher forms of 11 ii'Eliciiti' or surgery lei 
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restore defective muscular action of the involuntary fi| 3re 0ne 
should be contented, even should it be deemed advisable to return 
again and again for treatment, realizing that neglected areas of 
distorted physiological function have a strong tendency to become 
pathological regions that soon become beyond repair, where 
surgery is often attempted but disappointing in its result. 

It is best that patients having u prolapsed and distorted 
colon, which of necessity requires a considerable tune to bring 
about results, should be informed of that iacb when treatments 
are first instituted, lest they receive the impression that tho> arc 
to be "cured” in a short time, lose confidence, and question the 

capabilities of the physician* 

It is not necessary to state that a mdiograpli jf ^ ™on 
taken before and after a reasonable nwu >0 0 ' f t | 3e 

real scientific procedure to determine results regard^ 

patient’s statement. 
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IK CONCLUSION 

The writer does not wish to leave the impression that just 
because so much has been written m this volume on the treat¬ 
ment of ga&tro-intestinal conditions that may be considered 
physiologically abnormal, the rhythmic wave impulse ther¬ 
apeutics as outlined under the term Jl sinc wave current 1 ' on 
not be utilized elsewhere about the body. It lias become a 
common practice among many physicians as an almost routine 
procedure to combine diathermy with the mechanical action 
of a modern apparatus, in an innumerable class of sgb-aeutc and 
chronic maladies. With selective motion now obtainable by 
apparatus, physical therapy has become so generally adopted 
that massage and manual manipulation is thus being superceded. 

By application of the principles, and a thorough knowledge 
of the mechanism, one can materially increase his therapeutic 
efficiency. 
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SUMMARY OF 1 HE GALVANIC CURRENT 

L I he galvanic current has two practical fields of usefiilne^- 
a r when waveless, and, b , when in waves. 

II- rilC waveless galvanic current has a broad use in medical 
applications because of the production of stimulating chemical 
interchanges in a local part as a substitute for diathermy or in 
association with it; it is particularly useful in diffusing drugs 
into a part immediately below the appropriate pole; it diffuses 
sterilising ions into infected mucous or abscess packets; uri-.-si< 
uterine hemorrhage; and when used in massive dose will dcstrnv 
local malignancies. 

III, The galvanic wave is chiefly valuable in the diagnosis m' 
the results of injuries and disease of the motor mechanism, 

IV, Galvanosurgery has a useful held in the destruction oF acces¬ 
sible cysts and tubercular deposits; the removal of small skin 
growths; and the sterilisation mid healing m sinuses. 

V, For the relief of pain and congestion it is (he most depemhibln 
of all physical or electrical methods. 
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I n a volume of this size, having for its object to teach n r i ■ 
rather than Physical Therapy prescription writing only * 
comparatively few Therapeutic indications are mentioned * 

Sufficient has been said so that even the novitiate nmv graap 
the idea that the Galvanic C urrent has very definite propi ng 
which when understood and appreciated, may be used with 
great benefit- 

The Positive Pole should be applied on or about the painful 
or congested area for relief and on the other hand, the Negative 
would be the active Pole where congestion is desired for its 
nutritional or solvent action. 

A> for instance in a case of Pacini Neuritis, Lumbago, Sciatica, 
or C erebral congestion, the positive Electrode would be applied 
on or near the painful part and the Negative on the Solar Plexus, 
Abdomen, Ankle or some distant point, the strength of current 
to be determined by resistance in circuit. 

ff pathological conditions are reversed as in Facial Parab^ 
Infantile Paralysis, Locomotor Ataxia and similar are* 1 ® 11 
the essential element ts to restore nutrition, then the 1 
would be the Active Pole. 

ft. is here that the unidirectional Galvanic ■ £ 

Current can be used to great advantage- ^ 

The same principal applies throughout the bod} a 
not only local polar effect bid interstitial as well. 
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SUMMARY OP SINE WAVE CURRENTS 

evid, *“ !“"**" ‘heir «o. 

bined electrical and physical method, “long!vit“h hiBh'f"'* 
current and the various light effects.' " °" K ' hiRl1 y 

II. The principle (ha< any action, either heat o, mechanical or 
combined, will produce a more pronounced liberation of toxins 

gmng nature a quicker response toward return of t unrlirm than 
previous methods. 

III. C leai ly indicated and honest surgery must be respected, 
including gastric or duodenal ulcer, presence of gall bidder or 
nephritic calculi], sslphinitis or other internal purulent are. r us 7 
abdominal cysts, ffieed viscera] adhesion*, etc,, also acute 
in Hamm a t ion gene nil ly. 

IV*- Following traumatism surgery r?r local disease, when nature 
in her attempt at rejuvenation fails entirely or only partially to 
bring about relief of impaired function of a part, sine wave cur¬ 
rents as outlined in lliis book will, when intelligently used, prove 
a valuable adjunct to other remedial measures. 

V. The interpretation in the mind* of physicians just what a 
sine current Is and definite indications lor use has only recently 
been made clem- in literature on the subject. 

For anyone who lias taken the trouble to study ihr lunda- 
mentols, the galvanic current, because of it* de (nut dies* nf 
action, has not been difficult to understand; and for those, 
it is obvious why a wave current, from a galvanic sower, 
should be uni-directional in character to maintain the nnp«i- 
rant element,, namely -Polar neliuii. 


(C) Jeff Behary 2019 


196 




1S2 


is ink current 


A rapidly alternating sinusoidal current constructed so as to 
harmonize with cellular impulses, so rapid that any polarity 
action can not be detected, plus selective motion to correspond 
to physiological action of a part, removes the element of empir¬ 
icism to a large degree. 

VI, The importance of localizing in imperfect bowel elimination 
of the toxic regions and abdominal colonic flexures before insti¬ 
tuting physical treatment, as one would outline a surgical opera¬ 
tion, can hardly be overestimated. 

Tile strong tendency towards malignancy in neglected in¬ 
testinal stasis behooves the physician to always anticipate the 
possibility in the older subjects. The percentage of mortality 
from cancer of the sigmoid above is sufficiently large to sub¬ 
stantiate it. 
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Bv JULIUS 

P ARADOXICAL as it may seem, a cent- 
uiy which has seen a Fulton strug¬ 
gle with an unbelieving public, a Morse 
bringing commercial value to bear on the 
electric force, has witnessed also a rambow- 
cbasing multitude whose greed for gain 
made everything seem piausib 1 e—provided 
the “genius" at the helm had the magnetic 
strategy, necessary as well to his own sus¬ 
tenance and compensation. The passing of 
John Worrell Keely, whose recent death 
came as a crushing blow to those with faith 
strong enough to endow a tuning-fork 
or a harmonica with mechanical powers 
equal to a Niagara, has removed a char¬ 
acter as unique as he was puzzling. And 
yet in his particular Case the offspring of 
his brain did not even attain to the dignity 
of a patent office applicant. Nevertheless, 
millions of money sprang to the assistance 
of the Keely motor project when in the 
zenith of its quar ter - of-n-century existence. 
Goiters, double-barred to rational under¬ 
takings, unlocked instantly at the sound of 
a phraseology, incomprehensible as it was 
beguiling. 

The specter of the Keely motor stalks 
yet abroad. The death of its maker; the 


exposures and contradictions; the opinions 
of well-known men of science; the clinging 
to straws by those unwilling to admit 
financial loss—all the swift following inci¬ 
dents in one of the most remarkable trans¬ 
actions the world has ever known—con¬ 
spire to a lease of notoriety good for many 
days, 

John Worrell Iveely was, in truth, a 
genius. His masterful capacity for keep¬ 
ing sonic of the world’s greatest scientists 
a-guessihg: his command of capital, un¬ 
limited at times, with which to carry on 
his 1 ‘researches' ! ; his letting it remain for 
the grave only to tell the secret he did 
not. hold—this, and more, required a brain 
quite out of the ordinary, and an eye 
with the cobra's hypnotic charm. Nothing 
demonstrates more conclusively this over¬ 
powering personality of his than the lapse 
of time, from November 10, 1874—when, 
in the presence of a dozen well-known 
Philadelphians, his “vibratory generator” 
was first exhibited—to the yesterday when 
Keely stood before another great scientific 
gathering and “explained” something 
that was never to be explained. Now. 
with one fell blow the scythe of death 

4 a 
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lias cot down the maker and his model. 
As a result, perhaps, another life went out 
of its earthly sphere as well. For that 
Mrs, Bloomfield Moore was heart and soul 
in the Keely project, the words of Henry 
Dam, the eminent scientific writer, testify, 
when he said, shortly after the death, that 
he had felt intuitively that when Keely 
died Mrs, Moore would not long survive. 

It matters not a 
great deal what was 
the agency employed 
by Keely when in 
the act of demon* 
strati ng his ‘ 4 hydro- 
pneumatic-pulsating- 
vac Lie engine. 1 ' Was 
it compressed air, 
hydraulic power or 
electricity? The re¬ 
cent exposures of 
trickery on the prem¬ 
ises point strongly to 
the former conject¬ 
ure, but the proba¬ 
bility is tha 
act modus 
will never be abso¬ 
lutely established. 

Bringing the his¬ 
tory of the Keely 
transactions down to 
the latest develop¬ 
ments, the removal 
of the machinery 
from the premises oc¬ 
cupied by the ‘ 4 in¬ 
ventor' 1 stirred up 
matters as its remain¬ 
ing could never have 
accomplished. In 
the safekeeping of a 
friend of Keely’&, in 
Boston, the motor's 
future is as obscure 
as if it had never 


THE TRANSMITTER. 


all this lias furnished experts an opportu¬ 
nity for advancing theories that neverthe¬ 
less do not explain everything it is desir¬ 
able to have explained. 

When Clarence B. Moore, the son of the 
late Mrs. Bloomfield Moore, came to the 
realization that the memory of his mother 
was linked too closely with her interest in 
the Keely project, to which he had persist¬ 
ently been an antag¬ 
onist, he resolved 
that now or never 
was the hour for ex¬ 
posing the trickery 
which he was con¬ 
vinced lay at the bot¬ 
tom of the thing. 
Keely ’$ house was 
rented and investiga¬ 
tions were begun. 
Leading Philadel¬ 
phian scientists as¬ 
sisted in the work, 
and the first dis¬ 
covery came in the 
immense 
Almost 

covered with dirt and 
rubbish, it was held 
down in the earth of 
the cellar by heavy 
beams. When re¬ 
lieved of its incum¬ 
brance, the sphere 
was lifted out of its 
resting-place, and 
subsequently was 
found to weigh more 
than three tons. On 
the top of the globe 
a hole was discovered 
and, screw-threaded, 
the cavity gave a 
wider diameter the 
farther penetrated. 
Immediately near 


been contemplated by its erstwhile maker. 


the sphere was found an iron pipe which led 


But the scenes enacted at the vacated work¬ 
shop; the exposures; the controversies; the 
violent persistency with which the investors 
still cling to probabilities that do not seem 
even possibilities when viewed from an im¬ 
partial standpoint; the discovery of the 
hidden tubing, which came about immedi¬ 
ately following the removal of the motor— 


for a distance of more than fifteen feet into 
the space under the front room. Here was 
discovered a pit lined with wood and cov¬ 
ered by a trap-door. Fresh ashes gave evi¬ 
dence of a careful demolition of material not 
thought valuable enough for removal, and 
yet necessary to have out of the way. In 
these ashes, however, were found short sec- 
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tions of what at first was considered to be 
wire, but subsequently proved to be brass 
tubing. A large amount of glass tubes 
was likewise found in the debris. The 
fragments left behind gave striking evi¬ 
dence of the care exercised in removing the 
Keely motor machinery from its home. 

The next day, still greater results re¬ 
warded the searchers of the premises. The 
room in the rear was curiously raised above 
the others, and this was the apartment in 
which Keely conducted all those experi¬ 
ments which had puzzled the world until 
liis death. 


psychology at the University of Pennsyl¬ 
vania, and Mr. Moore, who had the investi¬ 
gation in charge, the nature of what had 
been laid bare now came in for earnest 
consideration. It was determined beyond 
a doubt that the tubing, and the spherical 
reservoir found in the cellar, stood conclu¬ 
sively for the argument that compressed air 
might easily have accomplished all that 
had been demonstrated so mysteriously by 
Keely. 

But before entering upon the more de¬ 
tailed account of what came of the ex¬ 
posure, it becomes necessary to revert to 



When the floor was torn up, the revela¬ 
tion was complete. Through the joists, in 
holes specially cut for the purpose, ran a 
short brass tube. Other tubes were dis¬ 
covered also, and the whole went to show 
that, the motor had been connected here 
with the spherical contrivance in the 
cellar. 

In the presence of Prof. Arthur W. 
Goodspeed, professor of physics at the 
University of Pennsylvania; Prof. Carl 
Bering, one of the most eminent, electrical 
engineers in the country; Prof. Ligkt- 
ncr Witmcr, professor of experimental 


the year 1872, the year when the Keely 
Motor Company was organized, and the 
enthusiasm anent the u new force 1 ' brought 
into the fold men whose very names 
at that period stood for common sense and 
perspicacity. 

At the Fifth Avenue Hotel, Hew York 
city, a meeting was held, presided over 
by Edward B. Collier, a lawyer, who in 
his particular line of patent attorney had 
from time to time come in contact with 
inventors struggling for a hearing. The 
meeting was composed of bankers, mer¬ 
chants, scientists and practical engineers, 
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anti the result was satisfactory, from a 
Iteely point of view. The project gained 
s ill >sta n rial as sista n ce. M oney was sub¬ 

scribed, and the following day there was 
placed in the hands of Keely a check for 
ten thousand dollars; which, to do him 
justice, he immediately expended for 
machinery, or material necessary for the 
construction of his peculiar apparatus. 
In fact, whatever the vagaries of the man, 
however much his ideas may have been 
beyond the limit of common sense, that. 
Keely spent the money which he obtained 
in experimental investigations cannot be* 
denied even by the most strenuous of Ids 
opponents at that time or now. Small 
consolation this, to the many who fell vic¬ 
tims to the smoothness of his speech or the 
incomprehensible language which he em¬ 
ployed, At any rate, after being launched, 
the motor project soon found itself in deep 
water. Funds began to get low, and bank- 

r u p t c y 
followed. 
L uekily, 
a f r i e n 11 
now ap¬ 
peared on 
the scene. 
From one 
time t o 
a n o i h er, 
Keely’s 
p a t r o n - 
ess, Mrs. 


Jeff Behary 2007 


CONTAIN I NO WEIGHT WHICH KEELY CLAIM!- 

Vv OR DOWN BY STRIKING THR ZITHER STRINGS 


Bloomfield Moore, who was left the execu¬ 
trix of her husband's will, advanced the 
“inventor 1 ' large sums out of the fortune 
accruing to her from the estate. Now and 
then a halt was called, to be sure, but the 
persuasiveness of the “inventor' 1 would 
make her rally to his assistance once more, 
and another lease of life would be accorded 
to the motor, 

A great public exhibition was given in 
Philadelphia, but while enthusiasm ran riot 
among a certain clique, skeptics were plenty 
and the persistency with which Keely 
would refuse to admit any one into his 
secret caused a suspicion—which, neverthe¬ 
less, did not prevent a famous Philadelphia 
physician from advancing his individual 
check for ten thousand dollars. This was 
In 1881, In 1800 the stockholders began 
to grumble, and something had to be done 
to save the cause. Keely had just declared 
that he was on the eve of success; that an¬ 
other step would bring him to the thresh¬ 
old of the mystery that until then had 
been a mystery even to him, he admitted. 
Again his remarkable force of character 
saved the day. The work was continued, 
and one machine followed another, only 
to he thrown aside for some new contriv¬ 
ance destined to assist in the revolutioniz¬ 
ing of the existing order of things. As to 
what, had been known as the “generator, 11 
and which had been part of a bath-tub, 
where a stream of water, passing through 
a goose-quill, set the contrivance In motion, 
the more significant name 
of “liberator 11 was now 
bestowed on the machine, 
A peculiar feature of the 
“liberator'’ was a series of 
tuning-forks, with the vi¬ 
brations of which Keely 
claimed lu disintegrate air 
and release an ether!e force 
capable of rivaling a cy¬ 
clone ia strength if prop¬ 
erly utilized and applied. 
In explanation of what one 
visitor saw upon one oc¬ 
casion, this individual said 
that a pint of water poured 
into a cylinder seemed to 
work great wonders. The 
gage showed a pressure 

Li COULD RE MOVED " . ... , 

ot more than fifty thou- 
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sand pounds to the square imih, Great 
ropes were tom apart, iron bars broken in 
two or twisted out of shape, bullets dis¬ 
charged through twelve-inch planks, 
by a force which could not be determined. 

In the glory of Ins exuberance, Keely 
now declared that with one quart, of water 
he would be able to send a train of cars 
from Philadelphia to San Francisco, and 
that to propel a steamship from New York 
to Liverpool and return, would require 
just about one gallon of the same. 

It was worth almost the price of fulling 
victim to hear Keely at the time theorize, 
expostulate where it became, necessary, 
and survev his audience with one of those 


value to the man who had brought the 
“invention " 1 into the world. No matter 
how complicated the phraseology, they 
would allow for the possibilities in store. 

Keely 1 s excuse for not allowing any one 
into his secret. was based upon the commer¬ 
cial value, which he claimed he desired to 
have unimpaired for the benefit of the 
stockholders, II surely would not do to 
reveal a secret that might prove its own 
financial defeat, he argued, with emphatic 
reverence for his own invention, and for the 
glory and gain 111 store for those willing to 
abide their time. 

The personality of John Worrell Keely 
was replete with the charm of heartiness. 


KK1-:lY AND OF DIRECTORS 

superior glances which meant to illustrate 
that he half pitied those who failed to un¬ 
derstand his vocabulary. In one respect 
he was scientific in his procedure of expla¬ 
nation, and in other respects he was quite 
the reverse. Unquestionably he had read 
considerably on the subject of locomotion 
and kindred matters, which might stand 
him in good stead. But when it came to 
“molecular vibration , 71 “sympathetic equi- 
1 i brium, " " oscillat i on of the atom, 

“etheric disintegration." and a thousand 
and one similar terms for his motor force, 
the average mind found its receptive powers 
hardly equal to the occasion. Then it was 
that the friends of the motor showed their 


OF THE KEK I,Y MOT OR COMPANY. 

Mis was the secret of the promoter's art* 
He had the insight necessary to the man ol 
affairs, minus that quality of subjection 
which tells it is time to cease before it is 
too late. And when considered in this 
connection, that no one was ever taken ab¬ 
solutely into his confidence, it still remains 
a mystery how his following continued, al¬ 
most the identical one that stood by him 
from the conception of the scheme to liis 
death, and after. 

When at work 111 his laboratory, coatless, 
his grimy hands exhibiting labor's hall¬ 
mark, Keely looked the personification of 
the master-craftsman, anxious to wring 
from the regions of the attainable tha 
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secrets those regions might contain. But 
when it came to the demonstrating feature* 
the sCanec consequent to such exhibitions 
as once in a while were required, then 
credulity had to step to the front and 
make room* as an advance-guard, for the 
true disciples who stood ready to believe, 
even sometimes against their own con¬ 
victions- And when his benefactress im¬ 
plored him to let such men as Mr, Edison 
into the secret as an evidence that there 
was no humbug, Keely knew what w T as best 
for him* and treated the advice as not 
worthy of consideration, 

Keely possessed few traits 
of the typical inventor. 

He lived a life of com 
parative case* and 
the opulence that 
he displayed led 
the suspicious 
to believe that 
things were 
not as they 
ought to be. 

And so in 
that Phila¬ 
delphia lab¬ 
oratory this 
man built 
theories out of 
metal* and 
turned metal into 
theories which, 
undoubtedly, baffled 
his own, charitable 
enough, understanding 
The nooks and corners of 


come true, “etheric disintegration,” 
“quadruple negative harmonics, ” “atomic 
triplets,” and the like, would have become 
part of the teachings in a new curriculum 
of its kind. But fate decreed otherwise. 
The “miracle” produced by the drawing 
of a bow across a string, whereby he 
claimed to harness or release the force of 
air and water, the “miracle” of controlling 
the elements, ceased to exist when he 
passed away* 

Keely*s education had been limited to a 
degree, A carpenter by choice of trade* 
he had a penchant for mechanics from 
an early age, and it is said by 
those who knew him in 
his youth that his ear 
was musical enough 
to have been the 
means of plac¬ 
ing him in the 
conductor’s 
cliair of a 
small orches¬ 
tra, at one 
time* But 
while those 
curious mu¬ 
sical charts 
which he 
drew, with no 
small skill for 
a n amateur 
draftsman, m a y 
mean something 
unique to the men who 
employ the compass and 
the square, to others they 
his workshop could tell of musical chart ry which keely mere ] Y illustrated a trend of 

1 . _ , CLAIMED TO HAVE DISCOVERED u ucuu ui 

hours spent m chasing the his “etheric 11 force. mind into a domain where 
elusive force—provided Keely had been 
his own worst enemy, and attempted 



something which he really expected to at¬ 
tain* But it is here that the most mo¬ 
mentous question comes to the fore- If he 
really did believe in his own theories, the 
discoveries which have been made defy 
that proposition. And if he was a charla¬ 
tan, his career will prove one of the most 
stupendous impositions ever practised by 
man. 

The scientific nomenclature employed by 
Keely would have necessitated the recon¬ 
struction of the latest dictionary to cover 
his terms and sentences. If his dreams had 


a 

mortal should not venture. 

It should not be forgotten that Keely pre¬ 
dicted that the flying-machine, for which 
the century has been waiting, would come to 
pass the moment his motor stood completed* 
And in the same way he asserted that his 
pneumatic gun ivas the one and only instru¬ 
ment of its kind for governments to make 
use of—as soon as the motor power ho had 
in mind had been produced. 

The construction of the motor plant was 
nearly all his own doing. Composed of 
the motor proper* and the transmitter, the 
machine rested on a heavy brass base. 
Here, too* was a hollow brass sphere or ball* 
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Between the engine and the transmitter 
ran a series of wires, and along the base of 
the transmitter an array of steel rods 
bristled like so many fixed bayonets ready 
to repulse the attacks of the incredulous, 
These steel rods were responsive to the 
touch, and compared to the ordinary 
musical scale, which is subject to the 
tuning-fork. 

The interior of the globe almost defied 
description, but out of the complex mass 
brass tubes and adhesive plates stood 
prominently. This was the shifting reso- 


flow of talk about finding a neutral 
center, T1 and the like, the performance 
did not fail to do the work intended. But 
while the harmonica was supposed to have 
done the whole thing, starting up the ma¬ 
chinery by “etheric force,'* the exposures 
recently brought about admit of the sup¬ 
position that a concealed rubber bulb in 
the floor was the instrument used. Keely 
might easily have shut off or released his 
compressed air by placing his foot on parts 
of the 11 nor best known to him. 

It might be taken for granted that the 



GUK WITH WHICH KEELY EXPEKIMENtfcD AT SANDY HOOK. AND OTHER APPLIANCES. 


nator, as Keely termed it.. The tubes and 
plates took up the vibratory sound and 
carried it along with rapidity. Of these 
vibrations there were seven distinct kinds, 
said Keely, and each of these seven capa¬ 
ble of infinitesimal division. 

The motor itself consisted of a heavy 
iron hoop, placed firmly on the plate. 
Within this hoop ran a drum with eight 
spokes. When it was once in operation, the 
movements of the drum were exceedingly 
rapid and did not fail to impress. Taken 
in connection with Keely’s simultaneous 


element still faithful to the apostle’s 
memory are not giving up without a strug¬ 
gle. They aver that the sphere found in 
the cellar was known by them to be there. 
One enthusiast goes so far as to say that 
ho knew that Keely, having demonstrated 
his power in lifting the globe, reversed 
the experiment and pressed it down in the 
ground. The heavy beams, which held the 
sphere in place, rather controvert such a 
statement. 

Since that midnight visit to the disman¬ 
tled shop of the late John Worrell Keely, 
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the scientific opinions advanced are of 
considerable importance, whether bearing 
upon Ins motor or Ms individuality. 
Renowned professors of physics have stated 
that they have been convinced for years 
that the method was compressed air. A 
medical journal of high standing, in dis¬ 
cussing the matter from a psycholog¬ 
ical point of view, says that rather than 
make out a ease alien t Keely it were bet¬ 
ter to follow the psychological develop¬ 
ment of his dupes. Continuing, this jour- 


of a good patent-right. He was not an 
honest lunatic. He reaped substantial 
gain from his secrecy, for lie ran a joint- 
stock company." 

To all intents and purposes this stock 
company is still intact, but the action of 
the Kedyists did not restrain one holder of 
a hundred shares of stock from disposing 
of his certificates for a few dollars. The 
buyer could find a purpose even in the 
stock paper, however, for it went to the 
papering' of his house. And now, while 
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mil says that the psychology of most 
inventors usually brings them out too soon 
rather than Loo late. “Critics and scientists 
who may feel inclined, to work out the 
problem of Keely’s psychology should re¬ 
member that insane inventors do not act in 
any way like Keely, is the exact language 
of this medical authority. “Their schemes 
are usually divulged prematurely and they 
do not hesitate to reveal their wondrous 
secrets to the world under the protection 


the machine is in Boston, in the keeping 
of a friend who is supposed to have known 
Keely's secret, it behooves to recall the 
memory of Robert Fulton, through whose 
alertness it became possible to unearth the 
perpetual-motion fraud of Redhcffer, the 
impostor who in his time was no less a 
sphinx than Keely. Only, with the dis¬ 
covery of his imposition RedhdEfer took 
to flight. Keely had to die to he dis¬ 
covered, 
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PREFACE 


“You go not till T set you up a glass, 

^ h ere you may see the inmost parts of you.” 

Hamlet, Act III. Scene IV. 


In wonder all philosophy began, in wonder 
u ends, and admiration fills up the interspace ; but 
he first wonder is the offspring of ignorance, the 
iast is the parent of adoration.” 

Coleridge. 


The object of this book, as indicated by its title, is to present, 
clearly and concisely, the more important facts pertaining to electro¬ 
therapeutics anti the Rdntgen rays. Notwithstanding the many valuable 
and important treatises extant on both these subjects, the author has 
keenly felt the need of something more, and he has endeavored to offer, 
in a condensed but comprehensive manner, the theories and applications 
of electrical energy, in its various forms, to the domain of medicine. 

The initial portion of the work is devoted to the subject of electro¬ 
therapeutics, whose compendious character, it is believed, will appeal 
to the practical physician. Beginning with the definition of electrical 
terms, this division of the work gradually leads the reader to an elaborate 
description of high-frequency currents, which have recently opened up so 
fertile and promising a field. As in other portions of the volume, the 
introduction of debatable questions and mathematical formulas has been 
studiously avoided) and no space has been encumbered with the recital 
of fanciful theories or those of a controversial nature. 

An exhaustive study of the Rdntgen rays follows. The author has 
bestowed much care to a description of the apparatus employed, believing 
that its thorough mastery is essential to a complete understanding of the 
subject. The technic of radio-photography is treated of at length, lie- 
cause an intimate knowledge of this department is indispensable for the 
production of successful skiagraphs, and if the chapter on stereo-skia¬ 
graphy seems extensive, it is due to the fact that the author regards the 
subject as one of constantly growing importance. A word regarding 
X-ray dosage. Lack of a standard unit of measurement in X-ray therapy 
has compelled the lengthy discussion of the various methods in vogue. It 
is believed, however, that this is a valuable addition to the work, and 
may perhaps prove a convenience to many, who find the literature on 
this subject to be widely scattered. Much thought has been bestowed on 
the technic of dental skiagraphy, and the same may lie said of the chapter 
on the localization of foreign bodies. With an experience of more than 
eight thousand eases under his immediate study and care, the author has 
preferred, wherever possible, to introduce and quote the views of his 
confreres, rather than to obtrude his ow n opinions as the only ones accept¬ 
able. Because of the importance of the subject, much space has been 
assigned to a study of the cathode rays, and to the terse and elegant 
description of the Rdntgen rays, so simply told by Rdntgen and so faith¬ 
fully translated by Professor Barker for Harper and Brothers. 

iii 
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The therapeutic value and tin* limitations of radium an* being ji lor . 
(Highly investigated, and it is still too early to assign any definite place t 0 
this remarkable agent in the practice of medicine. A space, all too 
brief, is allotted to the study of phototherapy, and to tlic memorably 
discoveries which the genius of Fiusen bequeathed to science. 

A striking feature, which will materially add to whatever merit the 
work may possess, is the introduction, in its final pages, of a study of the 
technic employed and the remarks made by many of the leading expo, 
nents of Rontgen therapy both in this country and in Europe. 

In the department of electro*therapeutics the author has freely con- 
suited the works of Rockwell, II. Lewis Jones, Erb, Iledley, and Snow. 

in the portion devoted to the Rontgen rays he has referred to the 
treatises of Caldwell and Puscy, F. Williams, Freund, Bouchard, Isen- 
thal and Ward, and Hyndman. 

I wish gratefully to acknowledge my indebtedness to Dr. Samuel 
Lewald. of tins city, who, by his literary skill and unceasing interest in 
the preparation of the present volume, has greatly lightened the labor of 
it. A word of thanks is due my colleagues I>rs. Charles L. Leonard and 
William 31. Sweet; the former for many suggestions, the latter for 
valuable advice in regard to the chapter on localization. Mr. H. C. 
Snook very kindly offered several practical hints on the X-ray apparatus. 
I am only too conscious of the courtesies shown me by Dr. FiuncLs R. 
Packard, the editor of Lippiucottfs New Medical Series. 

In conclusion, it seems fitting to remark that to his friends and to tin? 
many friends of science, who have urged him on, and encouraged him to 
the consummation of the present volume, the author feels profoundly 
grateful. 




Professional Building, 

Philadelphia, Pa., June, 1907. 


Mill RAN K. Kassabian. 
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INTRODUCTION 

KRT HUK TttO UAS 

HISTORICAL SKETCH OF THE RISE OF ELECTRICITY 

In the remotest periods of the world’s history, when legend, myth, 

„,l f-ict were inseparably connected, the phenomena of elcctrieity were 
recorded as symbolic of some special deity and formed the basts of a tu- 
. f .. iU , ' The philosophers of Greece would bow in veneration at the 
of he thunderbolt and in Rome the ominous herald of the storm 
8011 n silence Hie orator in the Forum, indeed, to enumerate the mean- 
tfdSSbutes ascribed to the lightning flash and to the reverter- 
XtSjSl be to rewrite a lengthy and absorbing chapter from 

the pages of mythology. supC rstition,-this era of the 

But in the midst of all this in. found knowledge 

legendary i^riod,—arose Thales ‘ the admi ration of the famous 

of science and metaphysics ta c ' -J’ navigators were accustomed to 

Phoenician voyagers. These mtrep * Rlltic Sc: , and from 

sailing the straits of Hercules m order to reach ^ |n color, 

its desolate waters they would se* les tUs strange creation of nature 
and beautiful in transparency. ' find election or ant- 

had mysterious properties. He P Jgc in discovering that wbe" 

her. and lie blazed the way lot 11 opcrt y of attracting to 'teolf'an 

electron was rubbed it possessed * 1 ^ XUcop hrastns cnla^d 

ons light articles. Three the name of 

upon the teaching of seas 

upon tltis beautiful product <> lliroug h ages the mystcrioi ^ 
other learned dissertations i an « ^ neve r once int ™ a ^ g sc , ret8 of 

confounded tltc minds <> P 8parc nt suhstancc wc Jupiter 

secrets hidden in its <lel«**« "J or th e terrible King- 

In,Ira, the Jupiter of tb °*^L U; mt Rome. Cent 'f Tluiles were never 
Tonans defiantly passing o\ , but the studies <> the subject 

doms arose and nations ,lirappeaM bu ^ century 
forgotten. Not *"' «* ^^.fle ** 

again brought forward ui keyn ole the * ouls ‘ |he discoveries 

“De Magneto/’ having » „ 1)C ;ircd i" der s. The super 

ipse est globus terres ns, |tUsc dand terrified 1 l>rC athccl of the 
made by this new champ . the pn» lot .. llion s. pranced and 

natural seemed to envelop )ok8 and strange s* * sxix 

«nirif nn1. Soarks and dames, • 
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introduction. 


teased the hands and bodies of hundreds of experimenters, and the nn 
of the people wen* almost unanimous in declaring that electron was 
vested with a soul. Although Physician in Ordinary to Queen Flj z . 
belli, Gilbert did not attempt to apply the knowledge thus gained i, 
medicine. His friend, the poet Dryden, immortalized him in the follow¬ 
ing lines : 

“Gilbert shall live till lodestones cease to draw 
Or Itritish fleets the boundless ocean awe.” 

Such was the birth of the science of electricity. 

But the magnificent generalization made by Gilbert was but the 
initial step; the scientifically inquisitive Otto von Guericke of Magde 
burg quite promptly gave to the world a machine for generating elec¬ 
tricity. as useful at that period as was his indispensable air-pump, it 
remained, however, for Stephen Gray, in 1730, to disclose the secrets so 
deeply hidden in this mysterious substance, and it was he who ex¬ 
pounded the leading principles of the science of electricity. Amazed at 
tin* wondrous achievements attained by these later philosophers, Du Fay 
and Xollet in France assiduously applied themselves to a study of elec¬ 
trical phenomena. Du Fay suspended himself by a silken cord, and was 
then filled with electricity by Xollet; he presented his hand to his com¬ 
panion. when a brilliant spark shot from hand to hand, a phenomenon 
that completely baffled the minds of both these scientists. 

Shortly after this the whole of Europe was awe-struck by the inven¬ 
tion of the Leyden jar. Professor Musschenbroek received its first full 
discharge, and he wrote to Reaumur that lie would not suffer a second 
such shock for the whole kingdom of France. Seizing upon this famous 
disco\ery, Franklin in America invented a battery of jars capable of 
gi\ing shocks quite analogous to the terrifying powers of the thunder¬ 
bolt. It wasFranklin s Contention that the electricity of the earth and air 
was one, and it was this positive conviction that awakened the derision 
and evoked most painful sarcasm from the Royal Society of London. Not 
dismayed by this adverse criticism, the persistent American philosopher 
constructed a silken kite containing an iron point. Attached to the kite 
was a l ,em P string ending in a silken cord ; to the latter was hung an iron 
ke\. He selected a rainy day in June, 1752, for the experiment. Sta¬ 
tioning himself on what is now known as Ridge Avenue and Green 
Street, in Philadelphia, Franklin flew his curious apparatus to the 
breeze. Suddenly tin* falling rain made the hemp string an excellent 
conductor, the fibre's were stirred as by a strange impulse ; lie applied his 
hand to the key and at once drew sparks from its sides. He felt that lie 
had triumphed : lie had seized the vagrant lightning of the storm ! The 
Royal Society of London realized that a mighty scientific achievement 
had been wrought, and made him a member and awarded him their 



greatest prize, and lie was signally honored in Germany, France, and 

Kussia- 

During the eighteenth century, the science of electricity became one 
0 f the most important and interesting branches of knowledge. In 1790 
Gnlv^b through the convulsive movements of a dead frog, hanging from 
an iron balcony, brought forward his great discovery of galvanism. The 
immortal Volta improved upon Galvani’s teachings. With the intro- 
auction of the voltaic pile, in 1800, his fame spread world-wide, by later 
modifications he formed the beautiful “La Couronnc do Tassos/* the 
model by which to-day we flash our messages through the fathomless 
11 ns It was more than one hundred years after Gilbert’s time, that 
°hRctricity was first brought into use as a curative agent. T)e Ilaen 
® r> ) jallabert (1748), and Abbe Xollet 1749) were the first to employ 
t electricity iu medicine. In 175S Benjamin Franklin tried the 
S ‘ ;, m of the electric current on a number of paralytics. la 1759 the 
Reverend John Wesley, the famous divine, published a treatise entitled 
The Desideratum, or Electricity made Plain and lWat, by a Lover of Man- 

Adams’s book, An Essay on jC Optically applied. To enumerate 
seen the fruits of these great labors pn • * inveI1 tions that form 
even a tithe of the marvellous W 0 f our every 

part of our conveniences, of our ncccssi * story of the 

day lives, would be merely to repeat an oft told i 
great triumphs of human achievement. 

It has been estimated that 

using some form of electricity >'i " . ra( ypical electricity i° rm I’ 11 

naturally arises, Why doesn’t ^ 

of the college curriculum i " " h ‘"' ,„., icia „ hope to apply a c “"?" 4 
knowledge of the science, liow can I " )’ • . 1( |vaiitagcoiisf I s "" l 
intelligently or know when its app >< «■ 1 responsible for ds * ‘ - 

ignorance of its principles and prac l< -' , 1( j j| S a<lioio |stnll "‘ ' * " n 

classed in the charlatan’s amiamenUui tyro mu* k 

iialed a quack 1 To understand medic; U** , lc cr.c.ty ■ 

in the laboratory. Ho must there.f„r creating energy- 
magnetism; he must study elcctn<-> 
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INTRODUCTION. 


these things he should diligently inquire as to the resist.*,,<*, 

S Inn the ... the electrolysis resulttng n. living i iss ,„. s 

encountered ■ . , It . needs to be trained especially in wlnit i„ av 

1 " ° | the ohvsiological action of the various currents and their 

T ‘""mic values* Indeed, if but one hour daily for a single tern, 1* 

: „, ,,„*. study Of the mechanism of the apparatus, to the... 

• li e wires, the nature of the current, etc., and a corresponding limited 
, of'hours la. devoted in a succeeding term to the tl,empou, ic 

■•indication of the science, it is more than likely that a correct appreci;,. 
tion of the studv will lie meted out to it. and the professed specialists 
who arc now duping Hie unwary would be forced to retire iguominiously 
frmu the field. 


PRACTICAL 

electro-therapeutics 

PART I 

ELECTRO-THERAPEUTICS 


CHAPTER I 

the elementary principles of electricity and 

MAGNETISM. 

Ilf the following paragraphs an effort has l>een made to present, in a 
space succinct yet commensurate with the importance of the subject, the 
underlying principles of electricity and magnetism, embracing the more 
usual terms, tables of units, sources of energy, and Hie fundamentals of 
the science necessary to an understanding of its application t<> medicine 
anil surgery. Clearness of expression has ticeii aimed at rather Ilian a 
detailed scientific and mathematical exposition of every term employed. 
Those interested it, a more elaborate study of these- principles are referred 
to the standard works on natural philosophy and electricity. 

I. Nature and Properties of Magnetism. 

The nature of magnetism is more or less closely .‘lliHl to^ ^ 
tricky. The term “ magnet " is supposed toongm. ^ of 

word “Magnesia,” a principality of ancient » magnetic 

magnetite were first discovered. Chemically t n> ^ 
iron ore (FejOJ. 

Magnets are of two kinds : 

(a) Natural, 

(b) Artificial. . j^rs are applied to 

Experiments liavc demonstrated that. " " * ,, I1( i the original 

lodestones or other magnets, they- lieeonn ,n ' _ ypupiets made in tin-' 
magnet suffers no loss of magnetic . y ' or Jjj,ml ludcstom-- t'"’® 

manner are called “artificial magnets. , .. n .,tural magnets. 

J'mir inherent magnetic properties ll "' ' ''^. t * itc .-’ 

Chcmidiiy the substance is known as 

J 
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FI,|.;< TIM >-TH ERA PEUTICS. 

.ir> 

,1 r ,i » higher potential without requiring a certain amount of »„ r . 

X,!i,l, w l as meaning a forte or power to do work. For ...stance, if 1V( , 
im ,, one-pound body five feet high against the fo.ee of grav,t,. M „. 

JL,, of the ponltd-body in turn can accomplish live .. . „ f 

work in falling to the ground. In the Strictest sense of I he term, 
tials arc relative; hence it is always the difference of potential win, 
which we are dealing. 

B. Units of Electrical Measurement. 

C. G. S. System.—Electricians have universally agreed to adopt a 
system of measurement based upon three fundamental units: namely, 
tiie centimeter ,—the unit of length : the gramme,—the unit of weight or 
mass; and the second ,—the unit of time. All other units are derived 
from these three, and are known as derived units, one of the most impor¬ 
tant of these lx*ing the unit of foree. called the dyne. The dyne is that 
force which when acting for one second of time on a mass of one gramme 
conveys to it a velocity of one centimeter per second. 

a i Electro-static Units.—(1 ) Tin* unit of electro-static quantity is 
that quantity of electricity which, when placed at a distance of one centi 
meter (in the air from a similar and equal quantity, repels it with a 
foree equal to one dyne. 

12) The unit of electrostatic potential is equal to the unit of work 
done in moving a unit of positive electricity against the electric forces. 

(3) The electrostatic unit of difference of potential is that difference 
existing between two points when it requires the expenditure of one erg 
o wui • to bring a positive unit of electricity from one point to the other 
against the electric foree. 

*i chut! If K ,h<,ro ' Htnl>c nmi °f capacity is that conductor which requires 
7 t Z * clcctric ^ «P to unit potential. 

of in Hoc ,1 M " 1 "' is meant (lie electric force of intensity 

7h M c ,ilrge P ,<we<1 that point. 

D ) Magnetic Units _(\ -m 

strength that when nlaml’ .t m "<' nctic P' Ae » «" c ° r s,u1 '» 

Iren, a similar pole of 1“ ^ a ' ,Ce °. f 0,,e 'enlimcter (in the air. 

(‘l t .1 hvnutir nr.,,. , , t- 1, r< T®is it witli a force of one dyne, 

moving a uni. """""" * *° rk d °” C *| 

points 
ifC- 
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(*) Unit difference of * 

wln-n it requires the or. m<l fl l,,fir potential exists between two poi 
^ from to S ' U H ° f T ° f * ^ing a unit m. 
magneto motive force } w .; n M °^ ltI a U a inst the magnetic forces- 
magnetic potential g mea8Ure(1 iu <*e sin, 


(4) The intensity of magnetic field is measured by the force it exerts 
npon a unit magnetic pole ; hence, 

(5) Unit intensity of field is that intensity of a field which acts on a 
unit pole with a force of one dyne, the term gauss having been proposed 

for this unit. 

( 6 ) Magnetic Jinx, or total induction of magnetic lines, is equal to the 
intensity of field multiplied by area—its unit being equal to one. magnetic 

line. 

( 7 ) Magnetic reluctance is the ratio of magneto-motive foree to mag¬ 
netic flux. 

(c) Electro-magnetic or “ Absolute ” C.G.S. Units.—The pre¬ 
ceding magnetic units give rise to the following set of electrical units, in 
which the strength of currents, etc., is expressed in magnetic measure, 
according to the ceutimeter-gramme-second system : 

(«' ) A current has a unit of strength when one centimeter length of 
its circuit bent into an arc of oue centimeter radius exerts a force of one 
dyne of a unit magnet-pole placed at the centre. 

(V) Unit of difference of potential exists between two points when it 
requires the expenditure Of one erg Of work to bring a unit of positive 
electricity from one point to the other against the electric force. 

A conductor is said to possess a anil remlancc when unit differ¬ 
ence Of potential between its ends causes a current of unit strong! i o 

fl0W entity of acridly is that quantity which is conveyed 

by unit current in one second. n .... t har „ e it to unit 

(e / ) Unit of capacity requires one unit quantity g 

P° to,,lial - , • c.rr.n that unit electromotive force is 

(/') ™ of t :; e current'"at the rote of one uni. of current 

induced by the variation of the current 

per second. c^ndards ’—Several of the above 

(d) “ Practical Units andS ^ ^ ^ |l|n>nvcnicn tiy large 

‘ absolute’ units m the < - <»• tic>|1 use . The following are 

and others inconveniently small for practical use 

therefore chosen as practicalrunts . qgjfc »f resistance and 

“ (1) AVsirtmor.-Tlie Ohm, 1 ' ' “ B ,„ v 0 f one earth-quad- 

theoretically tile resistance repnsenR iJ ^ reaUmM of » uniform 
rant per second) but actually ^ , 4.4321 grammes In mass 

column of mercury 10B.3 ®. llt ed by a ‘standard ohm. 

at 0 * C. Such a column of mercury is re prts. 


1 same units as difference of 


, .. the Columbian EsposWon. at 

• A.. Conp« £"£*1.1.£ 

Chicago, in l« hr U- . .. 

These commissioned delegate 
definitions of terms. 
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- Current.— The Ampere formerly called lli« ‘ weber* 

' absolute units: practically represented by the current whj,.|, 
deposits silver at the rate of 0.0011 IS gramme per second. 

“ ‘Vi Electro-mot ire Force .—The Volt, 10" absolute units, is that 
E.M.F. which applied to l ohm will produce in it a current of 1 ampere; 
lM-im; of the E.M.F. Of a (Mark standard cell at 15° <\ 

I Quantity.. The Coulomb, 10' absolute units of quantity ; 
b'-in- the quantity of electricity conveyed by 1 ampere in one second. 

‘* ■ .>) Capacity .—The Farad, 10—’ (or one one-tliousand-mill 
ionth of absolute unit of capacity : being the capacity of a condenser such 
as to be changed to a potential of 1 volt by 1 coulomb. The microfarad 
or millionth part of 1 farad 10 n absolute units. 

u (6) 7 Fork .—The Joule, 10 7 absolute units of work (ergs), is 
represented by energy expended in one second by 1 ampere in 1 ohm. 

“ 7 Power .—The Watt, 10 T absolute units of power (ergs per 
second i, is power of a current of 1 ampere flowing under a pressure of l 
volt. It is equal 
one horse-power. 

*• S) Induction .—The Henry, 10* absolute units of induction, is] 
the induction in a circuit when the electro-motive force induced in this 
circuit is 1 volt, while the inducing current varies at the rate of one 
ampere per second. 

••Seeing, however, that quantities a million times as great assume 
ot these, and a million times as small as some, have to be measured by 
electricians, the prefixes mega- and micro- are sometimes used to signify 
respectively - one million’ and - one millionth part.* Thus, a megohm is 
a resistance of one million ohms, a microfarad a capacity ot’ . > ___ () f a 
farad, etc. The prefix kilo- is used for • one thousand ’ and milli- for * one 
thousandth part* ; thus, a kilowatt is 1000 watts, and milliamperc is the 
thousandth part of 1 ampere. 

T Cm nmy l,c re »' ;,rdcd 38 a system of units 
bu fmn u .v°, m fU, ; d “ d u, **ts of centimeter, and »ri, 

!t“‘ uX'!; y :'T W1,< " " """ """ ■"mains ,Ue second, 

to" grammes.” '*^ i "“ 1 W "* **&#**! th «. enrth.quadni.it and 

C Definitions and Equations. 

tween the ilow of water in aVd* 0 * 77 an5l, ° Ky in the comparison be 
The fi^t principle " , *' ,lnd thl? ,lmv of the electric current. 

amom.i of energy ! «>»*'ruction of a pipe depends the 

, F . . ; . . . . " atCT through it. A pipe that has 

r.tetneiuarv Lc&u>iik in pi, , • • 

itncity anil Magnetism.—Sylvanus Thompson. 


electricity ajid magnetism. „ 

r^rr - 

Similarly does .he flow of electricity depend npoa tA‘3 m'neriai 

of which the conducting a,.am is composed. Aneh-cri,. 

through the eafre cross-section of a conductor, so .. „,c r^ista,,™ 

offered isundortn throughout the material. Different materialscondort 
electricity differently, so that we speak of their relative powers as their 

conductivities. 

Resistance: Ohm's Law.— When forcing water through a pipe by 
means of pump pressure, the flowing stream is proportional to tin- pres¬ 
sure divided by the resistance. The resistance is the result of friction. 
This applies to an electric current, the current strength being equal to the 
electro-motive force divided by the resistance and inversely as the resist¬ 
ance of the circuit; iu other words, anything that makes the E. M. F. 
acting in the circuit greater will increase the current, while anything 
that increases the resistance (either the internal resistance in the source of 
E.M.F. itself, or the resistance of the external wires of the circuit will 
diminish the current. This is Ohm’s law, and is frequently expressed thus: 

Volt E. M. F. Electro-motive Force 

Ampere - = C = - = Current - 

Ohm R Resistance. 

True electrical resistance depends upon the nature of the metal of which 
the conductor is composed, the area or diameter of its cross-section, its 
length, and lastly upon its temperature. “The greater the cross-section 
of a conductor the greater is its electrical conducting power, ami then- 
fore the less is its resistance: and the longer the wire the less is ns 
conducting power, and therefore the greater is its resistance. ’ 

The relations of the above units may l>e expressed as follows: 

_ = 1 watt 

lvotxl ampere. , ampere 

1 volt -r* 1 ohm. I volt 

1 ampere xl ohm......... , iooto 

1 ampere x 1 second x 1 ohm . , coulomb 

1 ampere x 1 second. . 

III. Sources of Electrical Energy. 

The energy required for pm,hiving tie electric current may I* 
derived from 

A. Static ] 

B. Galvanic I elect ricity. 

C. Dynamic 

D. Thermal i 

A. Static electricity will be disc,use,Un the chapter on the Ron.gcu- 
ray apparatus. 
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B The Galvanic Cubbent. 

,, Primary batteries consist of a scries of ce Is containing a cor- 
. mi electrolyte, ill which are two immersed dissimilar 

..““ r 

f ,Z tul the tedious and unpleasant labor occasioned by their use. 
The most reliable of these cells are the Bunsen and the Darnell. The 
latter cell is recognized as a standard, the pressure o. one of the cells 
being equivalent to one volt (approximately). These cells may be con- 
netted in one of three ways : 

1. In series. 

2. In parallel. 

3. In groups. 

(1 1 Senes. —In order to obtain the highest E. M. F. (voltage) it is 
necessary to eonuect the cells in “series:” in other words, the negative 
pole of the first cell is connected with the positive pole of the second 
cell, the negative pole of the second cell with the positive pole of the 
third cell (and so on), and the free negative and free positive poles of the 
first and last cells form the ends or terminals of the “battery.” In 
such an arrangement the E. 31. F. resulting is equal to the sum of the 
E. M. F. of the individual cells. (Fig. 2.) 


Fm. 2.— ConnccUon of the cell# iu series." 

(2) PuralUl, — i n order to obtain increased current strength 
™ connected in a manner known as t he “ parallel ” 
. g ‘ 3 ^’ thus: Thc P^ive poles of the individual cells, as well 



F*o. Connection of thc cell* in •• parallel 

the battery, positive—'andTlV" 1 manner as to form one P ole of 

by the union of the seven I Vi 1,e ^ a ^ ve * In other words, 

produced. The resulti, 1L , W t, ! is lnanner one large cell has been 

of one tell only, while tin* m0tlv< * force is the electro-motive force 

the resistance equals that of one cell divided by 
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the total number of cells. The amperage is equal to the product of the 
number of cells by the amperage of each individual cell. 

° (3) Group .—In the “group” method some (Fig. I, cells are joined 

in series and some are in parallel. Thus,—place two cells in one series, 

1 t he other two in another series; connect the positive poles of thc 
two groups to form a positive pole, and thc negative poles of the two 



Fio. 4 .— Connection of thc cells in "group*." 

groups to form a negative pole,-tlio result of this arrangement being to 
Live the number of cells and thus double their size. 

(b Accumulators, Storage or Secondary Batterics.-In 1*02 
Gautlierot, after laborious experiments, invented thc storage battery. 
This was improved upon by . s 

Ritter in 1S03, but tlie great- 
est improvements were intro¬ 
duced in 1859 by the elabo¬ 
rate investigations of Gaston 
Plants. 

Briefly, the principle in¬ 
volved in the accumulator is 
as follows : We pass an elec¬ 
tric current into a primary 
cell, containing two plates of 
similar metals. For this pur¬ 
pose, lead is almost univei- 
sally employed, the chemical 
action from the current result¬ 
ing in the production of the 
peroxide of lead (PbO,) on 
that sheet of lead to which 
the positive pole is attached, 
whilst the negative plate show? 
the formation of spongy me 

H: i i , r lMw» 



..... 

cap: ■». hard-rubber vcnt-tuK. • . hJ||ll . olbbe r 

pound between rubber w 
tar: M«w»en luRMtached l positive pt«»« : **• 
1UK attached to nation : IS. 

nmtion of spongy me- . v removed, the two p • 

iad < Pb ). The charging cane** direction is P*_ 

are united, and a current ^ « aiu ^ 1 ane w P^ ,l0,,l ® n ^ c 
dueed. So long as this condition l> _ . foeing reduced to'l 1u "' 

observed ; the peroxide of lead M1 '’ j to the oxide of 1 11 
oxide ( PbO), and the spongy lead 1S 1 ‘ 


’ tallic le 
of lead 
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E r,E<rrito-T!m<APEimcs. 

rf oxidation, m.t'1 «■« *•»'«* ? gaiu 

tbc j>rocc® " f °-' .. . jgnn-ivcil at. the current erases. A v.- n 

idcnl wlionth.scoml ' . . F ig. 

ingenious construction 0 Plinths accumulator is the ingenious 

•v-^ :rT;^r.”::«.icnti St ..„« .. 

invention of ' |v ,. inp loved. In tin- Fttnre ttyelwn. the active 

nni'erWl"is' previously" ...red . sprciui on a suitable suppon or 

" nn«.lv Of lead—ill inch a mu,.. that » well retmned, which 

tires little eleelrienl resistance. For the positive plates, use is made of 

Z\ lead (Pb,(>, and ... acid 30? <1 for the negative plates, cither 

hilnr-e i PbO, and sulphuric.acid or porous lead. 

Other advantages to be gained in the employment of tlieaceumuhitor 

arc: 

1 . its high E.M.F. 2 volts for each cell ). 

2. Its compactness, portability, aiul durability. 

The capacity of an accumulator is usually expressed in ‘‘ampere- 
hours.'' implying the product of maximum discharging current together 
with the length of time in hours it discharges. The capacity will be 
slightly reduced when an accumulator discharges for a very short length 
of time at a higher rate than the maximum discharge current: the capac¬ 
ity depending upon the size, the number of plates and their formation. 
For illustration, if we assume that a certain accumulator has a capacity 
of forty-eight ampere-hours at the maximum discharge of eight hours, 
theu wc may use the battery normally at one charge as follows : 

With one ampere for. 4S hours 

With two amperes for.24 hours 

With four amperes for. . 12 hours 

With eight amperes for... 0 hours 

The utmost precautions must be taken in caring for accumulators: 
thi.s is of paramount importance, because they are very sensitive to 
shocks and overexert ion. and any bending of the plates is liable to give 
rise- to short circuits. There is likewise danger of leakage of acid, break 
mg «f glass cells, etc. Another point to I*, remembered is Mint the cells 

must l„. fre < | „ n " ,| v ,. h . lrgcd and discharged; if tins is neglected the plates 
will rapidly iKjcomc impaired. 

“series'' 1 ' 115 ' 1 n °‘ forgotten that the cells must be arranged in a 

form •ii„ , | r,,• ." 1111 i>cst quality mnsl always lie used in diluted 

absolutely niire'w V 1 ,lc s,r0 "g acid should Ik- diluted with 

bv the hvdroniet T “ SpU< ' ,r “' gravi, - v " r 1200 or 2S Keaunto as shown 
.t an.ln': :,:' : of in mixing the electrolyte 

never be added toX^umfl 5.*“ ^ TU<! C,CCtro1 ^ 1 *° uld 
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In Subscciuent charges and in general use, it is only nw-eswary to 
rge an til the voltage is 2.r> per cell while charging. It is mlvisabU- to 
Vir^<* the cells once a week until the voltage per cell is 2.5 volts or 
! Cm" one-third the normal charging rate. 

a -when discharging, tiic electro-motive force of each cell, as measured 
tlu* voltmeter, must not be allowed to sink Imlow 1.85 volts; thus, in 
l N c-isc of a 0-cell battery 11 volts is the lowest limit for the discharge. 
tlU (vlls should never be permitted to stand idle if more than 7"* per 
of their capacity has been used. 

° 'if a battery is to remain idle for a long time, it should first 1 m- fully 
charged and then given a recharge enough to bring it to a boil, and 

left charged. 



ID 



l 


W: 



T\h(MW 


-<) 0 + 



^ am mcter and volt-meter. 


. Diagrammatic view. llluilrauug.— „ the 

Always sec that the cells me ^ p is. 1*- replug 

latter lias been spill or become 1’^ . top sliced I* -P™- 

wi.i, distilled water, and during Avoid imius ss. my 

as to allow the escape of be propcrcare the accumulate 

vibration and shaking of »*■ n cicht years. nva: 

should render good service for >'■ » f ‘ tll0 following b° 

Accumulators may be charged 

1. Primary cell. 

2. UO-volt (dii-ect) current. 

3. Alternating current. 

4. Bicycle dynamo. wans© the labor 

5. Thermopile. , rV t . e U is not practical. H u.mrthv cue. 

CD The method by the . .. ** ** ‘ 

involved is unpleasant and to 
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electko-th erapeutics. 

.1 mpfhod. or the use of the 110-volt (direct) current k 

Thesccoi . w( easily available method in use. It i s 


his i'uvtl.'ol'"o II"* 1 the correct polarity of both the 110-volt ami 

1Z rf t e a“emulator. The manner of ... the polarity 

; 1 «..i in a subsequent chapter. It » necessary by tins method to 

stance' to the current, owing to the circumstance that the 
a ffCf Of voltage is too great for the accumulator. The means employes 
foeffeet resistance to this exceat of current are either a group, of lamps or 
.L lwstat In the latter method the ammeter is placed in the path of 
O current"and the rheostat is so regulated that the exact voltage seat 
,o the accumulator can be determined by the amperage recorded by the 

ammeter. (Fig. 6.) . . 

The simpler and cheaper method is that obtained by the group of 

l imps, mounted on a base and connected in parallel. Each lamp (16 
candle-power) is equivalent to one-half an ampere ; therefore, by this 
method we can accurately estimate the resistance required, by introduc¬ 
ing that number of lamps which will be necessary to produce the proper 
amperage for charging the accumulator. When the accumulator is not 
properly connected, the lamps burn more brightly than usual. (Fig. 7.) 
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Fig. 7.—Diagrammatic view, Illustrating the charging of a battery by a bank of lump*. 


ELECTRICITY ANI) MAC.N KTISM. 

(1) Where it is impossible to obtain a current, as on the battle-field, 

• genious use has been made of the bicycle, by employing it as a motor 
1,1 d attaching it to a dynamo, which generates the current for charging 
accumulator. This clever thought originated with Major Batteraby 
. his memorable Soudan campaign, and the method has been success 
Mly imitated in South Africa. Other means, but not so practical, are 
* water-power, windmill, or by horse- or man-power. 

^ The fifth and last method is by the use of the thermopile for 

• u g purposes, which has found but little favor, and is rarely, if 
cverf employed in this country. 

c dynamic ok electric mains are of two kinds : 

(a) Direct. 

(b) Alternating. 

, . continuous or Direct.—In places where a current from the 
iJtfUS commercial main is available and voltage ranges from 100 to 
o-n advantage is often taken of this source of energy, owmg to the fact 
rt d ^'presents few difficulties and demands but little attentron^ffie 

„<2 - “ ~~ .. 

D . THERMOPILE accidentally discovered that 

In 1822 Professor Seebeck, « ’ current of electricity is pm- 

when heat is applied to a circui -ju» _ ’ (Uffereut temperatures, the 

duced ; also, that when two junctions ^ tQ the colder junction 

current produced is dieted from ^ ^ ^ working aD induction coil. 

Thermopiles are very ® eld ° f n \ ? hia country. 

Their use is extremely limited l 


(t) The alternating current presents the disadvantage that, not 
tKiing unidirectional in character, it requires the employment ol 
converterin order to produce a unidirectional current, and also to 
provide a low voltage that may be suitable for charging an accumulator. 
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CHAPTER II 

TIIE STATIC, FRANKLIN 10. OR FRICTIONAL CURRENTS. 

There are three chief forms of electricity used in medicine ami 
surgery : 

Static, Franklinic, or frictional. 

Galvanic, continuous, or direct. 

Furadic. interrupted, or indirect. 

The other so-called varieties, such as the sinusoidal current, high- 
frequency currents, etc., are modifications of the above forms. 

I. The Static or Influence Machines. 

Ever since static electricity was discovered and the first static 
machine was invented by Otto von Guericke, a burgomaster of Magde¬ 
burg, Germany, in 1647, the subject has received the closest study from 
scientific minds. Sir Isaac Newton eagerly seized and improved upon 
von Guericke’s discoveries, and these early researches were continued 
through the centuries by English, German, French, and Italian phi¬ 
losophers, not the least conspicuous among whom may be cited Ramsden, 
Plants, and De la Fond. While the friction or static machines of these 
searching inquirers are now obsolete, their persistent study laid the 
foundation for the present-day influence machines. 

In the construction of influence machines two important principles 
are tarried out . ( \ ) the principle of influence, whereby a conductor 

touched acquires a charge of the opposite kind, and (2) the principle of 
reciprocal accum illation . 

•• Ini Fig. 8 let us, for instance, employ two insulated conductors, A 
and B, electrified ever so little, one positively and the other negatively. 

a third insulated conductor C, which we shall call a carrier, be 
arranged to move so that it fiist approaches A and then B, etc. 

a t .-n* H< * under the influence of the small, positive charge 

. ! aC( l ,1 >rc a small negative charge ; suppose that it then moves 
l ° I1S Degalive e,mr - e to and H then be touched while 
it Ifinnr 80 acquiring a small positive charge. When 

increasing A ’ lt * 1 il S ive U P lllis positive charge to A. thereby 

on repeating nTr*'. 6 ‘ h:lr ^‘ - . TIl<in A wiI1 a <* more powerfully, and 
hi»dilv o) ■ 7 i” opoi-'dions both B and A will become more 

enwi Vr,: i ;r «. :U l L a ! < UMnilak *‘ s tlie obarges derived by the inllu- 
. f . ,e oth, ‘ r TWsfrthc fundamental action of all the modern 
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influence machines, .luting from I860, the fin* having been constructed 
|(V( -. F. Varlcy, consisting of six carriers mounted on a rotating disk of 


rpypES OF INFLUENCE MACHINES. 

f(|l The Winixhurd influence machine Fig. 10 consists <»f two 

• rcular disks <»f glass, so mounted as to lie rotated in opposite directions, 

distance of one-eightli of an inch apart. Each disk is attached to 
rt on d of a boss of ebonite, upon which is turned a small pulley. Both 
Vsks arc well varnished and cemeuted. To the outer surface of each are 

* ** or „,ore SectorSj made of thin brass and at equal angular distances 

rut Twice in each revolution, the two sectors situated on the sune 



• • _*..lliii t'oMtH‘t ’1 P*ll 


diameter of each disk are '—If' 

one another by a pair of fine " 1,t 1 ^ spiu dle upon which tin- 

length, by one of the projecting cm s ^ ^ p ni shes as thej 

disks rotate, the sector plates jusl gra/.ins »• 1 ■ the fixed 

rotate. The position of the twopairsof brusues 

collecting combs and to one another is N • 111 furnished with collecting 

The fixed..luetors ..sis, ot >-■ * ££ |wldWt a whirl, rota,- 

combs directed toward One auO&cr and • whi(lh supported >"• 
between tlu-m, the position <‘f the two ' ( r „fthedisk. lo,lu>se 

... pillars. t„-i„g along ,l«tarWHital .lu»«^ who* d*a«« 

fixed conductors an- at.nehed the , ,M *" * * w ,v eflWent ami 
apart can lie varied. This form -- 1 1I , 111 . n j- get-tors lie prws'.d. i" 1 
exciting, provided that il sufl "’"'" 1 " iiflv W- 

»Sylvanus Thomp«on, Elementary Lefleon?i 

60, r,7. 
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• third 


foil mi that the 


liine works at full power after the second 

.. of the handle. The W'imsliuret machine worte best when II* 

nsinfuiee of the discharging circuit is high, and it has been proposed t«. 
eTd«* the npparulus in a strong metal ease and to work it under a pres. 
Zo of several atmospheres, thus avoiding leakage through brushing. 

The theory of action of these machines is perhaps liest explained by 
the aid of the accompanying illustration (Pig. 9 ), in "hieli, for the sake 
of greater clearness, - two rotating plates arc represented as though they 
were two cylinder, of glass, rotating in opposite directions, one within the 
oilier The smaller inside cylinder, in the figure, represents the front 
plate an.l the larger outer, the back plate: the front plate rotates right- 
handedly, and the back plate left-handedly. The neutralizing brushes, 
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, the diagram a similar but inverse set of operations take pine- 
h: ‘ N vhen n x touches a front sector under the influence of a u, C k 

a repelled charge will travel along the diagonal conductor to „ 

, inJ to charge positively the sector which it touches. The front 
, >P T as they pass from right to left, in the lower half, will carry p„>i 
•charges*, while the back sectors after touching a, will carry negative 
*4 from left to right. 

° The metal sectors then act both as carriers and inductors, it is 
lt . ir that there will be a continual carrying of positive charges to the 


Fig. 9.—Illustrate* flluRrainmatlcally the theory of action of a Wlmshurst Influence machine. 



n t , n.j, touch the front metallic sectors, represented near the top of the 
diagram, to receive a slight positive charge. As it is moved onward 
toward the left it will come opposite the place where one of the front 
sectors is moving past the brush w,. The result will be that the sector 
touched while under influence by n x will acquire a slight negative charge, 
which it will carry onward toward the right. When this negatively 
charged front sector arrives at a point opposite ?i :s , it acts inductively on 
the back sector which is living touched by n :t ; hence this back sector will 
in turn acquire a positive charge, which it will carry over to the left. I’ 1 
this way all the sectors become more and more highly charged ; the front 
sectors carrying over negative charges from left, to right, and the hack 
sectors carrying over positive charges from right to left. At the lower 


y in io t _wimi»humi Influence machine 

i .f» At these points toward whiih 
right, and of negative charges h> t ie < • ' . llie collecting combs com- 

the opposite kinds of charges travc . ,IH 1 

municating with the discharging ki»"h. influence machii>« 

(ft) Itoltz of Berlin invented • very f ^ „ H . duunetrr el one 
(Pig. 11. In brief, it consists of twog , o- P though m chi* 

plate being slightly larger tb.u. the of her. ^ tw « ‘-window 

relationship, do not touch. The lis** I j, n dMusm-Se 111 ' 

‘ Sylvnrnw Thompson, Elementary Uws>n» »> 
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directly opposite one another. Te o bit.s of paper (field plates) are glued 
! "die stationarv plate, one above the window on the left snle. and 
:, | the Window on the right. From enel. of these piece* of paper 
tontine protrudes throngh each aperture, almost, but not quite touching 
the revolving plate. The plate is rotat.il in a direct..ppositc to that 

a which the tongue projects. The prime conductor consists of two 

Hi. mills, supported by brass rods with knobs, and mounted on 

. supports. Two other brass knobs with ebonite handles and knobs 
form the discharging electrodes, throngh whose agency the* spark length 
nu be varied. A neutralizing rod to minimize the reversal of polarity 






Fio. 11.—Tnopler-Holtz Influence machine. 

is also provided. Before working the machine, one of the field plates 
must U* charged from an outside source and tin* knobs of the discharging 
rods must be brought together. 

(r) The Voss or Tocplcr is more self-exciting than the Holtz, but is 
less sure ill its action than the Wimshurst. The Voss resembles tlu; Holtz 
machine in many details, but the moving plates carry a few sectors, and 
these in their rotation touch a pair of brushes carried by two bent arms 
which connect with tin* field plates, and so convey charges from the nn>\ 
ing plate to the armature of the fixed field plates. In this country there 
are practically no Wimshurst machines used. They are nearly all 
Toepler-Holtz machines, that is to say, Holtz machines modified so ns t«» 
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he self-exciting, as invented by Tueplcr. The Eastern manufacturers are 
, t . lv using the Holtz machines which are excited by a smaller -em-ra 
“r„r the Wimshurst or Toeplcr type, while mostly all the Wt-smrn 
luauufacturers use the Toepler-Holtz type machine. 

B C\KK AND MAN.ITI.ATION OF STATIC M ACHIN'K. 

In the use of influence machines certain requisites are necessary to 
*nsure satisfactory results. Chief among these are dryness and cleanli- 
The accumulation of dust or moisture upon tin- insulating surfaces 
interferes with the high voltage that must 1 h* obtained. The machine 
1 - be freed from dust and moisture by the use of a dry silk fabric; 

Hie oxidation of the metallic sectors can be effectively obviated by cl«ms- 
■ .r them with a cloth previously immersed in benzine or gasoline. Alco- 
h!d should never be used on any varnished part, as it acts :is a solvent 
tlmreof During the summer months when the air is often surcharged 
with moisture, it becomes necessary to place in tin- ease a deep tray 
containin''’ fused calcium chloride : this must be free from .mpunn. else 
there will result oxidation of the metallic, parts. Likcwisc during the 

(l ^,son it is found that the current acting on the atr id Hu- «« * 
toriiaw-.isou ,j„. nitrogen combining 

Jncr months a di-sli containing 01 , ■ j nitrogen because a has 

ii.si.le of the case. ... tabes «P> ^ „ 

more afliaity for the nitrogen than for the W J , M . , wl in » 
also one of tlm best anil most iii«|*iw'' ' , in ., open 

static machine. When it is 11 ' imm' strength comincreinl sulphuric 

dish, four or five inches deep, and tlm „ .,,.,,1 will take up the 

acitl should not more than half hit l( ,„| ils volume s then if 

moisture amt Increase ,...01 it has almost doahk 
loses its efficiency as a drier. machine mast tie operated 

When used for exciting an X ray .. 

bv a power capable of giving a lug 1 ' i'^,. power) slioald !»• cm- 

cities tin electric motor (of the r.i.mre.d Imree ^ ^mld 

. ,thine is iaeffleient lor 


UIV-W..SC motor V w. , ^ lir 

ployed; in country places ' v^,u * , - „ 

furnish the p«»wcr ; hand power 1 
skiagraphy. 

The length 


.. working ^biacea^ 


K ' 1 * ’ . . .. |,rom*rly Kl " . ., n , should 

The length of ft ot *' * ' ,. nnr oximatel> ‘ * m ** 

equal the r.uiius of the revolving 1* so lwnt as t» " 

I.. that . aea.ndimag the »Irf- l K ' rl ' K * * 

them in proper eonlaet will. * 11 


revolution. 
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ti.p plcctro motivc force of » <*»«<> »'" chinc Spends upon the 

..Lot revolutions per minute, the size and number of the revolving 

plates, and the general . onstmetion and care o (be same 

Glass plates have been ill use for more than a century, but mi,,, 
Plates'possess certain advantages. They are not fragile and less hygro- 
Lnio than glass ones, and I have never known them to warp. Because 
„f the nun-breakable character of mica, a high speed can be obtained for 
the genera.. of extremely high volume of tension of current. 

Machines not self-exciting have a charge added. This is usually for- 
uislK-d by a revolving plate to which are fastened several brass sectors. 
On revolving, the latter are brought into contact witli the brushes. The 
stationary plate of this machine encloses a sheet of tin-foil or paper xs 
a collector. 

A static machine in biul order is said to have “lost its charge” 
when it fails to generate electricity. This may be caused by dampness, 
by the humidity of the atmosphere, or by turning the erauk attached to 
the driving-wheel in the wrong direction. 

C. ACCESSORIES. 

Tub Leyden Jar. 

This is an electro-static condenser, so named from its invention by 
Cuneits, in the town of Leyden, in 1745. In its modern form, a Leyden jar 
is a cylindrical glass bottle, lined inside and out with tin foil, to within 
a short distance of the top. A brass knob inserted in the wooden cover 
is connected with the inner coating by means of a wire or Chain. 

Thus we have essentially two conductors, the one almost completely 
enclosed in the other and separated from it only by the thickness of the 
dielectric. If cither conductor is put to earth, and the other insulated 
and charged, an opposite and nearly equal charge is induced in the former. 
Leyden jars are frequently connected iu series (the cascade arrangement) 
to secure a potential difference equal to the sum of those due to the elec¬ 
trification of the individual jars, or in multiple, all outside coatings con¬ 
nected together and inner coatings the same, when increased quantity is 
desired. 

Electrodes. (Figs. 12 and 13.) 

These may be of metal or of wood. The metallic electrodes are 
usually of brass, made iu a variety of shapes and sizes, and may be 
round, pointed, etc., each being mounted upon .a holder of ebonite (vul¬ 
canite!, which acts as an insulator. Rollers are usually made of brass, 
ami mounted upon a base or stem of ebonite. The wooden electrodes are 
usually described as discharge electrodes, but they are not so frequently 
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employed as are the metallic variety. Lately glass vacuum electrodes 
luivc come into vogue. A convenient handle for holding eleetrodi-s is 

shown in Fig. 14. 


Chain-holder. , , .... P honite stem, and 

This is usualIv a brass ring or hook attae i • urn . n , from one 
in employed for holding Iheeln.in which co.nln.is 
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pole Of the much.to the electrode (Kifr- !•>'. It P^onts bringing „ lc 

chain in contact with the patient, and thus avoids shock. 

Muffler. 

This is a cylindrical glass tube, into the ends of which are fastened 
discharge rods. The tulie in a horizontal position is held to the discharge 
nwls of the static machine by means of wire hooks. The rods of the 
muffler can be readily adjusted by simply turning them in a screw-like 
fashion. This is employed for the purpose of lessening the noise from 
the discharge rods of the static machine. 

Preparation of the Patient. 

When a patient comes for treatment it is necessary to ascertain the 
nature of the disease, before deciding upon the kind of treatment to be 
instituted. If the method selected requires the removal of some of the 
apparel, this should be arranged by the physician's attendant or muse 
in a separate room. If much of the clothing is removed, a wrapper or 
loose gown should be thrown over the patient. If the patient is nervous 
it is advisable to instruct the attendant to remove as few of the garments 
as practicable, so as not to offend modesty and in order to lessen the 
fear so frequently induced by the careless therapeutist. CVlluloid combs 
and all hair-pins should be removed from the patient's head : if hair-pins 
Ixi permitted to remain they may cause unpleasant pricking sensations in 
the scalp. 

The patient should be placed in a comfortable position and far 
enough from the machiue to prevent shocks from the emitted sparks. In 
damp weather or when the current is not very strong the patient should 
hold the metallic electrode. The cords leading from the discharge rods 
should not touch the ground, the patient, or each other: if they rest 
upon the floor or “ground” there will be a flow Of current into the 
earth, if they touch the patient, shock will occur, and if they touch one 
another a short circuit will result. T prefer to treat the patient in the 
sitting posture, as this permits the application of the current to all parts 
of the body, especially if he be seated upon a revolving stool. Occasion¬ 
ally it may be necessary to adjust his chair so that he cannot rotate it, 
thus allowing a constant flow of current to the part needing treatment. 


Polarity. 

The polarity of a static current is not of great moment. I have 
henid some patiLMits say that: tin* current of the positive electrode is more 
pleasant than the negative and others affirm the opposite. 1 am of the 
opinion that there is little, if any, difference between the positive and 
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negative electrodes, so far as the emanating ,airre„t iscoucerncd \*„ 

tM««- " ,is is aetwmiiMs! '-V Starting ... 

slightly apart, and observing that the spark is whilst near ; 

live pole, due to incandescent oxygen being whiter than i, 

nitrogen. 

The positive electrode emits* sharp hissing noise when placed »,,, 

horizontal position. 

No current will flow when a non-conductor is applied to tin* negative 
discharge, but it will flow from the positive. 

The positive pole can be determined by the collecting combs showing 
points of light, while a brush-like form is evidenced uj>on the negative 
side. This is best observed in a darkened room while the sliding rods are 
in contact. 

If we separate the balls on the emls of the sliding rods for an interval 
of two centimeters, the spark stream issuing tat ween the rods displays a 
distinct violet portion, which begins at the ball in a bright point. This 
violet portion denotes the negative pole, while the positive pole is 
recognized by a bright area of white light lying near it. 

To reverse the polarity of an influence machine, the usual procedure 
is to ground both terminals, and give the machine a few turns in the 
opposite direction, then remove the grounds and start the machine 
normally. The effect of this operation is rather uncertain, and Herr J. 
E. Jamiszkicwicz 1 has devised a system which is more reliable. In this 
one pole of the machine is connected electrically to the inducing plate for 
the opposite pole. The machine is revolved in the normal directaon, 
and if the connection then 1m* broken the polarity of the machine will * 
found to be reversed. If the machine is running at a fair I 11 ■'*' 
momentary connection is needed, but it it >- s running slowly w ma> 

or liftecn seconds. 


rv to leave tin* connection for tea < 


(’an* should 


lUTT.SSarv lO lUHVt* III'' 11,1,11’ 1 .. 

be taken that good electrical contact is made. A 

bids to become very popular is shown in Fig. *’• " ,M 11 . • j 

wrong CO...f the Cookes Id* with 

By this arrangement we correct the H- "ty 
ton of the till. - , hy sliding the rod, H. from 

;; c'. ;.';;:':;,r,,;;;,ing n-.«*>*- h*** Si; 

» negative pole, D, touches the metal V, wtath .searr.ed, and 


rated by tin* heavy lines, 
without chaugin 
C to 

The 

B l (cathode). 


Idiosyncrasy. 


.. mean, the 

• inn of the static electric current. .* freqaentl. 


1 PhvgikaliHclu* ZcitHchrift U-ci|* 1 i< ’ »l**tro<t 

15, UM>t. 
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certain patients are unnsually susceptible lo static electricity. | , 

.i....... .. ei-iiiV l»riu*Z4* ifil to the ln*:nl woo ....a? . 


tain pauems mo .. ..*• , nav 

many rases where a static breeze applied to the head was suffic*,,, 
cause fainting, or at least dizziness. For such patients it ig necessary 

and 


seeu 
to cause 


to cause iamung, oi .. * .* uuuegg 

to diminish the strength of the current, also to shorten the length a 
lessen the number of applications. 


The Dosage. 

By this term is meant the length of time required for administering 
the current in the particular case, the intensity of each treatment,—/. 
the strength of static current produced and applied,—and the frequency 


3~ V / + 

Fio. 10.—I’ole (’hanger of Betz. 

of its list*. The length of each application should be between ten and 
twenty live minutes. The number of applications will naturally depend 
upon tin? character of the disease treated, the suffering of the patient, 
.ind also upon idiosyncrasy. Here is where good judgment and skill on 
flu* part of the therapeutist are required. It is the general practice to 
give from one to five treatments a week. Frequently the patient inquire** 
as to the number of applications requisite before a change in the disease 
Will l»e noted. Unfortunately, we are not able to answer such ques 
turns satisfactorily. I have seen eases where only three pr five treat- 
ments were necessary; again I have seen eases‘of the same disease 
where twenty treatments were necessary before a change for tl»c better 
could be observed. 


o.tn * 1 '' 1 ”-'~ St «tlo t«W», concentrated brush dtaehnrge. or M ,n »? • If , | mid l« mi 

S^torof blood-vowels mid net, M an nmoU.etlc. If It U .rncMlw. i f ,u 

lrTl, *nt. The Indicator on the machine In turned to the printed wool breeze. 
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Kid. IV. -I'l«r«'t 


Fk-. IK Kuilf i.«vhUv«- Innilutlon or »t*tlo hath. Pntlent hold* the riPicntlv* electrode ««> " n 
lo»ui»u>l platform: pmitlvi) U grounded and the ftlldlng electrode* an* widely leparated. 
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FRICTIONAL CURRENTS. 

jl Modes of Application. 

The forms of application used in electro-therapy arc : 

Convective j 
Disruptive - discharges. 

Conductive ) 

A convective discharge occurs when electricity of a high poten¬ 
tial discharges itself at a pointed conductor by accumulating there 
with a density sufficient to electrify the neighboring particles of air 
(these particles then flying off by repulsion . and conveying away 
with them part of the discharge. This form of application is illustrated 
in tlie use of the static bath, the breeze, and the spray as given off 
from metal electrodes, the high-frequency discharges from glass vacuum 
tubes, etc. 

The disruptive discharges embrace the various sparks,—the tony, 
short, and friction. 

The conductive discharge is derived from an electrified conductor. 
This may be a continuous current flowing through a thin wire connecting 
the knobs of an influence machine or joining the positive pole of a 
battery to the negative pole. 


A. Convective Currents. 

In using the brush discharge (Fig. 17) the patient holds either clcc- 
i rode while t he other, which may Ik- pointed, broomshaped, or coronal in 
outline, is applied to the area to lie treated. This mdndcs the /»«.. 
and sprmj (all these terms being synonymous); the breac is the concern 

trated brush discharge. , • • 

The ban, ( Fig. IS , also called Static insulation. ». • m,nmiuvd 

by having thcpatien.. insulated platform m "It * 

or poles of the machine ; after some 1 urns Ol " ; 1 ' ^ 

found that he is eharged with .msitive electricity 0 a h.gh^ntui, 

while there is a constant waste of electricity rnm a • ^ , U|( | p 

. Tl ‘" «*? °V ,,e M S '^v be S^t'ensified by applying 

IS the form usually employed. It- wi-i> ^ . pieoet strong 

to the affected part a tinsel rosette ms cm ^ whl . n llie patient 

revulsive effects, lending to actual bln ^ • ( . ,,,. ttoll Miissey, who 

is connected directly with the positive p» '** |iwSi Mi eves that 
has had a great deal of experience in « «< " is of great value 

this intensified spray has a deep penetrating act..•»' 

in intractable chronic rheumatism. electrode is held by the 

In the interrupted insulation the "j- '' ji,ii n jr electrodes are moved 
.’..tinn iii the current. 


patient and the positive is grounded 

fit unit 1 *m. v 




(C) Jeff Behary 2019 









J5LI5CTRO-T J1KH APEUTICS. 


]{. Disruptive Currents. 

Those are subdivided into the direet, indirect, and friction. 

In the direct disruptin’ current i Fig. 19) the patient is seated on u,. 
platform. holding either the positive or the negative electrode t h? 
remaining electrode being applied to the a fleeted part. The Lqydcn j-"' 
may or may not Ik* in the connection. W hen it is so connected, the nu" 
rent, as a rale, is usually too severe. The spark-gap is wide open. 

Direct sparks are very painful, and are to be used only in cases of 
surface anesthesia. 

The indirect disruptive current differs from the above in that the jn 
tient sits oil the platform, holding the negative electrode, the positive 
being grounded. If the electrode chain is attached to the water pin, 
(the indifferent pole being attached to the gas-pipe), more capacity is 
gained, the single sparks give good muscle responses with little nain 
(Fig. 20.) 

The/rid ion disruptive current differs from the indirect only in that the 
roller electrode is rapidly applied against the affected part. (Fig. 21. , 


C. Conductive Currents. 


Conductive currents are subdivided into the static induced current 
and the wave current. 

The static induced current (Fig. 22) is in connection with both the 
Leyden jars and the patient, the electrodes must 1* of metal and applied 
o the bare skin or mucous membrane. The spark-gap is closed at first, 
and then gradually opened to the point of toleration. 

In the irave current the positive electrode is grasped by tin* patient 
ni u negati\e is applied to the ground: the necessary electrode is 
block- m or metallic cloth placed on the bare skin or mucous membrane. 

I?:;," ^ i aPI ' a, ! 0Q With the rods touching : then gradually 

‘ I • ale them until the desired strength of charge is attained. 

I he elcctr c or wind is applied by directing the point of a nu- 
point iJr/:;. i'™ * mvan *’ l,ufc oue away from the patient. The 
The snrr / J- 11 ” no ^ a,lv ‘‘ , y ? —/. c., if we arc using positive electricity, 
nearest nil* partk ' les ' Incoming electrified, are attracted to the 

*i nerceofin ° " 8 ^ 0,1 .v, the stream of molecules producing 

a Pe^phblecn^nto^ air. The action of the souffle is sedative. 

inratus i I 1 " 1 I orton s “ Wave Current and High-Frequency Ap¬ 
paratus is described as follows : 

other is con! . N f l .*i C ‘! ,,<ln<:tor 01 ^ ie static generator is grounded; the 
c< with an electrode applied to the patient who is on an 

Engin«r."voi n March u« Fra "‘ ; “ i,k ' d ’^ectrothtopto, Jan. ,1899; EIcctrkmt 


Fio. 21.—Friction s»nrk treatment. 
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TH 


KKKXTS. 


The 


omliictoTM 


insulating stand. 

,nk discharge between tin* knobs < 
forms one coating of a l*y<len jar condenser, the other coating m' wtdch 
the eartli and surrouuding objects and walls connected electrically 

therewith. 

'The greater part of the charge and resulting s1niin 0|l the dielw>lH( . 
(air) will be found at those parts of the patient ami the floor or walls of 
tin: room that are nearest together. 

<• if the spark-gap be long, the time of charging by the small con¬ 
tinuous current will also be comparatively long, because the potential 
must be raised to a high point in order to produce a long spark. The 
duration of the discharge, which will probably be an oscillatory one of 
relatively high frequency because of the small capacity of the condenser, 
will be short. The small continuous charging current will flow through 
the patient without causing appreciable sensation. The sudden oscilla- 
torv discharge may flow over the surface of the patient because of its 
hi>di frequency, and therefore without disagreeable effect. As the length 
of t he spark gap is diminished, the time and amount of charge become 
less, with a resulting diminution of sensation.” 

The following chart illustrates static modalities in 

form : 


convenient 


Fi° -static Induct current. In this form of static treatment the Indicator Is turned to the 
.k? . T * hlch to " nc ‘’ 1 * « h «-’ toyden Jars. The cord* are attached to the binding post*. w»d 

e s laiQg electrodes are verj’ gradually separated, as otherwise the shock would be too Intense. 
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static 

Compiled and Arran^l by 

---- .. I f 1 IV I"" 11 " 

OOJCMCCTIONJI ro* POtW Ill'll Ilf 

AM> RUWTKonF*. I'lilU-nt 


KryiiHitr. 

KUtCTRODR*. 


, Both to Leyden Jars. anil y« No 
Static Induced. boih to patient. 


M<*Ini. to bare 
skin or to mu- 

cou» mombmim 


SfAhK- 

Oai*. 

( V n !"‘l to 

,K wn in,,) 
Krinliiniiy 
open to 

lolorann. 
of patient 


The wave cur- Positive t*» patient, 
rent. Negative to ground. 


Positive to patient or to Optional. 
Sparks: platform. butasa 

Disruptive, lndlrectand xepativetoground. rule too 

friction. Electrode to ground. severe. 


Block tin nr mo- 
tnlllc elotli tn . , 

Yea Imre skin ,>r A *'»*t«tle 
mucous in cm- induced, 
bmne. 


Positive to ground. 
Negative to patient or to 
Brush discharge. pIft „ orin . 

Electrode to ground. 

No 

Ye« 

Made of wood of 
various sizes 
and shapes. 

Positive to patient or 

Breezcaud spray Negative to ground. 

Electiwle to ground. 

No 

Yes 

Usually brass 
point, single or 
multiple.erowu 
or broom. 

_ Positive toground. 

High - frequency. N^ at ive to electrode. 

No 


Special glass 
vacuum. 

Both to series Interrupter 
High - frequenev and 
specially inter- negative current to exe¬ 
mpted. 1 trode. 

Positive toground. 

Yes 

No 

Asordinary h. f. 

Potential Positive to patient, 

alternation. Negative to ground. 

No 

Yes 

Water, block tin. 

wooden or brass, 
depending upon 
work required. 






The static bath 
or general 
electrification. 


Usually positive to pa- 
tient or platform. 

Negative to ground. 

Note. — These are the 
usual connections. It 
sometimes happens 
that the reverse may 
suit certain cases. 
This does not apply to 
the high- frequency 
currents, where the 
connections cannot 
be changed. 


Wide 

open. 


Wide 

open. 


Wide 

open. 


Begin 

gradually 
regulate to 
rapacity 
of patient. 

Wide 

open. 


Wide 

open- 


.. j i»- imm.i'. 

' wS^^r"8n“w) A 

guCgXjE muscular contraction. 

e 2feBS S5U» 

gg,Vrc llMK- 

{* physiological tetanus. 

C “ ft n(ftnWies local swelling and 

congestion. 


Hcxark. 


The d»t»*tttufifrt, ft l "tlrrU <A 0,1. 
current prncu«U^ * tM * 


fc !«•!rclk'y.-l «»«» 


>, u i lir spasm relieved. 

‘j.tnmm“c of local metabolism. 


sensation. 

| SSKToKS"hv redik*. 

rf.l!SSEo( local secretion. 

C o N |Saxation of muscular spasm 
J; HypSra^a' and swelling less¬ 
ened. 

b. Rubefacient, if pushed. 
r. Local antisepsis. 

C u. N Keiieves local congestion. 

b. Lessens local swelling. 

c. Diminishes local pain* 

d. Promotes local metabolism. 

f. Destroys superficial septic pro 
cesses. 


11 ' ■" 

rent to exu-A «en*ltlve urea*.« B 
Insomnia, facial ticnrnlgln. , ^»id 

gout, upmln*. asthma, rh.-u- *d-lsih> to^,m» y 

mntistn, pelvic ningestion. y ro,lt “ lln * 

lumbago, dysmenurrhtut.Im- ' ' 

cotstltntlonal in thdr effort 
when this (the unmodified) can- 
| not be u>ed, then the *tatlc im 
| duced current b Indlr m ted. 

There Is alio the *iir.-ct qmtTTTu 

I very seven; and only of use In 
humid weather, In other re- 


popflta (nervous), gleet. mn-J 


Muscular, subacute and 


\ J! *P«** it resemMes the ordinary 
c rheumatism, loco-1 „ wrkt but the positive coonec- 
auxin, rheumatoid t |„ n , s to th ,. l<alienl a!l( , , h , 
nrinmls, all deemseated negative to the electrode 
nervous structural lesions, i Th,. currents in order oi preference 
and deep-rented pain, set- ( 0 r the relief of pain: 


chronic 

motor 


ntica. Of all local current- 
the spurk is the best dia¬ 
phoretic. 


1. Wave. 5. Breeze. 

2. Brush. ft. Hpray. 

X Iliirh-fre- Sufic Uth 
queticy. H. Static Induced. 
4. Sparks._ , 


The same as the brush discharge, 
but more irritating and less elite 
five. 


1 


Early acute rheumatism, 
sprains, abscess, swelling in 
fractures, early stages in any 
acute inflammation, lum¬ 
bago. gout, otitis media, 
lupus, tubercle, and any con¬ 
gestion or stasis, with or 
without germ life. 

MSfSS'SfSfi^Srt 

gSfessf®* 

Increase voliA^^nKor Hui °®Jg*’"mS ^llSSSSJ' 
rectal ulcer. because theyJ* an .) equally 

■?"»!>• “Affl'SSr . .' ... 


SSStSSSia-'* ascr. s* 
^STjsssk 

The « *» ro “ 1 “ W ’ 

hlgh-Irajoency current. 

. _- Note that die inwnn^,, t , lecln *le 


Al l. STATIC MODAlJTtES 

Circulnlr/ry Syttrrn. 
a. I.cnomi nrti-rial tension 
h. Lessen heart frequency. 

c. Lengthen diastole. 

d. Increase pulse volume. „i.tlve i* 

Rcrpimloru Syrian ■ , veworc a general “ • h ,.,|, p 

a - breathlT,B ' V i h ndicmU_ 

I*. Deepened breathing, with in- 
crease in elimination of CU*. 

Acrtoui Syxtrm. 

«. Relieve irritability. 

/>. Induce soporific effect. 

Vasomotor System. 

Induco d inphoresis. 
b - Induce diuresis, with increascl 
elimination of urea. 

Increase general metabolism 


imilcnO 

ache. 

eonjun 




static nwdaUti^ 
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0i ELECTRO-THBKAPEUTrCS. 

T|,„ Mancht cell consists of a porous cup ami a carbon plate. The 
positive element consists of a rod of zinc, having a copper wire attached. 
Tim exciting fluid is a solution of sal ammoniac, in which the zinc dis 
solves, forming a double chloride of zinc and ammonia: while ammonia 
g:is and hydrogen are liberated at the carbon pole. 

Care of the Battery. 

When a battery is frequently and continuously used, it is essential 
that the plates should be kept clean by washing, scraping, etc. The 
solution must Ik* renewed from time to time, and the zincs must also be 
amalgamated. 

When not in use, the metal plates should be withdrawn from the 
solution. If they remain too long a time, a deposit of salt occurs on the 
top of the zincs, which must be removed to insure tin* correct working 
of the apparatus. The battery is working correctly when bubbles of 
hydrogen arc perceived to rise at the sides of the zinc. 

Charging the Cells. 

Dissolve one and one-half ounces of bichromate of potash in ten 
ounces of cold water, and add one ounce of sulphuric acid. Allow tin* 
solution to cool. 

Polarity. 

When a battery has been disconnected and put together again, espe¬ 
cially if it lias many complex parts, there is danger that the positive pole 
may be accidentally connected to the binding screw marked “negative,” 
and vice ver&ti. To obviate this error it is necessary to resort to some 
method of testing tlie polarity of the electrodes. For this purpose the 
use of wet litmus answers admirably. The ends of the wires resting on 
the litmus for a few minutes will show the results of electrolysis, the 
paper becoming reddened by the acid liberated at the positive pole, and 
will turn blue at the cathode or negative pole. Other reagents proposed 
include a solution of phenol-plithalein in dilute alcohol, which gives a 
purple-red color at the cathode. 

A quickly performed test, is to immerse the tips of the wires in a 
saline solution, and il will be found that tin* negative pole will give off 
double the volume of hydrogen gas in comparison with the oxygen gas 
liberated at the anode. 


DIRECT CITRRext. 


Wall Cabinet. (Fig. 25.) 


This is of great utility, in that it allows of a wide range and varin 
tion of current. It is so constructed as to be readily adapted for use with 


volt current, with any commercial current, or with 
, ( combines a galvanic, faradic, and sinusoidal outfit ' * 

direct commercial currents are often used instead of ceils, but when 
aC 01 u ,ne.cUvl current » used the meaus of regulate vo,,^ 






2,.—Wall cabinet for galvanic, lanullc. an-1 


rut passes through the 
the utmost importance, because wln*n it" <iiffusi 011 * 11,1,1 .'j 1 ' 

tissues at low press,,,t> or voltage. t0 th , surface «i 

action of the current is more completely < ° ^ ^ the current P- 

electrodes, and is thus less painful. " " 1 ^ CiU r when 1 

through the tissues at high pressure (» 

6 
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BLBOTKO-TUERAPEimcS. 

strength), it <!<*» i>ot spreu.l out i„ llllssl 

used for ,v ^ ul ' J j s thus 0101*0 painful, but better adapted ft,,, 

through the tissues, 
cataphorwis- 

T,,E u,IEOSTAr ' , controller is an appliance for tin- rediu-ii,,,, 

The rheostat or ^ fom , b.v its US© w, “ ma >‘ ;l,so turn 
of the known electrrMJu ^d im ii v as desired. The various forms 

rfriats have been tally *-"*«* 

Ei.fXB»°Dt»- forms and si7 .os, as the special part and purpose 

Th.se are of . ^ most nsefu i electrodes are those that are ad- 

may demand. ‘ ( . e ntml galvanization, galvanization of 

jnstable. The latter arc «d tag c , ectrodc b , r(a<li|y 

rtnin* tuns obviating the necessity of the patient u„- 
passed under t , mll(lc , )f various substances, sponge or absorbent 
dressing, bieciniui- »• ^ , 

•» be applied mustbefrceof all 

e« pa .r r 

With a sponge < iPP t( 1 th of tbe current use'll Should be regulated 

beginning treatment, t hestre nglb ol t ^ ^ ^ is 

by * be sensations •*1*™™“ ' • it . It is necessary that the 

Z'l ITS 

action of chlorinated solutions. 

Galvanometer. • . 

This is an instrument employed for the purpose ot 
measuring the strength and the direction o a <,n, | n * Getlect a 

involved in its construction is that a current of elect:rieit> 
magnet, from its normal position. An ingenious de\ i a ‘ meter ,md 
IV Arsonval galvanometer. This electrode bears a milliami 
allows of application in any position. (Fig. 26. ) 


DIRECT CUKKEKT. 


m of electricantu^ 


MILLI AM PEKKM KT ER. 

This instrument is the standard for measnremc ^ NV;IS 

Under the principles of electricity we observed that the ' nn ^ t)(> ^ r0 .pi C ra 
unit of current strength, but this is entirely too powerful b»i < r(>N imately 
peutic purposes. The resistance of the human body i- 1 - * l PF^ aI npere) 
3000 ohms, and the milliainpere fthe one-thousandth paD 
has been found a more convenient unit for that resistance. 


y 0 ALVA NO-FA RADIO R<.\, 


f.7 


This is u combination of the galvanic and fadb batten t. . 

»• *""> ' r ' ,ttCry '* *>>.• l,,-l.hi- cell, whiehContains 

ry S' 1 . . " ,c n< * l ' s8ar >' water l*ing adde.1 ,vh.-„ 


rent 

! dry -- .* twuwi wnen called inir 

use- I' « 8 rw " .. . . einnbinations of length of *i~ 

enabling the operator to regulate tin- * ^ 

current strength at will. The apparatus 
is provided with a rheostat, a rapid 
interrupter, a pole changer, a slow auto¬ 
matic interrupter, etc. 


. 


Fit;. y>.— DcT-rfz-D‘Arwnrftl icalvanoineter. 
iHUUampcTemcbir.i 


DEFINITIONS OF TERMS. 

Although many of these terms have 
lieen and will l>c defined at length, it 
is thought be$t to tabulate them here, 
so as to present in a compact form the 
commoner expressions employed in 
electro-them pent ics. 

In stabile applications both elec¬ 
trodes are kept in a fixed position. 

Intake applications one of the elec¬ 
trodes is moved over the surface, some¬ 
times both are moved simultaneously. 

A current is sometimes called con¬ 
tinuous when it is allowed to flow in one 
direction, without interruption. 

A current is said to be interrupted 
when ii is broken by the removal of one of the electmdw. or by some 
form of current-breaker in the electrode, or by any method of breaking 
in the circuit. 

Voltaic alternative* is the term appl. to those applications >» 

which the current is reversed continually, while the elect rot cs art * I* 

The ascend in;/ current is one where the tlo" i* lrom '' IC 

toward the nerve centre. e n,,. nnrve 

In the descending current the flow is in the directum i 

centre toward the periphery of a part. rcnt employed 

By the term dosage we mean theamperag • -;»<•!,*ai»- 

eithcr in treatment or for diagnostic purposes, t h ^ ^ j| ie 
plication of the electrodos. tlm amounl of ^ „mst he 

of l,,c surface of the electrode applied. H .,.„ n iuly ascertained, 

taken into considemtion when the dosage is ° 

(Modified after Rockwell.) 
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vfthoiw of Application. 

. .. methods of applying current to a part,—(l) 

Then* are two mosuw 

and '"“the method 'VO mean the keeping of the electrodes 

. iw Mscertained, without moving them about in any .. 

°" s[>0 the'ciectrodes are retained in stationary positions. Alter 
tion-t.e., , t | sponges are carefully moistened, and 

*T"" IS pole is to in- applied. After this has l*c u 
done the''electr<Kie is gently appliml to the part, taring upon i, win. a 
d n . f nrftssnre The current is now turned on, beginning 

wini'a minimum degree of current and gradually increasing it by 
the lov.-r of the rheostat: the amount of current applied do- 
pending upon the susceptibility of the patient. The current should 
,mt be turned off suddenly, as this is liable to sl.ock and induce fear in 

the mind of the patient. ... 

The su ddcn reversal of the polarity in the circuit formed, is also 
liable to produce an unpleasant sensation. Each and every apparatus 
Iris certain appliances and methods of working them, and tin* directions 
accompanying the instrument, as outlined by the manufacturer, should Ire 
carefully followed. 

(0 ) labile _-This method consists in keeping one of the electrodes 

at a certain indifferent part, while the other electrode is slowly .novel or 
stroked over the skin of the part to which the current is to be applied 
In this stroking, a certain, even, constant pressure should be exerted. 
As in the former instance the current strength should be very gradually 
increased, and at its completion the current intensity should again be re 
duced as much as possible before removing the electrode. This method 
has a stimulating effect, especially upon the nervo-muscular tissue of 

the TI,!.' positive electrode is preferably held stationary at some indif¬ 
ferent part, as in the right bund when treating the lower «*W->ly. 
The cathode or negative electrode is applied and reapplied a «rna« •• 
When contact is made, a complete electrical circuit results; " ieM . 
drawn, this circuit is broken, and no sensation of a current can 

by the patient. . „wt rode 

A method which I prefer consists of an interrup >»J, ^ ^ js 
handle. By pressing a small lever and again releasing > ■■ ^ 

respectively made and broken. It is easy to mampu a *, 
obtained are most satisfactory. ,, which con* 

Another method used is called tlie voltaicaltcrimi'^ the 

sists in alternately reversing tlie polarity of th‘* ( U ^ j s employed 
lever of the commutator or pole discharger. I ll ’ s ‘ 1,1 ^ 
for diagnostic purposes, as in atrophy ot muscles ot a !>•' 
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CbntRAJ. Galvanization. 

The object of central gal van i»t ion is to subject the whole central 
nervous system to the mtluencc of the galvanic current. One polo, prcVr 
ablv the cathode, is applied against the epigastrium, whilst the anode 
p; placed over the forehead tor a period of time, depending upon the 
purpose for which the current is employed. As a rule, an application 
of five minutes duration may be accepted as a maximum. The positive 
pole Should then be moved to the vertex, and thence along the course of 
the vagus and over the sympathetic area to the lowest extremity of the 
vertebral column. There may Ik* found on the market a variety of 
portable batteries combining in one a galvanic, faradic, cautery, and 
diagnostic lamp battery. (Fig. 27.) 


Fro. 27.—Galvanic, farodte. cautery, and diagnostic lump battcrj-. 

Ga i.v ano-Faradization. 

By this tern, we mean the combination of both the galvanic ami the 
faradic currents. This may Ik* applied by employing tom * \ - u 
trodes, or by connecting the secondary coil and the ga _ vamt ‘ 
one circuit, the negative pole of the one with the posi »'• " ’ 

attaching the electrodes to the two extreme poles, an 
simultaneously both currents through the bod>. 


referred to. 


Cautery Batteries. 

These are somewhat different from the bat terns a 
They are subdivided into two elasses.-the and 
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KLKC'TKO-THEKAPKUTIC.S. 

of t ho coil is as follows: The cell current proceeding 
T ! ,C0PC hlnD 0 le<>f the cell traverses the primary coil, and returns 
from the cart* 1 inter „,pter, the platinum points of the latter 

to the <*<*11 the act of traversing the coil, this current makes 

being m cont®^ attracts the small armature on the in- 

' he 'Z r m ^X^ cam,, the . . .. the .. ,,,, 

temipter, • S SI)riug returns to contact, when the process is 
of the cell current a reverse induction 

s: rrLirv^., M «. »« —- * 

i lueliou between contiguous windings of the runary cod. At the 
instant of opening the cell current, tv direct current anscs m the see- 
ondarv roil of a nmch sharper curve of ascent because there is but little 


Int. 


all 








Fro. 2^.—Medical Induction coll. 



self-induction to interfere with it. It is imperative that these coils shall 
not touch each other at a single point. Upon opening or closing the 
primary circuit, there will lx*, established an induced current in the 
secondary coil. This type of electric current is produced by the use <>1 a 
medical RuhmkorfT coil. The screw of the vibrating hammer should 
always be most carefully regulated. Some of the coils have two kinds of 
interrupters accompanying the outfit. One of these is slow, while the 
other is more or less rapid. Occasionally the hammer requires a slight 
touch of the finger in order to be started so as to form a circuit 
between the coil and cell or battery. The current produced bv a fa- 
radic equipment is alternating in character, as may be readily demon¬ 
strated when applied to the tissues. Instead of a current from a cell, 
advantage is often taken of a direct 110-current, as is well illustrated in 
Fig. 29. 


INDUCED CURRENTS. ^ 

, s tekhUPTEK or Rukotome. 

The interrupter which forms an essential part of the battery is the 
. ibrating spring hammer ol Neof. Many authorities condemn this form 
'. r heotome, and recommend one which has double the ordinary spring 
° th both ends being attached to posts, to one of which is connected a 
tension-screw for regulating the rate of vibrations. The armature is 
ttaehed to the middle of the brass spring and platinum plate for contact 
a ( ' u . , he fixed post. Besides regulating the frequency and amplitude of 
ne< V jv,rations by the tension-screw, we regulate them also with the set- 
* ^w carrying the platinum contact point. This device gives easily the 



FlO. 29.—Galvanic and (am<lle lamp controller. 

rate of vibration suitable for miiacalar , minutcart ^lative. 

about 3000 per minute. Q a ” 40 00 interruptions per >» inute * 

The highest stimulation is from 3000 

Metitoi) of Application. . onC pole, generally 

This method of elect mat ion consists .« Pj^ isupplie<1 toaoypart 
the negative, at the feet or coccyx, " lie(l ( stabile) station* . 

of the surface. The current may \» in 
(labile) moving ; it may be jiicre^ ‘ ^ npp jy ing it slioul 

to the desire of the operator, i » . . hi . obtain^- 

experience, so that the very ben 
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:lecth( >-ti tjJH ai>k i 'TJ ca. 

LOCAIX5SD Faradization. 

, „.,|. Z(H | faradization, as lerme.I by Duelienno, or, mom 

i! _• t.. t tin *tn«l l.i. i 




ptMieminng cu.. w », . dry metallic electrode, to ,| a . 

di e skill and siijicrficial nerves, the latter with moist electrodes to the 
deep-seated tissues. 

As a Diagnostic Agent. 

As a diagnostic agent, the induction current is of value for de¬ 
termining the increase or decrease of pathological excitability, and in 
differentiating between central and peripheral lesions. The tension 
current ( tine coil) is sedative in character and is valuable in quieting 
hysterical suffering, thus affording differentiation between pain and hys¬ 
teria in gynecological practice. The irritability of musele is tested by 
determining flu* lowest power of the faradic current which will contract 
it, and then comparing with the normal side. In hysterical paralysis, the 
electro-contractility is usually normal, while electro-sensibility is low¬ 
ered : in infantile paralysis voluntary contractility is increased, whilst 
furadic contractility disappear. So also in the reaction of degeneration, 
or where a nerve is cut in its continuity, and more or less atrophy or 
degeneration is found in both muscle and nerve 

As a Therapeutic Agent. 

As a therapeutic agent the induction current acts on nerves and 
muscles, stimulating each into action or developing anaesthetic effects. 
Its use therefore is demanded in instances of nerve or muscle pain. Bi¬ 
polar electrodes are most efficient in producing contraction of relaxed 
pelvic muscles, including the uterus itself; in other cavities and mucous 
membranes its employment is becoming general, through the brilliant 
results achieved by Apostoli. 


CHAPTER V 

C AT A PHORESIS. im^Ro-ELECTRir 


BATH. 


agent: 


I. Cataphoresis. 

Cataphoresis is the introduction into the human bod, of remedial 
its"through the physical properties of the electrical current. Were 
the procedure electrolytic, either pole could lx* applied. 

In 1S59 Dr. B. W. Richardson* produced local amesthesia by apply 
iug morphia to the anode. Since then various experimenters have 
succeeded in introducing many different medicaments by this process. 
Accurate doses are easily obtained. A piece of tissue paper or absorbent 
cotton is patterned to fit the electrode, and the desired quantity of the 
agent is placed upon it; the current strength varies from 3to 20 milli- 
amperes. Cataphoresis is mainly used to impress the skin and mucous 
membranes. Chloroform should only be employed as a counter irritant, as 
its application produces a dermatitis. Helleborin and aconitin have been 
successfully used. Figs. 30, 31, 32, 33 depict various forms of cataphoric 
electrodes. 

Rockwell believes that “the effects of the galvanic current upon 
nutrition are in part due to the cataphoric transfer of molecules of 
protoplasm and liquid from one cell to another, or from a cell to a capil 
lary vessel in the path of the anodal stream, and since the diffusion takes 
place more rapidly and more quickly in direct proportion to the current 
strength, it behooves us to employ as many milliamperes as feasible in our 
galvanization of the atrophied and paralyzed extremities of poliomyelitis 
and chronic neuritis and peripheral nerve trauma. 

Dr. James C. Gill,' in a paper read at theThirteenth Aimual Meetunr 
of the American Electro-Therapeutic Association, Septein hi • 
entitled “Cataphoresis," slid: «I believe that cocaine used with theauUT 
cataphoric action of electricity is the ideal method. ^' 1 * n, nrv 
great amount of skill and jio expensive complicatedontf ;^ 
galvanic current with various sized electrodes is 4 agt { ie 

The strength of the current or the solution used tna b r> » ^ effect< 

stronger the solution the less time required to pt |M 1 ^nation 

a»« a big... is .icsin.ble .. of - 

from the electric current. Tile advantages of catapho. 
these: 1. Complete anmsthesia without juim 

1 Medical Times and « tactic, February J- and JmK - 
•Journal of Advanced Therapeutics, July. 


should not l*‘ 
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• psneeiallv when dealing with an acutely intlai IUHi 

’«*». *«<* as is '&**** i“ «H*ta «.ndi,i 01 » 




Fia. 31.—Sectional view of (he same. 


Fio. 30.—Peterson's cataphoric 
electrode. 

A Is A disk, made of metal that will not oxidize. The stem which through the hard, 

rubber cover Ci* held in place by nut IK It also holds the tip for connecting with the battery. /,•.. ft 
Kift-rubUr ring, which is held in place by A. and at the same time it insulates the skin from .1 allow, 
mg the current to jaw from A to the skin of the patient, through the medicated paper contained in tin- 
cavity formed by A and li. (Courtesy of Waite and Bartlett Manufacturing Co 



Fio. 32.—Three varieties of cataphoric electrodes. 

The one furthest to the left consists of a glass jar. covered with a porous earthy matcrin'.; the ;sr 
i* filled with the solution desired. The middle electrode is that of Eisenberg. rondo <>f ebonite and 
covered with parchment. The right-hand one is the electrode of Dr. Strauss, which became ■ f if 
small rixe inn be utilized in the treatment of acne, svcosK etc. (From the catalogue of Beinlger- 
Oebbert and Schall.) 



K 10 . 33.—Martin's cataphoric electrode. tlJ> 

. , H COn * i,l ’ , of « metallic plate over which Is rtretched ti piece of parchment, which <’»" ,K| 
rattd through the tube with the required medicament. 

necessitating the use of the knife. 2. No danger from constitutional < ! *' 
tnrbances, as the cataphoric action of the current brings the < lrl, £ 


CAT A PHORESIS. HYDRO-ELECTRIC BATH 

intact with the terminal filaments of ,„ e * nMr> . ,„ ;rve , ^ 

absorbeuts as does the hypodermic injection. a sufficient am.,am k 
never taken into the general circulation to produce any „mi«„hle effect 
Personally, I have never seen any disagreeable symptom front its use m 
this way. 3. So danger of formation of drag habit. Patients ,1„ not 
know from any effect upon the nervous system that any drug has w„ 
used. 4. A large area may be anaesthetized, if necessary, with the absence 
0 f unfavorable symptoms.” 

pr. G. Betfcon Massey, 1 "The Apostoli Treatment; Final Results in 
Some Cases of Fibroid Tumor of the Uterus.” records the final results of 
electrical treatment in 101 cases of fibroid tumor, so far as they could 1>e 
ascertained by personal inquiries, letters, and circulars. In some of the 
cases the treatment had stood the test for a period of sixteen years, while 
in none had less than three years elapsed. The. tabulated results follow: 

Cases in which the results are unknown » 

Cases resulting in anatomic and symptomatic cure 22 

(Included in the list are 18 that disappeared by alisorption, 
while 3 were extruded through the cervix in whole <»r in part, 
one was destroyed piecemeal by electrolysk) 

Cases resulting in symptomatic cure only 53 

(These include 12 with great reduction in -ire. 26 »»d‘ 
reduction in size, and 15 permanently relieved of *y«upto«nH 
without change in size.) 

Total cases resulting in practical succe^. . 

Cases resulting in partial or complete failure. — 

. 101 

Total cases treated 

Excluding the 9 cases in which tin* failures in 

seen that the figures show 75 actual or 1> • su ccestful ami 

101 eases. In other words, 75 per cent, of the cams 
25 iKir cent, were failures. 

II. The Hydro-electric Bath. fl)r Us stimulating 

Tlic hydro-elect ric bath is usetul m • . |, j* npi>lical>lc 

aud tonic effects as well as for its I rop 111 seisin'". etr. 
a.lUMiiia, chlorosis, rickets, rlieuiaat.siu. g . - g | iu »,l ware. The 

The bath itself Should !«• ""«>■' "I"’". y. (32 * 37' < 

water should have a temperature ol • , all4 i bright, mv plm^ •' 

metal electrodes, that must always Iwkep,'^ allarliwl "" '“'' T' 
the heail and foot of the hath. 11" -' ■' ||h| ,,,| »| the head " 

by binding screws. Tlic larger 1 ^ 
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78 ELECTRO-THERAPEUTICS. 

luith, and is usually lSx 12 inches, (43x30 cin.)j the smaller electrode is 
11 x n . 28x23 cm. Xu order to localize the current a movable paddle 
connected to the foot-piece is often employed. A wooden rest prevents 
,l„. | j;lc k and shoulders of the patient touching the head-plate. It is 
immaterial if the feet, with their thickened epidermis, touch the foot- board 
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Flo. 91.—The four called battery of Sehru’c. 

or not. A part of the current traverses the body, and the remainder 
passes through the water. The resistance in tin* bath depends upon its 
length, the depth to which it is filled, and the temperature of the water. 
A> the current which traverses the water does not affect the patient, it 
follows that only so much water should be used as is required to cover tin* 
patient comfortably. So salt should be added to the water, as the latter 
thereby becomes a l>ctter conductor. 


CATAPHOBESIS. hydro-electric hath 

The duration of the bath Should be ten minutes daily f„r o , 
wceU , but after that it Should la- given on alternate daw ri „ nrs ' 
viirrenl *»> 9®Pe'"> "I 10 " ,he <'"><lilion present. ThmC i„ tl,««.rlv* 
of gener-d m-nritis .u acute neuralgia, and in anuc sdatiem ,1a- ^ 

ourn-..t is inducted. In gout, rl.euamt.sm. and arthritic ..' 

pdvauic current is preterable. i n- ...duct,un coil bath aad the siauiiM 
currents are useful where general nutritive effects are sought. 

Among local baths may be mentioned : 

The Arm Hath. 

The Monopoi.ar and Dipolar Baths. 

The Electric Douche Hath. 

The arm bath is useful in paralysis of the muscles of the foreanus 
and hands, in rheumatism and gouty affections, in chilblains, Raynaud’s 
disease, etc. The constant current, the current from the coil, or the 
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Flo. 85.—Dla#rn«in»fltle view of the dlrw-Uon of current, ft* >« IHurtrntcd In * hn ' 
battery. 

I | | The bath can be armngrtl in 

sinusoidal current may also be cmiii>I«»>«*'I- nroeurable and 

any non-conducting vessel: stone-wan* tiotig > 

inexpensive, are valuable for the purpose. ^ the whole<nr 

In the monopolar bath only one elect^ 1,11 ^ the |kiI i.-nt 
>T:nt passing from it to the patient, la < j s ^»vered will* 

grasps a metal conductor, usually a bar or ham • ^ ^ xhe current 

a piece of flannel, and secured above the htM , y . aud 11* to 

Passes from the conductor to the hands, thn.re •» 
tlm water of ll.o l.:dh to road, this oilier *" 11 ' 
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electbo-ti ierapeuti < s. 

The electric 'louche bath originate-.! with Trantwoin in 1884.' n r . 
emvtuot '■ of Aix k-s Bains, lms tl.-scnl.otl a method of elot-lrical ,p. 
pi Lion bv the moans of douches. The current us led to and from the 

. bv two Streams of water, tl.e conductors bemg ..reeled to 

.Tentosl* through which the water flows, the jets of water carrying 
ihe current t» the whole surface ol the body or to tin- special pan 
desired. Those interested in this method will find a detailed account iu 

the original paper. . . , , 

Dr Schn&’s fonr-celleil battery is convenient and practicable for 
hydro-elect rot herapy (Figs. 34aud35), in that the patient’s extremities 
aix‘ alone exposed without additional disrobing. It is comfortable to the 
patient, the current is regulated by a switch-board, and the parts im¬ 
mersed 7 allow of a large area for cataphoresis. Duration of the kith 
in to 15 minutes. Current 5 to 30 ma. By means of this bath elimina¬ 
tion 0 f metallic poisons from the body has often been accomplished. 

1 Zei tech rift f. klin. Med., viii., p. 279. 1884. 

3 Revue Internationale d’Electrotherapie, June, 1894. 


CHAPTER VI 

ELECTRO-DIAGNOSIS. 

Thk examination of the motor nerves and muscles is of paramount 
importance in electro-diagnosis, consisting in localizing the current with 
the requisite intensity upon these parts. 

The following rules should be followed : Apply one and only one 
pole for each irritation : the eftect of the other pole should lie repressed 
as much as possible. 

For the local irritant effect use the active or irritant electrode; the 
other is termed the indifferent electrode. 

Have the active electrode as small as i»ossiblc so ;vs to secure the 
greatest density of current. 

Have the indifferent electrode as large as possible, so that the density 
may be slight and ineffective. Place the indifferent electrode upon the 
sternum, the back of the neck, or the small of the back. 

The changes liable to occur in testing nerves and muscles arc changes 
in the visible muscular responses. As there may lx* changes in the 
behavior of the muscles both to the coil and the cells, both forms of exci¬ 
tation are used in examining a muscle. The active electrode should lie 
applied either to the muscle or near its motor point. In testing a muscle, 
the indifferent electrode should be applied to the skin with an even and 
firm pressure. The electrodes and the surface of the body should Ik* well 
moistened. Water containing a saline diminishes the resistance oflhc skm. 
but offers the disadvantage of acting upon the electrode. " tth some 
of the small muscles of the hands and feet, it is convenient to apply both 
electrodes over the part, so that the current may pass directly through. 

The Motor Points. 

These are .he points to which the totting electrode should 

iu order to effect contraction in ... muscle, or 

points at which the motor nerve trunks can readly «™ ^ 
positions of the motor points vary somewhat m ' , L ' 

^ The motor point can to- absolute,,- located only by 

cutaneous fat acts ns a barrier, and Iheexaimna o.n n supported 

is more trying than tin, superficial ones. The u.>- sho 1 

«>y the open.- and the ‘ 

a current capable of producing si small urnsnii 

the current for a brief jieriod only. , kA » 

Points favorable for the Rtiniulation of nene - 

• The subjoined wrieeof mbit* are taken from the «" rk "f 
on “ Medical Electricity.” 
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30 f *j7 t 38 , and 39.) 

IS THE Upper J'. ' ’ b0 „ lcr 0 f 1 1»; bleeps, and at the bead 

1 Th> mrfian, along the 

of the elbow. 


l*p»t externus M trlclpitis 



N. rndlall*.~.— 

M. bnichlalis Intemua 

M. supinator longus 

M. radinlfs externus tongus- 

M. mdialis externus brevis— 

Kj<j. 36 .—Motor joints of the arm. 

M. supinator longus..— ■ -\ • 

M. nullahs externus longus... —\ 

M. radialis externus brevis-. 

M. extensor digitorum communis ■( 

M. extensor indicisproprlus 
M. extensor itidicis proprlus ct M. 

nbduetor poll ids longus.-. 

M. abductor polllcis longus. 

M. extensor polllcis brevis. 

M. flex<-r polllcis longus. 


SI. interosseus dorsalis I 

M. interosseus donudU IL... 

M. Interosseus dorsalis III. 



I M. ulnaris extemns. 


—M. extensordlgitl minimi pro¬ 
prlus. 


_M. extensor indicia proprius. 

_M. extensor pollicis longus. 


M. abductor digit 1 minimi. 
,.M. interosseus dorsalis IV. 


Fiti. 37.—Motor points of the forearm and hand. 

2. Thr ulnar, in the, groove between the internal condyle and the 
olecranon. 
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Bami Nervi median! pro M.pro 
nutore radii terete 

M. palmaris longus... 


M. ulnaris luternus... 


M. flexor digltorum Mibllmis 
(digitt. 11 et III.; 


M- flexor digltorum atlblimls 
(digitt. Indies et minimi 


Rami volar, prof Nervi ulnaris. 
M. pulinarlsbrevis..~~. 

M. nlaiuctor digit! minimi 
M. flexor digit! minimi-. 

M. opponens digitl minimi 
Mm. lumbriealtfs II, III et 



.M. radialls Intcmns. 

. 51 . flexor digltorum proftindu* 


M. flexor digitonim sublimla 


M. flexor polllcis longus. 

N. inedlanus. 

M abductor pollicis brevia. 

M. opponens polllcis- 

M. flexorpoUlelsbrevfc 
M adductor nolUcU. 

M. lumbrleaUH l. 


K ,„. ... U.o -o— > 
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3 The musculospiral, at the point where it emerges iron, the triceps, 
namely, on the outer side of the upper arm about the junction of 
middle and lower thirds. 

M.tfliworvatfnrefemorU. ,R. ml 
N. Rluiici Mipcriorlit.) 

...... M.tcnxor viikIiuc femorla u {am . 

N. cruralls.) 1 


K crura! fs... 

N. obturatorius... 

M.sartoriua.*. 

M. mldticlor InngJS........ —1 

Rttml N. crural Is pro M. quadric!- } 

fit.' 

M. cruralla. ... 

liaini N. crurails pro M. vasto in- 

lerno..-.-. 



.M. rectus fumorls. 

.M. vastus oxternus. 

.M. vastus ex tern us. 


M. peroncus longus. 

M. tibialis amicus. 


Fig. 4).-Motor points of the thigh. 

.MS 

^ 1 .""- 


M. extensor hallucis longus. 


Rami N. j*cronci prof, pro M 
extensor© digltorum brevi. 


Mm Interosselpedlsciorsalet. 



peroneus. 

M. gastrocnemius extemua. 
M. soletis. 

,.M. extensor dlgitorum longua. 


M. peroneus brevis. 

..31. soteus. 

f_if. flexor hallucis longus 


. extensor dlgitorum itrevis. 

abductor digit! minimi 
pedis. 


Fio. 41.—3Iotor points of the leg and foot. 

4. The musculo-cutaneous, between the biceps and coraco-bim hi 

muscles. 


ELECTRO-DIAGNOSIS. 

5. The long thoracic (serratus magnus), on the inner wall of the 

axilla. 

(>. The supraclavicular point of Erb. ‘-At a spot one inch above 
the clavicle, and a little externally to the posterior border of the sterno- 
mastoid, immediately in front of the transverse process of the sixth cer¬ 
vical vertebra, a simultaneous contraction can be produced in the deltoid, 
biceps, coraco-brachialis, brachialis amicus, and supinator longos.” 
This is a motor point for the fifth and sixth cervical roots before they 
reach the brachial plexus. 

Is the Lower Limb. (Figs. 40, 41, 42, and 43.) 

7. The anterior crural, in the fold of the groin just outside the 
femoral artery. 

$. The sciatic, just below the gluteal fold at the back of the thigh. 

9. The internal popliteal nerve , in the popliteal space, and to the 
inner side of the tendo Acliillis. 

10. The peroneal nerve , just above the head of the fibula, beside 
the biceps tendon. 

In the Face. (Fig. 44.) 

11. The facial, through the cartilage of the lower surface of the 
meatus auditories. Its chief ramifications can be reached where they 
emerge from the parotid gland. Erb chooses for stimulation three mam 
branches of the facial: (a) for muscles above palpebral aperture: (b) 
for muscles in front of upper jaw, between the orbit and the month: 
(c) for muscles of the lower jaw. He tests each of these in two places, 
first at points just in front of the ear, anti secondly for (a) at the temple, 
for fl.) at anterior extremity »f zygomatic bone near its lower border, 
for (c) at the middle of .in: inferior border of the horizontal ramus of 

12. The fifth, at the supra orbital foramen, at the infta-otbit.il 
foramen, at the foramen montalc, on the side of the tongue. 

In the Neck. (Fig. 44.) 

13. The spinal accessory, at the top of the supra clavicular tr,angle, 

where tin: nerve pierces the stcnio-mastoiil. sterno- 

14 . The phrenic, on the outer edge of the lower pan 

mastoid. of the ereat cornu of 

15. The hypoglossal, along the upper bo le 

the hyoid bone. . ..r *} 10 trachea. 

Hi. The recurrent laryngeal . along the outer 

IT. The pneumoyastric and glossopharyngeal, along the true 
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M.corratjMnrsnpcrrM ;2,M.cnni' 
prcvsor nasi et pyramidal. mot M 
orbicular |«alpei»r . i. M. Iwnt-.r lnl» 
sup nheoue tuiKi ... M. levator lab.Mip. 
pr«>pr.: *•. M. zygomatic, minor. M. 

dllntat-mirium uut.cl post..\M lyuo- ._ 

mtitie. major; 9, M. orbicularis «.ri»; 

10. Kara, coram. pro Mm. triamtulor. ‘ 
ct levator inentl; 11. M. lovntor imntl. 

12, M.<iumlraiti» mentl: 13. M.trianstu- 
laris mcntl; 14. Kara unbctitan. colli 
X. facial.; lft, Kara, cervical, pro pin- 
tyunat.; 16, M. sterno-hyoideu*; 17, M 
omo-hyoideus; 18, M. *tem«*-thyrot. 
dcu»: 19. M. Menio-hyoldcu*; /■, M 
frontalis: 21, Mm. nttraherii «t ntml- 
lcns nurieulic; 22, Mm. retrain ns ,t 
attoll. auricula:; 22, M. occipitalis; 

21. Ncrv. facialis: 2ft, Kara, auricular. ,i 
post.prof.N.facialis; 26. M.ftylo-hvob n 
deus; 27. M. dl^astrico*; 28. Kam. late- 
calcs. X. facialis; 29. M. splenitis cnpl- 11 
tU; 30,Rain, silbcutan. inaxlll infer.; 

31, Kara.ext. S. accessor 11 Willlsli; 

M. stcnio-cleldo-maatoidcus ; ;y, M 
cucullurls: 31, M. sterno-clebbvmnx- 


boidel); 37. N. phrcnlcus; 38. M onm- 
hyoid ; 3V. N. thoracic, lateral M 
serrat. snagn.) ; to. X. axillaris 11. 
Kmiii. plex. brachtall* iX. musculo* 
entnn., pars X. medium*; 12, X. tho¬ 
racic. unt. (M. pectoraien). 


Flo. 41.—Motor points of the head ami neck. 


M. rectus ab¬ 
dominis. 
(Nervi Intercut 
talcs abdotni- 
nates.) 


Fio. 4ft -Motor points of the chest and abdomen. 

experienced, an it frequeniiy is, to trad,* a™ 

cles involved back io tlicir spinal roots, advantage .J U 

employing the table by Dr. Allen Htnrr. 

‘Brain, 18M. 
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KLIv< 'T RO-TH E R A PE I'TI C S. 


Segments. 

jlh rnr i m l. —Diaphragm, levator ang.il. scapulas, deltoid, rliom- 

IhuiN spinal i. biceps, supinator longus. 

-Rhomboids, spinati. ten* minor, deltoid, pcctoralis 
major (clavicular portion), biceps, serratus magnus, supinator longus 
and brevis. 

Oth cervical _Lalissimus dorsi, pectoraiis major, serratus magnus, 

pronators, biceps, triceps, bmchialis anticus, extensors of the wrist and 

hn " ^ cervical. — Teres major, latissimus dorsi, siihscapularis, pectoraiis 
major and minor, triceps, flexors of the wrist ami lingers. 

Sth cervical. _Flexors of the wrist and lingers, extensors of the 

thumb, intrinsic muscles ot hand. 

1st dorsal* _Extensors of the thumb, intrinsic muscles of the hand 

f thenar, hypothenar, interossoi). 

For the lumbar enlargement Dr. de Watteville* gives the following 
distribution :— 

3 d lumbar. —Ilio-psoas, sartorins, adductors, extensor cruris. 

4th lumbar. —Extensor fcinoriset cruris; peroneus longus ; adductors. 
5th lumbar. —Flexors and extensors of toes, tibial, sural, and peroneal 
muscles, extensors and rotators of thigh, hamstrings. 

1st sacral. —Calf, hamstrings, long flexor of great toe, intrinsic 
muscles of foot. 

2d sacral .—Intrinsic muscles of the foot. 

Dr. Herringhanr has also tabulated the results of numerous dissec¬ 
tions of the brachial plexus in new-born infants as follows : 

Usual Nerve Supply. 

3d. 4 H 0 ami Sth cervical .—Levator anguli scapula?. 

5th. —Rhomboids. 

5th, or oth and Oth cervical. —Supraspinatus, infraspinatus, teres 
minor. 

oth and 6th cervical .—Subseapularis, deltoid, biceps, brachialis 

anticus. 

Oth cervical. —Teres major, pronator radii teres, flexor carpi radiales. 
Supinator longus and brevis. Superficial thenar muscles. 

5th, Oth, and 7th cervical. —Serratus magnus. 

Oth or 7th cervical. —Bxtcnsores carpi radiales. 
tth cervical .—Coraco-brachialis, latissimus dorsi, extensors at the 
back of the forearm, outer head of triceps. 

ith and 8th cervical. —Inner head of triceps. 

1 Lancet, July 14, 1883. 

* Proc. Hoy. 80 c.. March, 1866. 


ELECTRO-DIA ON OS IS. H ,, 

7th , Sth , and 1st dorsal.— Flexor sublimis and profundus, flexor carpi 
ulnaris, flexor longus pollieis, and pronator quadmtna. 

8th cervical,— Long head of triceps, hypothenar muscles, interoasei, 
deep thenar muscles. 

The pcctoralis major from Gth, 7th, Sth, and 1st dorsal. 

The pectoraiis minor from 7th, 8 th, and 1st dorsal. 

Hints for Practical Testing. 

Always begin testing with the induction coil and finish with the 
cells. Do not use very strong currents from the coil. If the muscles do 
not respond to these currents, increase the strength of the latter. The 
operator should first apply the current to his own person, so as to reas¬ 
sure the patient. With battery currents start with about 16 cells for 
the limbs and 8 cells for the face. The testing electrode should be the 
cathode. If upon passing no noticeable contraction is discerned in the 
muscles, increase the number of cells, upon the first closure contraction, 
look for the most effective spot for stimulating the muscle, and compare 
the AC1C with the CC1C. Observe the character of the contraction, 
whether quick or sluggish. Compare the direct with the indirect stimu¬ 
lation through the nerve trunk; compare the reactions obtained with 

those of the unaffected side. . 

Disease or injury may cause quantitative changes or changes in the 
amount of reaction to a stimulus, the quality of the reaction remaining; 
unaltered, as is exemplifled in simple increase of excitability and simple 
decrease of excitability to coils and cells. 

r„uilateral disease, the recognition of increased »r decre^e^ 
citability is easy when this increase or decrease is m.irke , 
slight there are many disturbing facto* that may lead to an error of 

j K \Vith the battery current, the galvanometer is 

une.. pressure of the electrode, when 2 

cause an apparent difference in irritability, rhe resia. 

is likewise inconstant during a *«*• conditions presenting 

Increased irritability usually occn* alllcrat i on of the lateral 

increased reflexes, as in chronic myelitis, g 

columns, ill hemiplegia, slid in bttanj. diseases, offering <l«ali- 

Decreased irritability is evidence! •.'severe Thus in neuritis 
tative ... also when the condition m more £ as 

we may observe either qualitative or quantitative ona h 

the attack is mild or severe. . thcqnalMv of the reaction. 

Qualitative changes are < t .„ mp leto and parlial, 

This includes the reaction of degenerat.. 

also the myotonic reaction, etc. 
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Reaction of Degeneration. (De. R.) »•) 

Kc , hv Krb to signify the series of changes 

T " iS '''""'.Xr.Mrrit.l.iiilv ' Loth qualitative nn.l quantitative, 
-occurring n> >'l« " •' m ,„. bW condition of nerves and muscles. 

„« i..g f V'f " ic diminishesttinl disappears, l>nl with the 

The effect of lll<? “” ..„ aiv manifestcti. Lesions of motor 

guivnnio ennent, cus ded^ ^ ^ |hr cuuls80 peripheral dis- 

nerves. e,ll,cr "' fflcjent P to porlame to produce paralysis, will rapidly 
trilmtion, of snf faradie changes. The nerve will exhibit 

show prononneed ^^"‘‘JeSlrexdtati.ity, and a few days snh- 
a ^rr^havc .eased entirely. Barely a fortnight elapses Indore 
Xtaellion of excitability is noted. Tin- point of departure is 
always at the extremity, ucar.,t the injury or lcs.on, degenerat.ou pro- 
,hence toward the periphery. When repat-at.ve actum ha, 
begun, excitability rett.rns, recovery showing tttdf at the point o begm- 
Him- degeneration. Frequently muscles may respond to the patient s 
"ilf bn. thev do not respond lo electrical currents; showing that while 
ihe nerve will transmit the voluntary impression, it will not necessarily 
transmit other impressions. 

Degeneration’ of Muscles. 

In degeneration, muscles differ from nerves in (heir electrical reae- 
lions. With the faradie current, however, the reactions are identical l»>th 
in qoalilv and quantity. The faradie current has no effect on muscle 
tissue, Stive for the nerve supplying it. With the galvanic current, mus- 
cnlai* tissue for the first few days contracts, with a somewhat lessened ac 
tivitv : its response to a certain strength of current is not so marked as in 
the normal condition. For several succeeding days, tin* irritability of 
the muscle is increased. This may last for weeks, and sometimes during 
this condition a change in the normal sequence of contraction occurs, 
the contractions changing in character as well as in quality. I hey .issuin' 
a slow tetanoid form, which continues during the How ot the cuinn , 
tin* strength of the current required being notably small. Soon in the 
stage of degeneration the AnCIO CaCIO, and a little later exceeds d : 
this is accompanied bv the CaOG gaining upon the An<)( . hut n»' 
being equal to it. Thus we obtain the following formula for the normal 
muscular reaction to galvanism : 

CaCIC > AnOlC AnOC CaOC. 

For the reaction of degeneration, the formula : 

AnClC CaCIC or AnCIC CaCIC AnOC diminished, but always / ( a< K ' 
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Partial Keaction of Degeneration. 

This term is applied to cases in which contraction is evidenced to 
Home degree by the coil, but to the battery current the response is 

slugg* s h. 

Tin* existence of partial reaction of degeneration makes it necessary, 
vlien testing, always to corroborate tin- results obtained from the coil by 
' Moving the Irattery current. In partial reaction of degeneration there 
^found an alteration in the coil reactions, but this may be overlooked. 

IS . " ,| 1US conclusions arrived at from the presence of coil reactions 
would be wrongly interpreted. The degree of Sluggishness of rent rac 
.■ ■ Iiviv vary within wide limits, the reaction to die coil may be faint 

r very strong' Bv some it is held that partial reaction of degeneration 
represents a changing state of tlic nerve or muscle, and that a change to 
nnlete reaction of degeneration on tin- one hand, or to a normal r. 
action on the other, may be looked for in cases showing partial reaction 
of degeneration. 

The Sensory System. 

Tittle can bo said on the subject of alterations in the electrical 
. ,f‘ e sorv nerves, and but faint light can he thrown on the 

reactions of the sen. > .. , sensory nervous system, 

irritability, conductivity, oca am, • ) v (lii . eutanuou » filaments of 

An increase in the impressions • cntau cons hvpcnestheaa, 

the sensory nerve-fibres indicate. ' . largely with the definite 

while impairment of tins tunc dectrical cutaneous anmsthesia. 

reactions of the motor system. wrl! . diagn^is is 

Under this heading we shat1 o«l>|^i"Hnd,iity'i'> !h.mt«* 
allows of material auls m d,i,g “ ‘ lUorv responds more readily 
annum. Bike motor nerve* a * U «J ^ prm.uctmn 

cathodal than to anodal stimulation, » ^ a|)UOrmlll conditions the 

Of a subjective sensation ofW*; mon , readily 


1 


of a subjective sensation u. • ts ,„ore readily than 

auditory nerve answers to clcc ' r ‘ ' a ,.,| , h .„ a state of hypenvsthosm 

in health. In these cases it M ,. s|>ri «sion of that state, to 

exists in the nerve, and tha Uwnmj applied ... both™"* 

.. 1 of provoking guiauiw*. 

, llsed as a temporary 


inis is an express" h ( , irg :lt 

t*xisi« in -- Kit'nreite<l electrode applied 

test the auditory nerve, us.- a bifr .. of prove 1 - 1 ." ldim 

once. By this method there i • ^ teIll p onl ry expcc. 

If a binaural stethoscope is ire •- ■ ^ cl0Sl .d up with sum' ' ’ 

portion should be removed, an . aud the other electrode 

the battery wire is attached to the 
placed indifferently. 
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CHAPTER VH 

ELECT ro-ph y siolog y . 

rur dhinUMto of pathological conditions can in many instances be 

nJZJZy toy**#** • ,h,mm « h Vri**™* 

r"t"<iv of the electrical current inlitienees upon the normal physiological 
functions. 

Influence of Electricity upon Motor Nerves and Muscles. 

The motor nerves, when irritated by the galvanic or faradic current, 
give rise to a muscle contraction. According to Du Bois-Reyniond : 

^ •* The absolute amount of the density of the current at any certain 

moment does not act as a stimulant to the motor nerves, but merely the 
change in its amount from one moment to another, i. e., in the density; 
these act so much more powerfully the greater they are in a unit of 
time, or, their amount being equal, the more rapidly they occur; most 
powerfully therefore upon sudden closure and opening of the current. 

•‘Thus the reason of the marked irritative effect of the faradic cur¬ 
rent on motor nerves at once becomes apparent; whilst, on the contrary, 
a constantly flowing galvanic current, or a very gradual increase or 
decrease in the current strength, produces no stimulation whatsoever. Tf 
induction currents are applied to a motor nerve, a series of brief muscular 
contractions, corresponding to the strength of the induced current, will t>c 
produced ; these contractions necessarily being greater during the open¬ 
ing than during the closing current of the secondary coil. A long series 
of these irritations results in a tetanic contraction.” 

Pfluger’s Laws of Contraction’. 

•• With weak currents in both directions, contraction occurs on closure 
alone, but none is produced on opening: the contraction on closure of 
the ascending current is somewhat stronger than that of the descending. 

“With moderate currents contraction occurs on opening and closing 
in Iwtli directions: but the former are always weaker than the latter. 

“With very strong currents (never employed upon human beings) 
contraction occurs on opening, but none on closure of the ascending cur¬ 
rent : and it also occurs on closure, but not on opening of the descending 
current.” 

These laws only hold good when the nerve is laid bare and "ell 
isolated. 

92 


ELEOTUO-IMl YfHOI/XlY. 

In illustration of the above laws we 01 ,i v n . f ,. r , .. 
effect produced by the gulvauie rune,,,. 

occurs only at the cathode, and upon opening, only at the mod* i 
ago it P rovt ‘ d tlmt lh * irritant action of the cathode was grater tlmn 
that of the anode; thus the irritation on closure is greater than at the 
opening, with the same intensity of current. Likewise the central , nr t 
of a nerve is more irritable than the peripheral portion, and with very 
strong currents considerable resistance occurs at both jioles ami increa** 
with the strength and period of closure of the current Furthermore 
motor nerves are non-irritable to the transverse passage of the faradic 
or galvanic current, and a motor nerve which is still connected t*. a 
central organ has its opening contraction of the ascending current con¬ 
siderably later than when the (motor) nerve is isolated. 

Thus far we have been dealing with electrical currents on motor 
nerves studied physiologically, but the results obtained are not analogous 
with the practical results obtained by the physician. The latter deals with 
nerves, surrounded by tissues of good conduction and which are followed 
by large numbers of threads of currents; illustrating the absolute futility 
of maintaining a uniform density of current in a nerve. The greatest 
density of current must occur directly at the electrodes. Because of the 
various threads of current, tin* direction of the latter must be omitted 
from consideration in applying electricity to the healthy human body. 

In the polar method of examination, one electrode, called the 
“active,” is applied closely to the nerve and then connected with either 
the anode (An) or cathode (Ca) of the battery. The other electrode, 
termed the “indifferent,” is placed upon some distant part of tin* body, 
as the sternum, spine, epigastrium, etc. If the cathode is upon the 
nerve and the circuit is closed, the term “making a cathode closure 
is employed, and is written Cad : if tin* circuit is open it i* desig¬ 
nated “cathode opening,” and is written CaO, and similarly with the 

anode. . r ,. . 

Begin with a definite strength of current by examining CaM in 
about three closures, at the same time studying the CaO, and thus a so 

with the anodal eontructions. f 

Kor the opening contract..keep the current closed lor a brier 

period, as the irritability on opening the circ.. thin ... • 

an increase of current, ive gunge the degree of intensity of current for 

the various forms of contract ion. f . 

By this method it is readily demonstrated that wi i "• {| ^ 

motor nerves the cathode Chiefly produces shmii.i 10111 « ’, nth . 

anode principally on opening, and that the stimu an a “ 11 
ode is much greater than that of the anode. 
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BUK?n ^ T HBRA*»TTICH. 

*• , (>s of coBtracti«t ar» distinguished ; 

■ f«‘ blecurrt '" 1 CaCIC is stronger. AnC'l (: umi 

scein.1 s.:.ge " ,M f e ™'° f or all practical purposes of about cquifi 
. nr also occur m><« alx 

' , ("..ciC" becomes tonic and equstls 

fm "'n,inl stage (strong c ^ ’ oC , peonies more powerful and at 
Vl ,ri(' and especially 
Pat ITc: Vn caOCoccum. 

t l,e same time weak u 

VfoS Voluxtakv Ml * L1 '-' nerve stimulation holds equally 

I>„ Bois-Rcymond s k<" 

good for muscle stUiiulatton. occagion less reaction upon muscu- 

“Currents of very ^ b(U (||e sum ,nation of the individual con- 
lar tissue than , "" 1 '"fl 8 ’ in „i e induction stroke results in tetanus, as 
tractions produced by e. • * ^ The laws of muscular contrac- 

^“‘T^v^nisin are analogous to those already formulated, 
lion produced by gV the curreut living muscles met 

" aef ^'SZ!^S&a to faradism, and with single eo„. 
with more or less teta r ents. This occurs so much more 

^dilv'dm ^er U the dcctrmles are approximated to the points of 
emrance of tlm motor nerve-branch^ into the muscle, or touch these 

^^C^Sc^tionof the muscles occurs in such a manner that 
thev stimulation with both poles, by a closure contraction 

done ti e opening contraction being absent, or obtained very excep- 
tionailv To some extent, an isolated irritation of the muscles ol he 
Il Hh . by the galvanic errant may effect a local galvanisation, loan, cd 
upon the same principles and methods as local fara ""; 
verv important group of effects are the modifying, irritability changing, 
electroionic action, which are manifest in the electrical, thermal,oil. 
chauical irritability of motor nerves (and muscles; during »< V- 
and after the cessation of the current. 

Electrotonus. 

When a galvanic current is passed longitudinally along th* ( ^ 

of a motor nerve, the nerve changes its irritability along it. ^ 
length, which is especially pronounced in the vicinity of both P° ^ 
the cathode and its vicinity there is an increase in the electnca^ ^ 
chanical, and thermal irritability, and that portion of the is 

t<« Im* in a state of u catelectrotonus at the anode and its N >« t | ie 

decreased, whence the term ” anelectrotomis.” Both increase " '^ ^ ier 
duration and intensity of the polarizing current, and touch one 


ELH ( ' TU< >- I'll YSIOLOG Y 

on 

an indifferent point of the intrapolar region n. t 

. the negative modification „f t|„. ll " 


or, 


in an mumerem jmiuu ui me intrapolar rcirion tv i 
current . the negative modification of the "rrimhilitv " 

(anelectroloiins) is immediately changed to a m ,rk»a ° m " Kl " 

U lime for its disappearance , at the T"'"* 

.ability rapidly followed by a vigorous p.«itiv.’ m^i^n ^ 1 '"' 
increase of imtabihty which gradually returns norrriu n,^■ 

after breaking the current, there remains a normal or W , ' , , 

increase of irritability at both poles. " prolonged 

Sensory Cutaneous Nerves. 

The application of the galvanic current to the skin produces a 
pricking followed by a burning sensation, which may increase, and cau.se 
intense pain. Possibly these sensations may in a large measure be due 
to the effects produced by the chemical substances liberated at the surface 
of the body by electrolysis; many asserting that the reaction of the sen¬ 
sory terminal organs is not identical with the reaction observed in the 
conducting paths. 

The sensory irritations appear not only in that pail of the skin 
vered by the active electrode, but likewise in the area of distribution 
that nerve or nerves lying in the territory of the electrode. 


cov 

of 


Sensory Nerves of Muscles. 

These can only be studied satisfactorily when muscles have been ex¬ 
posed by wounds, or in complete amesthesia of the skin. Every vigorous 
muscular contraction is accompanied by a distinct sensation, which has 
nothing in common with cutaneous sensibility, and which may increase 
to actual pain during tetanic contraction (electro-muscular sensibility . 
The sensation produced is in direct proportion to the degree of muscular 
contraction, and is usually described as dull and tensile: it is likewise 
produced with strong galvanic currents as soon as they produce tetanic 
muscular contractions. 

Upon the Special Senses. 

To the galvanic current, the special souses respond with readiness by 
means of their specific sensations, the latter being dependent upon the 
influence of both poles. The optic nerve or retina reacts quickly to the 
galvanic current. Pass a current through tin* temples or cheeks and 
upon making or breaking the current a flash of light will appear. Ap¬ 
ply a stronger current some distance from the eye (;is upon t " m< ’ 1 
chest or back), and the same phenomenon resulting lllustro es * 

sensitiveness of the retina to galvanic currents. The nuw « •" 
the iris promptly responds to the faradic current; even the pupill. . 
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KLECTKO-T)I EBAI’KI TH 'S. 


. , contract Independently, which may nlao I*. 

'• . . . - . . . 1 .. — 


re being very deep seated, its excitation t an only 


sympathetic nerves. 

The amlilorv Jit ^ t , M . so strong as to produce most 

,K ‘ ^ Ited phenomena. Galvanization of this nerve is accom- 

T I> lThvnHciii(t n lur-e moist sponge electrode immediately in front 
n auditory ennnl, pressing slightly upon, hut not occluding !!„• 
in-u* The indifferent electrode is placed upon the back of the neck. 

; sircngrti of the current being increased, repealed ea.iio. nl closures, 
... times AuCl, are made, or if the irritability is very slight, repeated 
.•images of polarity are to he instituted. The normal auditory apparatus 
therefore, on I v gives a sensation at closure upon irritation with the Ca, 
and only on opening upon irritation with (lie An. Healthy individuals 
usually hear sounds described as whistling, buzzing, hissing, or roaring. 
Ti lc AnO reaction is. as a rule, feeble and short By an increase in 
the strength of the current, the auditory sensations increase in intensity, 
distinctness, and duration, and assume a more musical and whistling 
character. 

B V the galvanic taste is meant the peculiar acid, salty taste which is 
produced by placing the simplest galvanic element (a piece of zinc and 
copper) on the tongue, or by passing stronger currents through the 
cheeks, throat, temples, etc. 

if two medium electrodes be placed upon the cheek, gustatory sen¬ 
sations appear at both poles. The sensation is more marked at the anode, 
where it is metallic, alkaline or perhaps very acid. At the cathode it 
is milder, biting and salty. The sensation is present at making, breaking, 
and during the passage of the current. 

On the olfactory nerve, galvanic stimulation is little understood. 
By some it is said to produce a phosphorus-like odor. 

Upon the Sympathetic System. 

The study of the galvanic current upon the sympathetic 
system needs to be further prosecuted. Physiologists are too problem¬ 
atic in their deductions as to the functions of the sympathetic nerves 
and their interposed ganglia, to lead to other than hypothetical con¬ 
clusions. 

Faradization of the cervical sympathetic causes contraction tol 
lowed by dilatation of the vessels of the corresponding side ot tin* 
head and face; slight exophthalmos, dilatation of the opposite pupil, 
and an accelerated action of the heart. Galvanization of the cervical 
sympathetic is much slighter and less certain. 

In the human subject, this is a most difficult procedure. The cervical 


EIjKCTKt >-Pi | YSK )IA >1 ; Y. 

^apathetic, being very deeply 

situated, hsis j n j tti 

• ( j„. vagus. the car.>li.l With its vaso-motor fibre*, ,l„. CtS? 

the cervical region ot the cord, etc. 


>'<wc of the bran,. 


Galvanization of the skin will first produce pricking an.l heroine 
(as detailed under its action on the sensory cutaneous nerves), rapidly 
followed by tin intense hypenemia at both poles; tins redness may remain 
for hours, and be marked by the presence of pipules or wheals, and 
finally succeeded by desquamation of the epidermis. 

If the current strength l>e augmented, pallor of the surface is noted 
at the cathode, followed by a rosy redness ; the skin becomes infiltrated 
and surrounded by a deep border; upon opening the circuit the redness 
persists. At the anode a pronounced scarlatinal color appears, the 
skin is not infiltrated but covered with small elevations; upon opening 
the circuit, the redness persists for a long time, and is followed by 
desquamation. 

Upon the Head. 

Vertigo is the earliest symptom manifested in galvanization of the 
head, when a strong current is passed transversely or in the antero¬ 
posterior direction (frontal bone to the back of the neck). The giddiness 
is most pronounced when the current is passed transversely. It has been 
maintained by some observers that ocular movements play a dominant 
part as a result of the severe vertigo, and that there is a disturbance of 
the muscular sense. With a strong transverse current passed through 
the mastoid processes, oscillation of the eyes occurs, the direction being 
that of the positive current. If the anode l>e on the left su e, >•>« 1 ' >** 
will be turned to the right. In some persons, galvanization of the head 
has resulted ill nausea, vomiting, syncope, dulness oi muita 


Upon the Spinal Cord. 



change of pola 

the muscles supplied by the sciatic nerve 
invaded the cord. 

Upon the Abdominal Organs. , . xn . 

Vigorous farad izat.* 

•dice, has caused the widely contracted „• 

7 
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os ELECTRt )-TH lilt APE UTICS. 

ih.» Rtileeu. by direct faradiza- 

. *** 

*”*&*=..-rsrssstsBas 5 * 

by applying the i>ositive elec re’ ti , oycl . tho lateral surface of the 

neck... by rapidly P^'"g ' • , wa ll of the esophagus can 

laryngeal area. Oontmctuu, o t. e^ to msophageal 
be obtained by introducing electiodes, su 

bougies. . . nlirr|kn ts bv slow contractions, 

The stomach and intestines react ™ « * Fanulisn) is 

which gradually spreading induces a ,mr.stalt.c 

more effective in these cases than is ga ' a often associated with a 

Vigorous faradization o. the alxlomen v |£ ’ lpa blc peristaltic 
gurgling sound, and with the 1>"« ^ Th(J digestive tract may be 

movements of the stomach am the other stabile or slowly 

reached by one electrode placed on tbM ,'^ wa „. hy 

likewise 1 * e ^ ^ ** 

urethral muscles is readily perceived. 

Electrical Currents in Diseases. 

This is a taost complicate,! process. Remak lmlieved (and this 
view still Obtains) that with the passage of the current there results a 
dilatation of the blood-vessels and lymphatics, causing an increased flow 
of blood and nutritive material, thereby favoring absorption of efletc 
matter: that, there is also an increased osmotic power of the tissues, 
changes in disassimilation and nutrition of the nerves, changes in the 
molecular arrangement of the tissues and the mechanical transportation 
of fluids from one pole to the other. To this series of changes the name 
“catalysis” is applied. 



CHAPTER VIII 

practical applications in DISEASED conditions. 

j. Cutaneous Affections. 

To a very large extent electric currents have been employed in the 
treatment of skin diseases, and, as the technic differs greatly in numerous 
cutaneous affections, it seems best to enumerate the various skin lesions, 
detailing under each the technic that seems most applicable. 

Acne. 

In this affection Liebig and Rohe have obtained favorable results. 
I have seen a few cases improve by the use of hyperstatic sparks, and 
in one or two instances by the ordinary breeze. 


Eczema. 

The local effect of the static current is specially indicated in eczema, 
where the brush discharge may l>c most advantageously employed. 
Eczema yields to electrical treatment more easily than any other skin 
lesion. Rockwell recommends the application of the galvanic current 
applied either locally or centrally. Bordier (quoted by Holley reports 
a ease of eczema thus treated, the result being very satisfactory. He uses 
the positive breeze, and this frequently reversed. The hydro-electnc 
ball, has given very satisfactory results in the praet.ee of Gaut.or and 
Laret. 

Pruritus. 

In pruritus the electric breeze is most useful- 1 h '^ nt 
rnent should be between fifteen and twenty mum -- 
should l>e held 10 to 15 cm. from the part 


Alopecia. 

Locnl galvanization and atoo the sialic breeze are 

some cases. 

Sycosis. 


often beneficial in 


)SIS. . ., M i f or mycosis. 

M. Boisseau du Rocl.er employed tin- '"""*"1" ^ im . inserted into 
to fifteen silver needles attached t" ,i,e nape "f the 

srent points, the indifferent electrode » »PP"“ 
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^ ... miilimuDcros duration about ton 
By H,is means the oxy-ehlonde 

application 
is formed, 
three or 


, ... milHrtinneros, duration aooui ion minutes, 

««* ,luW fr v . ZZZ™* .oxy-chloridc of Xllvor 

«’CO secon ^ tiwmvs by the affront. II nmy ink,. 

J foIr"w«ks, !!mt -->0 ... 30 <■> cW“P teto Bl * ulwol " to 


Hypertrichosis. 

_ ahiA 11 ) rinse a general or loeal epilation with the 

.. Thc 

m,,w M ill, II,.- electric »«.. formerly » l.r. v.il. nt. ..Ill to.l.ous and 

infill ill opcralion, has largely given "' l . v to thc ' J , 1 
succeeded in removing hair fn.ia the forearm by a weak but constant 
current but il never shm.ld lie forgotten that an acute and active derma 
litis ma’v thus he readily produced. If the hairs are few ... number and 

scattered over the fare. I believe the electric needle safer and less . 

gernus though more painful than the Rbntgeu rays. On the contrary, a 
bun. with thc X-rays may leave a life-ioug scar. For the face, therefore, 
it is advisable to resort to electrolysis. 

The method of epilation is as follows: Place the patient on a high 
chair, take a line needle which is attached to the negative pole of the 
galvanic current, while the patient holds the positive pole in the hand. 
A sponge of fair-sized dimensions and well wetted is attached to the latter 
electrode. The number of cells used is 5 to, 8 , so that a current of from 
3 to l milliamperes is produced. A current of smaller amperage than 
this may be used : L to 2 milliamperes being often sufficient. The hair 
is seized with a pair of tweezers, at the same time the disengaged band 
inserts the needle slowly into the hair-follicle. The patient squeezes the 
sponge to complete the circuit, which is indicated by small bubbles 
emanating from the point where the needle is inserted. The needle is 
usually allowed to remain 10 to 15 seconds. The patient now loosens the 
hold so ;is to break the circuit. An interrupting handle (Fig. 40) is 



Fw. «l._Interrupting nccdle-hoMw for deetrolysLi. 


employed by many for this particular purpose. If thc hairs are not 
loosened readily, defer the procedure until another time. The needle 
should he heated to redness, when its repeated, introduction will 
lx- necessary for each individual hair. This method is for coarse hair. 
For the downy hair seen on the lip or chin in women, this method is 
unsatisfactory, and it is advisable to resort to the X-ravs. 


APPLICATIONS IN DISEASED CONIimoNS. 10l 
Psoriasis and Pityriasis. 

I„ both of these diseases, the negative pole of the galvanic current 
seems to he the more efficacious. Sometimes 1 x>tli ,»oles, hearing large 
electrodes, are employed. 

ringworm and Scleroderma. 

Both Of these diseases arc markedly improved and often cured bv the 
application of the galvanic current 

Prurigo. 

Dry faradization may give relief from the intense itching, and at 
times will effect a cure. 

Cutaneous Anesthesia. 

For this condition Rockwell believes faradization to be a specific. 
The electric brush should always be given a trial. 

Herpes Zoster. 

Dr. Larat 1 reports several cases of acute herpes zoster in the erup¬ 
tive stage with fever and unbearable lancinating pains, which were cured 
by the continuous current. The method is simple and can be employed 
by any physician owning a galvanic battery. The positive pole (repre¬ 
sented by an electrode 3)4 by 5 inches [9 x 13 cm.], covered with absorb¬ 
ent cotton and well moistened ) is applied over the point «>f emergency 
of the affected nerve or nerves. The negative pole is connected to 
an electrode placed over the affected area. The absorbent cotton cover¬ 
ing the electrode should lie made large enough to cover all the vesicles, 
whether formed or forming. A current strength of from <» to 10 ma. is 
employed for 25 or 30 minutes. The sensation produced by this current 
is that of u severe pricking, but it is well borne by the patient. 

Two applications arc made daily, but in case of failure at first, the 
author recommends that more Ik* used. Under their influence the pain 

ceases, the eruption is arrested, the vesicles show a tendency to dry up, 
in fact all the local manifestations of the disease appear a ' 
cure is accomplished in from 2 tto 4 .S hours, unatten >> 
subsequent neuralgia. . ,, hv 

The probable explanation of these good results, p J 

pothosis. that herpes zoster is a Irophieaiul sensory l*’ r T ,K ' r! jf est 

which the continuous current hns the sameeiir.iti\,« 11 
in other forms of peripheral neuritis. 

> Revue Internationale d'&wtrotWnipie. October, turn 
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N.nvw. .. instituted us soon after Mr *Ji n-s is pro*. 

Elrctri, - .d ould 1HWltiv ,; tuxl positive.. all 

tio.1.1-- . TJndan ordinary pad electrode used for the Other 

„tt;u-hcd tu onepole, nuaau Duration o minutes. 

* -... 

Current must ,H ® nlu ^ 

IIWhIICS. 

port-wink Mark* 

Ko) . hesedisfiguiemcnte use a number of needle-points attached to 

1 , ... ....... | H . effected simultaneously; the current, is 

» disk ,, that * '* * ,, for each needle. This proeed- 

The needles shouid he insuiated. 
except a. the point. The pole selected will vary with the vascular.*, 
, 1 m- prominence, and the extent of the na-vus. W till arge blood channels 
, lsc ,| lt . positive (Kile: for Hat spots Some ol the needles may be positive. 

Si,. negative. Current 30 nm. Utaation 10 to 15 minutes. The 

Leslies are left iii place half a minute, so as to produce a slight escliar. 
they arc then shifted: the whole surface being thus dealt with. 

Moles and Warts. 

Tin* Indifferent positive electrode is placed in tlie neighborhood of 
the growth. A needle attached to the cathode is inserted at its middle, 
or jlist above its base, parallel to the integument. Current about 5 ma. 
Allow the current to flow till the growth changes color and resembles a 
cluster of herpes. Then bring the current to zero. Time required is 2 
to .‘1 minutes for each wart. In a fortnight the growth disappears, 
no scar remaining. Another method is to attach both poles to sharp 
needles and transfix the growth by the needles inserted parallel to the 
skin. 

Furuncles and Carbuncles. 

I lie local treatment of these growths by electricity is advocated by 
Marcus . 1 Previous to the appearance of suppuration, he opens the folli- 
< !e.> of the affected area and introduces into them an epilation needle con¬ 
nected with the negative pole. Through this, a current of one to two 
milhamperes is passed at first, which is afterwards increased to ton. By 
slightly moving the needle around, the opening of the follicle is consider 
•* > f nlaigcd. and a quantity ot frothy serum is soon poured out, con- 
aining portions of tissue and numerous cocci. Then the needle is 
removed and the spot is carefully cleansed ; the needle is again introduced 

1 MCnchener medizinirehe Wochenschrift, May 2S, 1905, No. 21. 
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and one or I wo milhamperes of current are asain ,n , 
positive pole is now to be connected with the ,i«.,ite I l ” ,rass - The 
raised to ten milliampcrcs. This causes the liberal' the c “' re,,t again 
always more energetic in its nascent condition t *.'' h, cli is 
the treatment is suspended and the surface ’ ? r ll,rec "mmtis 

Bach affected follicle is treated in the sum,' W!l,er - 

lias already commenced, a larger needle is intro,!,,,*,/ 

C ,CS and moved around, until the entire greenishphr'i'- 
broken up and disappears in foam. Then the nosiHv. , , .' 8 
dueed and is again followed by the negative poll \ J, ? "" r " 

applied. This treatment is not applicable to very large “ 

extensive swellings. 

XI. Muscular System. 

Myalgia. 

Employ local faradization with a mild current, either stabile or 
labile. Stabile galvanization with a mild current is often effective. Do 
not cease if the condition is unaffected or aggravated at first, but continue 
the applications. Static electricity by means of a roller electrode (Fig. 47 > 
or general franklinization is frequently curative. 




m 1 


Fio. 47.—Roller electrode with ioitilato<l point* for muscular famdlaitlon. 



When employing the battery, Erb advises that a current up to 20 
ma. may lie used, applying the anode t<> the painful parts, and the seance 

terminated by a few reversals. ... 

General electrization by means of the monopolar siunsoM hath 
faradie current applications, and stat ic friction have a so niam .it 

Writers’ Cramp. . 

It is assumed that this disease is due to >a "'‘•^ l | K ^ n ' |1 #m , 
nervous system. General galvanization " • j( . j|v is , w .ful when 

riplieral nerves should be resorted to. rai.e " ’ ^ |j ie i mm l ami 

applied directlv to the muscles or groups "i nm 

J . . ..... <-nurse is 


.- — . . : ^^^often arrested by 

Barm. Seen in the very beginning. 1 * 
using the above forms of electricity. 


fore; 
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BLEOTUO-THKKAI^UTICS. 


. • iho use of constant currents of 2 to 5 or s Illa 
Reiss' roconnneiKte^ <ibsoIlIto ItiS t from writing. Applications 
for 15 to - ’ -jrJ^piovi during the first weeks, diminishing later 
twice doily shoutu oc i ^ ^ teujjion js the chief symptom, the anode i s 
to 2 or d tlmcsa wetj . ^ ^ u . marked, place the positive pole 

to he apph^ 1 U> . «t Apply the cathode to the nape of the neck 

to tlie dorsum a foc0 of t lie arm and the anode to the sensitive 

or the upper, m«a Treatment should also be applied to the 

niotor cortex amfto the lower cervical region of the spine. 

TOKTICOLLIS. 

I„ torticollis galvanization of the muscles of the affected side with 
irrents of from 5 to 15 imu, and faradizatiou of the muscles of the 
opposite side often prove most efficient. Galvanization of the sympa¬ 
thetic and the upper portion of the spinal cord should always be tried j 
bat long-continued applications are contraindicated. 

Muscular Contractions. 

These may arise in hysteria, myelitis, meningitis, Pott’s disease, or 
they may be reflex. These affections may be treated by galvanization of 
the affected muscles or of the antagonistic muscles with stabile currents, 
or by galvanization of the head, spine, or sympathetic, etc. 

Secondary Contractures Occurring in Hemiplegia. 

Charles S. Potts* claims that in cases of hemiplegia where con¬ 
tractures have been allowed to develop, the patient’s disability proceeds 
more from the deformity so produced than from muscular weakness. As 
the deformity is caused by the overaction of one set of muscles, usually 
the flexors, and is only aggravated by their stimulation, the indications 
are for measures which tend to relax the contracted muscles. This can 
be effected by the application of the positive pole of a galvanic current 
over the motor points of the affected muscles, and the indifferent elec¬ 
trode (negative pole) to any part of the sound limb, as over the sternum, 
or to the nape of the neck. Anelectrotonus should be aimed at. The 
current employed should be gradually increased from. 0 to 5 or 10 milli* 
amperes (about as much as the patient can bear), and kept at this maxi¬ 
mum for five minutes, then gradually reduced to zero. Unless the 
current is gradually reduced to zero, cat electrotonus will follow and the 
condition of increased irritability thus set up will prevent the accomplish¬ 
ment ol our object. After these applications of a continuous current, a 

' < Vntralhlatt fur die gessam. Therap., April, 1801. 
s University of Pennsylvania Medical Bulletin, October. 1W5. 
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applications in disease., conditions. 105 

mk fiuiuH® current Shbul.1 be employed, jn* aromfemmeh 
„ascle» IO cont met moderately, about a dozen i .. s ? n „, „ " h ' ,lie 

-... lefea, V he ' ,ave in The method X* 

service a* a prevent,vo ; it may be started any time after the end w . 

week fol ow„. K the seizure. Three treatments a week f r s< ver.i 
months should l>c given, followed by an interval (several weeks) uf rt”. 

Myasthenia Gravis. 

When tetanizedby the interrupted current, the myasthenic muscle 
Shows a rapid decrease in the degree of response to the current evincing 
the normal physiological effect of fatigue with excessive and abnormal 
rapidity : but after totalization it remains just as responsive to a single 
closing shock, proving that the muscle is not diseased, but that the 
trouble resides in the nervous system. 

III. The Articular System. 

Synovitis. 

In acute synovitis all forms of electrical applications are contraindi¬ 
cated. Subacute and chronic synovitis will be benefited by galvaniza¬ 
tion or faradization. When a cure cannot be effected by these means, 
the application of percussion static sparks is sometimes effective. 

Hydro-arthritis. 

In the acute stage, as in synovitis, any form of electricity is irritat¬ 
ing. In the subacute and chronic forms the active electrode (negative) 
of 20 to 25 nia. current should lx* employed. Each treatment should last 
no longer than 10 to 15 minutes. The indifferent electrode is placed on 
the back of the patient. The treatments should be made on alternate 
days, or every third day. 

Rheumatoid Arthritis. 

Iii this affection the sinusoidal hath is very beneficial. Dr. Roques 
treats the affected joints by the electrolytic introduction of ions of 
salicylic acid into the surrounding tissues. Many electro-therapcutists 
believe that the beneficent action thus obtained is partially ascnbable to 
a nutritional change in the diseased area. 

Chronic Articular Rheumatism. 

Chronic or subacute articular rheumatism frequently yields i<» tali 
or galvanic treatment; with the former it subsides gi.idu.i >. 

1 Arch. d’£lectHcitc mtfdicalo, 1903, I* 1 * 0 08fl - 
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<,„,dition w..Killy be benefited by local for.ulb.aHon. I,, very oe„„. 

on.l painful cases, it is well to resort to amcstlictismtiou with eocame 
by the cataphoric process. 


(tOlT. 

This disease is benefited by static electricity. This stimulates all 
the tissues of the part, improving the circulation, and m general doing 
much good. The continuous How of current has been recommended, but 
I have failed to obtain any appreciable result from its employment. 
Lithium dipolar baths are prescribed by some authorities. 

Guilloz 1 reports two severe eases of gout treated by monopolar elec- 
trie baths containing lithium carbonate. He recommends currents up 
to 200 ma.. and places the positive pole in the bath, the cathode of large 
size is applied to the patient’s back. Similar reports by Bordier, iu the 
same journal, are recorded. 

It is usually maintained that the various currents applied directly to 
the joints will cause a stimulation ot tlie tissues o! the part, resulting in 
an absorption of the urates. Prolonged applications may aggravate the 
condition. 



Tuberculous Arthritis. 

Chauoz and Leveqne : report three cases, where the direct current 
proved of inestimable value in t uberculous arthrit is. In one case Leveque 
himself was the sufferer, and his treatment directed to his own person 
was eminently satisfactory. He believes that the negative pole is effec¬ 
tive for relieving the superficial pain, the deeper parts being more 
influenced by the anode. The current should range from 25 to 50 ma. ; 
the electrodes should be of large size aud placed on either side of the 
diseased joint. 

Fibrous Ankylosis. 

Apply large electrodes moistened in a solution of sodium chloride to 
each side of the joint. The negative pole should be placed nearest the 
joint. Use a current strength of 25 to 35 ma. Duration of each treat¬ 
ment from 10 to 25 minutes. Treatments 2 or 3 times a week. These 
electric treatments should be instituted only when there is no inflamma¬ 
tory process present. 

M. A. Zimmerman n has reviewed the medical literature, and with 
the exception of a case treated by Leduc, of ankylosis of the elbow-joint 

1 Arch, d'/electricity medicate, June, 1899. 

* Arch. d'Klectriciu* mddicale, 1903, page 264. 

* Revue Internationale d'Electrothcrapie, October, 1904. 


APPLICATIONS IN DISEASED 1'ONDITIoxh. 


reported cured by clcctrieity, lie bus found noth. r „ „ 

■surgeo' 13 recommend electricity in 8l ,cli rase, for it M»„v 

surrounding the affected joints, l„,t that is . f Hie i,,„s- 

«A : ' m ' l,ot a " electri<r.d application. Zu„„„, 
results, both in hospital and private 

losis, without pain or discomfort to the patient, hvthec, , . . ankv 

.. current. It is of importance to deter, ,,i„o S’ 5 ™'"'° f 1,16 

severity of the affection, btwuso in cases of | H1I1V aokyhisiTT 
good is accomplished by electricity than with other form's „ f , ' , r “ 
However, in some eases, severe fibrous ankylosis i„ which ' 

“«■ f- -'«■ 4"“ 

obtained; whereas ... adhesions resulting from a gonorrheal or ofin r 
arthritis or from prolonged immobilization, cures were speedily stained 
It should never be forgotten that radiographs are of inestimable a l, ie 
in making a differential diagnosis. The negative electrode should U* 
placed over the most superficial part of the diseased joint, ami ti„. pos j 
tive electrode on the part of the joint directly opposite, so that the lines 
of flux will pass in a straight line through the joint. The maximum 
intensity should be at least 40 ma., and the applications made every other 
day. 


In; 


The number of applications necessary to effect a cure will depend 
upon the severity and chronicity of the affection; from 15 to 20 
applications are required in cases of moderate severity. 


IV. Digestive System. 

Vomiting. 

According to Apostoli and Bordier 1 two electrode^ each 2 cm. in 
diameter, are attached to the positive pole of tin* battery, and are placed 
over each pneumogastric nerve, between the insertions of the sternocleido¬ 
mastoid muscle. The indifferent electrode (100 sq. cm. is placed upon 
the epigastric region attached to the negative pole. Hie strength "t 
current should be from 5 to 10 inilliamperes. If nausea is threaten*, 
the current must beat once run up to 15 or 20 milliami>eres and 1 "” 
maintained, so long as any ill effects arc experienced by the patient, ie 
duration of the seance varies from 4 to 20 minutes. I"° sittnu 
may bo required at the beginning of the treatment. 


•'II.ATATION OK HTOMACI 


Dilatation of the Stomach is best treated b\ the sta 
rent. The outer cover of the Leyden jar is 3,n " 


exciter, terminating in a small 


v the static induced cur- 
to an ordinary 
>red 


ball. This is applied over the nncove. 


1 Therapeutic Electricity, quoted by " • * s - 1 u ■' 
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jas (lie pole of the machine should In* 

• Lztrio region : the distant from 10 to 15 per second. The 

*'X' «> fora couple of minutes, then displaced to 

^'Imr/andseon. tmellt should be from to to 15 minntoe; 

or sitting is ^ «»*«.^ ai,o,ii<i *> 

$:::Zry i*»l day. 

X ENVOI'S dyspepsia. 

,, .. nffection the galvanic current does most good. 

,!r riTO pole is usually placed over the epigastric region and 

, «,i ' s,h' opposite the It.. region. The strength of the eur- 

,, :„| !, e ftom 30 to 40 millia.npe.es; the duration „! each treat- 
”‘"nt should Ik- from 10 to 15 minutes: the number of treatments to bring 
aboutrelief L from 8 to 10. A cure cannot be effected by this method 
of treatment 

Constipation*. 

In these cases, applications over the cord or the sympathetic system 
frequently produce most excellent results. Direct action on the digestive 
tnn t is often advantageous in promoting peristalsis. 

Method of Application .— 1 The patient is placed on the insulated plat¬ 
form, and the indirect static spark is applied to the various parts of the 
ahdomen. This should be done by starting in the right iliac or inguinal 
region, gradually ascending to the liver, thence across the upper abdomen 
along the course of the transverse colon. This is followed by descending 
to the left side of the belly toward the upper part of the rectum. The 
object is to excite peristalsis in the normal direction. 

The galvanic current is also applied for this condition, but in my 
experience the results obtained are not so satisfactory as with static 
electricity. A large-sized electrode (100 sq. cm.) is attached to the 
negative pole of the battery, and the electrode is applied to the belly in 
a similar manner its outlined above. The indifferent positive pole is 
applied to the lumbar spiue. The faradic current may be applied instead 
of the galvanic. 

Dr. Waliltuch 1 1ms reported seven cases in which the continuous 
current produced good results. Ho used a large sponge for the positive 
pole and an ordinary medium-sized one for the negative. The former 
lie applied to the epigastrium, while the latter was slowly moved over 
the whole abdominal surface. The current was from 5 to 30 mill iam pores. 
The operation was repeated on alternate days, from three to six weeks. 

1 British Medical Journal, 1883, vol. 11, 623. 


applications in diseased cosi.tnoss, 

xww Popular in Frau..,., 



** *- ’ . , i»v|»uiur in Franco 

into the rectum of a bougie elecirode, the other , '' ,,r0,i ""iion 

abdomen. To avoid the risk of clcetrolvsis u„,| / *'"« k "P' 
mucous membrane, a combined douche and electrode i.? !" repw 

l,as wen devised* 

Enteritis. 

l,r. Zimmer.. 1 describes the excellent results he m . 

mucous membranous enteritis by the use of the galvanic eurre , , 

externally to the ... The trea.n.cn, const** “.“SJ** 

electrodes in the right and left iliac fosse, and using a enrrent wl * ! 
starting from 0 is slowly and gradually brought up from 60 to r>o m u 
liamperes, then as slowly again reduced to 0. The direction of the cur¬ 
rent is then reversed. Each treatment lasts about 20 minutes, and is 
repeated three or four times a week. No special attention is paid to 
the diet, though highly spiced food is of course forbidden. All enemas 
or cathartics are strictly prohibited, save with the following exceptions. 

If there is much constipation, two spoonfuls of castor oil an; given every 
five days, or a large lavage of the intestine is to he practised if the castor 
oil does not produce the desired effect. Every day a very small enema 
of cold water (100 grammes) is given so as to start defecation reflexly, 
which is more or less dulled by the lack of sensibility of the mucous 
membrane. 

According to Zimmern, the results obtained are not so much due to 
action on the muscular coating of the intestine as to action on the general 
circulation of the intestine. Out of 30 patients treated in this manner 
only 2 were refractory to the treatment, and 20 were absolutely cured, 
the remaining eight were only ameliorated. I)r. Delhcrm. another 
specialist in this line, describes the results obtained by the gal vano- faradic 


treatment in 53 patients: 40 cases were 


very much ameliorated by the 


treatment, and 36 remained cured after a year. , f/ r 

Rent* Despl&ts, in a communication to the Societe des mu . 0 . 

cales,* stated that lie had successfully treated twenty ‘ * ^ ^i, 

membranous colitis and spasmodic constipation y » 

His method consists in pin-ink' l w,> jlublc folds of 

plates, eight by ten centimeters> ‘ the abdomen, 

buckskin, moistened with warm watu, ! current of sixty to 

one in each iliac fossa, and passing tor ten ,nU,n ^ the tolerance of 
seventy millinniperes. n little more 'breach minute. If 

the patient. He also reverses the cuiren 1 , mvel8 the current even 

the sudden reversal causes too great a shock. In 


■ La Press- Medical-. No. 2;. , 4 1906 . 

’Journal des Sciences MOd.adw do Lille. I 
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to zero before reversal. JThc resort to nil ])iii‘g«itivG remedies ls 
during the treatment <..which is repented every two or throe days), | )ut 
il‘ there is no spontaneous movement by the third day, he orders an 
enema, and this is gradually rod need. In atonic constipation the results 
were very satisfactory, even in children. 

M. \V. Peyser 1 employs a short, soft-rubber rectal tube in which is 
placed a metallic conductor; this is passed into the rectum, coiling j u th e 
ampulla being prevented if possible. The metallic conductor is attached 
to the positive pole. The tube is connected with the tula; of a fountain 
syringe which contains saline solution. A large pad electrode, well 
moistened with saline solution or thoroughly soaped, is attached t<, 
the negative pole. While the solution is flowing, or after the syringe 
is emptied, the current is turned on and gradually increased in strength 
till from lo ma. to 20 ma. are passing, or till the patient complains of 
burning at the negative pole. There should be no sensation from the 
current at the positive pole. The solution in the bowel acts as one of the 
terminals, thus spreading the current over a large extent of surface and 
permitting more current to be used. Similarly, the large pad permits 
increased amperage. In a varying period of time desire for defecation 
comes on—sometimes immediately, sometimes not for several hours. 
Should it come immediately, the patient should be persuaded to endeavor 
to continue the treatment for a while longer. The number of treatments 
required varies from six to ten. rarely less than the former or more than 
the latter. The tolerance of the patient should be the standard as to the 
quantity of current, some taking 20 ma. even at the first treatment, 
others never being able to take more than 12 ma. at any. The time «1 
each treatment should be from fifteen to twenty minutes, seldom more, 
repeated daily till positive effects are obtained, and then at lengthening 
intervals till success is assured or failure manifested. 


APPLICATIONS IN DISEASED CONDITIONS. 


Ill 

tl „. patient being in a dorsal position. An ordinary rectal electrode was 
inserted into the rectum, connected with the positive pole. With the 
per regulation ot the current, slow interruptions were effected, by 
•hing one of the terminal posts with the tip of the conducting cord. 

Duration 10 minutes. 


n >per regulation oi the current, s 
touching one of the terminal posts wun me up oi 
This produced a good form of muscle contraction, 
prolapse occurred after the first treatment. 

Hemorrhoids. 

The treatment of internal and external hemorrhoids by electricity is 
bv no means easy. I have never seen any good accomplished by this 
except in those cases where the electric current was employed 
cataphorically. Some have suggested the use of electric needles, and 
one or two succeeded in obtaining very satisfactory' results. The electric 
cautery, of course, is a method for the relief of piles; the procedure is 
rapid, aseptic, and painless. 

Stricture of tiie Rectum. 

The treatment of rectal stricture with electricity is identical with that 
of strict,ire of the urethra. The instrument used is larger (Fig. 48,, and 



Kj 


F,«. 4H.—Double rectal bulb electrode. 


should also have a flat surface in VapJSo'rtm 

trodc should be held by the patient s ul ' , 'j (.„ nT ,it should be 

anterior abdominal wall. The strength of the gahamc 


Fissure of the Anus. 

The indifferent electrode is placed upon the abdomen, while the 
anode, covered with absorbent cotton saturated with a 10 per cent s "* nI1 ^ 
of cocaine (Massey), is applied to the fissure, using a 1 to 5 inn. cnrrcn 
for several minutes. 


Affections of the Rectum. 


In paresis of the sphincter and in prolapse, the use 


of the faradic 


in a middle* 


current has produced most successful results. 

Dr. G. Betton Massey’ treated a Case of rectal prolapse ■■ 
aged woman, by placing a felt-covered, flat electrode under 


1 Virginia Medical Semi-Monthly, Feb. 9, 1906. 
•Therapeutic Electricity, W. H. Hedley. 


r . Genito-Urinary System. 

TRICTITBE OF THE MAI.K l RKTHRA. oim » of 

Crnssnl. in ,*». - » » ^ « 

tricture of the urethra; Malle* am 

Systematically. 1 The electrodes for tbi« purpose 

Dr. \V. E. Stevenson* asserts that . a(ing h, a metal nickri 

re catheter-shaped gum-elaatic im lht . handle. 

lated piece connected to a binding t j, e metal pl“ ,e ,s nM ' ‘ 

udifferenfc electrode on the pdien s ir ,Mhn* p« r ,a gabano- 

“‘Do la gudrieon durable des 
Matique chimique,” PariB, 166 <- i variation, 

1 Annual Meeting uf the Brtthph M«h«i * 
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, Tomato the distance of the stricture from the meatus. h y 
posmv,. uim 1 . which has been passed. Snppo*. this 

marking on ^ ^ A X „. 5 electrode is passed down lo 
boii^n- "'as a * '>. .> ■ . j (; orr obornte this by previously mark- 

.. . . —.... -.. 

in position, connect it with the negative pole; the 
tl,<* electro eagi fhe current gradually increased without breaks, 

Sr^ma^imum strength is reached. about 5 or 6 milUamperes. The 
S trode is gently pressed against the stricture ... the normal direction 
o the urethra until, from the dissolution of the obstacle m front of it, 
,t P :uses into the bladder. The current should at once be cut off, and 

the bougie withdrawn. „ , rt . 

The late Dr Robert Newman, of New ^ ork City, advocated the 
following - The patient is placed in the dorsal position, the thorax, 
abdomen and lower extremities being in one horizontal line, while the 
head of the patient is slightly elevated by raising the head-rest of the 
table A large electrotie in the terminal, on the positive side of the 
battery, is placed over the abdomen in a fixed position, and well pressed 
upon the tissues, so as to make a perfect circuit. 

The negative electrode, in the form of a whalebone bougie, has at 
the inner extremity an olive-shaped head of the proper size. This is 
introduced into the urethra as carefully as possible. The current is then 
turned on with the lever of the rheostat, so as to prevent shocking the 
patient. 

The galvanic current that is used usually varies between three and 
five milliamperes. The treatments should last for a period of from 10 to 
15 minutes. Two of these treatments are essential to start with, then 
discontinue for another period of two days or two weeks, according to 
the indication. Care should! be exercised to pass through the lumen of 
the stricture a bougie of very little larger dimensions than that ol the 
Calibre of the opening. At the second treatment a bougie with a 
metallic ovoid should be passed, the dimensions of it being slightly larger 
than that used primarily. By doing this, there is a gradual dilatation <»f 
the lumen. After two weeks a bougie of little longer dimensions should 
be employed, and exactly the same process carried out as outlined above. 
The treatment should consume a little more time, and the current used 
should be 5 milliamperes. The third treatment should be given on the 
IGih day, the fourth on the 19th, and so on. The operator should always 
remember that in active inflammation of the urethral tract, electric 
applications are contraindicated. 

After the dilatation of the stricture,' Selliorst inserts an Ober- 
l8ender\s nrethroscopie tube, passing along the whole length of the 

1 Bruit'll Med. Journal, March 24, 1906. 


applications in- Diseased conditions. 

iire. In examining the urethra, the tula- i« uio . 

ti..- «■'■*«» ° f *•“ is «•'«*•»». ii.* ^r'Tu:r 


late.. . c, 7 to 7 ls « depth of from o f ;, :, 

1 cn,. into fib,OHS aoewdmg to the .times,,,,,, .hiok,,,^. ,, 

hardness » f th “ s,r "'" m '' rh,: "<*"'<= the negative ,K,lc„ f „ fj 1 “=. 
battery, the positive pole of which, a large moistened «lLsk. is nhced 
on the thigh or on the abdomen. The electric current. of from 4 to G 
milliauipcrcs. is turned on tor three minutes. Before witlidmwui- 
the needle Selliorst interrupts the current, and drives the needle h.to 
another part. This operation may be repeated four or five times during 
a sitting, and if executed by an expert hand, is said not to lx- very pain¬ 
ful. During the whole period of treatment a bougie is introduced once 
weekly, followed by an irrigation with a nitrate of silver solution to pro¬ 
mote reabsorption, and to maintain the passage of the urethra at the size 
required. 

Philippe' credits electrolysis with many cures of simple stricture, 
but maintains that a combination therewith of lavage with carbonic acid 
is required when chronic urethral inflammation exists as a complication. 
He records excellent results in varicose ulcers, torpid wounds, fistula, etc. 
The gas is heated to 45° C. and driven into the urethra under a pressure 
that may be regulated. It is saturated with essence of cinnamon as an 
antiseptic agent. Minet and Avcrsenq use rigid bougies with a mercury 
bisulphate battery. A current of 3 to 4 milliamperes is passed for a 
period of 15 minutes, once weekly. This treatment is preceded by 
progressive dilatation with ordinary sounds, but the permanent results 
are mainly attributed to the electrolysis. 

Prostatitis. 

This condition may bn treated with local faradization or galvaniza¬ 
tion. One of the poles is applied to the urethra or to the pr<*»<« 
through an insulated sound or catheter. The other electrode tsmb 
form of an insulated rectal sound. The terminal of the eta*™* «■«* 
into the urethra Ls of course allowed to remain uncovered.» » 
come indircelly in contact with the prostate. 1 urethra, 
suet, a strength ns to produce a sensation of warm 1 111 electrode 

I)r. John V. SiJmakcv of Philadelphia, h- 
which is well adapted to prostatic work. I hei"s ru ."" of the gal- 

"* in ro<l,,c,ion nf lD'P®rtr®phy rti-xiblc rlieophores are 

vanic current from the negative p<»h- *" 

• U Presre Morale. May 11. ]*?' 

*Thc Timefl-Regtstcr. January l<. 
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nltachcd .0 the n«a to® J’ 0 ' 0 ," 

being:— 1 thus I'l-L-vioiislv fastened, the Metal limb 
Thc reophores moVi . Ill0 ut in the vertical plane) is pivssctl 

instrumen t < ,UJ '‘ ..^utoued pole : the olive-shaped bulb 


BtECTKO-THKKAPBU I I(8 * 

- lllW u / the negative polo of the buttery 
anal binding I .^tivo nolewith the han.li,. 


<h ‘“‘fve^l'moL.te.uHl pole ; the olive-shaped bulb 
’"Viouslv Slightly oiled. The instrument is then, 
, i lie*rear, passed under the crotch. Hie cur- 


of the instrumei 
down toward the spoi 

.H.le, H. having bee* 1 l >rv ' 11 . ,ju-v^« 

with the handle N held 1,1 ‘J^c been previously set tlowing. 

rent of the battery is ^Pl ^ wi|J| (ho rigllt haiul, und allowing the 
<»rasping then the rear ha"« • - ^ crot <*h. the patient now presses the 
front handle. I\ «<> *»“ a > tlu . reC tum : any slight error of judg- 
olive shapeil bulb. B, g* . u .,| f or by tlu* movement of that 

ThfpuUent then grasps the front haudte. 
limb iu the vertical plant. i 



P and raises tlu* lever formed by the hinges, H, thus bringing tlic mois¬ 
tened sponge-covered positive pole, S, in contact with the perineum. By 
exercising more or less pressure with this pole against the perineum, the 
current is then regulated to the greatest nicety by the P* l,,ul * 
sensations. 

The resistance to the current varies from 25.000 to 30,000 ohms, 
milliamperemetcr indicating from 2 to 3 millianiperes, the duration « 
administration being, according to Dr. Shoemaker and other authorities, 
from 3 to 5 minutes. 

Paralysis of the Urinary Bladder. 

The electrical treatment for paralysis of the bladder is divided 
the internal and the external. The currents employed are both th‘ ^ 
vanic and faradie. Some suggest the use of the. static current, but 
experience this has accomplished little good. 


APPLICATIONS in DISEASED CONDITIONS. nr> 

The external application is conducted by placing the negative pole 
0 r electrode over tlu* symphysis pubis, und the positive to the back of 

the neck. 

The internal application can be made by placing the insulated cat he- 
(( , r electrode or Duchenne's double vesical electrode into the urethnil 
tract. The negative pole of the buttery is attached to the leader in the 
rublR-r catheter, while the positive pole is applied to the hypogastric 
rtigion, or back of the spine. 

Incontinence of t kink. 

This condition is treated electrically, as in paralysis of the bladder. 

In the adult, both the internal ami external methods may be employed. 

In children the external method alone is usually used. 

Faradie treatment is to lie preferred in cases of children and 
especially in those who have had incontinence from earliest infancy. Of 
4U subjects, 55 per cent, were cured by Genonville and Compain; 1 r,:5 i**r 
cent of the children were between C> and 12 years old. The sittings 
numbered from 5 to 8 in congenital eases, and in nan-congenital eases 
from G to 1C treatments, with the exception of 5 patients, who had 20 to 
‘>9 dances. Slight improvement, during the first week is a favorable 
siirll The current may lie applied directly to the sphincter or to that 
immediate region. All but 20 per cent, of the subjects w.-re unproved 
or cured, and in 16 cases a complete recovery occurred in a maximum of 

16 X— Incontincncr—ln this affection, the application of elec- 
trieitv stimulates the cerebral and spinal centres, hy producing paint 
local impressions, which tend to bring the inhibitory cerebral » 

into closer relation with the reflex centres m * 6 tec nrv,lira 
women and older girl, a bare me,a. sound 

a» one electrode, the indifferent electro.e■ ^ J thllll a 

dorsal spine. The sOtuid must not enter • y 

short distance, or -Is. the current will 
male patients the applications can be made o 

StM-IRMATORRIKKA AND SEMINAL EMISSIONS 

These conditions ean be treated either^^'’^'"’."/Xwtcrnal. The 
or general galvanic or faradie currents, ^ ^ by a rub- 

internal method consists of introducing * in cases of prostatitis 

jber catheter, into tlu* urethral tract, ns ” torr ] l(ea , rare must be 

In the treatment of vesiculitis or ordinary spe ibU The results 

exercised to cause as little irritation internally asp-' 

. La Prose MAlkwlv, 19M. No. 3S. 
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. ♦, tuo fileclrolvtic action on the mucous membn 

obtained are duo « * n , o1 * the catheter, or upon a « «>n, 



. w to the electrolytic action on mu mu. inomuranc, SLS ;i 
obtained are do |irflS8lir0 of the catheter, or upon a eonibi, lati( 

"«■»' * ,,K ‘; n 7 “ ,H!1 l| Pk s and the static I,,,, to the perineum, ^ 
ttebnXdlSnt*® over tin- lumbar and sacral vertebra, may p,, iv<i 
useful in some of these eases. 

Impotence. . 

, f „,is condition is 11.0 result of an organic lesion elmriehy 
, little gun. I.. hand, bene.my be gained by the us¬ 
er the static l.m /e, spark, ete. times of ..*«>•<* - to u psyeltu-.,, 

inti, .,, may likewise be improved by the use of electricity. 

Orchitis. 

SeharfT employed electricity successfully in the treatment of epi- 
dhlymitis. During the acute stage he applies the anode to the lower 
part of the scrotum with the patient in the dorsal position, employing a 
large electrode with a maximum current of half a niilliampcre; dura¬ 
tion of the first application three minutes; very gradually increased to 
tive, and later to ten minutes. About the seventh day the current can 
lx* increased to three milliamperes. The cathode is placed over the 
groin and on the abdominal wall. The advantages of this treatment 
are its rapidity, and the early relief from pain and swelling. Good 
results have been obtained by Onimus and Duboc, of Rouen Picot, of 
Tours, has succeeded in forty cases. 

Nephritis. 

Rockwell reports five cases of nephritis treated l»y electricity, four 
of which recovered. Treatment covered a period of from two to eighteen 
months; after a few months (edema and ascites disappeared. 

The technic of treatment consists in the employment of a high-ten 
sion faradic current, and also the use of the static wave current, the 
latter lieing the more preferable. He suggests that these currents should 
be employed alternately. 

VI. The Nervous System. 

Neuralgia. 

Electricity is applied to neuralgia in the following forms : 

General faradization and central galvanization. 

Local faradization or galvanization. 

Central and peripheral, or a combination of both. 

'Centra]!)], f. Krankh. d. Ham and Sex. Organc, 1, 1894. 

* Arch, d’fclcetricite m&lirale, 1S94. 


AITUCATIONS IN OISEASKI, «,x„ 1TIOSt , 

Galvanization of the cervical sympathetic. 

Cataphoresis. 

The sinusoidal current. 

Electric brush. 

Electric moxa. 

Static electricity. 

Electric bands and disks. 

The magnet. 

The initial applications should be mild, owing to the pain frequently 
becoming intensified, especially after prolonged sittings. The ; M ,pli<-a. 
lions should Ik; made daily, or every other day. Either the positive or 
negative pole may be applied over the painful points. There is no rule 
for the direction of the current. The duration of the seance should l>e 
brief. 

Should the faradic current be tried without effect, resort should l>e 
made to the galvanic current, or the two may lx* used alternately. Cen¬ 
tral and general galvanization are to be conducted on general principles. 
Cataphoresis will at times benefit, when other methods fail. The 
sinusoidal current often acts most happily. The electric moxa is some¬ 
times efficacious, but its use is attended with great pain. It acts partly 
as a counter-irritant. 

Cephalalgia .—Dry faradization with the hand is most useful in many 
forms of headache. Stabile galvanization or faradization, uniform or 
increasing, may be used. General faradization is more effective than 
local applications. Central galvanization is at times the only effective 

measure. 

Tic Douloureux.— In this exquisitely painful condition, peripheral 
galvanization or faradization should be tried; the electric moxa, or gal¬ 
vanization of the brain or cervical sympathetic, has in some cases proved 

effective. 

Professor S. Leduc, of Nantes,' reported several eases in which he 
had obtained excellent results in neuralgia bv the electrolytic intro¬ 
duction of salicylic ions (galvanic cataphoresis Recenth li«* has agam 

resorted to this method with success in a case of tic douloureux of thirty- 
five years’ standing. This patient was cured, according to Dr Lcdue, 
in three stances by salicylic ionization, flu; method ,u! v _‘ l 
apply the cathode, moistened with a solution of mm si nj • 
to tint right side of the ft.ee, ami at the first 1 out 

was raised gradually to an intensity of 4"> milliampensi am ^ 

there for forty minutes. After the second stance, "' hour 
Ihree days later (when (he rnrren. tra* amelior.e 


with a current of 35 milliamperes), he expericnc 
' La Semaine Mddirale. November 22. 
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Finally, »» filial •*'“* last ioniwl,ion ’ of for, * v '"‘'"d***, tin,..m,. 
lt „ ,l„„l\x*s«tion «.l* the \nx\n. The pain now only »vh,r., H ,i., r||IK 

warns to cold. 

I’triphrml Xennilyia. " hatover tin* cause, I host* him w should |„, 

' . i’ . ..ml 11 III all* ilia. ..I..,* 


Peripheral 

Iwlt „l i,v staliilo faradization ami gidvaniznti... the . I,, ., ,,. . . 

r ,.| H ,mo„s cases. cvmr.il and general electrization should l„. tried 

Klzrndtantion is til Is- recommended in tins.-.nnliiinn K„ r 

. i 10vfce , - galvanization is to Ih> preferred, owing to tin- 

evenness of tlio current required. An ill-directed, prolonged ( .n m .„ t 
..non aggravate tlio condition. 1 have had good results with the static 
spark. 

Pa k a lysis. 

/t/uu mat ir romlys i».—In those cases faradization is extremely useful. 
Tlio elect romuacular emitnutility in recent eases is normal, it, long. 

. .. eases diminished It is important to institute treatment before 

Ul0 occurrence of museular atrophy. Static and galvanic electricity ure 

also valuable in rheumatic paralysis. . 

SyMitic iHiralysit is treated in a manner similar to rheumatic pa- 

Paralyrix .—In this affection the electro-mnscolar sensibility is 
diminished and'frequently lost, and diplegic cout,-actions may appear. If 
the clcctro muscular contractility to eompletely lost, apply a galvanic cur- 
rent. r. to 15 ...».. to the paralyzed part before the taradic current » 
emploveil. The latter current should Ik, used daily, 10 to •- rianulcs 
each sitting. When the slightest contractions occur from the fern 

*, » o a i— * 

•"tzss*-. *....—- is; 

if.'. H.C . Vi.i.r.1.11. fle.'lrl.jltl..." * " . , 1 „„i 

completely restore them. Further efforts may l>c dm* j )p | ie d 

lesion by the application of the continuous current. 1 * he nap0 of 
to the forehead ami to the sides of the head, the oa »<> fr0 without 
the neck: the former electrode being moved slow \ ‘ cfitrodc should 

interruptions. Current strength 1 to 5 ma. The acm tion of each 
bo of medium size. Daily treatments for one month : ‘ ^ applic a 

sitting, 5 minutes. If aphasia be associated, the a»<* ♦ over the 

to the third left frontal convolution. 1 prefer the sta 

head, wit h indirect sparks to the affected side. faradi crcaC * 

Paraplegia. —Early in the disease the gahanic an el*‘( ,,ri> 

lions may Ik* normal. Where the posterior columns ar ^on « r 

i . .. v •! 1* I d V 111 V. 1 


amesthesia may likewise coexist. 
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faradization. The electro -muscular contractility is frequently much 
diminished that it becomes necessary to give partieular attention to the 
motor points in order to produce centract ions. 

Facial Paralj/nin. -Facial paralysis should l.t* t rented by local far.uli 
zAtion and galvanization. When response is not obtained by the taradic 
current^ it fa* of little use to employ it ; it being far letter to defend 
upon the galvanic current. In this disease the current*reverser electrode 
is exceedingly convenient. A current just sufficient to produce contrac- 
tion is better than a stronger current, and short applications are 
preferable to long ones. 

Poliomyelitis. —In poliomyelitis, the paralysis precedes the wasting. 
The faradic irritability soon becomes lost, with temporary increase of 
galvanic irritability and degenerative reactions. The latter an* often 
mixed, due to the nerve-fibres being unequally affected, an Increase of gal 
vanic irritability in the muscles w’ith retention of faradic irritability in 
the nerve. In infantile palsy, there is loss or alienee of electro-muscular 
contractility. Treatment consists in the galvanization and faradization 
of the affected muscles, and the constitutional methods of treatment of 
general faradization, central galvanization, and static electrification. 

Locomotor Ataxia.— The electro-muscular contractility may l>e normal 
or increased, as distinguished from ordinary motor paralysis, depending 
upon anterior or lateral spinal sclerosis. It may. however, be dimin¬ 
ished. The disease may l>c treated by galvanization of the spine, central 
galvanization, and general faradization, when cerebral disturbances or 
general ataxia of the nervous system appear, galvanization of the cer¬ 
vical sympathetic and peripheral faradization with sponge* and the 
metallic brush. Static electricity by means of long percussive sparks 
over the spine is often useful. 

Chronic* Spinal Muscular Atrophy. 

The use of central galvanization is here indicated, Wl *h faradization 
and galvanization of the affected muscles. Static electricity is strongly 
commended by many electro-therapeutists. 

Epilepsy. 

Erl* recommends the following method : ‘ Place the anod< 

forehead, and the cathode to the neck. Current 1 to - ,IH lamp' 1 ' • 
The duration of each treatment is about one minute. 
the electrode is then changed: the anode is then placet to t it mu 

of the head and the cathode to the occiput. 

I advise the administration of the sialic current: especially the*™' 0 
current or breeze over the head, has in some cases dom _ 
rent should lie applied ever,-day, if jiosiible, and con nn t 
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Insomnia. 

This affection frequently yields to treatment by electricity. | h;iV( 
»H*n patients fall into sleep while I was treating them with the q.,,,'' 
breeze. The galvanic current applied to the sympathetic system, or t| le 
laradic current applied to the head and spine, and also general farad 
lion have given most encouraging results. The majority of electro- 
therapeutists incline to the opinion that the most favorable results ate 
attained by employing the statie current. 

Hysteria. 

In this condition a psychical effect is produced by the static 
and also by the galvanic current. It is also possible in many cases that 
a lessening of nervous irritability results from the electrical applica¬ 
tions. In fact very little, if any, good is done in this disease by the use 
of electricity. 

Hypochondriasis and Melancholia. 

In these conditions both general galvanization and faradization of 
the cervical sympathetic do good by the psychical effect upon the patient. 
Static electricity in some cases would appear to be beueficial. 

Insanity. 

The various forms of insanity are at times favorably influenced 
by using the same treatments as are referred to in the preceding para¬ 
graph. It is unfortunate that in asylums electricity has not been more 
extensively employed. The use of the static bath would seem to 1 * 
beneficial, and to this end experiments are being conducted at the Phila¬ 
delphia Hospital. 

Neurasthenia. 

Dr. Charles K. Mills' believes that electricity used only in the form 
of general faradization, with a slowly interrupted current, is less usc»lul 
than massage. In not a few cases, the nurse who attempts to giv<* fai.ala 
electricity to a patient is unskilful or irritating in her method «>t adm 
istration. On the whole. Mills prefers the method of direct nins<" 
faradization, supplemented with gliding or labile currents, applied 1 
entire limb or part. The nurse holds two moistened electrodes 
hand, and passes from one muscle to another; then placing " ,1< ^ 

trode to the spine or in the neighborhood of the nerve pl< * u • 
electrode is passed from point to point down tin* limb. 

‘Transactions of the Philadelphia County Medical Society, Nov. - 1 


p r . \V. B. Snow* says in reference to the electrical treatment of 
neurasthenia: For the general tonic effects indicated in every ease of 

v neU ra8thenia, the wave current should be administered, by placing the 
long, spinal electrode (one inch in width and 18 to 22 inches in 
length) over the vertebral column from the cervical to the lumbar re¬ 
gion for from at least 15 to 20 minutes, and employing as long a spark- 
gap as may be used without causing uncomfortable muscular contractions. 

15 “ Patients will usually take a treatment with a four-inch spark. 

Though persons with small muscles and but little fat may not bear a two- 
inch spark-gap current, large or fat persons will bear and require one 
measured by a five- or six-inch spark discharge. After the first few 
applications, the patient perspires gently with each such treatment 
Not only does the activity of sweat glands resume, but there is a grad- 
uallv increasing resumption of other functions. There is marked in¬ 
crease in the daily excretion of solids in the urine, digestion improves, 
appetite returns, the bowels become more regular. 

“While many cases have been cured by no other agency than the 
wave current, we believe that the active peripheral stimulation and mas¬ 
sage afforded by the long and friction sparks hasten the recovery of every 
case, the time factor of which will depend on the duration of the affec¬ 
tion, the adherence to regimen, the extent of functional derangement, 
the recuperative powers of the patient, the regularity with which the 
treatments are administered, and the technic employed. Treatment 
should lie given daily for at least two weeks, when every second day may 
suffice.” 

Exophthalmic Goitre. 

In the treatment of exophthalmic goitre, Dr. Franris B. Bishop, of 
Washington, believes that the only rational method of procedure is by 
means of the electric current. 

The vagus is easily stimulated in the neck from the snbauricular 
fossa to the clavicle, and with a much weaker stimulus and in much less 
time than the sympathetic. So with care we may get the inhibitory and 
other influences of the vagus, without unduly exciting the sympathetic. 

Preference for the application to the vagus, has been for the 
continuous current, and the method of application has Ihmmi to stimulate 
both nerves at the same time. A large sponge-elect rode, attached to t he 
positive pole, is placed high upon the back of the neck. A bifurcated 
Cord is used for the negative side, and two small sponge-electrode* are 
placed one on each side over the pneumogastric, in the lower part of the 
neck and impinging upon the thyroid. 

1 Post-Ciraduate, December, 1000. 

’The Journal of Advanced TIicrnpeotiM, February. ISO*. 
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“The current is gradually turned on and the pulse noted." S;iVs 
Bishop: “the current is allowed to remain at that point for ten or iiii, V|| 
minutes, or longer, until a decidedly quieting effect has been product 
Then the small sponges an- placed directly ou the gland and the cur.eni 
t w rued on to the point of tolerance, ami is allowed to pass from five t„ 
minutes. This treatment is persisted in every other day, ;m ,l j„ 
many cases a decided improvement "'ill be noticed in a month. Later, 

I have been using the high-potential, high-frequency current as an 
auxiliary, and have been much pleased. One patient begged me to clis- 
continuo all other treatment, as she was so much benefited by the high- 
frequency spark applied directly to the thyroid and cervical spine, over 
the liver, spleen, kidneys, abdomen, and over the region of the ovaries. 
A letter received some time ago states that she continues to improve.” 

Ileiiman’s'experiences with electro-chemical treatment of exophthal¬ 
mic goitre encourage further work in this line, he thinks. He applies 
the cathode over the goitre with the continuous current, 25 to 40 milliam- 
peres, similar to Bordier s tchnic, except that he uses a Cathode which 
contains potassium iodide. In one case, for instance, he applied a cur¬ 
rent of 20 milliamperes for about twenty minutes a day, the positive 
elect rode ou the back, and the negative on the neck. The cathode was 
placed on a thin sheet of lead, shaped to the neck, over several layers of 
sterile gauze impregnated with a concentrated solution of potassium 
iodide, covering the entire goitre. The current was turned on and off 
very gradually. After a week of this treatment all the symptoms of tlic 
exophthalmic goitre had disappeared, and the size of the neck had been 
reduced from 39.5 cm. to 38 cm. The patient felt perfectly well and baa 
continued in good health since that time—November, 190.». 1 In * 1,1 

provement in another case described was almost equally striking, and iu 
this case iodide was found in the urine five days after the last app i 
cation. He also detected iodine in gauze under the anode of the h.n '• 
Other cases from his experience are described and some of the hi** ° 
electro-chemistry are cited to explain the phenomena observed. 


r V has been 


VII. Gynecology. 

The value of electro-therapeutic measures in gynecolog\ 
for many years a subject of heated discussion among its main < ^ 

and among the equally numerous opponents to its employment m 
peculiar to women. J i, c 

Dr. Barton Cook Hirst/ of Philadelphia, remarks that o ^ 

has found galvanism and faradism of value in a limited mu 

1 Hygieia, Stockholm, Last Index, p. 903. Women.” 

: “ Limitations and Possibilities in the Treatment of Diseases o 
before the Philadelphia County Medical Society. January 2. r >. l'J05. 


rtions in gynecological practice. Asa lueinostatic in uncomplicated 
° U |ll fibroid tumors, with no other symptom than metrorrhagia, he 
SI,l ||irdcd it as a most efficient agent. He found it peculiarly useful in 
'!^'treatment of amcnorrlnea and sterility, the results of imperfect 
development or atrophy of the uterus. Two illustrative (•;.*•* were 
* ) trll j„ w hieh normal menstruation was restored and conception 

' -lined after the use of this treatment. Ill one woman there had been 
nmeuorrhuea for a year. In the other, the menst ruation had b en reduced 
to a scanty discharge lasting less than a day, as a result of lactation 
trophy. The third indication was to restore tone to a paretic sphincter 
ft ni muscle, after its imperfect restoration by surgical means, in which 
then- had been no contract ile power exercised for a number of yearn. A 



FI0 *>. Vesical electrode, for hyd^.e^lc ap^caUon Ui f^o bladder. Ufcefal la atony, dll*- 
union, chronic cystiU#, tic. 



KIO. 61 .—(iovlvt'n UWWM U '"- 

fourth indication wan found in certain typ-of 

with an to-developed ..tents, Load treatment, however, he bel.e 

wjis very rarely practicable in such cases. „wnt mav l>e 

la disease of tl.terns, local, ecntnd. and gotten . eat aunt tn.u 

employed. i/mal treatment may '»electrically by 
The uterus and the appendages 3 over the lumbar 

applying one pole over the hypogistrium am 

region. In virgins this method should a ways >»means 

I" internal .thud. .“he, .string a 

of an insulated electrode with a metal u iivnoBWtric region, or 

broad electrode, is applied to the back, or on the h> po&m C 

over an ovary. , .....ui.ni internally. The 

In using the faradic current, both l *° ® * 1|ev 1 i| \ tioll „f uterine pain, 
sinusoidal current is of great value toi * *»vnocological work. 

Figs. 50 and 51 Mus.ra.e two valuable electrodes ... ton—' *' 
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Am enorrhcea. 

For amenorrhcea Dr. Golding Bird 1 believes in the value of S |„ M . 
from the lx*yden jar. He transmits twelve successive shocks, fro,,, ,| S 
sacrum to the pubes. Panecki uses the induction coil. In chlon '■ 
marked benefit is seiiti to accrue from the nutritional effects of the el«*tric 
bath. In healthy women who menstruate regularly, electricity often 
hastens the flow, especially when applied to the abdomen or pelvic 
gion. Another method consists in having the patient lie on a large elec¬ 
trode, and in applying a circular one with the handle alternately to the 
epigastrium and hypogastrium, stabile, using 30 milliamperes. This 
should be succeeded by a strong primary faradic current. 

D YSM E NORR IKK A. 

When this affection is due to a cervical stenosis, electrolysis is indi¬ 
cated. For dysmenorrhcea, independent of stenosis or structural change, 
the galvanic current is of value in relieving congestion and pain. The 
applications are to be made prior to menstruation and repeated daily. 
These same applications Offer most beneficial results in dysmenorrhcea 
dependent upon pelvic cellulitis; occasionally the faradic current is of 
value. 

Fibroid Tumors. 

The electrical treatment of uterine fibromata has been elaborately 
studied by Bartholow, Massey, Bngelmann, and many others. Indeed 
since the brilliant investigations by Apostoli, the literature of uterine 
fibromata lias assumed massive proportions. In 1882 Apostoli, in an arti¬ 
cle to the Academic dc MtSdecine, expounded his views on a subject here¬ 
tofore unthought of, that at once aroused attention and invited thought. 
He advised the use of an internal platinum positive electrode, and an 
abdominal negative electrode, of large surface, made of moist china clay, 
with a continuous current of 00 to 70 milliamperes. Applications 5 to 
15 minutes. Stances once or twice weekly. The current was to destroy 
the mucous membrane, which was succeeded by a healthy repair process 
and by a cicatrization to check the metrorrhagia. 

Bergoni<* and Boursior 7 sum up the results they obtained in one hun¬ 
dred cases of uterine fibroids as follows: ‘‘The electric treatment 
fibro-myomata is undoubtedly efficacious as a palliative method ot treat 
ment. When hemorrhage was the chief symptom complained of, 00 i" r 
cent, were relieved. The general state of health was improved in <1" ^ 
cent.; the pain wsis relieved in 50 percent., while a decrease in thesis 
of the tumor was observed in 10 per cent, only.” 

1 Electricity and Magnetism, 1K49, Lecture V, and Api»endix 0 

7 Arch, d’Electricity mfrlicale, ISOS. 211. 
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Ovakian Tumors. 

The electrolytic treatment of these tumors, which was formerly so 
largely in vogue, has been completely abandoned by electro-therapeutists. 
The danger incident upon operation is less than that incurred by 
electrolytic means. 

Chronic Metritis. 

In these cases either the faradic or galvanic current may be used. 
The more usual method is to apply the galvanic current. Place the 
anode (per speculum) upon the <*s. and the cathode upon the epigastrium, 
stabile 5 to 10 minutes, 2 or 3 times a week. Current about 20 milli¬ 
amperes. 

Periuterine 11 hematocele. 

Apostoli’S method is intended to effect a chemical caustic change by 
means of the cathode. A fistula is thus established, which tends to 
remain open, with adhesions between the seat of the affection and the 
external mucous membrane. 

Stenosis of the Cervical Canal. 

In thc.se cases galvanism is of great value. Introduce a sound, con* 
nect it with the cathode, apply the anode to the abdomen. < urrent 50 to 
75 milliamperes; application 5 minutes. 

Subinvolution and Atrophy. 

Early in the condition, the faradic current is most useful, applied by 
means of the bipolar electrode. Later in the affection the galvanic <nr 
rent is to lie employed, and the treatment to be instituted is similar to 
that for chronic metritis. 

Urethra l Carunole. 

If pedunculated fhe. galvano-cautery snare is passed around the 
caruncle and the current turned on. The carbon ( >r platinum ehs ton e 
is used, covered with absorbent cotton saturated in a solution <>l cocaine. 
Current 5 to 15 milliamperes. When no pedicle exists, puncture with a 
negative needle; current 10 to 15 niilliainperes. 

Post Partum Hemorrhage. 

Use riirront of ll,o primary win* with an inter-uterinocleotrodo, with 
the indifferent electrode on the alKlomen. A pocket, f.n-i«In D.'t<«»> 
answers admirably, that of Gniffo of Paris brill* drsrrvedly popular. 
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\O.MITINVt OF PREGNANCY. 


In vomiting of pregnancy the induction coil of fine wire is pivl -, 
)loyed. Apply tin* anode to tin* nape of the neck, the cathode tu iu 


employe 

epigastrium. Avoid the uterine region. 


Slow Labor. 

This may be hastened, and atony and inertia of the uterus overcome 
by the use of tin* faradic current. Electrodes of large size are applied 
on each side of tin* fundus, near the umbilicus. A powerful current is 
passed with the occurrence of a pain. 

Dr. <\ A. Coveil, in a paper entitled U A C;use of Asthma with Fi¬ 
broids and Pelvic Adhesions Cured by Galvanism, v ' mentions the case of 
a patient, aged 37, married, who suffered with marked dysmenorrliceaaud 
bearing-down pains. The pelvic trouble became constant, and she was 
advised to undergo an operation for hysterectomy and ovariotomy. The 
author then says, *• because of the great tenderness and pain I used the 
vaginal abdominal alternations, a large pad of absorbent cotton and wire 
being placed over the abdomen and a Leclanche zinc insulated with rub¬ 
ber tubing, the tip covered by cotton, was placed in the vagina. Gradu¬ 
ally turning the current on and off, and reversing it occasionally, from 25 
to 100 milliamperes were used, she being able to bear more current some 
days than at others. Treatments were given at first every other day and 
later twice a week only. Improvement was rapid. In six months the 
exudate was absorbed, and in one year the pelvic organs were nearly 
normal. The fibroids were reduced to the size of a walnut. The pain 
ceased, and as the pelvis cleared the asthma became less and less, finally 
ceasing also. 

“I did not see her again professionally for four years. One 
rear since she became pregnant, without any unusual symptoms. 
went to full term, and in May last was delivered at the Good Shep¬ 
herd Hospital of a nine-pound boy. labor lasted five hours am "*• 
normal in all respects. While she was under chloroform I careluJ 
examined the uterus and found two interstitial fibroids the size <> 

thumb. ThPisthnia, 

**To me the interesting things about this case arc these . 
was of reflex origin and ceased its the pelvic condition was ^ * j am . 

“The method of application of the current in periuterine 


mation. , x w York 

“ The uterus, which the leading gynecologist of(,en,, ‘ der dec- 
said it was necessary to remove to save the patient s 
trical treatment produced four years later a healthy <hil' 


‘Read at the Thirteenth Annual Meeting of the American 
Association. Atlantic City, September 23, 1903. 
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VIII. Aneurism. 

Treatment, of aneurism by electro-puncture dates back to 1’rava/, 

, is.38), Peterkin (IK45), and Ciniselli ( 1870 . 

Ciniselli 1 has collected 23 wises of aneurism, six of which wereappnr 
ently cured by electro-puncture, Id died, and in one case result is n»t 
known. The operators sometimes used one needle in the sac, sometimes 
both. Tripier advocates the insertion of the positive needle only, on 
account of its property of coagulating albumen. In Ciniselli\s wises, ao 
to 40 cells were used from 10 to 30 minutes. The method now frequently 
employed is to take a fine coiled wireoi gold, silver, or platinum, so drawn 
out that it may be readily passed through a. thoroughly insulated needle. 
The anode is the active electrode, the cathode, a clay pad on the abdomen. 
The current may gradually ascend to -SO milliamperes. Duration 30 to 
GO minutes. 

Cornelius A. Griffith 9 describes an interesting case of sacculated 
aneurism of the abdominal aorta, treated by the introduction of silver 
wire and the passage of the constant current. 

The tumor was in the epigastric region, lying almost directly to the 
left of the middle line, extending up under the ribs and downward nearly 
to the umbilicus, its size being about that of a cocoanut: it caused some 
bulging of the epigastrium, was distinctly pulsating, and presented a 
well-marked systolic bruit. Pain was constantly present in the back 
and at the leff side, and also in the epigastrium, following the taking 
of food; occasional retching was experienced, but there was no actual 
vomiting. 

Subsequently an operation was determined upon, when a fine, long, 
metal trocar and cauula were thrust well into the sac, the trociu was 
withdrawn, and a vulcanite insulating canulasubstituted, through which 
fine silver wire was introduced into the sac. About six feet of win* were 
passed in, connected to the negative pole of a constant current lMit« r>, 
and 15 to 25 milliamperes passed for 15 minutes. At the end of this 
time it was noticed that the tumor was harder and the pu sit ions 
had grown less. The canula was then withdrawn and tin opt rati 
completed, whereupon it was noticed that the bulging causid >\ 
had almost disappeared. 


tumor had almost disappeared. Patient died in about fi'» 
apparently from shock. Port mortem examination showed tlia » 
Ka<“ was tilled with a dark clot about the coiled win*, and that .i 
loop of the wire had been passed for about two imlus "P 1 
thoracic aorta. The introduction of coils of wire in .imuiiMn 


' Lni *» Citiioelli (“Sugli aneurism! dell’ «'»rte ^K^'t^-Thenipen* 

puntum " i. Miltiano, 1S70, quo tin! in I »r. Keyes’s paj*?r on I nutiea 
u ^.” New York Med. .lournal. Pee. 1871. 

* London I.ancet, August 12, 1905. 
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128 ELK< TRO-THERAPEUTICS. 

• sl " , 1 " 1 ' 1 . . . if and the immediate dotting of the i, 

« the hc by the passage of a small current is believed I 
advantage. ■ u t0 of 

Dr. JL A. Hare' reported eight operations of this nature th.* .1 

now reported, making total of eleven, in his own experience’ ® 

Hie first of these three cases occurred in a woman of 50, the ai 
rism involving tlm superior and posterior portions of the transverse j ,'.'i 
of (lie aorta, and included the Origin of the large vessels arising from this 
par( of the aorta. The occurrence of severe symptoms made relief 
imperative, and gold wire to the amount of eight feet was passed into tin* 
sac through an ordinary insulated needle, and through this wire was 
passed an electrical current, started at 5 inilliamperes and gradually 
increased to 50 inilliamperes for .‘10 minutes. The immediate effect of 
the operation was to relieve the pressure symptoms, and for several 
weeks afterward she whs able to sleep in a reclining posture with perfect 
comfort. Six months later the growth began to enlarge at the margin of 
the dot, and dentil finally occurred from pressure and exhaustion. 
Autopsy confirmed the diagnosis in every particular, and revealed the 
wire embedded in the clot. 

The second ease occurred in a man aged 42. and was probably trace 
able to heavy lifting. There was some paralysis of the right vocal coni, 
but no interference with swallowing ; the growth filled the epiclavicular 
space at the right side, and passed backward under the steruo-mnstoiil 
muscle, pushing apart the bellies of the two branches of this muscle 
and protruding prominently into this space. Two feet of gold wire were 
passed into the tumor and the current passed as before, from 5 to 50 
milliampetes being used in the course of 40 minutes. The patient was 
relieved immediately after the operation, and his voice, to some extent, 
soon returned. Four months later, however, he died from exhaustion and 
pressure. Autopsy confirmed the diagnosis, but, strangely enough, »<> 
trace of the wire could be found in any part of the clot. 

The third ease occurred in a woman aged 50, and involved the 
thoracic aorta just below its descending portion. Erosion of the ribs 
was noted upon the left side, so that the sue projected to the extent o 
two inches outside of the line of the body between the vertebra* and >• 
lower third of the left seapula. Nine feet of wire were int rod need a«^ 
the current passed as in the preceding ease, from 5 to . ? nl . 

period of three-r|uartcrs of an hour. The immediate o®®* nl(llllhs , 
tion was to diminish the expansile pulsation. •’ • j | . llls , i , H1 . The 

however, the patient died from |,ics.muic, symp a embedded in tt>® 
autopsy confirmed the diagnosis and revealed the wne 

centre of the clot. _ 

* Therapeutic Oazette, July 25, 1H05. 



Ibo W ’“°* ono lnh»J»llon. The .encrotor *h<'»il«t ' *"V lh " * 1 ‘ ’’ 

h!H n,M, h " f t,H> mul Attached to tho p<"ttlve i->K*" f ‘ h< . il( tf „. ,| r omiin* ir ' 1 

u!, Pl'“form connected with the nei«ttve 1-1" rtirn-ul < «• ' 1 1 ' 

hum* V ’ U,,rT,kt ’ M tormitiR ozone, by the convective ,,l ' , ,, * rv , |in ,v.er m*dk*«^ 
OWtnrmu, point, of the hn.,1, within, it to of ,*mm..«nt value whrtv 
' the pert hy other moan*. 
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; , ;: ,, 01 ,n r I ,ho ( ,,r “ of 91 » KM * <*»*• Of cases of ommw at „ si , 

’ 01,1 Ploys a <‘o|i|ht needle (positive pol ,., a ml i ns ,.. , s it • i K ‘‘ 

membrane of lb* mi,I,II,. turbinated L .. ....„ 

into the mucous memlm.. the inferior turbinated !»„«. “ f “! ".» 

M,le. PIk* strength of current is between IS uml a, milli-,,,,,...*"'* 
period of 10 minutes. “Peres, f or a 

AN.-ESTH 1>$I A OF THE PHARYNX. 

Induced or continuous currents, percutaneous or pharyngeal nw i 
used hi such cases. Short static sparks are often beneficial. ' * * 

Laryngeal Fatigue (fatigue cocalc ). 

Bordier 'states that Montier and Grenier of the Opera in P lr k 
had been able to prove that electro-static applications exerted , 
favorable influence upon laryngeal fatigue. The patient was charged 
negatively and the anode or grounded point electrode was applied 
near the mouth and nose. Applications daily for 1 r> or 20 minutes 
showed an increased duration of the respiratory movements, the pitch of 
the laryngeal sound was raised, and the quality of the voice became 
more agreeable. 

Atrophic Pharyngitis. 

Shurley * used cocaine in the treatment of atrophic pharyngitis ami 
then applied one electrode through the nose, and the other to the pos¬ 
terior and lateral wall of the pharynx. The current increased both the 
color and secretion of the membrane. With the use of the fanulic 
current, Sajous 1ms obtained good results. 

Anosmia. 

Anosmia may result from long continued rhinitis or from a 
peripheral lesion. 

The treatment may be external and internal. The external treat¬ 
ment is the same as for rhinitis, save that the current is stronger. I he 
internal treatment consists in the direct application of a metallic electrode 
to the nasal mucous membrane. 

Rockwell mentions a case of anosmia* of six years’ duration, wln-iv 
the patient could only perceive the odor of kerosene oil and treshlx 
ground coffee, and who was entirely cured by two applications ot iln 
farad ic current. 

‘“Medical Electricity,” by H. Lewis Jones. 

> Transact ions of the American Laryngologicnl Association, P- 
J Medical and Surgical Electricity, by A. D. Rockwell, j>. -IS— 


APPLIPATIONS IN THE SPECIALTIES. 


AsTHM a 


The galvanic current over the pneumogagtric and sympathetic 
regions has been frequently used in asthma, with asserted g<**od result*. 

Tla* fanulic current is sometimes effective. In some instances persistent 
faradization of the cheat and neck has been followed by marked relief. 

1 Courtade, in a communication made to the Soctfte M&lico-Chirur. 
gicalc,' recommended the application of electricity to the lateral cervical 
^Jgion. The positive pole is placed on tin? neck, so as to produce a con¬ 
dition of elect retonus,—•/. c., a diminution of the excitability of the nerve. 
Thus directed the current acts upon the pneumogastric at first in a cen¬ 
trifugal manner, so as to excite the bronchial and laryngeal muscles; 
following this it acts centripetally upon the phrenic nerve, and upon 
the great sympathetic. The excitation of the latter is able to modify 
the vaso motor activity of the vessels of the medulla oblongata and the 
respiratory centres. The results were found to be very favorable in 
essential asthma. 

II. Otology. 

Auditory-Nerve Deafness. 

This is lK*st treated by the bifurcated electrode and the battery cur¬ 
rent using the cathode to the ears. Gradually vary the current Uy 
employing a rhythmic interrupter, or by turning the current on and off 
,villi tic current collector. Ten roUliamperei i> the maximum. Nanrea 
„f 5 or « minutes are long enough. Apply to both .urn vim, illanre,inly. 

to prevent verl igo. Use elect redes of a oiie-inch surface. 1 lure a 
small pail of moist absorbent wool between Hie electrode an,I the ski . 
Cre'ire. the electrode being small, .he density of .he emrent .» great. 
One variety of the double ear electrode is shown m Hg. 


—Double titr . 


„ tnulc ImiOMl With lu*l fuller. 


Chronic Suppuration of the Middle Ear. 

cum # he used the gal- 

Rockwell sillies that in experi.neu..i.gon ^ ^ W11S 

vnnie current. The theory on whi< i ,.,, H . lrinl ii v , similarly 

that ulcerous conditions in the ear mig»» rlpH |,. w ith a long, narrow 

to the same conditions elsewhere. An • 1 t )„. auditory 

extremity. covered with lilt*.«* 

' lai Hull,.lin MMicsIe. February 41. 1W ®. 
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canal through a rubber speculum, the canal being filled with te » i 
water. The electrode is usually connected with tin- negative polo of 
galvanic current, though sometimes with tin* positive. The ciccuit "• 
completed by the hand of the patient holding a sponge electrode, or r ,.«t. 
ing on a stationary electrode. Weak currents and short applications are 
to be employed, while some form of rheostat is indispensable. 

Tinnitus Aurium. 

Subjective noises can sometimes be dispelled at once by battery 
currents. 

In chronic ear disease, when patients are electrically treated, the 
tinnitus is often found associated with great increase in the irritability of 
the auditory nerve. 

In t mi ting tinnitus aurium select two small, well-padded electroties, 
of about 2 cm. in diameter, to form a divided anode : apply one to each 
ear, just in front of tin* tragus. The cathode (an electrode of large sizej 
is applied to the nape of the neck. The current is slowly raised to 5 
milliampcrcs. Duration 10 minutes. The anode usually diminishes the 
tinnitus, the cathode in reeases it ; sometimes the reverse occurs. If no 
improvement follow either application, it is futile to continue. 

Dr. Williams. Bryant' details excellent results obtained from elec¬ 
trical treatment in tubal tinnitus wherein other methods had failed. The 
negative pole can be applied to the tube, preferably through the nose. 
It is best made in the form of an eustachian catheter, conical at the tip. 
and in three sizes. It should be insulated to within three-quarters of an 
inch of the end of the electrode. Duell’s electric bougie is very satis¬ 
factory in the most refractory cases. Atrophy calls for stimulation and 
electricity. 

As a complete rfanme of the uses of electricity in aural diseases and 
affections, I can do no lletter than append the following abstract from the 
excellent paper of Dr. .1. J. Richardson, of Washington. D. <•-, entitl«-*l 
“ Electricity in Otology.*’ * 

u**** I am not. an enthusiast, who claims electricity to Ik* a 

panacea for all diseases, but after careful experimentation and "l |s1,1 
tion, lam convinced that it at least possesses great possibilities along (,r 
tain lines. * * * * I know from practical experience that 

by its employment in one form or another (1).stimulate weak max ^ 

12) relieve pain, either by direct action of the current or b> *1" ‘ ^ 
phoric application of nmest holies, (3) stimulate absorption ol j 11 ^' ^ 
matory exudates, (i) overcome stenosis or complete strictures, an< ^ ^ 

times revive nervous activity. A thorough knowledge of the p >> 1 

1 laryngoscope, July, ItKM. 

* New Y..rk Medical Journal, February 25.1005. 


and pathology of tin* parts we are treating and also of electro-physiology 
•ind electro- physics is demanded. The apparatus must be of the high- 
* stamlard and under perfect control, as otherwise we are assum 
j I|( , a risk which is unjustifiable, and may intliet injury instead of 
affording relief. For example, in the application of galvanism, the 
polarity of the current is of the greatest importance. The negative pole 
will often do good whilst the application of the positive may be painful 
;l „d even injurious. ' ' * ' Again, a mild current will fre¬ 
quently relieve or cure conditions where a stronger one would aggravate 

them. . . 

..•*•* There are different methods of applying electricity to 

tin* ears. The one which I employ for both the galvanic and faradic cur¬ 
rents, When both ears are to In? acted upon, is a bifurcated intra-aurieular 
elect rode, the metallic ends of which I cover with moist absorbent cotton. 
For the indifferent pole, an ordinary sponge electrode is placed in the 
hand or over the nape of the neck. I frequently apply it to the 
eustachian tube by introducing a hard-rubber catheter in the ordinary 
way, and passing through it a metallic bougie electrode, applying the 
other electrode over the mastoid region. In this way it acts directly on 
tin* muscles of the tube, which at times lose their normal tonicity, and it 
also stimulates the circulation of the parts. For this purpose I usually 
employ the faradic current, which produces a sort of tingling sensation, 
but no vertigo or other symptoms of cerebral irritation. 

‘‘The active pole for therapeutic purposes should most always l>e 
the positive, unless electric torpor exists, as it is the sedative, deconges- 
tive one. The negative pole, which we employ in studying the auditory 
nerve excitability, acts in the inverse sense ; with the faradic current t le 
polarity is unimportant. 

*• in the distressing symptom of tinnitus, electricity will frequently lie 
beneficial where other forms of treatment have been <>t no avail. It is 
in these rases where I he ordinary irealmcnl "f mllalnm. .•nsln. limnn.nl 

middle ...r medication ..a imrtltuted. and when, the naao-ptoryiix 

and njts.ll cavities have Inna. treated .villi nenj.the rise is. I ml * ' 1 • 

offers some enemirngeiueiit. A fair |K.ree»la B e of the patients will la. 

greatly lamented, am . occasionally eanai. .. the t.nmtus ls of 

Inhvriutl.igin, or due I" ehronlc inflammatory vlmiiges n. the middle 

ear] 1 he ... is the one mostly employed. One t.i. three 

.nillin.np.nvs n.v sufficient and slioald he allowed I .. Iron. I. to 10 

minnies. Winns, then, is ankylosis of .. the ti.tem.pt.nl 

current 1ms been more satisfactory in oases. altlioitfch less frequent y 
cmplov.nl that, the constant eurrent. The good meets are to Is- lomnl ... 

its.. notion on the adhesions, and to its sti.m.h.t.n K nel.oB on 

the virvulai ion, and j.Iso upon the weukiui.nl nmsvlvs id Iln mid. * ».it. 
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“True strictures of the custacliian tube are rare, and are best treated 
by electrolysis. The galvanic currant is utilized for this purpose. \ 
hurd-rabber or silver catheter, properly insulated with rubber up to j| s 
point, is introduced, and a small gold bougie is passed through the cat In¬ 
ter and up to the point of constriction in the,tube; the bougie is Hi,, 
active electrode. It is to lx- attached to the negative pole of the battery 
the current turned on slowly, and 3 to fl milliampcres are to be allowed 
to pass. After <» or 8 minutes, by a gentle pressure on the bougie, it will 
be felt to pass the softened stricture. The operation is a little painful, 
and for a few days following there will be an increased amount of deaf¬ 
ness and ringing and fulness in the ear. On the third day usually a 
celluloid bougie is to be passed and at the same intervals of 3 or 4 daws 
for 2 or 8 weeks. The dispensing electrode is held in the hand in pref¬ 
erence to the mastoid region, or over the neck, where there will be less 
tendency to cerebral irritation. 

“Complete success, by electrical treatment, for deafness either of 
tympanic or labyrinthine origin, is of rare occurrence. I do not recall 
any cases that I have treated where the hearing was greatly improved, 
except those naturally resulting from the diminution of the subjective 
noises. Hysterical deafness, like hysterical aphonia, is best treated by 
the faradic current-. Pruritus of the auricular canal is often benefited 
by this form of treatment. In neuralgic otalgia the interrupted current 
is very efficacious when applied by means of an intra-auricular electrode. 
The incomplete anaesthetic effect of cocaine may be aided by the action 
of the constant current. This cataphoric process is utilized in producing 
anaesthesia of the tympanic membrane and external canal for slight oper¬ 
ative procedures. The auricular canal is filled with a 10 per cent, solu¬ 
tion of cocaine and a mild current allowed to pass for 5 to 10 minutes, 
when anaesthesia ensues. This same process has been utilized by some 
with various drugs sis a means of curing deafness, but 1 have laid no 
personal experience along these lines, and the results published arc not 
encouraging. The positive pole should be in contact with the fluid, and 
the negative pole applied over the neck.” 

III. Ophthalmology. 

Paralysis of tiik Mrsci.Es of tub Eye. 

This may be cerebral or peripheral in character. For this paraly>i*- 
galvanic currents are preferable. When the condition is thought to b» 
cerebral in origin, galvanization of the sympathetic should lie resoit'' 
to. Treatments of a half-minute duration are to be employed. 

Blepharospasm. 

Galvanization or faradization is here indicated, for the same reason t »•' 
it is indicated in torticollis. Ptosis is to be treated in a similar nu,l,H 


C.VTAKAOT. 

Russian observer Crussel 1 claimed to have obtained perfect sue 
• -uses of cataract by the galvanic current. His method was to 
ccnS 1,1 * a pcc flie into the lens, which was connected with the negative 
while U» positive "'as applied to the tongue; in tins way, the eata- 
p0 (N subjected to mechanical disintegration by the needle, to the 
Tniic-d influence of the negative pole, and probably also to the macer 
■ r action of the aqueous humor penetrating the lens, through the 
puncture made in the capsule by the needle. 

Ei ectroi.ymim is Diseases op tup. Lacrymae Casai. 

Wine’ reports a number of eases of disease of the laerymal pas- 
saws in which he successfully employed electrolysis applied by eleetio- 
lvtic probes, which were insulated along the greater part ol their length 
bv a coating of the same material as that used to cover clastic bougie*. 
Tltc particular portion of the probes so insulated could thus remain in 
the canaliculus and the laerymal sac, while the non-insulatedl part could 
occupy the laerymal duct. The technic was as follows: After dilating 
Senate and hading the stricture, the insulated 

the negative pole, is introduced into the. stnetured portion ol thelati> 

mll S. Then ’the positive poie. wrapped in.ton. mots 

solution, is held in the patient’s band or introduced int. tin . .. res,K» 
ing cavity of the nose. The resistance is gradually *w»wd »r 
minute until the current measures from to five tin P -• 
probe is then moved along the Stricture! portion, and 
continued for about five minutes as a rule. The stze ot ^ I ^ ^ 
at first should correspond to that of the ordinary sound wh ch just] 
the stricture, latter the size of the electric probe may he increased. 

IitrrtNAt. An-.emtiik.sia and its Treatment m \<>i.i au Ai.i i t -' 

Dr. I.. Webster Fox ’ defines retinal aiucsthcsmpsa 
Characterized by reduction in acuity ot vision am mat ' ' ^ 

of tin; visual fields (30° to 55° in both vert ical and horizon ^ 
unaccompanied by reversal in the color fields. or 3 

nient recommended is the daily application <>t awc.iv 1 UM i ifferelll 
milliainperes, the session being of ten minutes’ duration. >’ ^ ^ 

electrode is applied to th«* temple or nape ot the nu v • 1 ^ ,- or 

trode is applied over the eye or eves. A convenient •« "> 
this pur|M>sc is shown in Fig. 50. Improvement fo °" s 


1 Evet/.kv “On ihe Nature of Cataract," New ’i <>rk M<dinil .1 
* Rottwky Vratch, May, 1U04. _ ,, 

*Joornai of Uie American Medical Association, Jnnuur} <. 


I. July. 18S0. 
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«!:iys, and recovery is rapid. Errorsof refniction should be . 
corrected until the edition of electrical treatment. Voltaic -d ’ ,,0t 

:.rc defined as a series of sudden reversals in the polarity of the Z!'? 
at a voltaic I,alien , s., as to produce an interrupted alteram in,, 

1 he reversals used were at intervals of two seconds. Twenty-eight 



Fro. 56. Adjustable ovc electrode, for one or both eyes. Adjustable to nny pa pillar}' distance. 


were treated with invariable benefit, the only return case being one of 
progressing myopia, which was fitted with glasses before completion of 
electrical course. 1 he author asserts “eminent success in numerous other 
lesions of the eye, vitreous opacities, retinitis pigmentosa, chorio retinitis, 
and choroiditis, treated by this method.” 


Mjscell ankous Ophthalmic Affections. 

I>r. \\ . Franklin Coleman 1 details an extensive experience with the 
use <»f electricity in ophthalmic practice, with the galvanic and sinusoidal 
currents. 

The eases selected were very chronic and regarded as incurable: and 
in order that the results obtained could be ascribed to the current, the 
diagnosis had been confirmed by confreres and all other forms of treat¬ 
ment avoided. 

Prior to 1890, he employed the galvanic current of zinc-carbon ele- 
meuts. excited by a solution of potassium bichromate; since that time, 
however, he has used the Edison street current, controlled and measured 
by the rheostat and meter of the ordinary wall plate. 

The alternating or sinusoidal current was taken from a transformer, 
he using 30 to 35 measured volts, and a quantity measured at 5 milliam- 
peres. With a force of 30 volts taken from the direct current, and the 
electrodes placed on the lids and nape of the neck, the meter registered •> 
milliampercs, hence the same voltage from the alternating current ami 
the same resistance. 

He prefers galvanism, in consecutive optic atrophy, because ot 1 
existing exudates: while in primary atrophy, the alternate current " oU *' 

1 Transactions tho Section on Ophthalmology <>f the American Medial 
ciation, Boston, Jane 5-8, 1906. 
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appear more stimulating to the nerves. This can be shown by comparing 
thirty-volt current from the dynamo with a thirty-volt galvanic cur 
the former is not unpleasant and causes a brilliant mosaic of dark 
and light, while the latter causes no phospheuos, unless the current is 
interrupted and t he burning is so intense that it cannot 1*; endured for 
more than half a minute. 

He summarizes his cases as follows : 

Optic Atrophy. —Fourteen patients, 23 eyes. In 5 eyes in which 
vision light, 40 per cent, were improved, one to seeing baud move¬ 
ments and one to 20/67. 

In 18 eyes in which vision form, 04 per cent, were improved. 
Four CO to 125 percent.; two, 300 percent.; three, 500 percent.; one, 
1500 per cent-.; two from seeing fingers to reading; In six there was no 
improvement. 

Vitreous Opacities. —Seven patients, 12 eyes. In 5 eyes vision 
light, one improved to counting fingers at 0 inches: one was unimproved. 
In 12 vision form ; 90 per cent, were improved; seven, 40 improved ; 
four, 20 to 100 per cent.; six, 200 to 700 percent. 

Amblyopia. —.Seven patients. 10 eyes, all were improved. Four, 20 to 
100 per cent.: six. 200 to 700 per cent. 

SequeUv of Iritis.— Two patients, 4 eyes. All were improved; OHO 
from light perception to 20/70; One, 100 per cent. : two, 200 per rent. 

Intra Ocular Hemorrhage.— One eye, vision improved from light to 
20 / 20 . 

Retinitis Ru/mentosa.— One patient. One eye improved 100 per cent.; 
one eye was not improved. 

Retinal Thrombosis.— One eye. vision was improved from fingers at 
14' to 6/15 and 0.5 at 12 inches. 

Scquclw Central Retinitis.— One patient, two eyes, no improvement. 

Asthenopia .— Three eyes. Recovered. 

Xanthelasma. -Two patients. Recovered. 

Tarcaia Ocular Mmrlc .—Two patients. One recovered and one 
was much improved. 

A/opeeia of Lids .—One patient. Improved. 

Nictitation. <>ne pat ient. Recovered. 

Meniffinm .—One eye. No improvement. 

Thus, contrary to the contention of the erudite and lamented Noyes, 
and “most oculists” (Burnett), electricity does seem to justify its Claim 
to usefulness in ophthalmic practice. 
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CHAPTER X 

Hir.ir-FR1«QUEX(T CURRENTS. 


A comprehensive study of high-frequency currents, the phenomena 
connected with them, and their remarkable modes of application, has not 
as yet l>een thoroughly mastered. Literature upon the subject is rapidly 
increasing, but it is a perplexing matter, in the present state of 0 tir 
knowledge, to discriminate between the good and the faulty. In present- 
ing the appended chapter on high-frequency currents, no attempt at 
originality has been made : on the contrary, difficulty was encountered in 
selecting authoritative statements bearing on the subject . 1 

I. Historical Introduction. 

The employment of high-frequency currents for the cure of disease 
was introduced to the profession by IVArsonval. In 1842 Professor 
Joseph Henry asserted that the discharge from a Leyden jar was oscillatory 
in nature. Later Lord Kelvin. Helmholtz, and others confirmed the view 
advanced by Henry. 

In 1881 W. J. Morton, of New York, published in the Medical Record 
an article entitled “A New Induction Current in Medical Electricity.” 

In 1880 and 1887 Hertz and Lodge gave to the world a study, new in 
conception and reasoning, that dealt with experimentation on electric 
waves. 

In 1S79 Ward asserted that sparks generated by an induction coil 
operated by a very rapid rotary interrupter were capable of giving 8000 
interruptions per second. 

In 1S90 D’ Arsouval showed that beyond 5000 excitations per second, 
the muscular contractions diminish in proportion to the increase in the 
number of alternations. To support this assertion, he had made an alter 
nater capable of giving 10.000 alternations per second, and in April, 1891. 
he indisputably demonstrated that a current of high frequency and 
potential could lx? made to traverse the human body ; increasing the oxi 
dation consequent upon respiration, diminishing the excitability of the 
tissues, and loweriug arterial tension. 

In 1893 Oudin devised the “resonator;” but it was Tesla who. in 
1891, aroused greatest enthusiasm by the employment of alternators "’ith 

1 Although of late I have largely employed currents of high frequency, I ha\e » ot 
hesitated to avail myself of the excellent work on “ High-Frequency Currents in < 
Treatment of Some Diseases,” by Chisholm Williams, published by the Kebman om- 
panv, New York. 
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multiplicity of poles, and, by the introduction of transformers, he was 
il»lcd to increase the potential to mi almost incredible number of volts, 
"•iking possible the assertion and proof that high-frequency ami high 
"otential currents could 1m* made to pass through the human body, with 
jgiffirient energy to light up several incandescent lamps, without the 
slightest danger to the person through whom the currents were passing. 

U Principles and Apparatus. 

The nature of a discharge is dependent upon the character of the 
electro- motive force producing it. and likewise* upon the manner ot dis¬ 
charging it Thus, when a ball prime conductor of a static machine is 
made tcT discharge, the discharge occurs in a disruptive manner, eonsist- 
in'r of a series of discharges between the ball and the object at which 
it dischargee. When a condenser, as a prime ball conductor, charged 



with a very high potential, is discharged into a conductor having a cer- 
tain self induct ion and a slight resistance, there result extreme yn.,ml 
isochronous oscillations, constituting tin- so-called high-t^ueney cu 
rents. Hertz showed tin- fluency of these osc. 1 : 1 , 1 “""V' , J’ , 
deeds of millions per second. The alternations of a K nhmltorff < 

are about 200 per see.. with an elect ro-motive force ' 

two hundred thousand volts, while the alternations of Ithe j .' 
currents are from 100,000 to 1 , 000,000 volts, depending upon nun . 

e "“ Thfcnmmt is obtained from the main, bichromate 
an accumulator. A Ruhmkorfr coil is mptim, to rans om thc.ro 
... of high tension. The interrupter employed may e themot,,r 

mercury interrupter, or the Wchnelt or tur one ' , 1M . r ;,, t ,, 

current generated by the coil must lie Irans oi an ' >> ' .,| n, s 

a high IVtspienev enrreat. The condenser eons.s s of 
enclosed in a flat bo*, .vhose exterior exhibits the ^ e o l ‘ " 
spark.gap with connecting screws. Another construction s ' ' 

Leyden jars are placed behind the spark-gap, and under a hell ym to 
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dampen the sound. Two conductors arising from the outer tin 

of the Levden jars end in two terminals, between which a thir.i , * K 

• * 11111 • | . 

posed. As is well known, the vibrations from a Leyden jarareoscin 
lory in nature < Fig. 57). Where general I >'Arson valuation is rtM,uii« M | 
the large and small solenoid are joined to this terminal. 

The following are the principal and most widely used varieties of 
high-frequency current apparatus: 


Morton’s. 

D’Arson val’s 
Tesla’s. 


high-frequency apparatus. 


Oudin’s. 


(resonator and 
< its varieties. 


Morton's “Static Induced (’urrknt v High-Frequency Apparatus. 

The modus operandi of Morton’s 1 apparatus is its follows: The patient 
is directly in circuit with the outside coatings of two Leyden jar con 
densers in scries (Fig. 58). The spark-gap and machine are in multiple 


+ 



Fjg. 68.—MortonS -taUc-induced current” high-frequency apparatus. 1 


with each other. With the patient included in circuit in the manner 
shown in the diagram we do not know the value of the inductance ,m 
resistance offered by him. The arrangement «»t two condensers <»t ^ 
capacity is conducive to the production of oscillatory runouts * 1 

tively high frequency, and such currents will Ih- produced if the !>'•« 
offers a sufficiently low resistance and inductance.' 


‘Journal of Advanced Therai>cntics, January, 1003. RtH ,>nI. 

- For a detailed account »*e articles by Dr. \V. J. Morton in >»’ * ‘ ’ |s«.*l. 

». 365-371,395-398,438-440, April 2. S», and 10, 1881 ; and pp- H 


P' YR80nyal High-Frequency Apparatus 

In the D’Arsonval apparatus 1 < Fig. 50) the terminals of the second 
• of an induction coil are respectively connected with one terminal of 
Uch of two condensers. A spark-gap is placed across the secondary 



circuit. The other two terminate of the condenses are conncHed with 
the ends of a short coil of a few turns of thick copper wtre. One *c- 
ln.de is connected with one end of the short coil and rt « lhcr '“^ 
is adapted by a sliding contact to include in circuit with tin- patient a 
desired length of the short coil, and thus regulate the eflcc I'"" 11 " ' 
upon him. A straight rod, or tube, of copper may Im substituted 

-In Comptea-rendus, *ol. cxvi., ISM. PP- B’Ar^nral (..no^nn^ 

S«tcon«l Report of the Committee on Current C la-uication imd x 
raid before the American EIeetn.The»a,«*utiv 

25. ISM. the -n-tontehiUK tec. ' that .. the »<«•£", Z gttSS 

excitation of the nerves ami muscles was not po-im • t ( 

-and therefore pot™. .. endortor, —* 3n w 

tltc short, tliick wire ts.il was greater than nt the Hp.rk-trnp ai • - . ,. lirTV „, 

initial* ..f the induction ,..il : (c) th». a very strong .-all, me. ^ ^Xn 
WM Pro*hiee.l f sufficient to nii.-e a one-«unpere the terminal of the 

m rerie* with two pereons completing: the brain h . . 

thick wire coil; (*/) and that he had !•«*<•» able to gem n * ^ «-CfeCt tliun a 

ing his own hody, a current ..f more than three amperes without am ^er effect than 

sensation of heat in the hands. 
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short coil to increase the frequency of tin* current, by diminishing the 
inductance. A static generator may lie substituted for the induction coil 
Currents of exceedingly high frequency are produced by the IV Arsonvnl 
apparatus. When currents of much higher potential arc desired they can 
1 m* obtained from a fine wire coil of relatively many turns, inclosed in a 
glass tube tilled with petroleum, and inserted in the thick wire coil. 

That the frequency must 1m* exceedingly high is proved by an experi 
meat made by Dr. Sheldon, hi place of the induction coil for producing 
the spark at the gap, he employed a Holtz machine. 

Tesla’s High-Frequency Apparatus. 

This is described by its author as follows : “ The writer's experiences 
tend to show that the higher the frequency the greater the amount of 



electrical energy which may bo l>assc<l through tin tllc hand, 

discomfort : • • ’ * Bytak.ag the g oto ■ ^ n 

and by bringing the metallic terminals near to orln»' ^ h . rmi| , :ll „f 
doctor connected to the coil [that is to say, < onn energized by » n 

the secondary of no induction coil whose pnjnu^to 
alternating current of very high frequency], the carbon 




Flo. fil.—Dinjcmm of the Oudln The T«l. coll In omitted. The rumrtMtto 

induction coil U connected with the Inner tlmfoll of the Ixydcn Jan, The enter of one L : 

is in connection with the rwonator. .ml U nl*o grounded. The outer coat of the **£*££*£ 
b connected to the handle. II. which. h> **H«llr* movement e ither in the vert a»l «r 
direction, deeroa** or lnCTCMes theiunount of wlndimt of the resonator. M ta «»•«-* for recu 

latlnK the amount of current, . . 

Flo. 62,—The Oudln resonator nml Tula coil, with electrode. (Biddle.) 
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Cata piioresis Electrode. 

TUe eatapliorcsis electrode made by K. 8dmII is most useful f nr 
applications to large areas, such as the abdomen, chest, and hack |, , m 

a diameter of 8 inches, and consists of an a .. disk over which is 

stretched a sheet of parchment. 

Dr. William J. Morton, of New York, long ago found a deficiency 
in vacuum tubes for plioric action, for high frequency currents. Ih* 
remarks: ‘ A deficiency of all such electrodes is that tin* bulk of tin*, 
current passes at the periphery of the flat disk. To obviate this I have 
elongated the entering metallic conductor to the region of the flat sur¬ 
face and have made it a sharp point. 

“ Again, if desired, I attach a thin metallic plate of tin-foil or other 
metal upon the outer side of the glass upon its flat side. The diameter 



Fir..05.— Morton’* oitaphnrlc electrode. (Walto A Hurtled MnnufactnrlnK Co.) 

of this plate is considerably less than the diameter of the circular and 
flat surface of the electrode (Fig. 65). 

1 * As now arranged the ciirrcnFs action is concentrated to this flat 
surface of the electrode and the cataphoric action is corresponding 
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enhanced. But the tin-foil adds to the pain of the application, and I 
prefer to use the sharp-pointed electrode without the tin foil condenser " 

Other varieties of electrodes are the condenser < vide Fig 61 < E 
ripra) and the brush or offline. 

An effluver or electrode for applying high-frequency currents con- 
sistiS of a piece ot metal, generally cylindrical in form, having on its 
upper surface a series of fine points, from which the discharge jumps to 
the patient. The character of the effluve may lie modified by the type 
of effluver used: the greater the number of points, the more thinned will 
Ik* the effluve (vide Fig. 67, infra). 

III. Physical Properties. 

A. Induction Effects. 

B. Electro-static Effects. 

C. Dynamic Effects. 

D. Resonance Effects. 

A. Induction Effects. 

Induction effects are most intense in their action, as the apparatus 
giving rise to them is of a potent nature. Induction is the effect of an 
electro-magnetic flux on a neighboring body susceptible of an induced 
magnetic saturation, the intensity of the electro-motive force being pro¬ 
portional to that of the rate of variation of the magnetic changes or 
multiplied by the frequency. Therefore, upon the human body, one 
may bring about a high frequency and a low tension equal to that of a 
high tension, and low frequency on the same or equivalent mass. 

B. Electro static Properties. 

Most high-frequency apparatus is so constructed as to permit of the 
production of physical phenomena analogous to the modern static 
machine. For, if we connect the two ends of the short solenoid to two 
plates of insulated metal which are separated from each other, a power¬ 
ful electro-static field will Is* created : which can Is? demonstrated by 
bringing a Geisslcr Inin* between them, when aglow will In* manifested, 
as though attached to the terminals of an induction coil. If a similar 
plate of glass, covered on either side with tin-foil, be interposed, and 
each side have attached to it a win* to which an electric lamp is fixed, 
if will l»e seen that the filament will glow : proving the presence of 
electrical waves proceeding front an electro-static field. 

C. Dynamic Properties. 

This is proved by the ease with which these currents circulate in an 
open circuit. Imagine a conductor connected to a high-frequency nppn- 
ratns by the two poles, and in the middle of this conductor a piece of fine 

to 
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"!* of high resistance be ioterpesed : circulate the currents and it 
"ill glow and perhaps liise. If sealing-wax is employed ' ?* ,r ® 

szsr* wini ' ,m » frow oa °" ^ 

1>. Resonance. 

A resonator is an accessory to the apparatus, whose purpose h , 
angiiicnl the tension of the current and to create in the vicinity . 
powerful electro static field. When two bodies vibrate in unison the! 
said to Ik- syntouons. The Hertz resonator is one of low resistance -ell 
capable of giving very rapid oscillat ions, it is likewise of small capacity 
and self-induction. It consists of an induced current formed by a Icmrth 
<>l copper wire so bent as to form nearly a circle, but having two balls at 
tin* extremities where they are brought near one another. 

This resonator is brought into the field of another vibrator and tuned 
in syntony with the latter; as soon as the resonator is put in action 
Hertz's resonator will emit sparks from the two balls. All the other 
resonators are founded on the above principle. 

IV. Methods of Application. 

There are four chief methods of applying high frequency currents, 
as distinguished by D’Arsonval; 

I. Direct application or by derivation. 

-• Indirect application or auto-conduction by the solenoid. 

3. Auto*condensation (Apostoli). 

4. By local application. 

1. Direct Application. 

Connect the patient by two large handles to the ends of the small 
solenoid. The currents will pass through him by derivation; for hv 
virtue of the phenomenon of self-induction, the. solenoid offers a great 
resistance, which can be proved by interposing an incandescent lamp * n 
the circuit, when it will glow. If the connection between the patient s 
skin and the handles be defective, small sparks will be observed to pass. 
To increase the area of penetration, connect some part or member of tl| c 
patient to om* end of the small solenoid, and the other end to a inetalli* 
plate i»i the water of the bath, near, but not in contact with the skin- 
If the contact be imperfect, small ulcers may result. With pom-itu 
installations, when the handles arc used after prolonged electrificiOioii. 
and with 500 or more ini 11 iani peres, heat and tingling maybe expem ll " ^ 
in the hands and arms. The above methoiLs are termed 
bi-polar. 
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In the labile method, a fixed electrode connects the patient to the 
solenoid. I'he other end is mauipulatisl by the physician, who, with an 
insulated handle, is enabled to apply its electrode end to the desired part. 

In approaching tin; skin with tin* insulated electrode, sparks appear, and 
the momentary contact produces an erythematous flush. 

The s&mceS should lie brief. In systemic affections begin with a 
few minutes’ direct anto-condensation or auto-conduction every day. 
Note any subjective symptoms. If the dosage lias been in excess, the 
patient experiences a feeling of fatigue. The D* Arsonval milliainpere- 
meter should be employed, the range of which should extend to 700 

milliamperes. 

In the local treatment we observe that a reaction is produced at the 
time and continues for some hours thereafter. Thus, in a patch of lupus 
vulgaris, a glass electrode of low resistance connected to the free end of the 
resonator and placed in actual contact with the patient would be used, 
and by a judicious choice of the number of spirals called into play, the 
discharge is reduced to almost nil. After an application lasting five 
minutes, the part feels hot and looks inflamed. The warmth increases 
until the sixth hour, but by the following morning has entirely dis¬ 
appeared. The inflammation, however, has persisted. After a few 
seances the patch dries up and scales, but the pigmentation remains. 

The treatment may be applied once or twice daily for two weeks, 
then once daily, or every other day, for the same period, reducing the 
number of applications week by week. 

Ail acute pain, produced by disejisc, will 1m.* augmented at the com- 
mcncement of energetic treatment. Defective contacts between the 
patient and the apparatus, or in the apparatus itself, may cause 
unpleasant sensations or shocks. 

2. Autoconduction nv the Solenoid. 

By this method ( Fig. (JO) the patient is not in actual contact with the 
solenoid; his body Itecoincs saturated in the field <>t the current, ». 
sparks may Im* drawn from him. If a lamp of 20 volts be used to close 
the circuit of a single coil of thick wire, it illuminates with a bright light 
at a distance of more than three feet. 

Place the patient in a large solenoid, and have him join his arms so 
as to form a circuit, which is completed by an incandescent lamp, tin* 
terminals of which communicate with the hand. 1 he lamp is lighted 
with the induced current in the circuit thus formed. Any conducting 
body placed in this field becomes influenced with induced currents, and 
if a single copper wire of one turn is introduced, the induction produced 
in the latter will be sufficient to light up two lamps of 110 volts mounted 
in series. 
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3 . A UTO-OOXDEXSATION. 

In this method the patient is attached to the solenoid «. 

1)1,1 'he other end is attached to a large metallic U8,,!l1 

f, "‘ patient, but insulated from contact with him ,M ‘ ai ' 

plate and the hodtr ,»f n. A .... ' " s t,, e met■,i 


pl: "; - 11,0 ,,0<, y of the patient form the armatures 

'•.mrlens.fr arrangement, having a large ..trical eai.acitv' * 

C,, :7 .. .liahaiged as the potentials at tl„. extern, iti..*' ,', f 

1 vary The pa.iettl lies upon the insulating rnshinns of ,, .,m _ 

he current passtng to him either by a handle Of bt.re taetal held i, , ' 
hand, or by an electrode applied to the desired part. 

t. Local Applications. 

These are especially applicable in the form of brush discharges 
(Fi^. Gi ). Potentials as high as possible are required for these disclnr-e 
This may l>e accomplished by employing a secondary coil, which is oil 
immersed, or air insulated, in 1892 Gudin devised his resonator, made 
of an open solenoid of wire, which could be connected as an extension ..t 
one end of the solenoid of a high-frequency apparatus, and served, when 
carefully adjusted, to raise the potential to such an extent that a long 
brush discharge could be obtained from its free extremity. 

V. Physiological Properties. 

Currents of high frequency and high potential produce no action on 
sensory or motor nerves. When a person or a number of persons are 
placed in the external circuit, and there are interposed incandescent 
lamps of 125 volts, one ampere, the filaments will light up. without pro¬ 
ducing sensations in the persons in the circuit. With more intense cur 
rents, only a slight sensation of heat will be perceived at the point of 
entrance and exit. 

11. Lewis Jones controverts the assertion, maintaining that if tin* 
current in each lamp had been three amperes, it would certainly have 
destroyed life, whether the direct or the alternating current had been 
employed. 

It has been argued that the incandescence occasioned in the lamp 
is caused by the increased resistance in the filament of the lamp, due to 
the very high frequencies, and that a smaller current at a proportionately 
high voltage will make it glow. 

Another theory advunced to account for this phenomenon, is Mat tin 
rushes of current are very considerable while they last, but their dm * 
tion is so very brief, that the total current passing in a given time i» " 1,1 
tively small. Others maintain that a molecular bombardment. ,,lt 
than an electric current, is really the energy dissipated. P Arson' <» 


Auto Conduction Cai 



i-j-i 



Ho. u, . Tr.-ntmctii by nuto-conrtuction. S S, Mx-ondnry terminal* of Induction coll- ft It 
, " t 7, t ,h " n ’i to-cf.n. I iip t Ion rw. from tho OUdln rrwonnlor : /. J. Leyden Jnr; /> M.irk-gmt. • 

when alldlnx In tho direction -/>,•• the current miffcni n Ion in intensity, an«l vice vemA. 
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Flo. 67.—Treatment by UlO efJluvatinn method. The condenwr elcctnxk'. //. I.« t» rnmut-tlon 
with the topof the renotmtor. Patient la seated upon an Insulated platform, holding the olc^ trrxl*-, .i, 
which U the other pole, from the outer aide of the Leyden Jar. /. ( By ground In* t ho outer side of the 

IvOydcn jar. A, the jsitlefits insulation Ja unnecessary und better ellluvation is attained.) .V. M. I*th« 
spark-ttap. 
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affums that currents of ten times less intensity would Ik* extremely dan¬ 
gerous ^ ,ll4r fretjneney were dcereastKl from 500,000 to 1,000,000 per 
second, to 100. Tesla inclines to the Ixdiet that the harmlessncss of these 
currents is due to their lack of penetration of the body at the point of 
contact of the electrodes, but that the current traverses the subject in a 
path perpendicular to the skin and equally over the entire surface. 
].)’Arsonval declares that motor and sensory nerves are so constituted ns 
to respond to vibrations of a certain frequency, studying the phenomenon 
of iicuro muscular excitement when one increases the number of electrical 
vibrations indefinitely. He lias demonstrated that the waves (each of 
which produces a muscular shock if sufficiently distanced) no longer 
produce the same effect it there is an augmentation of their numlter in 
certain limits per second. Gradually there is a fusion of the contrac¬ 
tions, which ultimately results in a tetanized condition. In order to 
arrive at this condition, twenty to thirty excitations per second are 
required. The muscle being tetanized, if the number of waves Ik* 
increased, the phenomenon of ncuro-musculur excitement is increased 
equally till a maximum is reached, which corresponds to 2500 or 5000 
vibrations per second. From this moment the excitation decreases as the 
number of vibrations per second increase. 

I Arson val regards these currents as inhibitory in nature, Itecansc 
of the local anaesthesia oecnrriug at the point of entrance of the current, 
which lasts from one to twenty minutes; and also that the excitability of 
the body to other stimulation is decreased under the influence of these 
currents. He has likewise observed a fall Of arterial tension in the dog, 
and lastly, that the sensibility of the skin to galvanism and farad ism is 
materially decreased after the passage of high frequency currents, although 
a greater strength of the former currents can be tolerated, than before 
elect rificuf ion. 

VI. Applications in Various Diseases. 

TUBBUCtTLOMIH. 

Mr. Chisholm Williams' advocates the employment of high fre 
qneney currents in phthisis, in a series of forty-three eases, he found 
that by the use of these currents there was a marked improvement in 
weight, appetite, ami digestive power. For a time the temperature 
liecamc elevated, and the tulH*rele bacilli in the sputum increased in 
nnmIters. Later the temperature dropped t«* normal, the bacilli 
decreased, mid the patient’s general condition was materially improved. 
In IfWl.'t thirty nine of the forty -three patients wen* alive, and in one 
instance the disease appeared entirely arrested. Hr. II. K. (lumlen* 

1 Itritinli Mrdiiiil Journal, OctolxT 12, 1001. imd Octolxjr 21, 15*03. 

* Archives of tho Itontiren Kay, January, MXHk 
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likewise reports excxdle.it results, by the t.s*r of high.fn M , 
in tuberculosis. I)r. Alfred (Joss' remarks : ‘‘ Bv the nielli i ' Urr, -' ,,t » 
I have treated in the past two years a little over two hundred U °* < ' ,i,,, ' d 
on account of failure to keep my records aoeimitelv previous uT ’ ' ml 
,f,0r, » 1 re l ,ort “y «ww from that time, and will nu-rolv state i,V '* 
to the previous cases that I had forty-four csisos out of eiirbtv 
w.th... a period of six months. Since June 1 I have one hundred 
seventeen cases recorded, with thirty-eight absolute recoveries so f 
after repeated examinations no tubercle bacilli showed in the snun ^ 
They regained their weight and ran a normal temperature. They hT' 
since been living in various sections of the country and still remain wJ\\ 
performing their usual avocations.” 1 


Gout. 

In this disease high-frequency currents alone, or in combination with 
Other forms of electricity, have been employed. When used alone, auto 
condensation and auto-conduction have been chiefly employed. These 
currents must not be applied during an acute paroxysm. Low intensity 
and brief duration of stances should tirst be used, and they should Ik; 
progressively increased. The treatment should be continuously applied 
within short intervals for several months. 


Rheumatism:. 

This affection has been successfully treated by daily applications 
of high-frequency currents by means of auto-condensation, seances of 
ten minutes’ duration. At the end of seven weeks the urine was normal, 
treatment was stopped, pain ceased, appetite returned, and the patient 
regained his natural sleep. In the seven weeks of treatment, his weight 
increased 6} pounds. In chronic rheumatism the greatest benefit is 
derived from high-frequency currents. The same statement is vouched 
for by Gamlen.* 

Obesity. 

Foveau de Courmdlcs was the first to study the effect ol high 
frequency currents on this condition. Boinefc and Caillol d»* l° m .' 
published a report of a series of cases where the decrease in weight aver 
aged 14 pounds per month. All of these eases were treated by auto < on 
duet ion. In this class of patients, urinary findings show an increase* 
excretion of urates and phosphates. 

1 Medical Record, June 9, 190(5. 

*Ibid. 

* Soe. do Biologic, July 31, 1897. 



HYSTERIA. 

In these e:ises the patient gains in general condition, in weight, etc. 
The improvement noted is about on a par with tin- Weir-Min hell n-st 
cure. In sciatica, neuralgia, tabes dorsalis, and chorea, Gamleu lias 
achieved excellent results with high-frequency currents. 1 

lupus Vulgaris. 

It would appear that high-frequency currents in this disease liehave 
in a manner similar to the X-rays or the Fiusen light. Williams reports 
that twenty applications of five minutes each, over a period of ten weeks, 
suffice to clear up any non-ulcerated small patch of lupus. The effluve, 
the high-vacuum glass electrode emitting X-rays, or the ordinary glass 
electrode may be employed. 

Rodent Ulcer and Mai. ion ant Diseases. 

In rodent nicer the effluve can lx* readily and advantageously ap¬ 
plied. In an interesting ease Of that disease, Williams records how lie us»*d 
his thumb as an electrode, the patient being on the auto-condensation 
couch, and connected to one pole: the other was connected with the 
operator, and the circuit completed by the latter s thumb on the ulcer. 
At the end of the first three applications the dry serum became attached 
to the thumb; each additional application seemed to shrink more of the 
ulcer. The hard edges, so resistant at first, disappeared, and for eleven 
months there has been no evidence of a return. The applications are 
painless. Relapses are extremely rare. In 1901 Dr. Allen, of Chislc- 
hurst,’ published an elaborate report of malignant disease treated with 
high-frequency applications. The results he obtained were most encour¬ 
aging, some apparent cures being recorded. 

PtLBS, Rectal Fissures, and Pruritus Ani. 

In all three of these conditions, high frequency currents have proved 
most efficient. A special electrode, consisting of a stem with a bare con¬ 
ical metallic extremity, is employed. Doumer has reported 2<> cases of 
hemorrhoids, with more or h*ss successful results. Benefit is most pro¬ 
nounced in recent acute cases, with nmrkod structural changes. Mr. K 
J. Bokenham* offers a summary of results obtained in two years and a 
half, with currents of high frequency, in the treatment of hemorrhoids, 
rectal fissures, and pruritus ani. The number of eases treated was IIS. 
lie records 52 as completely cured, 37 as greatly relieved, IS were 
improved, and the remaining 11 he pronounces tailurcs. He prefers to 

> Ibid. 

* Medical Electrology ami Radiology, vol. v.. page *13. 

* Lancet, July 2.1004. 
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voiisisis their heuelieinl e«M« ..* 'Im™""* 

«** «** veporloil l,v ilie :,„«|,„ r , t l„. , . 1,1 

:.;■ (o x ->s r..v... but Wi ^r 

..valuien, was ,l,eu give,, on the .lens,a- couch, for a pe ix , " 

nunules through .he hands, followed l, v a atWn.mbw*. L,l Ippli ™ 
tiou, some.Hues Me,,, the low tension and sometimes from the rosonator 

Ins resulte.1 in improvement of the ... condition, and gradually the 

dmrrlKca. hemorrhage, and pain diminished. The treatment, was'eon 

"'"'v' 1 .. . : >nd r,suited in complete cure. Seven other cases 

subsequentl.v treated, resulted in improvement in the general health, 
increase in weight and appetite, and improvement in sleeping. In all of 
the eases but one, the results were considered satisfactory. 

OZ.KNA. 


Halm * used the high-frequency currents by means of a special nasal 
electrode in the treatment of oziena. Bordier and Collet in 1902 applied 
high frequency currents in the treatment of oziena, and since then Hahn 
has used this method in seven marked cases of the disease. He used an 
Oudin resonator with an electrode similar to that used by Bordier and 
Collet, namely, a metallic rod covered with paraffin or wax, and placed 
in an insulating handle. The electrode may also be enclosed in a glass 
tube, which allows only the tip to project. Care must be taken to apply 
the effluvia to every part of the affected mucosa. The smaller the sparks, 
the less irritation and reflex action will there be. No cocaine or 
adrenalin was needed before applying the high-frequency current, but 
the patient sneezed a few times after the current was turned on, com¬ 
plained of burning, slight pain, and lacrymation. But these symptoms 
vanished in two or three minutes if the application was continued. 
After three minutes the electrode was withdrawn and the patient was 
asked to blow his nose, when all the crusts usually came away at once. 
The stance was repeated in from seven to forty-eight hours, and l:»st«-d 
usually about fifteen minutes, although it can be made twice as long " ** h 
out harm. No other treatment, not even irrigation, was used. While t la- 
author does not allege absolute cures in his seven cases, the improvement 

• Archives of the Rftntgen Hay, August, 1905. 

*Gazzetta degli Ospedali, delle Cliniche, March 5, 1905. 
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was very marked indeed, ami the mucous membrane in some canes 
assumed a more normal aspeei. In all cases the crusts disappeared and 
the odor was removed, while the subjective symptoms, including the 
headaches, were almost almlished. Me heliev.-s that high-frequency ear 
rents have an antiphlogistic and resolvent action upon the mucosa of the 
nose in oziena. 

Epilepsy. 

The following detailed reports of the clinical application of high- 
frequency currents represent some of the more advanced views on the 
therapeutic value of this agent. 

Concerning the treatment of epilepsy, Dr. Samuel G. Tracy 1 says: 
“The galvanic and faradic currents of electricity have been used in 
former years, but with little success. If Ilnghlings Jackson’s theories 
regarding the nerve system are correct, it is reasonable to suppose that 
high-frequency, high-potential electric currents will have a beneficial 
effect on the nerve centres, and indirectly on epilepsy. 

“As a rule each patient should tie treated every other day, first 
receiving X-radiation from 5 to 10 minutes from a high tills*. This is 
placed about t> to 10 inches above the head, so that the rays strike 
directly upon the anterior and occipital part of the brain (Jackson’s 
centres of high level). After the X-radiation the patient should lie sub¬ 
jected to the influence of a high-frequency current, applied over the brain 
for 10 minutes, and for 5 minutes over the spine, In this manner \ have 
treated the different forms of epilepsy, but I found the l>est results were 
obtained by using the combined treatment of X-radiation and high-fre¬ 
quency currents with small doses of bromides. By this latter method at 
least 25 per cent, of cases of petit nud may be considered tentatively cured. 
20 per cent, of Jacksonian epilepsy, and 12 per cent, of grand mal. All 
coses were improved more or less, not only in regard to tin* frequency of 
the epilept ic, seizures, but also in regard to their severity. In addition to 
this the general mental and physical condition was very much improved. 
As these experiments have been continued for less than a year, sufficient 
time has not elapsed to say how much permanent value there is to this 
method of treatment. Nevertheless, such progress has been made in the 
cast's treated that I believe we are on the right road to get the best 
results in the treatment of epilepsy. 

‘‘I am inclined to believe that the high-frequency currents have 
some chemical effect on tin* bromide, possibly liberating a larger quantity 
of the bromide as the solution of the salt circulates in the brain, and thus 
the drug in sm aller quantities has a more pronounced therapeutic effect 
in controlling the epileptic seizures.” 

1 Now York Medical Journal, March 4,1905. 
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Skix Diseases. 

I>r. Charles \\\ Allen' reports 175 wises of various ski, , 
X " ve,,,ber - l! ’ 01 - >» chronic enema 1 »- has („ m ,, 

u| vacuum electrodes of decided vain.- in nlleviatinel, 
and in diminishing infiltration. In herpes roster of the tl.ih T'"'" 
will, hv|H“neslhesia and neuralgic pain, not only has temnoran J™,' 
iHHm alh.rded immediately after each application, Imt the whole 
of the disease has been shortened and the lesions have promptly hrah^ 
General eflluviatloii will, metallic pointed electrodes, the'so-caiw 
“feather-duster** brush, seems to diminish the pruritus, to shorten th 
attack, and decrease the duration of the entire course in subacute and 
persistently recurring urticaria. Dr. Allen believes that high-fluency 
currents are of decided advantage to those treating skin diseases. j u 
conjunction with other measures. They are curative of themselves in a 
restricted class of cases and efficiently meet pruritic Symptoms; hut these 
currents are inferior to the X-rays in skin diseases, the best work being 
accomplished when they are used conjointly, as I have frequently seen. 

Trachoma. 


In the treatment of trachoma, Stephenson and Walsh’ believe a prom 
ising field lias been opened as a result of their work with the X-ray 
irradiation and the high-frequency current. 

In one ease, after 22 applications by the high-frequency current a care 
of trachoma was apparently cured. A 12-inch spark-coil (Cox) was mu 
from the main connection with a D’Arsonval high-frequency apparatus. 
One end of tlie solenoid was earthed, while the other was connected will, 
a vulcanite electrode, with which the closed eyelids were gently massaged. 
A small brush discharge of about half an inch was obtainable from the 
electrode, which wonld probably have acted upon the trachoma equally as 
well without actual contact of the electrode with the lids. So far as can 
be ascertained, this is the first application of the high-frequency current 
to the eye. By this means, as with the focus tube, more improvement 
h;us been effected than could have been expected from the prolonged use 
of eseharotics. 


Dulness of Hearing and Subjective Noises. 

Dr. .T. G. CdnnaP says in reference to dulness of hearing and the 
occurrence of subjective noises : “The cases were ol a class not 
influenced by ordinary methods of treatment. The types selected■ *•* * 

(1) chronic dry catarrh of the middle ear with secondary labynn 




HIGH-FREQITENCY CURRENTS. ir»r, 

involvement; (2) chronic dry catarrh of the middle car without marked 
labyrinthine involvement ; (3; sclerosis of the middle ear; I post 
suppurative conditions of the middle ear (the purulent process having 
ceased), leaving a cicatrix or a dry perforation with or without cal 
careous deposit in the tympanic membrane; (f* primary labyrinthitis 
(traumatic); (fi) tinnitus without dulness of hearing. In all the case* 
both ears were involved, one ear generally being worse than the other. 

Results: 1. Six cases. No improvement in the hearing of any of 
them. In four the tinnitus persisted ; two thought the noises were slightly 
lessened, but were not ,it all certain. 2. Fourteen cases. In ten. no 
improvement in hearing; one was worse; two noted a slight improve 
meat in the hearing. One patient said she heard much better, but the 
improvement was not appreciable by the tests applied. Of the ten 
patients who complained of tinnitus, eight reported an improvement; 
two of these said they were very much better. In one case the noise dis 
appeared entirely in one ear for six weeks, when it recurred. 3. Five 
cases. One patient said she heard better, but did not respond to tests; 
four reported an improvement in the hearing, confirmed with the watch, 
and improvement in the tinnitus. 1. Seven cases. Four reported a 
slight improvement in hearing, and four or five who had tinnitus reported 
improvement. 5. Ope case. No benefit: <>. One ease. No benefit. 
The author urges the importance of technic in the electrical treatment of 
these eases. The common method of applying the current is by means 
of the cfflnve (spray . This method was adopted in the earlier cases, 
but was found unsatisfactory. The method of using a condenser elee- 
trode in each car was substituted and gave better results, probably 
because the current is more completely concentrated on the ears. 

Gonorbhcea. 

Oamlcn 1 treated a rebellions rase of gonorrhoea by high-frequency 
currents, by means of a bougie connected with the terminal on the top of 
the resonator. At the same time, general high-frequency currents were 
administered. Sixteen of these combined treatments effected a cure. 
Loeal treatment was given every second day: duration of each treatment 
was five minutes. He also mentions the case of a young woman, with a 
history of gonorrhoea of three weeks’ duration. I lie usual uiedieinal 
treatment proved futile; high-frequency treatment was instituted and a 
vaginal glass elect rede was employed. “After the firat few applications, 
says Gamlen, “the irritation, and later the discharge, gradually subsided. 
Fourteen applications effected a complete cure. 

1 Archives of the Kontgen Buy, February. 1900. 


* Medical Record, February 20. 1904. . , _ . .qao 

3 Medical Press and Circular, No. 7: Progress of Medical ficienc 
5 Journal of Laryngology and Khinology, August. PKH. 
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... .s o. nu From the remotest periods of 1 1,,- ,vor.d’s SZT 

.vsterioiis phenomena of electricity have arrested attention an, , 
ought from searching inquire,*, and slowly but surely ihc hid, 
•rets of this subtle force of nature have been steadilv ..! 


ave Imjcii steadily unfolded, until 


PART II 

I'HK RONTGEN RAYS IN DIAGNOSIS 

Historical Introduction. 

Tub discoveries made and the achievements wrought in the ,t . 

Ol viedricily are the recorded efforts of deter,,. 

minds of all ages. From thn n..n„i,». .. ... /conscientious 

mys 

11)01 
seer 

to day the mighty achievements ascribablc to it coilf™* Jon everv side 
Oiler,„g a telling eoutmst to the methods pursued a few centuries-lie 

... . " i "' appliances and still cruder ideas led the van in ct 

perimental inquiry. 

To Otto von Guericke, the world owes a debt of gratitude for his 
successful labors in inventing, in 1650, the air-pump and in ingen- 
musly applying it to the laws of science. In 1740 AblR* Nollet cm 
ployed the air-pump and continued tlie studies commenced by von 
Guericke. It remained for Sir W. Snow Harris, in 1834, to formulate 
boldly the statement, that the length of the spark which an electric 
machine will give in the air varies as the inverse ratio of the pressure of 
the gas. 

In 1838. the immortal Faraday challenged the world’s admiration 
with his experiments in electricity, and simultaneously his celebrated 
confrere, Heinrich Geissler, made memorable that scientific epoch, by im¬ 
proving on the efforts of Faraday in his study of electric glow discharges. 
The principles of and the laws governing electric seienee were being 
surely evolved, when in 1840 Clerk Maxwell turned the search-light on 
this special department of science, and gave to the world the electro¬ 
magnetic theory of light. 

Sir William Thomson (now Lord Kelvin), not unmindful of the 
laborious researches of Sir W. Snow Harris, determined to make a pro¬ 
found study of the relation existing between gas pressure and spark 
length, and in 1860 he gave to science the absolute electrometer, an in¬ 
vention that at once brought his name into commanding prominence. 
The substitution of the Ruhmkorff coil by cells was the very original 
thought that occupied the attention of Gassiot. With a battery con¬ 
sisting of more than 3500 cells, this celebrated French physicist prou d 
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conclusively that a vacuum tube glowed incessantly when placed in the 
path of its circuit, and in 1865, nermann Sprengel invented the mercury 
air pump, an instrument devised for tin- purpose of producing very high 
rarefactions, with a great degree of rapidity. 

In 1861), HittorPs name became familiar for experimentations along 
these lines, and the same work was largely followed by Goldstein in lSTil! 

It was during the latter year that tin- brilliant researches of Gassiot were 
being still further prosecuted. In 1877, a coterie of scientists were eager 
to take up the work where Gassiot had left off; not the least conspic¬ 
uous among these wore Warren do la Rue, Hugo Muller, and W. Si>ottis- 
woode. 

From 1877 to 1870, investigators were making extended studies and 
investigations into the theories already advanced, and perfecting with 
unremitting energy the practical points previously deduced. In the 
latter year the celebrated Sir William Crookes startled the world by his 
announcement that matter was radiant. It was he who declared that the 
particles that were shot off from the cathode ray possessed strange and 
remarkable propert ies. 

In 1883, Wiedemann and J. J. Thomson continued these studies and 
declared these particles to be ether disturbances of very short wave 
length. The study was continued by Professor Hertz at Bonn, leading 
to an investigation of high vacua discharge experiments. The work was 
continued by his assistant. Professor Leuard, who in 1801 proved the 
possibility of cathode rays passing through tin- walls of a vacuum tul>e. 
Perrin, in France, and Elster and Geitel in Germany, made searching 
studies into the latter subject. 

It was in 1895, that Professor Rontgen was experiment iug with 
Lenard and Crookes tubes when an unusual phenomenon met his gaze. 
His tube was completely enveloped in an opaque cover, when a near-by 
paper containing a fluorescent substance exhibited a most pronounced 
visible glow! How could the phenomenon lx* explained? Tin- rays 
offered a triumphant resistance to the action of the magnet. These were 
the rays so indispensable to the photographer’s art; the rays that were 
destined to revolutionize many preconccivt-d notions in medicine and 
surgery. A new radiation had burst forth at the touch of genius : a new 
Science had come into being. 

Wilhelm Conrad Rontgen was born in Lonnep, Province of the 
Rhine, Germany. March 27, 1845. At an early age the boy showed a 
remarkable aptitude for study, and in 1870 he was graduated as a Doctor 
of Philosophy from the University of Ztirich. Seeing that the youth 
gave promise of a bright career, Professor Kundt took a lively interest 
in the young man, and in 1873, when Kundt was elected to a chair at the 
University of Wurzburg, the young scientist accompanied him, and at 
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Professor Kunfit's promotion to the University of Strasbuig. p,.,,.- 
Kdutgeu I vermin* his assistant. In 1875, Professor Rontgeu 'was'i'mu 
Professor of Mathematics and Physics in the Agricultural Academy " t 
Hohenheiin. retiring from the institution to return to Sfcrasbur- • ' 
oik* year later. In 1870. he accepted a call its Professor and also Is ' 
Director of tin* Department of Physics at the University of Giessen* h,. 
likewise accepted a similar position at the University of Wurzburg - 
the latter office he still holds. 

The labors of Professor Rdntgeu have been manifold ; he has laid 
published his investigations oil isothermal crystals, solar calorimetry 
dust figures, aneroid barometry. absorption of heat by various vapors, 
etc. During the past decade his studies have been almost exclusively 
devoted to problems in electricity. Space forbids naming even a tithe of 
the honors that have been showered upon this celebrated scientist. Re¬ 
quested by the German Emperor to demonstrate bis discovery at the 
Palace at. Potsdam, the Emperor decorated him with a Crown Order of 
the Second Class. The University of Munich presented him with a pro¬ 
fessorship in recognition of his immortal discovery. He was awarded 
the Barnard medal from the National Academy of Sciences at the com¬ 
mencement exercises of Columbia University, New York City, and lie 
also received the Nobel prize in 1901. 

The Comparative Study of the Properties of the Cathode and the 

Rontgen Rays. 

Cathode Rays. 

Production . —Much discussion has arisen jus to the true character of the 
cathode rays. One school of philosophers declare that they are not rays 
of light, but merely a stream of molecules proceeding from the cathode; 
others adhere to the view that these rays are analogous to ordinary gi 
r.ivs, and represent some process occurring in the atmospheric e ic • 
Nevertheless the fact remains that, for their production it .s 
have a certain degree of vacuum in the tube, if tins 
be increased, .he production of cathode rays .s ^ >^ 0 “ f 
when the tube is as completely exhausted as ,s iM.ss.bto t e, 1>.< <1 
X rays occurs. Cathode rays can bo produced 0 ^ -thm the^^ 
lbe glass tube, and must be studied outside of the-tube . 
tionof Lenard’s aluminium window. -uithorita- 

Radiability .—Professor Hertz was the ^V^Hnd Crd showed 
lively .hat thin sheets of metal were £££ opa.,ue •" 

the phenomenon to be true »t thin la}*.'* " , „f the rays 

light. Cold. Silver, and aluminum, foil allowed ti p b wa8 found 
without suffering loss of any of their intensity. %V Kb gas. *, 
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thv power of penetration varied inversely as the density.—/. c., the 
V - ter the density the less the penetrability. Water was found to lie 
rransradiable only in extremely thin strata. 

fluorescence and Phosphorescence. Experimentation lias proved that 
. phosphides of the alkaline earths, <*ale spar, and uranium glass glow 
Nlliantly when near the aluminium window. Salts «»f manganese, cad 
r . un ‘ strontium, and lithium luminesce brightly. Liquids are inactive. 

Trather curious fact is, that the sulphate of quinine in solution is only 
ihditlv excited, but the same salt in the solid state offers a most bril- 
li'int clow of a deep blue color. Lenanl affirms that the platino-cyanides 
exhibit colors, similar to those that are produced under the influence of 
ihe ultra-violet rays. 

Reflection, Refraction, and Polarization.— In the vacuum tube the 
cathode rays appear to Ik* reflected and to behave in the same manner as 
rays of light. Nothing definite has been determined regarding the polar- 
bat ion of these rays. 

Chemical and Photographic Effect*.- The cathode rays possess a mat 
euerget ic chemical action on the alkaline haloids, and on some of he 
haloids of the earths. Thus lithium chloride suffers a change toviolel, 
whilst sodium chloride can be made to change tocher a ]A>«tpV 
color Upon heating, the former is converted into a red cole. , tho la ter 
blue. The cathode rays act energetically on photographic pai*"» 
plates: tints iodine paper is quickly converted to n pronounced 

expomi^retottc^ Neither the eye nor the skin is 

action of the cathode ray: a characteristic odor andtartc 
but by some authorities these are ascribe. to it P ,, 1C 

Throric, -The I henries advanced to explain the cathode rays arc me 

hvpo^utfoHh'hythe leading,,,. 

Hch.sds of .cm. The former physicists *dhWJ 

.he en.ho.le rays are streams of eleel rifled molecules.a. arcs > ot °" ^ 
the cathode, in con.mdis.inc.ion to .he German ^nt ^ who^d 

these mys are manifestations of ethereal v.bmt.onsdofc^ngthis^^ 

men! with the results of tenant's investigations, an i straight 

scientist, that <s.lbode rays are propaga.cd KM* 

lines, and so void of all matter .ha. through them an electric spark 

not be mafic to pjusH. . , 

... theory, which brings into the 

longitiuliiml waves, has received some S,, PI’ discharging 

these rays arc incident at right angles them '*■ 1 |hnirv 

elf,ml. showing a large longitudinal compM. ....^ ^ invMllgBtor - H 

roboration in a magnetic ficlfi. In •> . , ..nifiiefi 

Views, these rays can only ho normally reflected when the lone applied 
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is parallel to the reflecting surface. Space forbids the prcsentaii,, 
many other ingenious theories, advanced by Wiedemann, Horlz (" 
stein. Proof, and J. .1. Thomson. 


Rontc.kn* Hays. 


Production .—The new radiation—that form of energy called tin 
Hontgen rays or the X-rays, requires for its production a highly exhausted 
discharge tube. It must be borne in mind that the essential factor in \} u . 
generation of the Rbntgen rays is that the electric discharge most be juhU- 
to take place in a high-vacuum tube, such ;us the Crookes tube; other 
circumstances, as the character of the coil or dynamo, being 
minor consideration. A — :r 


.-.- --. .? -—mattem of 

___ Again, if we take Geissler tubes, which arc bulbs 

in which the air is Only partially exhausted, we obtain what is known 
as a low vacuum, and it is difficult, or indeed impossible, to generate 
Rbntgen rays from such a discharge apparatus. The Rbntgen rays re 
quire the one-millionth part of atmospheric pressure. 

RadiabUity and Penetrability. —The peculiar power possessed by the 
Rbntgen rays, of penetrating substances opaque to ordinary light or 
cathode rays, has been shown by Professor Rbntgen to be largely de¬ 
pendent upon the relative density and thickness of the substance under 
examination.' In an elaborate exposition in his first communication, 
he says: 

u Sheets of hard rubber several centimetres thick still permit the 
ravs to pass through them. Glass plates of equal thickness behave quite 
differently, according as they contain lead (flint-glass) or not; the former 
are much less transparent than the latter. It tlic hand be held between 
the discharge tube and the screen, the darker shadow of the bones is seen 
within the slightly dark shadow-image of the hand itself. Water, carlsm 
disulphide, and various other liquids, when they are examined in mica 
vessels, seem also to be transparent. That hydrogen is to any eons,dene 
hie degree more transparent than air. I have not been able to dtscovcr. 
Behind plates of eopper, silver, lead, gold, and phd.tnun tlm Hum® 
ceuce may still be recognised, though only if the Huckitca ondmptote 
is not too great. Platinum of a thickness of 0.2 nnu. 

the silver and copper plates may even be thicku. -•• this 

of 1.5 mm. is practically opaque; and on accent.*, J 

metal is frequently most useful. A rod. with lead 

section (20 X 20 mm.), one of whose «de» » l'-""' 1 ' ,. 

paint. behaves differently according as to how it » held he, 

•In thi* and the succeeding paragraphs the ,^'imnb^ti..ns to tin* 

44 Rbntgen Ray, *. ’ embracing P—JX' Z* ** ’ 

Physikaliscbes Institut der Lmvemttt, of ,2 
Barker, LL.D.; Harper an.l Brothers, I ubhshere. 
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nitus and the screen. It is almost entirely without action when the 
ll '*rivs pass through it parallel to the painted side : whereas the stick 
, rl ' ^ •! <lnrk shadow when the rays are made to traverse it perpendicular 
the painted side. In a series similar to that of the metals themselves, 
ll' ir silts can he arranged with reference to their transparency, either 
i,!*the solid form or in solution. 

• The experimental results which have now been given, as well as 
others lead to the conclusion that the transparency of different sulistamvs, 

° mined to be of equal thickness, is essentially conditioned upon their 
density ; no other property makes itself felt like this, certainly to so high 

a degree. . 

••The following experiments show, however, that the density is not 

the only cause acting. I have examined, with reference to their trans¬ 
parency, plates of glass, aluminium, calcite, and quart/,, of nearly the 
same thickness; and while these substances arc almost equal in density, 
vet it was quite evident that the calcite was sensibly less transparent than 
the other substances, which appeared almost exactly alike. No particu¬ 
larly strong fluorescence of calcite, especially by comparison with glass, 
has l>een noticed. 

•• Ml substances with increase in thickness become less transparent. 
In order to find relation between transparency and thickness, I have 
made photographs in which portions of the photographic plate were 
covered with layers of tin foil, varying in the number of sheets super¬ 
posed. Photometric measurements of these will be made when am 
possession of a suitable photometer. . j 

1 “Sheets of platinum, lead, zinc, and aluminmm ^ 
thickness that all appeared nearly equally transparent. The . h » l 

laid ..tains the absolute thickness of these slieete “' ■sured .i. miU 

metres, the relative thickness ret. ro,d to that of the platmmn sheet, and 
their densities: 


Thlcknc*. 

Pt 0.01 S mm. 
Pb 0.05 mm. 
Zri 0.10 mm. 
A1 8.5 min. 


Relative TWdnJd*. 

. 1 

*. 8 

. r> 

.200 


Dcruity. 

21.5 

11.8 

7.1 

2.0 


“ We may conclude f ro ,n these values that different 
transparencies which an, by no means equal, even «hu 
thickness and density ale the same. The trnnspatvuej inuc^murh 

more rapidly than this product decreases. ., m „nnniriitiou Pro- 

Fluorescence and Phonphoretcenc*. -In his ira •' * ^ ^ 

fessor Rbntgen discourses at length on the tluorc.sccn ‘ ‘ . 

ray, and states its cITcet on barium platino-eyamde. ealeiuu. snlph.d.. 

11 
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ict.KcTito thi:i;.m>i:i tics. 

T' 10 . . . «>lorof tl.em<li„ti„„ 8 «. m | tto , ... , 

lline.. of flu- ... ,. v „ , “'’'"' lr «ly 

(ins connection lie wrote : * "nnutioi,. j„ 

" If the .Jisclmrgf of fairly targe induction coil t„. „ mi|l 
III rough a Hitlorl vacuum tube, or through a l/aianl i 
or otlu*r similar apparatus which has | 


pass 

Mbe » » Cmokcs 
>oen sufficiently 


.« iin ii uas ocen sufficitMiiiv ,i 

..Iiciug coveroil with thin. I.la.k cartlboard whirl. I its it^ , '.‘ , ! Sk ' d > 

"rT . . . . ... ~ i..««^ i« 

,l i U ' k '' 1 "'' 1 . .. ..„ each discharge., bright ilbtn.in. i 

1 1:1 l H ‘t' sorroii c.vero.1 with barium ptatino-ejunide, pineal 
urinttv of the induction coil, tin- liuoresceuce thus produced brine 
"roly ".dependent of the fact whether the coated or the plain s ,i 


turned toward the discharge Inis.. This fluoreaaa.ee toT-Whtaev",?^! 

1 .. . > s •' distance of two metres from the apparatus. It is 

easy to prove that the cause of the fluorescence proceeds from the dis 
charge apparatus, and not from any other point in the conducting circuit. 

I lie most striking feature of this phenomenon is the fact that an 
active agent here passes through a black card-board envelope, which is 
opaque to the visible and the ultra-violet rays of the sun or the electric 
aiv ; an agent, too, which has the power of producing active fluorescence. 
Hence we may first investigate the question whether other bodies also 
possess this property. 

“\\»t soon discover that all bodies are transparent to this agent, 
though in very different degrees. I proceed to give a few examples: 
Paper is very transparent ; behind a bound book of about one thousand 
pages I saw the fluorescent screen light up brightly, the printers ink of¬ 
fering scarcely a noticeable hinderaucc. In the same way the fluorescence 
appeared behind a double pack of cards; a single card held between tlu* 
apparatus and the screen behind being almost unnoticeable to the eye. 
A single sheet of tin-foil is also scarcely perceptible; it is only after sev¬ 
eral layers have been placed over one another that their shadow is dis¬ 
tinctly seen on the screen. Thick blocks of wood are also transparent, 
pine lmards two or three centimetres thick absorbing only slightly. A 
plate of platinum about fifteen millimetres thick, though it enfeebles the 
action seriously, did not cause the fluorescence to disappear entirely. 

“ * * * * The fluorescence of barium platino-cyanide is not 

the only recognizable effect of the X-rays. It should be mentioned that 
other bodies also fluoresce; such, for instance, as the phosphorescent 
calcium compounds, then uranium glass, ordinary glass, cnlcitc, rock-salt. 

and so on.” f , 

Reflection, Refraction , Polarization, and Interference.— The eaiiu i « 
forts made, tended to show that the Rbntgen rays defied reflection, >»' 
later investigations have conclusively proved that a reflection, sum •" 
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diffuse reflection obtained from the surface of ground glass, could 1m- 
demonstrated. It has likewise been shown that reflection is largely d»- 
dent on the character of the substance composing the surface. More? 
recently Carmichael, of Lille, succeeded in reflecting X rays through the 
micv of steel mirrors. The value of his experiment has not been deter 
mined. In his first paper upon the X-rays Professor Rbntgen said : 

,. Yftcr I had recognized the transparency of various substances of 
relatively considerable thickness, 1 hastened to see how the X-rays be¬ 
haved on passing through a prism, and to find out whether they were 
thereby deviated or not. 

a Experiments with water and with carbon disulphide enclosed in 
mica prisms of about 30° refracting angle showed no deviation, either 
with the fluorescent screen or on tin*, photographic plate. For purposes 
of comparison, the deviation of rays of ordinary light under the same 
conditions was observed ; and it. was noted that in this ease the deviated 
images fell on the plate about 10 or 20 millimetres distant from the direct 
image. By means of prisms made of hard rubber and aluminium, also of 
alnmt 30 ° refracting angle. I have obtained images on the photographic 
plate in which some.small deviation may perhaps be recognized. How 
ever, the laet is quite uncertain ; the deviation, it it does exist, being so 
small that in any case the refractive index of the X-rays in the substances 
named cannot be more than 1.05 at the most. With the fluorescent 
screen I was also unable to observe any deviation. 

“ Up to the present time experiments with prisms Of denser metals 
have given no definite results, owing to their feeble transparency and 
tin: consequently diminished intensity of the transmitted rays. 

“ With reference to the general conditions here involved on the one 
hand, and on the other to the importance of the question whether the 
X-rays can In: refracted or not On passing from one medium into another, 
it is most fortunate that this subject may be investigated in mi « l| i<»t 1 1 
wav than with the aid of prisms Finely divided bodies in sufficiently 
thick layers scatter the incident light and allow only a little of it to pass, 
owing to reflection and refraction ; so that if powders are as transparent 
to X-rays as the same substances arc in mass —equal amount 
terial being presupposed—it follows at once that neitlui itli.uhon 
regular reflection takes place to any sensible degree. Experiments 
were tried with finely powdered rock salt, with line electrolytic silver 
powder, and with zinc dust, such as is used in chemical investigations. 
In all these wises no difference was del ated between the transparency ot 
the powders and that of the substance in maw, cither by observation 
with the fluorescent screen or with the phutographio plate. 

“ From what has now I.. said it i» obvious that the \ rays eai.no 

be concentrated by lenses; neither a large lens of hard rubber nor a glass 
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lens having any influenee upon them. The shadow- picture of • 
rod is darker in the middle than at the edge; while the image „f 
which is filled with a substance more transparent than its own nut 
lighter at the middle than at the edge. * 11,1 18 

“ The question as to the reflection of the X-rays may he regarded 
settled, by the experiments mentioned in the preceding paragraph 
favor of the view that no noticeable regular reflection of the rays takes 
place from any of the substances examined. Other experiments,'whieh i 
here omit, lead to the same conclusion. 

u * * * * If we compare this fact with the observation already 

mentioncd| that powders are as transparent as coherent masses, and with 
the further fact that bodies with rough surfaces behave like polished 
bodies with reference to the passage of the X-rays, as shown also in the 
last experiment, we are led to the conclusion already stated that regular 
reflection does not take place, but that bodies behave toward the X-rays 
as turbid media do toward light. 

u Since, moreover, I could detect no evidence of refraction of these 
rays in passing from one medium to another, it would seem that X-rays 
move with the same velocity in all substances; and, further, that this 
speed is the same in the medium which is present everywhere in spice 
and in which the particles of matter are imbedded. Those particles hin¬ 
der the propagation of the X-rays, the effect being greater, in general, 
the more dense the substance concerned. 

il Accordingly it might be possible that tlie arrangement of partieles 
in the substance exercised an influence on its transparency : that, tor in¬ 
stance, a piece of calcite might be transparent in different degrees for the 
same thickness, according as it is traversed in the direction of the axis, 
or at right angles to it. Experiments, however, on calcite and quartz 
gave a negative result.” 

Sir G. ( i- Stokes,' “The Wild Lecture,” lucidly says: * Evei> lung 

tends to show that these rays are something which, like rays ot ig>, 
are propagated in the ether. What, then, is the mitureof•'•£««- 
in the ether? Some of the properties of the Rontgui . . 


going on m me emeri ouiuo *■- r—r-. , , » 

are very surprising, and very unlike what we won - tJie lll0S t strik 
of considering with regard to rays of light. uc «> whicll ;ir e 

ing things is the facility with which they go 1,0 t . board, anil 
utterly opaque to light, such, for example, as black P a P u > vcry 

so forth. If that stood alone it would not, per ij^s, ^ ^ g(op 
important difference between them and light. - £ way if tin- 

green rays and let red rays through ; an jn* in p^ht, it is 

Rbutgen rays were of the nature ot {ha w urn N V,,, iM . t^mspai-c" 1 
possible that a substance, although opaque to light, mig 

‘ Ibid. 
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So, as I say, that remarkable property, it' it stood alone, 

,4> necessarily constitute any great difference of nature between 

<i., in and ordinary light- 

11 * * * * Rut there are other properties which are far more 

‘‘ u to reconcile with the idea that the Rbutgen rays are of the nature 
, There is the absence, or almost complete absence, of refraction 

Tuition Another remarkable property of these rays is the extreme 
T' ,.ss of the shadows which they east when the source of the rays is 
JLL. lv narrow. Tlie shadows are far sharper than those pro- 
T"“,i miller similar circumstances by light, '“-cause in the case of bglit 
1, 1 ,'ris are enlarged ms the effect of diffraction. This absence or 
" 1. ■ pomnlete absence of diffraction is, (lien, another cirenmstance 

rT odsh g belays from ordinary rays of light. In face of these 
1 S " rk lldc di(Terences, those who speculated with regard to the nature 

licht. If we were to suppose that the U<»nt tn i..> of 

tndinal vibrations, that would const ituU sn. » .t v * 1 ; ^ ( , in - ercn ce in 
nature between them and the rays of light that .JJTl ^ ^ ^ 
properties might reasonably lie cxpcc u . vibrations belong- 

'S2Z7 Tf we ««.d obtain eviden.f the 

ing to them normal or nans' t. ■ vibrations were not 

polarization of those ^^^'^/’.Ubtain evidence of polarization, 
normal lint transversal. But '• a p |>e trans- 

that does not a. once prove that ,h ; "' V s ate's.teb as to lead us to 
versal, because the properties o - - jn evi(k .„ ce their polar, za- 

expect great difrieullies in tin way . .. , „|i Some experi- 

.ion. if, indeed, they are capable of ^’ ; iliii-'-s. t..ain evidence 

mental ists have attempted, by means » negative. Of the two 

of polarization, but the result j"‘f"‘‘"J.,,f u.pud intensity on the sup- 

photographic markings that mtgl wj(1| ,. orta inty that one was 

position of polarization,.could mil ' > n , pollir izcd lighl is by 

darker than the other. Anothoi m , , substance; but, unfor- 

reflection at the projier angle from g "J ‘ niy8 refuse to l»e 

tunately f«»r the success of such a metb , ||wUje4 i. The authors of 

regularly reflected, except ton very mim ' ir to have had some 

the paper to which I have already have worked at the same 
success with the tourmaline. lake mu a t ou 

experiment, they took a tourmaline cut parallel to 
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"Z°f ir ,WO als,> ' t-> tl.c axis, ami „r cq. . , 

"Inch were placed will, I lo ir a xis parallel ami perpendicular i.~. 
to Hint of Hie under ton rum line. *|M?etively 

“Hut they supplemented this method bv u device which 
explained in the paper itself, although a memoir is referred to in whS? 

11 . x l )humtion ^ to lH> found -at least of those who ean read tin* R„ ' " 

language, which, unfortunately, I cannot. T ean, therefore, only m!*" 
what the method was. It is something depending upon the supeiimsitiim 
Ot seusit i vc photographic films. I suspect they had several photographic 
t.Ims superposed, took the photographs on these, and then took them 
asunder for development, and after development put them together a -ai„ 
as they had been originally. They consider that they have succeeded in 
obtaining evidence of a certain amount of polarization. If we assume 
that evidence undoubted, it decides the question at once. But as the 
experiment, as made in this way, is rather a delicate one, it is important 
for the evidence that we should consider well what wo may call the 
Beequerel rays. I shall say merely that they appear to be intermediate 
in their properties between the Rbutgen rays and rays of ordinary light. 
The Beequerel rays undoubtedly admit of polarization, and the evidence 
appears on the whole pretty conclusive that the Rbutgen rays, like 
rays of ordinary light, are due to transversal, and not to longitudinal 
vibrations. 

•■It remains to be explained, if we can explain it, wherein lies the 
difference between the nature of the Rbutgen rays and the rays of ordinary 
light which accounts for the. strange and remarkable difference in the 
properties of the two. I may mention that, although Cauchy and Xeu 
maim, and some others who have written on the dynamical theory of 
double refraction, have been led to the contemplation of normal vibrations. 
Green has put forward what seems to me a very strong argument against 
the existence of normal vibrations in the ease of light. The argument 
Green used always weighed strongly with me against the supposition that 
the Rbutgen rays were due to longitudinal vibrations: and tlie expeii- 
nients by which, as I conceive, the possibility of their polarization has 
now been established so completely in the same direction, showingth.it 
they are due, assuming them to l>c some process going on in the cthei. to 
a transversal disturbance of some kind.” 

Chemical and Photographic Effect *.—One of the peculiar properties 
possessed by the X rays is that they produce a chemical action upon*« 
haloids of silver, but have very little activity in other reactions. • 
asserts that these rays affect no combination between CO am *■ n 

such combinations as argentic nitrate in alcohol or II- * |VM ., lle# 

oxalate solution, the influence of the Rontgen mys is ex rc 

‘Trans. Them. Soc., 189<>. 
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vimr law has txen formulated by Vamlevyver.' The action of 
The fo» 10 ' ^.Qgitive fll,a varies inversely as the distance between them, 
tbc r,l3 J 8 ^"inversely as the square of the distance. 

iUSteJiU •» ical jfffcct *.—The physiological action of the X rays will t>e 
.Tut length- in the chapter devoted to X-ray therapy. 
lies The nature and origin of the Rbutgen rays is as little 
, ZZd to-dav as when first discovered. Many and varying theories 
— u propounded: principal among these may lx, cited the views 
r * , bv Rbntgen, Crookes, J. .T. Thomson, Stokes, etc. 

PUl Below are tabulated the theories advanced by scientists regarding the 
probable nature of these rays.* 

. . ) Lerav. Tesla. 

1. Solid panicles. | S!l j vi ' oni| Atu ,1. Perug., 8. 1 and 2. 

3 . Ether vortices. Michelson, Amer. J. Science, p. 312. 

4. Ether waves (actual Movement). 

5. Electro-magnetic. 

Longitudinal. Rontgen, 1895 toe. cd. 

Boltzmann, J. t. < »asb., 39, p. 71. 

With transverse component . Jaumann, i • ^ nn - * 

Transverse. l«) Very small. Goldhamm^ 

(M Short trams. G. <»• Stokes. 

J. J. Thomson. 

6. New phenomenon. 

Visibility of the Rontgen Rays. 

Prof. >•:. 1 h*rti' asserts m.»d 

opinions to the contrary notwilhsteni ln »j t j^ 0( j e j s presented to tlie 
he rays that when the buck of f. " t^il scree,,, whetot^ 
Observer’s e.ve, a taint fluorestenre » accustomed to darkness 

with the tiilss in the correct position. • irancc of light was 

could not detect the smallest actioth"'^ i“"eorr,.l».ration, Kontgeu himself 
distinctly seen, botli Itcfore and lat • s]il before tlie eye, 

held an absorbing me,a! plate. dir.ti. 

when he observed a bright hue, -'h’ ' - * ^ and the eye. 

depending on the relative positions of the anode. 

Velocity of Propagation of the X-rays. Ul0 

«. Bhmdlo. ’ has s.udied the 
fae, Hurt a discharge passes more readily a. ross spa. 

* Jour. doPhya, 1897. 

* Hyndman on “ Radiation. 

'Archivesof the Rontgen Ray, May. 189_, p. * £| |rictan (translation). Nov. 

‘Comptca-renduB, Oct. 27 and Nov. 3, 

21,1(02 
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' ,n " ,,cnw of «*•»« when the latter arc not , 

demonstrated tl.nl the X-rays have a definite r . . "" also 

velmily comparable to the Hertzian waves, Believing Vl '^^"Ka 
propagation of the latter through wire is emial .<> 

Blondlot asserts that the veloeitv of v.,. g i.,,,, . Clt - V ° r lifjlit, 


asserts that the velocity of X-rays, Hertzian ...... ^ ’ 

ordinary light waves is equal. ' " a ' cs > ami 

Velocity of the Rontgen Rays. 

1:. Marx' has succeeded in measuring the velocity of the X n 
a method very similar to that of Fizeau’s toothed wheels as \md r 
determining the velocity of light; but in Marx’s method the intermit 
tcuce is inherent in the source and the receiver themselves. Rontgen 
rays are generated by Hertzian waves, and, as the Rontgen rays an-The 
parent rays of the cathode rays, the latter are only emitted during the 
negative phase of the Hertzian oscillation, i. e. during the intermission. 
The receiver is an electrode, connected with the same exciting agent and 
producing secondary cathode rays, under the influence of the incident 
Rontgen rays, but only when found by them in the negative phase. 
Now, as the X-rays produce peculiar oscillations in the leads, Marx has 
overcome this difficulty by employing a method in which the source 
and receiver are both fed from the same Hertzian oscillating wires, 
minimizing infinitesimally the oscillations by shifting the bridge. 

Charging Action of the Rontgen Rays. 

That the X-rays are capable <>f charging bodies has been maintained 
by Righi but denied by others. Hahn’s 2 views are fully in accord with 
those of Righi. The discord that exists is solely due to the masking 
action of the secondary rays. All bodies acted upon by the X-rays 
acquire a positive charge ; hard rays are most effective in charging, as >s 
also a high atomic weight. 

1 Phvsikalische Zeitachrift, November t>, 15305. 

* Annalen der Phyeik, No. 11, 1005. 


CHAPTER I 

the rontgen ray apparatus and its manipulation. 

I. The Induction Coil. 

Laws of Faraday, or the Elementary Laws of Induction. 

The induction or Ruhmkorff coil is an instrument for converting 
low voltage into high E. M. F., thus necessarily involving the principles 
of electro-magnetic induction. 

In 1S31 Faraday discovered that currents may lx* induced in a closed 
circuit by moving magnets near it, or by moving the circuit across the 
magnetic field. Further investigation showed that a current whose 
strength is changing may induce a secondary current in a closed circuit 

near it. 

In 1832 Faraday observed that a similar induction of a secondary 
current occurred when interrupting an existing primary current, and the 
current produced in the secondary circuit on interruption travels in the 
same direction as the former. When closing the primary circuit, the 
secondary current travels in the opposite direction. By rapidly 
u making” (closing) and “breaking” f interrupting) the primary cir¬ 
cuit, there is produced an alternating current in the secondary circuit, 
which is constantly changing in direction. 

The current strength produced by induction in the secondary circuit 
is dependent upon tin* following principles: 

The greater the ratio in the induction coil between the 
tion and the secondary coil, the greater will be the lesulting 
the induced current in the secondary circuit. , 

By induction, the greater the E. M. F. in the primary circuit, the 
greater the increase of current strength in tin* secondary cm ui . 

The Strength of the induced current will vary with the rapidity 
with which the iron core is alternately magnetized and demagnetize*. 

The working capacity of an induction coil depends upon the cirri 

stances that : . .. , . 

The core must he of soft iron that can readily be magnetized or de¬ 
magnetized by an interrupter ill the primary circuit. 

The secondary circuit must consist of a great main u,n> 
wire, so as not to increase the bulk. 

Till! primary .Is -an y I to «n».l *. ■•«•'«* Z 

main, which magnetize* On- " f s ‘ ,n thus e,e..lim. a 

a ran ml ami through the sceomtary ..‘ 

,utrv circuit to vary rapidly, and tin 
• l tit) 


magnet ie field 
mpter causes the current in the priinn 
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'"rinlloiw In i|„. j„|,, lxin 


'ondii 


« hr ,„.,| r j 



rn,n ••■is plioiioni. 
CIIOI. lllvull.M- til). .. 

" 'T k, ‘ ,niv " ls ">.. 

.. , ;U1 ^ 

tlu* tube to bo excited, as it j >s 

in the ease with the “break” 
induced curivni, 

The induction of currents 
in the secondary coil by means 
oftln* currents in the primary 
coil may be more readily under¬ 
stood from a consideration 0 f 
Fig. 68. 

The battery “B” will cause 
a current to flow through the 
primary coil “P” when the cir 
cuit is closed by the interrupter 
‘‘I:’’ but the current does not 
instantly assume its maximum 
value. It takes an appreciable 
time to rise to the current value 
set by the resistance of the cir¬ 
cuit. This gradual rise of the 
current is due to the presence 
of the self induction of the cir¬ 
cuit. tlio largest percentage of which exists in the primary coil. During 
the time that this self-induction current is rising in tlu* primary 
circuit, a magnetic field is being established about the primary wind¬ 
ing. The strength of this magnetic field is at all times directly pro¬ 
portional to tlio primary current. It is therefoiv, zero at the time that 
no current flows and a maximum when tin* current has slopped rising. 
This magnetic field embraces the secondary coil as well as tlu* primary. 
While tlu* primary current is rising and tin* magnetic field is growing. *■ 
voltage is produced in the* secondary coil by the expansive lines ot m-Jg 
netic force, which voltage tends to produce a current in the .sccom.it.> 
coil opposite in direction to that flowing in the primary. 



^l—«l—1|—1|—H—il- 

B 

-Diagram UltutnuJiig the principles of hi- 
ductlon. (After Donuth. * 
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This current, induced at this time, is of low voltage ami is not th- 
current desired in the X-ray tub.*. It is the “inverse" discharge which 
tends to blacken the tnls-s and lower the vacuum at tlm time of the 
running of the tills*. 

When the interrupter opens the primary circuit, the primary cm 
relit suddenly stops, and at the same time the magnetic field collnp**, 
inducing a very high voltage in the secondary coil. This tends to pro 
dure a current in tin* secondary coil in the same direction as the current 
flowing in the primary. 

B. Tun Construction of the Ixdfctiox Coil. 

1. The Primary foil .—The first requirement in the construction of 
an X-ray induction coil consists in arranging into a cylindrical bundle 
many equal lengths Of finely annealed charcoal iron wire, and in winding 
around this core, several layers in thickness, a stout insulated pri 
inary j wire so arranged as to have terminals at one end for future con¬ 
nection. Surrounding this cylinder is another cylinder made of some 
specially selected substance, as elxmite, hard rubber, shellac, or resin, to 
afford insulation. 

2. The Secondary coil is composed of a gr.*at number of windings of 
very fine wire, to effect the principle that a high E. M. F. is in a grr.it 
degree dependent upon the number of turns in the secondary coil. The 
secondary coil is found on the market made up in sections. This allows 
of the easy replacement of any one section: a source of economy. 

The ends of flic secondary coil are connected with brass terminals 
mounted upon the flanges, an ebonite cover or separate stands. I In* 
whole finished coil is suitably supported upon a stage of wood with the 
other necessary appliances. 

3. Condenxcr .—The purpose of tin* condenser is for tin* sudden and 
complete demagnetization of the soft iron core—the length the spark 
depending upon the abruptness with which the demagnetization is 
accomplished. Another use of the condenser is to prevent the sparking 
ol the extra current passing between the contact stu.Ls ol tlu* interrupt.*!. 
The more recent condensers are made in sections and are provided with 
an indicating dial, designating how much to increase or decrease the 
capacity of the condenser, as determined by the size <d the primal \ coil. 
The condenser is made up of many sheets of tin-foil separated from 
«U*H other by sheets of paraffin paper, or paper impregnated with resin 
or plates of mica. The foil is arranged thus : The fii^t. third, and tilth 
sheets are so connected as to overlap the paper sheets on one side: the 
Same method is applied to the union of the even numbered sheets ot the 
ot her; these layers are connected with those parts of the interrupter 
where the “make” and “break” occur. The unit of capacity is the 
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magne t (9 ), which is in series with ;i small spring 11 amt a *•! of plati- 
, iIim contacts of its own, and is shunted directly acn^s the supply wires. 

•♦The magnetic circuit issoarranged that a very powerful pull is ex- 
0l> usl on the armature at the instant of starting from n-st. This provides 
the self-starting feature which has given to the interrupt^.- its name. 
The break is quite efficient nml gives very little trouble 

i^This has been accomplished by making the magnetic circuit with 
a minimum amount of reluctance, and providiaga properly shaped anna 
ture and pole piece. The magnetic circuit is completed from the arma- 
tur» t«» the base of the magnet coil through the interrupter spring itself. 
Kv this arrangement the only air gap in the path of the magnetic lines of 
force is that between the pole piece and the armature itself, making the 
tract ive force exerted on the armature a maximum for the magnetizing 
current employed.” 

The • • rr»7** interrupter is an old typo of the spring platinum \\\n- 
.... It is rapidly passing into disuse. but it |.r««»eH the great advan 
of being capable of .'—rating » high K M. F. in the asnaatanr 
Sparking is unavoidable, and itsocctirrenee rniuHaiiUy menace tin- 

integritv of the platinum stud. , l(lbnn 

obviate thisdiflirnl.y the elasticity of the »pr.«g » '* k ' 

advantage! of. bnt in its ph.ee a light pieee of Hat metal, ltd.. •'» "» 

dge is substituted for tlto mov.d.le cnt.nt. 



Mroitty n»»»rr , *r < ** 


.aid the 


two kinds the Mpp" 
Mercury. Mercury interrupters me * ^ , ,* ..mplojod t»» 

rutnry. In the dip]K*r variety an ' ,M ,r , f l4 plultuum npl»“' •’ 4 

e fleet .lip." and liken.se lrt ..fe.oh ry.*t U *•«*» 

from contact with the merenry ho t . L usance tin* eurrent .*• 

of the mercury for a relatively shod I 
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generated at the moment of contact. In this form of interru 
face of the mercury is covered with a layer of alcohol, W; ,t n . . ,llc 8 >‘r- 
in order to decrease the oxidation resulting from •‘sparking » 1 '. olc ‘ u,, ‘, 

of “ break " is cumlxjrsomc. being mounted on a separate h ls< . forni 
of being worked by the core of the coil, this interrupter muv i M . 
into action by employing a small motor. One precaution. lio\\v v 
the latter method is necessary. If the breaks are not started prior i,"'! h 
turning on of the current into the coil, the coil may sutler serious "l 
age by the heavy influx of current upon closing the circuit, should t?. 
dipper be immersed in the mercury. 

Dari (Ison's Rotary Contact Breaker.— Or. Mackenzie Davidson’s inter¬ 
rupter' (Pig. 72) consists of a vane mounted at the end of a spindle 
driven by a small motor. As the latter rotates, the vane makes and 
breaks contact with tlie mercury contained in a trough or box, on the 
cover of which the motor is mounted. The motor and spindle are placed 
at an angle of about 30° so that the spindle passes down through a hole 
in the lid. The mercury is thus closed in, and splashing is prevented. 
The break is found to work well with electro-motive force up to 100 volts. 

The disk interrupter, a subdivision of the rotary, is included in that 
class of “breaks” in which the contacts are separated by the revolutions 
of a disk effected through the agency of an electro-motor. The contacts 
and disks are immersed in alcohol or petroleum, to prevent the likelihood 
of Sparking. 

The Johnston Mercury Interrupter .—Dr. Geo. Johnston, of Pitts¬ 
burg, exhibited before the American Kdntgen Ray Society in Baltimore, 
1905, a new form of mercury interrupter (Fig. 73) for which he claims 
special features. There is no oxidation of mercury, no sticking, uniform¬ 
ity of discharge, absolute control of speed and current, it will not ex¬ 
plode. it occupies little space, makes little noise, and will run for months 
with little attention. He describes the Johnston mercury interrupter as 
follows: “The interrupter consists of an inclined shaft at the lower cml «»t 
which is a peculiar shaped blade, alternately dipping into a pool mer¬ 
cury. This shaft is rotated by means of a motor to which a sped con 
t ml i» attached. The containing case is of heavy cast iron, and the°J* * 
screwed down and insulated from (lie case with a thick rut. >er* (| ‘ 

insulated bushings. One end of the box is inclined toward thoa^ ^ 
pool and arranged with grooves, so that when the 1,,CK '"- ' illtotI , c 

the top of this incline l>y the action o! the blade, in ,u '" ” ' ;ll „l 

pool, it travels slowly over a considerable scct.onof the east 
leaves any impurities that it might have contone-'i in •• , •^ ^ f!lstcll «l 

“The box is arranged lobe air-tight, and 1 d cml be 

in the lid, by means of which the mercury or any oti 

‘Archives of the Kontgen Ray, -hin., 



Fio. 70.—Davidson's interrupter. 
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Fio. 73.—John sum’s tnerci 


mercury inU-rrupter. 
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4 „nr<l into the interior. It lias l)eeii found that when the proper amount 
^'mercury is placed in the pool and a few drops of wood alcohol added, 

()ie first slight; explosion takes place, the interrupter will run along 
without any Sparking, and consequent oxidation of the mercury, and 
p,v ik currents of considerable magnitude, as much as in or 50 amperes. 

quality of the spark obtained from the secondary of an induction 
•oil with this amount c»f current (lowing through its primary, is surpris- 
. r , , t j ll( .u and heavy, and tin? discharge is of exactly the right quality 
p, produce the results in radiography. When the alcohol explodes in 
tl,c box, there is a slight pressure produced, which is retained, owing to 
the air tight quality of the Imx, and the interrupter will run along indefi¬ 
nitely with absolutely no attention. If any irregularity of the secondary 
sparking is noticed, all that 
is necessary to do is to open 
the pet cock, pour in an ounce 
or so of mercury and a dozen 
or fifteen drops of wood alco¬ 
hol, close the pet cock, and 
the interrupter is ready for 
use again. This interrupter 
will run fora long time with¬ 
out interior cleaning, which 
can be readily accomplished 
without taking apart, by un¬ 
screwing a plug in the bottom 
of the box, letting the mer¬ 
cury drain out, and filling the 
box with water and giving it 
two or three vigorous shak¬ 
ings. After draining the 
water out, the plug is re¬ 
placed tightly, and some fresh . , „ 

mercury added, when it is ready for another three oi om mon 1 . “*■ • 

In the jet interrupter, a jet of mercury impinge* upon a i 
metallic surface. Tlie jet carries the current, and the lengthto • 

can be regulated according to the operator s demands by " '' a ™ . 
ering the contact plate relatively to the jet. The break IS instantaneous 

and complete. „ „ ,n„l 

The electrolytic interrupters are subdivided as h> °' vs * 
the Caldwell aiul Simon. .... 

This type of interrupter depends upon the formation o gs » 
at the poles of an elect roly tie cell. • 1 ..11 

The electrolytic “break'’ of 11M (Fig. 74), the most rapul 



FiC. 71.— Wchnelt interrupter. 
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formerly nmde. fr0 ’” ^ " De<1 " aI eXp ““ sion ° f tho « la * of which it was 

. V,''' 'IT , Clai,nS " ,:lt " ie :l,lva "tage of his interrupter (Kg. 75) 
\ei the \\ ehnelt is to be found in its being independent of the current 
direction, working equally as well with the alternating as with the contin¬ 
uous current: Imcause in the Caldwell-Simon interrupter, the* watery 
va P° r is periodically evolved and followed each time by condensation, 
and thus the current is alternately made and broken. 

A useful electrolytic interrupter is shown in Fig. 7l>. 

D. Varieties of r.viHTerrox Coil. 

(:i) Variable Primary Induction Coitx.- Walter, of Hamburg, con¬ 
structed induction coils with a variable number of sections for the pri¬ 
mary, in order to obtain Hie proper quality in the secondary discharge. 
This he effected by arranging the windings of the primary coil in a man¬ 
lier of sections, and passing tin* current through a greater or lesser number 
of these divisions as lie required more or less current. Each of the coil 
windings can In* connected in scries, in t wo groups, or in parallel. Du* 
windings end in wires to form contacts at one side ol the piim.H> <ol> 
Upon these contacts are placed pins which support plugs, and m > arrange 
as to effect the desired connection between the terminals of the cm. 
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ending 8, Hy connecting the windings in series for soft tubes . the self 
induction of the primary coil is much augmented. By connecting in 
parallel (for hard tubes), or in two groups ( for tubes of medium dens in 
induction is materially decreased. 

The primary coil is covered with an insulator of glass, ebonite, par¬ 
affin, etc. This coil is frequently manufactured in a varying number 
of sections or divisions, so that it can be replaced at pleasure within 
the secondary coil, and be renewed, at any time, thus obviating the 
unnecessary expense of providing for the cost of the entire coil. 

The secondary circuit must lx*, perfectly insulated ; lack of this most 
important provision will result in discharges within the apparatus, fusing 
the wire aud destroying the coil. The insulating material used may l>e 
paraffin, varnish, wax, or silk. Whatever substance be used, the several 
layers of wires which are already of themselves well insulated must lie 
likewise insulated from one another. 

A wise expedient in this connection has been the device of employ¬ 
in'' several short secondary coils in place of a single secondary coil. This 
artifice insures better insulation, easy repair in the event of short- 
circuiting. and the lessened cost incident to replacement. 

The Jumbo Coil. —This coil, owing to its mechanical arrangement, does 
not throw more than a 0-inch spark (23 cm. , thus making it necessary to 
insulate only for the voltage equivalent for that spark length. This saves 
much valuable space, and it is therefore possible to use more iron in the 
primary core, as well as heavier wire on both primary and secondary, 
which are also brought into closer proximity tO each other. In this wav 
the efficiency is so increased that when running on 110 volts direct current, 
it will push 50 per cent, more energy through a tube backing up three 
to four inches parallel spark-gap than any standard 20-inch (50-cm.) 

coil. (Sec Fig. 101.) r 

By means of the variable inductance of the primary, the value <> 
which is changed by moving a switch, it is eas\ to adjust >• * 

delivered by the coil to suit the resistance of the tube being used, sous <> 
force the greatest amount of X-ray producing cnerg> tluon^ i it. 

The switch board is provided with a voltmeter and ammeter, a 
switch for making connection for use of either tin* uiulunua i 
lytic interrupter, a condenser-switch used in connection w it 1,1 
ical interrupter, a reversing-switch to change the po.nU> 
charge, and a regulating rheostat. .. f 

The usual method of operation is to connect tin* tu “ * 

the inductance switch at point munl>cr d, maximum im ■*" • 
the interrupter desired, close the reversing switch so as o • 
current to pass into the primary, and adjust the current >> m«ans < 
regulating rheostat. 
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" , h R«'*'«korn' .. will, mechanical contact Si' 

niiluced secondary electro-motive force of the &sto ,oi i' i , ' 

V iou T ,, ' , - s t r f '; oits - . .. »**• .-api^^ ^lauo!:::^ of 

duoed, is the discharge of a condenser or Leyden jar. These dLha,ge 



Fin. 77.—The Tesla oscillator. 



i. 7s.—Outer view of the same. 


currents are made to pass through the primary of an induction coil, devoid 
of the usual iron core. The primary is made up of a very few turns of 
thick wire; the Secondary has comparatively only a few turns of wire. 

So great is the electro-motive force that the average non-conductor 
would fail to effect insulation : lienee the necessity of immersing the whole 
coil in an oil bath from which only the primary and secondary wires 
protrude. 

For charging the condenser, it becomes necessary to pass the alter¬ 
nating current through a transformer, which raises its pressure to about 
6000 volts. The existence of a bright, snappy spark, in the adjustable 
spark-gap, indicates the discharge of the condenser. 

The employment of the Leyden jar is fraught with much daugci. if 
care is not taken to make the primary circuit inaccessible. On the otlici 
hand, sparks taken from the secondary of a Tesla coil are innocuous, but 
the intense and continuous crackling produced by tin* primary sp.uk „■»!> 
is frequently terrifying to nervous patients and children. 

Tenia Oncillator. (Figs. 77, 78.) This device consists of three p»r ** ■ 
A vertical electro-magnet, well wound very many times with stent 
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messing much self-induction. A condenser, which is charged by the 
Lif. induction of the electro-magnet on breaking the circuit which dis- 
•1 urges into the primary of the horizontal transformer. The latter is 
composed of a single turn of copper ribbon, about six inches wide, and 
Its secondary consists of one layer of thick wire. 

’ The working of the oscillator is as follows : The current from the 
terminal T... magnetizes the electro-magnet. M, which, in attracting its 
armature breaks the circuit at B, and the high electro-motive force, due 
to the magnet's self induction, charges the condenser C. The discharge 
, : extremely rapid and oscillatory and flowing through the primary, 

1* has its voltage increased in the secondary, S. The rate of vibration 
should be tuned below one hundred per second. The oscillator is, for 
some unknown reason, not put upon the market. In the laboratory it is 
foun d to lie inexpensive, compact, and very durable; the absence of any 
delicate wire and the general construction of the device afford almost 
indefinite immunity against any disturbance of its insulation ; but for 
skiagraphs work, special tubes are demanded, because of the alternating 

current generated by the oscillator. 

«i) Kinraide Coil.—The Kinraide coil, the ingenious invention of 
Mr T B Kinraide, <>f Boston, is a special modification of the Tesla coil 
and possesses many features of merit.’ Among other things Mr. Km- 
niide remarks : “The coil I have succeeded in making was the result o[ 
the repeated breaking down of the Buhmkorff coils, ranging from six 
to eighteen or twenty inches. I have succeeded very well in removing 
from the apparatus the danger of destruction so common to tl.e ordinary 
Ri.liniko.n- .oils, etc. My object was to remove the li.gl.-potcntial 
region of tl.e Coil as far as possible from the primary. In my coil this 
lias been done, the low potential region of the single cod being the on y 
pari it conld come in contact will. * * * * ,he moment the current 

is broken, the lines of force collapse and fall inward in the direction of 
the arrows. (Fig. 70.) in this way the highest potential is produced 
in the outer terminal of a thin flat spiral secondary, if located in the 
plane of Hie arrows, and the low potential at the centre. By that method 
of winding, as the turns grow longer, the resistance per turn merwusi-s, 
and the tendency of tin* discharge to pass from one turn to the other in¬ 
creases. If a suitable primary were placed on the ontaide of this second¬ 
ary. the reverse would be the case, and hence the tendency to break dow n 
would be entirely removed in the section of the secondary. In my coil 
this is the arrangement adopted, and the lines of force fall away from the 
centre towards the primary in the direction of the arrows in Fig. 80. pro¬ 
ducing a very high potential at the centre, and practically very little or 

1 American KW-t-tro-Therapeutic Awwciation, held at buffalo. New York, Septorn- 
Ikt 2-1-20, 1901. 
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Fia. 79.—Lines of force fall in the arrows in the older form of coil. 

Si.lo by side (sec Pig. 81). The two primaries are so arranged that a 
high-potential positive and negative is obtained from the centre terminals 
Of I ho secondaries. There is practically no tendency whatever in this 
form of coil to break down.” 



Fig. 80.—Shows the arrangement by which the lines of force fall away from tl>< 
centre toward* the primary, aa indicated by tlio arrow*. 

In order to present in a clear and terse manner tin* peouliai iti<^ *"j ^ 
vantages possessed by this recent invention, it is thought- " IH 
pend tin* following abridged description. . ic8 

The coil consists of two separate secondaries with ,w ' . , 

onected in series. Each secondary has a high- ami ow-po 





the koxtoex ray apparatus. 1h; { 

terminal, due to tin* position niul the method of winding tin* primary. 
Tin* primary is located outside the secondary winding. The secondaries 
!in> WOU nd in single flat disks and lie in the same plane as tin* primaries; 
with this method of construction tin* discharge from the two terminals is 
vastly different. The potential at the central terminal of the secondary 
is extremely high, while that of the outer turns near the primary is very 
low. By connecting tin* outer terminals of two such secondaries in series, 
the potential of the outer turns entirely disappears, hence there is no 
tendency to discharge into the primary. 

There is absolutely no heating in the primary of the Kmrnule coil, 
as is the case with the Ruhmkorff, so that the insulation cannot 
melted, nor is there heat generated where it can in any way affect this 
delicate part of the apparatus. 

A valuable feature is the water-cooled spark-gap. The heat ordina¬ 
rily developed in various parts of other coils is localized here, where it 
caii be cared for without trouble or risk. In other coils there is a single 



Fio. 81.—Shows the arrangement of two coil* *Srtc by ride: A. A. iwconrtnry; R. B. primary. 


discharge from every interruption of the primary circuit. W ith this 
spark-gap we have a high-frequency apparatus giving many hundred dis¬ 
charges, <>r surgingS} in the secondary for every break or reversal in 
the primary. This diminishes the time of exposure and increases the 
steadiness of the illumination of the screen. 

The interrupter is solid ami durable, and with the spark-gap 
embodies an entirely new principle, running at constant speed till tin* 
motor is stopped. The alternating coil requires no interrupter, but the 
spark-gap is essential. The use of so little wire in the coil niaki*s tin* 
apparatus compact, strong, and portable. The current consumed is about 
two hundred watts. It may be attached to any incandescent lamp socket, 
either direct or alternating current. 
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necessary to remove the Villard valves and insert the spark-gap i 
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> in order 


1 have Been Dxs. BockVe in the St. Antoine and Cltas. Infroit in 
‘ alpctnere Hospitals employing this apparatus with satisfactory resi 


in the 

----.t results. 

te; Cod wdhout Interrupter.— Max Levy read a paper before the 
Rbntgen Congress in Berlin on ;i new form of apparatus in which a high- 
tension alternating current is utilized without the interposition of any 
interrupter or condenser. The current is made unidirectional by means 
of a “ strom-spal ter, or current-sifter, — i. e., ji pair of spark-gaps by 
means of which one phase of the alternating current is conducted to the 
earth while the other is used for driving the focus-tube. The author 
expressed the opinion that within the next few years we shall see the 
total abolition of interrupters for liigh-tcusion currents. I have seen 
the Crookes tube well lighted up in his laboratory in Berlin. 

Tram formers. —Koch and Sterzel, of Dresden, exhibited liefore the 
Berlin Kontgcn Congress, a transformer, by menus of which a Constant, 
current is transformed into an alternating current through the agency of 
a dynamo, which drives the secondary current-rectifier on the same 
spindle, thus insuring synchronism. A step-up transformer with closed 
magnetic circuit is used. 

The Grimm Resonator. 1 — This is a device for dispensing with the use 
of an interrupter, and thus doing away with the “make” current, which 
is so destructive to the focus-tubes. A condenser of large capacity“ 

fitted with a con.tator, and so arranged that it « 

to a positive and negative potential. This is Com,* tad tot «• pruna 

Of an ... oil, who* s-IIMndnCon ,s sa a.lp-s ; ito dn , ; d a . 

the condenser that resonance is obtained. When tins » connect, 

• Archivea of the Bontgen Hay, April, 1906, 308. 
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source of constant current, unidirectional impulses pass through the pri¬ 
mary. and these arc transformed in the secondary to the necessary tension 
required for working the focus-tube. 

Since at the end of each discharge the potential of the condenser falls 
to zero, there will be no spark when the commutator is reversed. We 
are therefore able to use; a simple mechanical commutator, consisting of 
a massive copper collector, with two rotating rings connecting its plates. 
The current is conducted to these rings by means of contact brushes. 
This commutator is rapidly rotated by an electro-motor. The primary' of 
the induction coil is introduced between the electric source and this com¬ 
mutator. When the circuit is first closed there is a sudden rush of elec¬ 
tricity through the coil, the current instantaneously attaining a maximum 
value. As the condenser becomes charged, the intensity Of the current 
gradually decreases to zero. When this lias occurred the commutator 
will break the circuit without any sparking (since there is no current). 
As the commutator makes contact again with the opposite plate of the 
condenser, there will be another sudden rise to the maximum current, 
followed by a gradual fall to zero, as this plate now becomes charged to 
the potential of the source. The contact is again broken after the cur¬ 
rent has fallen to zero. The primary of the induction coil is thus trav¬ 
ersed by a series of undirectional impulses, each of which rapidly attains 
:i maximum value, and then very gradually falls to zero—the ideal form 
of current for obtaining u practically unidirectional current in the sec¬ 
ondary. A point of interest is tlmt it is the “make current which is 
utilized in this apparatus, whilst the “break” is suppressed; whereas 
in the ordinary coil our efforts have been directed to suppressing the 
“make,” and utilizing the “break” current. 

II. Electrical Discharges in Partial Vacua and the Crookes 
Vacuum Tube. 

Before tsiking up ;i consideration of the Crookes vacuum tuts*, it is 
well to oljserve that in :i low-vacuum tube (I*ig. 82) there is a column of 
luminescence at the positive pole and extending toward the cathode 
which is separated by a dark space (an interval in the iilnstration) desig¬ 
nated the dark space of Faraday. In Fig. S3 the magnet, AB, shows 
the deflection of the rays. As the pressure decreases, the luminosity in¬ 
creases in volume, and :is the pressure becomes still smaller, the lumin¬ 
osity entirely disappears j on the other hand. :is the vacuum increases, 
there is a marked production of tin* cathode rays as shown in l ig. M. 
The deflection of the cathode rays is represented in Fig. 85. In Fig. 8t>, 
the employment of one concave cathode in the presence of a uuiiiIht ol 
anodes is shown. As the vacuum is gradually increased, tho has*; of the 
cathodic cone liecomes successively narrower as depleted in 2 and 3. 
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Kjo. ffi .—JUiwtratlng the effect of odo cathode and *eveml anode* under different decree* of 
vacuum. (Kouchnrd.) 

A Crookes vacuum lube is an apparatus wherein electrical energy is 
transformed into X-rays. These tulx-s present various shapes and modi- 
fiCations, according to the requirements demanded. The essential in 


Flo. SI.—Cathode rnvs. The upper row are concave cathodes: the lower mm are tliii Viewing 
from Ml to right, U shown the progressive increase in the production of the cathode n»>u a* tin- 
procure ** gradually decreased. (Bouchard .,1 




Fto. 87.—Illustrating one of the phonnmet 
the cathode 


\ in high vacua.—the rectilinear propagation of 
■av*. (Bouchard.) 


L 


Fto. o').—Deflection of the cathode rays, t Bouchard.) 


the design of an X-ray tube includes a cathode of such shape as to focus 
tin* cathode rays on a plate of dense metal, such as platinum, which either 
is the anode or is placed near to it. 

Fig. 88 is the illustration of such a tube. The cathode rays repre¬ 
sented by the shaded area focus at a point on the anode, and at this point 
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, Titian soda 

a-green color, duo to th c . ihi, 
vacuum, this glass being extremely 
transparent to the X-rays. Tulx* 
uiado of son lead-glass give a | )a j e 
b,uc fluorescence, the lead acting as 
a harrier to the passage of the rays, 
henee this kind of glass is not so 
desirable. Other varieties of gl !US s 
fluoresce in different colors. 

The tulx* consists of a glass hull) 
containing a single platinum-faced 
target and one or more aluminium- 
faced cathodes. 

Tin* anodes and cathodes are 
connected to outside terminals by 
means of platinum wires which arc 
encased by thc* extended glass stems, 
the latter being fused during the pro¬ 
cess of blowing. Oiten t ubes are pro¬ 
vided with an auxiliary anode, which 
is invariably made of aluminium. 

In order that the shadow-picture 
may Ik* sharply defined, the cathode 
rays must converge or be focused to 
a point, and to meet this requirement the aluminium cathode must pre¬ 
sent a concave surface, varying in diameter from \ to 1 inch < .5-2.5 cm. • 
The anode anti-cathode.• is made of platinum, and may have a varying 
diameter, but it is usual to have its plane so adjusted as to form an 
• lM .dc of -15 degrees to the cathode. Placed in this position the anode 
behaves like a reflector, receiving and throwing off the mys e.a.tte. from 

the cathode. Platinum has a high fusing poii.l, an '* , lt ' S f.'.'I^Hhode 
this respect to all ortlinary metals: ns ns.- as the targe . 

anhardment is luttause of its infusibility. Very few ^ iri(1 . 
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fusion point than platinum itself. Osmium, which is also an iufiwibh* 
metal of the same group, might be used. 

Alloys of these metals, having varying fxwcontagc*, are also used. 

These infusible metals are to be backed up by ordinary metals such 
as ctipper and iron, because the latter are less exjMMisivc and readily pro 
vide a large radiating surface and thermal capacity for the dissipation of 
the heat produced at thc focus-point. 

The cathode is mode of aluminium, because this metal disintegrates 
least and causes the least discoloration on tin? walls of the tills*. The 
Crookes tills? contains a very high vacuum, —one millionth degree of 
atmospheric pressure. In order to exhaust these tubes approximately 
they are subjected to the action of increnry pumps. When a sufficient 
vacuum has been obtained, tin* small glass tills* that projects from, and 
forms part of, the Crookes inis? is removed from the pump receiver, by 
melting it olT and sealing it with the aid of the Bunsen burner. 

A. The Varieties or Types op Vacuum Tubes. 

(a) Stationary Vacuum. 

(b) Self-Regulating and Regenerative. 

(a) Stationary Vacuum. —A tills* with a stationary vacuum is one 
whose vacuum cannot lie altered during its period of usefulness. This 
marks the earliest type. The Crookes tube was originally pyriform 
or cylindrical, and contained an aluminium cathode within a glass bulb. 
The cathodal streams were projected on the extreme opposite side of the 
tulx*. producing a peculiar fluorescence. In order to focus and subse¬ 
quently reflect these rays Prof. Herbert Jackson, of King's College, Lon¬ 
don, introduced the anode (anti-cathode i so as to reflect the cathode 
rays. 1 To this improved tuls* he applied the name *• focus" tulx*. 1 
The priority of this modification is also claimed by Shallentx^rger.* As 
the degree of vacuum in this type of tulx; is liable to vary either from ux¬ 
or disuse, there is a constant danger of its permanent impairment. If 
the tube be too hard (high vacuum), there is danger of puncture, and 
impossibility <»f X-ray production. If the tulx* be too soft low vacuum), 
the rays will lack the required penetrability. 

(b) Self-Regulating and Regenerative. In this type of tube the degree 
of vacuum is changed either automatically or by tin* operator, thus allow¬ 
ing various modifications in the penetrability of the rays. This can l>e 
effected by the action of gases derived from absorbent substances; founded 
on the principle that certain chemicals,—caustic potash, palladium, 

1 Jackson was the first experimenter to employ a curved cathode. 

* Elect. Review, London, March 13, 1896; the Scientific American, April 4, 1896. 

* Elect. World, New York, March 7, 1896. 
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!. ,0 ' V V;,r,,,,,n ■ ,iberate «I>on the application of heat 

them upon cooling. 1 l,Kl absorb 

In 1S0IJ, Mr. L. T. Sayen, of Philadelphia, devised a self.,,., i • 
t,,be w,urh ,l!ls placed on the market by Queen & Co i, s uh* 
j.iv as fallows: A small bulb, containing a chemical giving off vaporwh® 
heated ami reabsorbing I. when cool, is direelly connected I., fbc nni 
tnbe. ami sniTonndcd by an auxiliary ml,., which is exhausted to a vacuum 
ol low resistance. In the auxiliary tube thecathode is opposite the above 
mentioned bnlb, so that any discharge through it will heat the bulb bv 
the bombardment of the cathode rays. The cathode is connected to m 
adjustable spark point, the end of which may be swung to any desir'd 
distance from the cathode (main) tulx*. The coil is connected as usual 
to the main tube, which has been exhausted to a very high vacuum, ami 
consequently has a resistance equal to ten inches or more of air. When 
it is put in operation the high vacuum of the main tube, and the conse¬ 
quent high resistance, causes the current to take the path of least resist¬ 
ance by the spark point and the auxiliary tube, aud to heat the chemical 
in the small bulb, thereby driving off the vapor which it contains into 
the main tube. This will continue for a few seconds until a sufficient 
amount of vapor has been driven into the main tube to permit the cur¬ 
rent to go through it, which occurs when the vacuum has been reduced, 
until the resistance of the main tube is equal to that of the spark-gap 
plus the small resistance of the auxiliary bulb. After this only an 
occasional spark will jump across the gap to counteract the tendency 
of the chemical to reabsorb vapor and raise the resistance of the main 
tube. The tnbe is thus maintained at a constant vacuum while running. 
When the current is stopped, the tube returns to its starting condition of 
high vacuum. 

The construction of the tube should be understood before used, and 
is as follows f Fig. SO): The large bulb ‘‘IT* contains the main catlnxle 
and platinum retlectiug plate. The regulating bulb “IV is connected 
with 111.- main bulb “B." Thecathode “C” in the main bulb is com¬ 
posed of hammered aluminium, moulded ... exact curve " '• 

,li„s that it focuses the cathode stream on the anode "A- wmc " ' 
composed of platinum, and is the point of emission of tt* -• ^ 

liulb “B” is exhausted to a high vacuum, sotii.it ' • . 

through it. Bulb “It” is exhausted to a lo« 


trieal discharge will pass 
Crookes vacuum. 

Within bulb 

tion with bulb «B” «u<l containing n 




is a small pear-shaped bulb “ X,” in eommuntcir 

chemical capable of gtvtag off 

" .. v . , .a t mnnll cathode in 

. . . “ x " 

bulb “1>” is arranged so that the <iih< k 


the KOXTOEN RAY APPARATUS. 

\ttached to this cntho<le is an adjusting spark-point "IV the end of 
whieh may be swung to any desired distance from the terminal of the 

alth When put in operation the high-potential secondary current will not 
iuitiallv pass through the bulb “ B*" on account of its high vacuum, but 
chooses a path from *‘K” to "P,” through the bulb "IV halting the 
chemical in the small bulb "X,” causing vapor to be given oil and re¬ 
ducin'' the vacuum in the main bulb - B’’ until finally it becomes suffi¬ 
ciently lowered so that the discharge passes through the bulb B 
entirely, producing X-rays from the plate " A.” 

Let the spark-point ‘‘P" be separated about three (3) inches from 
terminal “K.*’ Start coil with small current flowing through primary 
until sparks begin to jump vigorously between “P” and “K/ Then 



open the primary circuit without changing its adjustment. Immediately 
close again for a second or so, the spark passing from 1 to K 
through and lighting up the small regulating bulb * TV Continue. alter¬ 
nately, opening and closing the primary circuit, allowing tin* regulating 
bulb " X ” to heat slowly until a green light logins to show in the main 
bulb " IV Mold primary circuit open for a second or two, clow*, and 
the bulb “B” will then automatically maintain its vacuum at the set 
point, the primary current may lie inereased to the full capacity <>t the 
IuIm*. while only mi occasional spark will pass between “I* and " K. 

If tin* bones appear in IIHoroscope too black, make the gap between ** I 
and ** K ” greater. If not enough distinction between lxines anil flesh, 
make less. 

When 1 nl m* is riiiiniug properly, the main bulb will be tilled with a 
brilliant green light, with a sharp cut zone through the plane ot the 
platinum plate, the upper section lx*ing more brilliant than the lower. 
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ELKCTRO-TH] 


HAPHirnrs. 


MuIUt, of Honiburg, and E Ducrofo, i» . 

a mb... ivscml.ling in rnni.v ios,,',, is il„. Sav.n! ‘IT “I'" br0 "« 1,t fonnml 

. . diecha^ ^ T f """ * 

tin; latter containing <, )lls u c ,>.„ ;l sl,. Pig. w ", * us,l,ar >' ml*; 

"•am Inin, becomes too higl.. consequent'll. t|„. rlZZ'7" 

(be current passes into the auxiliary chaath,',. whercbv 1 Krea '- 
a mics heated and omits vapor : this vapor dilftises it ir n ! mlai4h ,H * 

••■•'••"it is a lever that regulates the interval of .hc^,ar k ’ ? T . . 

distant the lever from the cathode of the main tube, the Id'd.er duT* 

.. . ,lmt ,U,K ' ; ll,c ,,CilTOI ' 'be cathode, the lower the vacuum ' 

.Should the resistance in the main tube Ik i„ of that of the 

spa! '-gap, the current takes the path of lesser resistance and 


passes 


J-f- B 



K- 



through the side tube. The presence of sparks in the spark-gap shows 
that the process is proceeding. Should the vacuum in the main tube be¬ 
come too low (soft)? disconnect the wire from the amnio of the main mix* 
and attach it to the terminal of the electrode in the auxiliary chambei. 
The discharge that passes under this adjustment causes metallic particles 
to be driven against the sides of the lube and the generation of more gas 
to lx* occluded on the electrode (auxiliary). Thus the vacuum «*» ,l " 
tube may be materially raised. . 

In order to clarify the above statements, it may be stated Ilia 
auxiliary tube “ B contains an electrode, “<y of as, distance wh.chwu 
give off a certain quantity of gas by the electric discharge passing ” 

ft. and Will thus lower .1,0 vac... This is . ... 

wire to the cathode “ K" ""<1 .h«w pcnmllmg Ilm sju. k: £ 

1 a vase an even degree of hardness is to Ik maintained, I In disl. 


I 


Tl 


IK RONTOEX KAY AFPARATFS. 
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wire “ F/ T from •• K” for hard rays (diagrams of the pelvis b 10-11 cm., 
for soft."rays (diagrams of the hand; 5-7 cin.. for treatment even less, 
flit- working of the •• Midler regulation” may be observed by the sparks 
passing between •* K” and 
«K.” As soon as this 
Stops, the tube has the de¬ 
sired degree of vacuum and 
will maintain the same au¬ 
tomatically by an occasional 
spark jumping over and 
reducing the vacuum, as 
soon as the latter shows a 
tendency to rise. In ease 
the automat ic way of lower¬ 
ing the vacuum should re¬ 
quire too much time, it can 
he hastened by either ap¬ 
proaching the wire <{ E M 
even closer to “ Iv,** or 
finally connecting the nega¬ 
tive pole to the loop "C." 

In this latter event special 
caution is recommended, as 
tlitres easily Ijecome too 
soft and a hardening is 
more difficult. 

Hardening a tul>c is 
affected by changing the 
positive pole from * ‘ G ” to 
“J” and removing the 
wire “E” far oft' from 
11 K.” When the current 
is now* turned on, it will 
scatter atoms of the metal 
of the electrode “J, J ’ thus 
reabsorbing part of the gas 
Of the tube. This process 
requires up to 5 minutes, 
according to the vacuum. 



Fkj. 9t.—Monnpol tut*e. The vacuum may Ik? altered 
during the pniecM by the generation o, air through the 
dUoonncetlon of the movable conductor or by the ale 
•orptlon of ulr through the dlxconncctlon of the movable 
conductor The flexible wire " 7 ." (a ral*.*! for antae 

neoonda by mean* of an tainted rod until axpork leaia over 
to the auxiliary cathode at •*n,’* by m.-an* of which air b 
generated and the r.-alxtanceof the tulm lowered. Tulns* In 
which the decree of generation luu become cxcwelve are 
modified by ml ting tlie movable conductor" II" oa nhnwn In 
tbe akctch. Air l? gi'iicratod by the dlfconnectlon ol the 
flexible conductor "Z" and th>- IvnHng over of xpnrka to 
*’H,” and accordingly the degree of the vacuum In the tube 
l» lowered. Alr U n»<«>rlx-*l by dtaonnccting the flexible 
conductor *’ II,” and the rcxlatance of the tube la Incrvaxd. 


and may have to In* repented. It is not advisable lo eliaugo the vneuum 
of u tub© too often. For different purposes different tubes should Ik* em¬ 
ployed. Tubes of vaiying construction have recently l»eeii brought forth* 

1 Aniiivw of I'liygiologicul Therapy, September nml October, 11*06 
13 
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ELECTKO-THKRAPEUTIC0. 

Mint arc worthy of brief me , ltion T . .. 

" f n-rii.. is es.. devised for ^ T by 

W ." , " 1 "' l''«wnipll„„ or me X-ruys. ,Fig V7''r 

.. he flmlH Hint eacll eemi'2,o^ 5* .. . 

pmcltcnlly corresponds, with this tube tmi s i ):11 ' ‘siiiivulent 

-.. penetration. „ is V ^ ..1st 

... .... 

.. "*• ">«e may he , to operate v 

i s movable nr... with.... Tllis „ J 

tube? ks in operation. J w,u, ° the 

Heinz Bailor him made X-ray tubes in which the rapid mid,,. „ f 
the vacaum, due Unite paivorization of,he plat inua, anti-cathode i"pm 
*•' 1 '‘using Hie enrrent to pass mostly to the anode. To this end 
Hie anode is pointed and contains unite a mass of metal; besides this 
regular small self-induction coil is placed between the external connw- 
tion of file anode and that of the anti-cathode. Another of Bauer’s tubes 
has a heavy corrugated copper stem for the anti-cathode, dissipating heat 
inside the tube, and also externally, through a reentrant glass tube wliieh 
forms a part of it. 

Method by Osmosis. ( Tig. 02.)—This method depends upon the prin¬ 
ciple that heated platinum possesses the property of being penetrable 
by hydrogen. A closed tube; of platinum is sealed into the bulb of the 



X ray tills*. When it is desired to lower the vacuum in the tube, tin* pro¬ 
jecting platinum tip is heated to redness in a Bunsen flame. The lieabd 
platinum permits the passage of gas through its pores into tin* tub.-. t\nw 
lowering the vacuum. This process may 1m* retorted t‘> without int«*r 
fering with the working of the tube ; the degree of vacuum can thus » 
gauged bv the color of the fluorescence. A low vacuum ,s man, - 
tv a bluish lint, indicating that the heating of the ph.tu.um at. 

Rnrnnat 7o»—Tl.i 8 method allows of a ^"i'ritt,!7 

penctrat ..nine, by adjusting the distance ts-tweenanod.inde^ . 

Its employment, however, is inapplicable, ns il entails 
many tubes and requires an adept in manual dexterity. 



HK1.F lti'/ll'|,ATINii X KAY TCHK. OPKRATIXtl PROPERLY 
(Fro. 93.) 
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i:u-:< tro rni;ic.\|.|. 


T,m fnt-mdty of f|„. *hadow* 

••III H-lf-h ,h ink,-,| ft* i,„| f . v 

Ki-nho-k i, mill err 

’Pill* MnrcH 


III- 



*f III- Mil 


nl—, the “over hr 
skiagraphy tnmt lurg-lv d-ti-nd 
i m.vM and th- Indmvlor of th- fo-tw mb-. 

I’niii th- pr-N-nt tin,-. although th- form , , 

Imv- steadily Improved. the nuguritv of n-ilU.wt", " ,u * 

jins— rt that in order to nmk- a good skiain hi, ii„. l „ , ' I 

,, K •• nRui|tnini iiii> know ii||.f t i ( ,f n„ i 

of ll«- p-notmtion of th- ray* |* m.isi ,*w„iial. f 

I lmv« rnnmxrotnl tl... various moth,sis for .wovrlumlm. tl„. 

"""•‘I".Irnlilllry (uimlity ami <|uantitvi of ti„ •'l-Kon 

nr- as y-i qnlto crude. Th 
Kay Thnrnpy 


. n ».vs, Imt those. methods 

sul.|.s t is fully I null'll of under IK.aige,, 


I lie ilogwo of tlm vaeuum of the luls. chimes, ilurinu ,n.. r 

nelive work, so ilu.t the o,suitor .uinnul predirl exuetlv the ,|«,.. 

. . ,R,h,li '- v ,,f «y*i the tin,. exposure sMIl „. mn ,J 

uncertain. 

T-stin K th- rays with th- fluoroseopc by th- shadow of th- ism,*, 
of th- ham) is most dangerous, and is virtually not employed to-day 
exwpt by some* of the inexperienced and most careless*. Th- osteoscope 
ot Carl Book sultstitutes th- skeleton hand for the lmnmn hand, but this 
is injurious to the eve. no matter how well the latter is protected with 
lead (Hint > glassy. 

Fluorescence of the tube Ls an inexact measure, and the degree of 
mine® of the anode is unreliable. Bach tube behaves differently with 
different types of interrupters, currents, and coils. 

Spiniertntirr or PomUrl Spark-gap. —The length of the spark-gap va¬ 
ries with different voltages of current, the shape of the spark-gap. the 
winding of th- coil: the degree of the vacuum of the tnbe or its resistamo 
cannot l>- ascertained because of the distant of the anode from cathode, 
and the varying sizes of the latter may cause more or less resistance. 

I have tubes that back up 4 to 5 inches (10 to 12.5 cm. ) parallel 
spark-gap, and yet produce cathode rays bluish in color and conical i» 
shape, which are useless for penetration : therefore the resistance of the 
tulx> does not always indicate the penetrability of the rays. 5 

C. Care of the Tube. 

Before using the tube see that it is absolutely free from dust part irk* 
bv employing some soft fabric as a wiper. exerting as little pressure -a 
main bulb as possible. The tube should always be perfectly drtei . 
allowiug the heat from a gas jet to pass around it. 

1 Wiener klin. Woch., 11RX). No. »0. 

*S-e I’sirt III., Chapter IV. 



HKLK-RWIULATINO X IIAY Tl'BK. CCKRKNT Kt'NMNf; IN WHOM, 
OIRKOTION. 

(Flo. 5M.) 
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T1IIV HONTGEX RAY APPARATUS. V.)7 

„ is from the terminals of the secondary coil should l>e per- 
' , ted and sufficiently separated from one another through 

' ‘ nntiiv length to prevent any sparking lx:tween them. These 

1,1 thC,r \ ....t co,no in contact with any conducting material, which 
n l m i, y permit Of leakage of the current. The conducting wires 
oul I d ' sufficiently distant from the surface of the tnix: to prevent 
Such a puncture is usually from a spark jumping through 
,!!lwall from the conducting wire to the electrode within the tube 
M ‘ it( . polarity. Puncture of the tube renders it useless, m wine 
Ant ing an immediate change of color. Sparking occurs between 
u ode and cathode from the inrush of air : in other <*scs the injured 

tor tw.. 'H™'mum after U Mm 

SfbSb lights blue or reft, .he vacuum is low and a puncture or 

*i Fi .L 9 mo enrrent is sent into it «» the proper 

'tin,,' or blackening will soon occur.lie inside, manifesting ihalf 

disintegrating platinum particles. Should .lie current condu.-'orebo 

.•i,h proper connertiomt thm ,s a sU^orow. m ^ # 

i front of the anode. . » 1 ' . , V rrsed without altering tho 

mtator, the current enn ^ « and 94 illnsttu.c the 

ninections and ixisition of the tulx.. V 

r °pe r and the wrong lament ioned, blackening of the 

Blackening oj thr / .. , but this can l>e avoided bv 

^ ofte„ ra ni.s f™a the -; inv - ^ (wo or „., c „« 

lacing the spark-gaps in * r 

idler in one or both ends "t'["."...r’'surto.. the tube darkened by 

Lately I have sisal rroul ,1„, ... The 

" impure alkaline «X« ‘ (| iif . nl , K . i ,i„latod solution, the substance 

was Of.• iliwsoived, showing that the blnckcaing was 

uusing di.. nm rtieb^bnl to tho Impurities of the 

lot due to dismli-gra • • Hi<| blackening been caused b.v die 

.. ,h " ... would luive I son manifested 

llslntogradon of do • 

inly id the '""V’. rZ-k.gap in “series,” Villard urges die employ 

.. I ,JWith a proper degn.. vac... for the current, 

" f ,l /i ' nUige through the air. < KIg. 95.) By employing the 
instead of • I 4 . nrri .,,t U-eonn-s unidireetinnal, the rays have a 
ventril tu M * . wt . rj blackening is minimized, and the “life’’ of the 
greater | find the self-regulating ventril tube to lx* eminently 

mut i* factory- 

















ELECTRC)-THBBA!*i:ni(x 

Puncture of Antl'Cathmlr. This . 

''•'Ill very thin and moms,,,, .. a n o,C. !i "? c,,rs »»i.v i„ 

l | "-""H-e, , iho,|,. happen «l. i.Mcrnm!'' ' I " 1 

T 1 "» I- .vercoinc CZT« m "2 

7° T k !"* converging «.Ihh. b nv X77/ *" 

Advance of (lie anode. • 1 lt :l 


. .. like. 

' P"'"l " little i„ 

Krptooion of the Tube. — "W'lien i„i„. ,. 

totdden inrush of air a r/J' .*». «- 

the explosion of a Breeracker. I heliove the ierm '-.J i'K 
ntisnonter: ,„e aabalitnliou of ,hc term -eoiiMp.se'• 



to be more correct. for the general breaking up is more likely the result 
°t external atmospheric pressure than due to any force created inter 
nally. In the experience of years I have never suffered the explosion of 
a tube. 

1 lie 4 * lilt* of the tills.* depends largely on the amount of its use, 
aud the care in manipulation bestowed upon it. The metallization of 
the tube interferes in no manner with its working. 

In regard to the consumption of tubes by the use of small and huge 
inductors the conclusions reached by -VJbers-Sclioiilicrg are of the greatest 
practical importance. lie has kept a complete record of the use of each 
tube and the conditions under which it was used, and concludes that tlie 
life of a tube used with an SO cm. coil is more than three times us long 
as when used with a 10 cm. coil. The small coil used in this instance 
was th<; Dcssatier instrument. At the same time he found that the work 
done by the tube in connection with the large coil was more satisfaetoiy 
In order to get the desired results with I lie small coil it was neecssnn >" 
use a vontril tube iii scries with thoKbntgen lulu*, while with a 
coil none was used. . 

When the vacuum becomes so high or so low (Fig- 90) th.it it i 
unaided for the operator's purpose, and his efforts to restore a prop r 
vacuum are unavailing, the only remedy is a repumpitig "I t " 
the manufacturer. 





Kf 


SKLK-UKoi)| M \TI X(> X-RAY TI’llH. LOW VACPCM. 
( Fro, 96.) 
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THE RONTGEN RAY APPARATUS. 190 

the Fluoroscope and Accessories. 

(.ossTun-rms ok tub Fiajokomuope. 

" fluoroscope. also called 'oryploseopc ami iristoseopc, was devised 
\ ,e ( |, w , ib(Hl by Professor Salviui, of Rome.' It consists of a dark 
“"i r!winlH-r, having the shape of n pliotograpliiv camera. At the 
' * . ,1 is fixed the fluorescent sewm; at the smaller end is an opening 

kirger ; c3tjuniuer i s f or cheml) through which the shadows on the 
,,g , M> ‘ observed. With a fluoroscope a darkened room is minec- 

8Cree " y of Horoscopes are provided with a handle for 

oss ; 1 1 1> ‘ .... « n oarat us. More recent ones are so constructed as to permit 

of those,.. (See Fig. m> . 

Ti c fluorescent screen mentioned above consists of t, coating of 
, ” v-miilo of barium, spread evenly upon a supporting sheet. A 

platmocyimuleof bairo , 1 ils p,,,en. this flt.orcs.iog 

Jre ^r^Vby placing ^^ ;md 

screen. When not in use the screen should Ik kq>t tree 

moisture. .. tho8e mentioned which pos- 

Thcre arc other chcmir.il . fop8CIWllfc T hns Edison, who 

sess fluorescent properties and arc a h i k , ium fluoresced with 

examined 1800 chemicals. * found that ncxt in hril 

Six* times more intensity thiin of uininon ’ iuul (crystals) 

liancy was tungstate of Strontium. *• . jn ;|1 „| ivarium; tin* 

fluoresces as much as double cyanide «> I * jm . mlS4 . c ,f the thick 
former’s fluorescence, however, increases fl lloreS ce under the ac- 

""“a of tlm crystal layer. <Jthcr ,“'X"-ult.tie iodide. ctdoinn, sulphide, 
tion of the rays arc mercurous chloi nle. 

potaKsiam iodide, potassium bromide. ct<. i>inll i oV cd in the manufac 
The only t wo of the many fluorescent »» • * Umg8 trttc. The 

tore of screens arc platino-cyanidoof lKiriuni n ^ ^ a less 

former aflbrds a brilliant yollo\vish*grten " offers a greater 

intense bluish white. This bluish "’him 11 1 ^ ^ ^ J|S , ul intensifying 
photochemical activity, ami is tlmiclon n ', lI|M . t »f *‘tlic collapsible 
senen in radiographic work. J «> C ^ placwl upon the 

eryptoscope.” II. W. (’ox it Co., Idd.. o 

1 Proceedings of tin- Aceadomia Modioo*CMrtirgi«» «h 1 ' r ">° ’ 

»!*• the Scientific American, March 2H, l ww ‘ 

* Elect. Review, New York, April H>. 


(C) Jeff Behary 2019 


in 


















2oii 



■“““O-THHlUBBimcSl 


m.iikof ;i fluorOSCOpe, uliirJi 

..or ,,,„ 

riiis 




:LS y ntUnshnont. tY.lT w,ui ®ocortlir,„ f , 
prohibitory. .. °* 0rbit ^ -*. ** . 

R> SK,A o#mo Table. 

A skiagraphic table consists nr 

..■ 



"'.vs passing from above ,l, wm vu,,| 

V" " a skiagram is to l, c taken . . . ."‘"c screen or the i*. 


C. Hoffman's MKASUHHfO «ta» anb Examining, Pbamk 

..u„p- 

.shined up and down or to the right or left , . “V 1,,g f,,une wl,,(, h ‘an l>e 

rile adjustable frame i s Kiii H lhi,|,.,| ’ ' """"K" l''V tlmrnl,.sr r,-us. 
cross-bars are .so constructed„ "'“"""all-- s.pmrcs. The rtlvMbw 

position and their evael I r ' >4 M,n nl ^ le *r being shifted into any 

•the sides.A ‘Z tunTT 2*1 * «" ««*»ta- 

one Of these SZ ' , ? t "' e " r «* «Pri«l»i 

...—- 

stcn^L'.’r^ 1 5“° l,mt meete "•« r< s|Uircmciils for skiagraphy, 
mid- ‘- 1 Xl ' a y ln!il,, "C" 1 - (Sis; Figs. I S3 and IS I., bis 

' and . . ! two parallel horizontal .lallie t.H.s, l*« 

,. * .* 1 . ,H< a . u ,x>(b * oiove to and fro, the latter .supporting a horizontal 
ling bar ot wood, from which is suspended the tul>e-holdcr. For skin 
gmphy the tube can be placed under the table, over the table, or in any 
position in relation to the patient’s body. The table is provided with 
an adjustable plate-holder. The device can In* regulated so as l<» I#* 

adapted to any sized plate ; it is attached to the vertical rods. This pi;. 

holder with the plate is placed over the part, with the tub* lK*n«itli tin* 
table, or in the sitting posture the plate is placed against the part, and 
the tube behind the patient. In stereo-skiagraphy the plates can he 
changed without employing the usual drawer. For treatment, the t'lho 
is placed in a leaden lined wooden box, having an a^^ustable diaphn»K nl 
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hLh( 1 KO-TIIKHAPEVTICS. 

sue f:iitlifill|\- portraved win, ,■ • . , 

.. . .-. 

a ~r- f< "-•.. *i»«- hi« vtSa z Pig aoir.. . 

K Box-C over for X-Ray Tube. 

. Thi * ™" aistls of " wwOen l.„x covered on its inner serf ,...... , 

eonfing ..t loud oxldo. On one side of this box i. sa |,„i,. , 1 m ; k 

diameter) for Hip traiismission of the mva This cimil-.r ’V'' 1 * 

*.. . .•... 

erd sized apertures.. l.y mliuslmetd the desired .., K 

in - mu., in,e with uny par, of the body. IniminonseneeninmeS 
n.oi the 'lungers of burning by the rays tire reduced u. u niinimum || 

must Ik. remei..red that tie- diameter of the rays (oone-shaned 

increases as tin* distance the tube is placed from the patient. 

Ill some tube boxes, instead of the lead foil, several layers of lend 
paint are used for coating Hie interior of the I mix. The size of the hi, x 
varies in different models. In some instances they an* made so large ns 
to be an inconvenience, while in other eases they are too small to secure 
perfect insulation. 

F. Diaphragm. 

The diaphragm was formerly used for sharpening shadows on sensi 
tive plates. It may he made of metal or glass, with an aperture in the 
centre for the transmission of the rays. In the glass variety, the excess 
of lead acts as an obstacle to their passage, the rays living almost wholly 
transmitted through the aperture. If the diaphragm is metal, ii should 
preferably 1 m* grounded, to obviate the danger of puncturing the tain* hy 
sparks jumping from it. The object of the diaphragm is to prevent the 
passage of the rays to other parts than those examined. 

Compression Diaphroffin. This appliance, devised by Albers -.Sclion 
berg, consists of a metallic tube, having one end applied against the part 
to be skiagraphed, and the other end so adjusted aft to receive tie- r.»>- 
cmnuating from tin* Crookes lube. By its use we secure immobility <>r 
the part, mechanically lessen the thickness of the structures under exam,• 
nation, and totally exclude all the secondary rays. (Fig. !M - 1 ,u 
OS is illustrated ti.o ordinary diaphragm, wherein is depicted tli«- 

Of the indirect rays, b h. atfccting that ... the plate • 

the slanting parallel lines; this is entirely obviated in 
diaphragm, where « // are the direct rays from the anode. (See . 

192 Dr. Henry Hn.st - states that the use of this diaphragm is 
able in the skiagraphy of renal, spinal, and pelvic cond.ti ns. 

•Transaction* of the American Rontgen Itay S>ciet>, " 
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eas 4 -s of suspected renal calculi, the employment of ..imprcwdon dia- 

plir.igin materially lessens the mimlier of diaphragmatic movements of 
(he patient, and as the kidney moves with each movement of the patient's 
diaphragm, the steadiness of the kidney is markedly increased, in conse 
queues; of which, a skiagram of a renal calculus will not he blurred. 

The serious disadvantage of the compression diaphragm is the fact 
that only a very small area ran bo. skiagraphed at one time, while the 


II 


Flo. »» -unUtmry tlU|<hntj{ui. 


Flo. W -Tiitmliu or «mj*vMbni 
•liiipliraKtu. (Dottttb. 


stone searched for may 1 m* located outside tin* part (-ovens! hy the cylin¬ 
der. This method prevents a negative living taken of IhiIIi sides for the 
sake of comparison : a most necessary and invaluable guide. 

Although largely used in Europe and America, I do not advocate 
the employment of a compression diaphragm, as. with greater refinements 
in the toelinie, the time of exposure 1ms been so materially lessened that 
there is a marked decrease of the secondary rays, and without the 
diaphragm a large aiva is exposed for examination on the plate. 

IV. The Selection and Installation of X-ray Apparatus. 

A. Sia.ECTios on Ciuiu-k, 

In <M|Uippiiig an \ ray laboratory several factors must Is* considered. 
The scope of Hu* work, the portability of the instrument, the necessary 
expenditure that will he incurred, the requirements of tin* apparatus for 
the office, the city or country hospital, and the fact whether the purchaser 
is an X ray specialist or a general praetitioner. 

I’.y the scope of work to lie accomplished we menu tin* extent of use¬ 
fulness of :m X-ray outfit. A small coil will suflice for the work that a 


(C) Jeff Behary 2019 


114 






























U^iiui,. r may he re« 


BM50TR*>-THBlfigp EUTIC8> 


■•v*.liner limy he reuuir.-.t t .. i . 

s ^«sSBStt»ss 


/rospito/ ( my t> r i n ,,h ‘ w^tn-sr 

l'n .'l T!""' . . f '"' ..are'll Tl^ ''"^iluka 110. 

.M.h,. h,I..,,-:,lory,,fa I,,,Ll sho.,,7, is "billed 

f,om 1- to 20 inches <80 t,> 50 nn j. . ,ave a s ! >: *»’k length of 

capable of SWnvcyance l„ the vlri „!' * M: 80 . . ..s | IC . 

"" I l> " .. attaching a InertinJhS'h 'T'"'” 1 - . 

p-keis from which lea,la ext I .. . . ' ol « . i. light 

n. il.v , 1 1 0-volt currenti, 1 , , 1 "** ,,hU ,s '"" 

■>" the main shelf „r. he, -arr T?" tKlan * P 1 ** 

-.. . «...— i 

her cycling a min, flic use of a water motor or a small gas,,line ir gw 

c„g„„. must Is. rcsor. I„. If cypen,. , matter of l 2Tu 

r< commend .1 coil worked by a secondary battery. The physicians „ r 
surgeon s outfit should Ik. portable. Ih.. should employ an 8 - to 10 -inch 
( 20-2., cm.) spark, worked by a storage battery. For examinations in 
a private office the use of a static machine (run by an electric motor in 
stead of a coil, is recommended. The expert should have in his jxisses- 
si**ii an outfit capable of meeting all eniergeueies. It should consist of 
two coils and a static machine. In his private office In* should have a 
stationary coil with a spark-producing power of from 18 to ‘J ‘2 inches 
(45 to 55 cm.), and a second coil so constructed and arranged ns to allow 
of its ready transportation, the latter to lie capable of giving a spark 
from 8 to 10 inches (20-25 cm.) long. This portable coil should In- 
worked with a storage battery. 

Portable Outfits, The necessity of moving an X ray apparatus r< 
quires the outfit to be as compact and light as possible. In the latest 
forms of apparatus the coil and accessories are carefully fitti*d into a nw 
which makes it readily transportable. The enmliersoine storage batter} 

mart Im conveyed *-|mi»l«4y will, ... etc. The latter .. «• * 

l„ 10 inche* (20 to 25 era.). Tlx- more recent accumulators are very light 

and comjwict. 

Ii. Installation*. 

I. remains to give a brief ... of the nlS' 

met of the •Jifferent putlscottccrncahitlmp.-^ ^ ^ , |V!l}llltl | c . 

The first essential is to determine 
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Tie* coil can lie energized by an accumulator or by the continuous <>r 
alternating current from the street supply. In the latter instance tin- 
transformer is necessary to reduce the enormous voltage. Some place the 
coil upon the table: my own preference is to rest it upon a shelf attached 
to the wall, thus space is saved and the operator is kept away from the 


4 


tfli] 


tt 1 !, l<o Seiitfr*'* Tunr *>n Tt nr-llm nra —The pulley moraa the tnh»-h,>lil>*r in au<1 fm. 
fhpvpntrll ItibiJlicntiiMVtrd In •.►rl*-* irllli lh,»Crnukr* tiitaaml Irwvnathw ••rrvrrM»rtirmn." nIhu.< 
vaninin mn Us l«iw,rt»l. ai |,|***itrr. bjr (tin ,,|> n»l„r < Itur. ala illitanra Insn thn tubw. * 

which ilrlrra a Ma.l#-f air ltn«, n k*« flu hip. thus illonlti(th« ht-nlfnir of the platinum lu On* vrutrll 
tuba. 

magnetic field. The latter method is prevalent in < b rmnny. The con¬ 
trolling apparatus (the interrupter, rheostat, switch 1**an1. etc. should 
Im- within easy reach. After installing the coil, the source of eurrent can 
Is* connected with it by the use of I lit- switch Imard. The switch Isvird 
is provided with several binding posts, the latter 1»eing connected with 
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tfie accumulator and likewise with the direct current. A double switch 
thrower connects the current with either the accumulator or the direct 
current. Another switch can 1m* made to connect the current with either 
the mechanical interrupter or the Wehnelt break. For charging the 



accumulator a bank ol’ lamps is provided ; the remainder of the switch¬ 
board is made up of tin* fuses, the ammeter and the voltmeter. The 
author’s table and tube-holder and method of installation are illustrated 
in Figs. 100. 101, and 102. 

Pot.ARITY AND CONNECTION op TUBE. 

Next to Im* considered is the connection of the terminals of the sec¬ 
ondary coil to the tula*. To do this properly it is necessary to ascertain 
the polarity. The following methods may be applied : 

1 I) Dip ... of the two wires into dilute sulphuric acid or 

water. The negative wire shows a five development of gas; this d«M*s not 
occur with the anode, which is colons! black from the deposition of 
copper oxide. 

(2: Moisten tin* paper with potassium iodide, bring tin* poles in 
contact with it: the presence of a black slain indicates the anode. 

1 •'*> Ry moans of a small tula* tilled with a liquid into which plat¬ 
inum win s project: the application of a negative pole is followed by the 
liquid being lived a red color. 

' I > The polarity can also be determined by the pismliar color of 
• In* spark on the terminal electrodes of the secondary coil ; the cathode 
shows tin* presence of a thick, whitish spark, while the anode shows 
ficvenil wiry lines of spark of a pink color. (Fig. 103.) 
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KLK< TH( >-TiIEKAI*JBUTICS. 


Tl..* leading wires Should be connoted with n„. , 
ttl ° ,u,>e ! >y well-insMlalcd copper wire Tin! '* ,,ni, *al« of 

terminals should be provided, on vm-h sid,- wi(h ‘ to tlle 

spark-gap. The wires should be separated at a distanceT iM ' "f 

fr«uu the tube, and also the patient, greater than the l«-iitrt 1. !!r ,7“ Uot,ll * r r 
spark gap ( where the wires are attached to the tui„. ih,. v 
by a non-conductor). The current must not I* turned Uf 
neetions arc completed, else there is danger of sevtuv shock brn w,n ' 
operator and the patient. Wrong polarity can 1 h- ,, lsi | v deter! ‘ IVI* 
the appearance of the tul>e, and correctcd by the commutator ’ y 

After the polarity has been ascertained the ends of the tube 
connected to (lie respective terminals. The connecting wires should I 
thickly coated with gutta-percha to prevent leakage and als„ 
puncture of tube. There should exist multiple spark-gaps in series,^ 
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good for the coil, if the leads are freely •brushing** the lube may I*- 
seriously interfered with. These brush effects till nervous patients with 
fear; hence it is difficult to keep them steady for a sufficient length of 
time! required for the exposure. It must In* remembered that a small am 
p Cra ge of static current docs not produce tin- necessary penetr.itimi t*»r 
good skiagraphi«- or tluoroscopic effects of tin* deeper structures of the 
lsslv, nor is it adapted for short exposures; this can lie partially reme¬ 
died by augmenting the number of plates or by increasing the speed. 
If non-breakable plates are employed, the speed of revolution may be 
increased manifold, without increasing the number of the plates, and 
the deficiency is thus overcome iu X-ray work. Other objections tlrat 
may he urged against these machines are tlieir balkiness and the sudden 
and frequent changes in tlieir polarity and failure to work in damp 
weather. 



zfi 


FlO. 10G.—Tho polurtty a* determined by tho ftpT'cnmtire of the $\«rV. 

this device improves the quality of the rays and prevents or lessen* tli« 
“ inverse” current within the tube. After the tube lias ln*«» lit up. <>"• 
spark-gap between tin* ends of the tube and the brass balls slmuM 1« 
adjusted until the best results tire obtained. 

Advantages of the Statin Machine -The static machine require l’ 11 
attention and is nearly always ready to generate electrical eiicigi. 1 
high potential. Tin* current is almost perfectly continuous 
tulx*. and hence the illumination of the lluoroSCOpo isstindy. 1,1 j v 

at ion and the penetration of the rays of tin* tulie may 1 m- "">< ‘ 
varying the interval of the spark gap (in series). The statn* « 
may also l>e used sis a therapeutic agent. , liU *a 

Disadvantage# of the Static Machine. —Should tin* M ginm ' ^ |„. 

eoil or a static machine for X-ray work? A 1 

given unless the scope, kind, and the place of \\o\ ' * i |1( . lro .thcr.i- 
employ ls»th the static machino and tin* coil, the sta n* ^ |hp nicr ils 
peutie purposes, ami the coil for X my work. uin* > / ^jons l>«l lb 
mid demerits Of tin* static machine ; the converse of the* 
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CHAPTER II 

I Hr. PRIXriPLRS op tkciinic 


I. Fluoroscopy. 

ItAViN.i briefly dosorilKul I lie X ray apparatus:. .. 

mampulnti.m, wv si,a.«■ ,lwell the methods 

application. 11 practical 

When conducting such examinations, it is essential thorn* 
absolutely necessary, to have the room darkened so : » s to c xdu( f "!!' 
nary hght. Of course the rays are invisible. TUo means c.npl^j 
f °r detecting the presenee of the invisible Rontgen rays ared) bvit 
physical e(Teels, i. e., the ability of these rays to produce a llunrascinc* 
from certain substances; (2, by the chemical effects taking place on the 
sensitive plate. 

For making fluoroscopic examinations we may employ either the 
fluorescent screen or the closed fluoroscopc. A cryptoscope has been 
brought into the market which allows of the detachment of the screen 
from the hood, Fig. 101, thus permitting of the use of the former 
without the cumbersome attachment. 

A. Methods of Examination. 

(a ) Screen Examination*. — By daylight the fluorescence of the screen 
is wholly imperceptible. Hence the necessity of excluding any light 
that might fall upon the screen and tin* eyes of the examiner. 

The brilliant fluorescence Imcomes manifest only in a darkened 
room, and, therefore, as in HdntgeiTs original experiment, in order to 
exclude this extra light the tube should lxi covered with some dark 
material. 

The examiner holds the open screen in his hands, shirting it totin' 
part desired, or it may Is* clasped to an adjustable rod attuehed to a limn 
which rests upon the floor. When tin* open screen is used, it slnniM 
brought as close ji s possible against the part under examination, s " 1 
bring out the shadows more distinctly. . . 

Prior to covering the. tube, it must !»«• placed in its prop 1 1 I 1 
preferably with the platinum anode pointing toward the js 

patient is then placed in front of the excited lul>c. lie * , 'j > t j, e 

used in a lighted room.) In order to make a thorough ex.miuM ^ 

examiners eves must get accustomed to the darkened '' 1 ’ ^ 

interior of this apparatus. When used .... a sunny day, oni> w:iy 

contour of tin* part under examination is first seen, gnu »*' . - | v ,|,fo 

to the more distinct details. Long and frequent exaunn.i 

210 



With a eryptoseope only one person is enabled lo view the images 
cast upon the screen. When the screen alone is employed a group of 
persons can see the existing conditions, hence, the latter’s value for 
demonstrative purposes. 

( b) Preparation of thr Patimt. Always remove the clothing of the 
patient from tin* part Which is t«» 1m* examined, permitting in some 
instances the retention of the uuder garment, which should, howe\er, 
always In* fits* from wrinkles. Pins, buttons, and any other metallic 
struct ores which wottltl cast shadows upon the screen must bo removed, 
to prevent an incorrect diagnosis. 

In surgical cases when* line detail work is demanded. it is necessary 
to remove all the garments from the part to be examined, also splints, 
bandages, and powder dressings, as acetauilid. iodoform, boric acid, and 
plaster of Paris, all of which produce shadows upon tin* screen. The 
retention of wooden splints, though offering little or no obstruction to the 
rays, interferes with a thorough examination of a part on account of tin* 
immobilization of the joints, the ends of fractured bom*s. etc. These 
splints act as stays ami do not permit of any movement of the part or 
of tin* close approximation of tin* screen. 
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m-ondino Density Difference.—a, Anode parallel with the pli'itovraphlc plate. B. Axli of the tut* 
j<amll<<l with the plate. C. Tut*.- midway between the above |m*UIon* 

1, Hither position of the object will throw the Mime tlindow; the darker i*>rtlon In ! . «i<-* 
denser portion, whether the vertex b up or down. 2, Shadow smaller nml dcrun-r. ^ Sam* 
slightly enlanred. 4, Cylinder or Ixme. Shadow donser at the extremities, beam*** the m> • i •' t " 
erw mono substance at thato po*Ulou». Metalllo cylinder. Toaneertoln tho pcrpendlrul.wlt;. ■( ' •’ 
rays, crow wires ore placed upon both ends, when the shadow* of the hitter will superimpose «>" ,h0 
pint© or flaonXKOpe. If these shmlows <lo not XUporlm|OSC, the rays are takimt an obll«|U« 

<5, Penny on ftsodge. The shadow line I* dense, aa tho rays traverse much .ulatario ", h ,r -' 
of the Name. H, Fracture of two banco. The shadows, bclnit superimposed, cost u very dense •' ^ 

V, Rays traverse through leas sulntanre when the twin-* are lonultudlnully urranjr<»l, and ea»t h - * 41 
and separate shadow s. 

thorax, for example, the lube should be so positioned us localise■the 
to fall perpendicularly upon the screen. When examining a field w* r 
the first, it is advisable to hare the lube remain stationary, and to »»<• • 
the patient as necessary. . 

Experience alone w ill guide |.|ie beginner a* to Ihedisnmce m«- • 
able for producing the best images Upon tho sem*n. I **r 


THE PRINCIPLES OF TECHNIC. 313 

SJbj and systematic adjas,.at „f -i.e distance between th. 

patient may bo . xaa.iacl by means of 
the Unerase,.pc in the lying, silting, er standing positions. 

,,.) sv.-e Shapo, and Mfnoitg of Imago <i» Ho- Scrmi. -The X-ray. 

diveree as .hex ;uc projected fnnn the nnntle. The shadow thrown on 
the screen therefore., will be larger than the object itself. H ll.o ob J' i 

in ..gl.t closer to the tube tlie distortion in size wdl I* increiscd. The 

further tile linoroseopc is separated from tin- object. the larger »> •* 

definite will be .he shadow east. If ,he rays do not tall perpead.eld.nl>, 
the shadow on the screen will be distorted. Tins can be well illustrated 
l>v the following experiment. (Fig. 105.) 

’ Take a lighted candle and hold it fifteen or twenty inches (is or 
cm.) from a white surface; between it and the candle place a com. \ pon 
moving the coin toward the white surface, its shadow becomes smaller 
and smaller as it is gradually made to approach that surface, Hie re¬ 
verse occuw when the coin is move<l from the white surface toward the 
candle. I’pon altering the plane of the coin a shadow of different shape 
is produced. When tho rays fall perpendicularly on the surface of the 
coin, the shadow produced will be circular, but when tilted so that the 
rays strike in an oblique direction, the slnulow cast will Ik- elliptical. 
The change in size and shape of the shadow can he accomplished b> al¬ 
tering the position either of the source of light or of the object. These 
principles are equally true in lluoroseopy and skiagraphy. 

The intensity of the shadow on the screen, even of the same kind of 
structure, will vary in different individuals. Thus the shadow of the 
adult male thorax will he darker than that, given by a child's thorax. 
Thin difference in intensity depends upon the degree of penetrability «d 
the rays, the distance of the tube from the lluoroscope, and the relative 
thickness of the part. 

I'lie operator should 1)0 thoroughly conversant with the normal ap- 
pca ranee of the parts, so that he win use this knowledge as a standard of 
comparison for the corresponding affected part in the same individual. 

1J. Advantages of Fi.uoroSOOPY. 

The method of using the lluoroseope is simple, inexpensive, and 
rapid, and allows of Immediate comparison with the corresponding nor¬ 
mal part. The mobility brought about in the structure under examina¬ 
tion {sTiiiits of its study in different positions In examining certain 
pails that are in constant motion, as the heart, diaphragm, and thorux, 
a study wm lie made of any abnormality in their movements. 
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KUXrmo-THEKAHCtffocs. 

c. DISADVANTAGES OK FmjokoscopY. 

One of the limitnl ions of this method is that it,,.,. , 

’ ""‘"’"K 1 ' “tracings” can lie | . r<1 ls ""I ]... r ,r la 

. .* Patient is liable to be •• l m ,'„l " ”T, for 

" m - v ,Mlf “ n ".peralor’s 1,mills and eves; for this'!'" S “""' *»tfnrv 

in'ver employ . At,ofoseopc, having discard,.,! its ®vc ** 

I liickor parts, as the adult, .. . the hip, and the 

"til of sahstaetor.v examination by this i.u't.I The'I ° 

eerlait. fractures UrMci.„I no displacement of the f! M ,r » ->f 

fraetures). also i„ detecting and locating small rotlmi,^''* 
soil st met it res present, varying degrees of densil v , the preset- , 
bone, tumors of muscles or of the brain, ete.: cannot be dTffemS? 
owing to the affected tissue having only a slightly different density^ 
that of the siirrouttdiiig nor.nat parts. As tin- penetrability of the 
cannot lie controlled, and the varying degrees of density confuse the eve 
the differentiation by means of the fluoroscope becomes at once most 
difficult and unsatisfactory. 

II. Skiagraphy. 

A. Synonyms, Definition, and Nomenclature. 


Skiagraphy (Rbntography, Shndowgraphy, Ixography, Eloctro- 
graphy, Skotography, Kathography, Fluorography, Actinography, Ifcuiio- 
graphy, Diagraphy, Skiography, Pyknoscopy, New Photography, and 
Electro-Skiagraphy) is the art of photographing shadows on sensitive 
plates by means of transmitted light. The Rontgen Congress in Berlin 
on May 2, 1905, adopted a uniform nomenclature for the use of the Con¬ 
gress and for expression in writing. The following terms will be ii**d 
in the future: Rontgenology, Rontgenoscopy, Rbntgenogrnphy, Kent- 
geuogram (Rbntgon negative, Rbntgen positive, Riintgcn dinpesitiva). 
Ortho-Hontgenograpby, Ri'mtgentherapy, Rontgcnlring. I"' 
new nomenclature, but 1 can hardly endorse ... I liolAevc thotUK- r 

‘•skiagraph-’ at.d its .Mentions are more easily 

general, and more euphonious. „„d askingraph 

The differentiation helwcen an ordinary plmlog . l ||1#|e 

is as follows: A photograph is an imag® P" K s|Irf .^. 0 ‘ the nhi'-rt. 
in a camera by ordinary light, re ^ ‘ hl .bolo and then diverging 

converging ami passtng lltroug,^j ^ of th8 im!l ge on the pW«; 


and falling, thus «. fX 

Therefore, a photograph ts • _ ( opti.ml 

the refraction obscures the 


part of ll.e object that is near or 

object is optmue; if transparent. 


objec 
the farther side, 



Diagnoiii watte fry IMvttttr 
i«r AniitaHt 
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EJ,ECTR< )-THera PEUTK'S. 

1,1 ****** To.mail p (lilll , 


7'V'^ ..*•* .... 

ro,n ' ! v '• sll,,,l "' v "< . .on a .sensitive 1 

merely m, nelunl sil.tcttc. Tim skiagraph. therefore 1 l ,f "<liieL 

transmitted light. h ' ? ner ®fore, 18 product u . 

ltoforo taking a skiagram, detenuino the best nossii i 

be secured, by first employing. II non, Ld then'll? ^ 

b.r ,1 tin. sons,I,v,. photographs- plalo. ,‘ Ialtw »»'«trt«i llg 

appr-ar reversed,—/.ft, the Irenes will npp,,„- whim m ,<l n.*“ < ' iW 

-mil strnolnros darker, ,hm to ,1m fa,-, tha, in ,1m hoi,,. 

absorbed. fewer pem-t into, ami hence tlmre will be decreased'* 
llm photographic plate. When a photographie „rin, is r 1,1 

negative, the app.ranee will he hlcnlieal with the llinrewennieT'."" 9 

(Hereafter the term dthgrapk or skiagram will tm „sei[ f„ r ,,,, '"“f', 

r :; x n ;‘ ,hc "" vo1 " 1 "" 1 sonsi,iv ° °.**»«■“« >*- 

B. The Patient. 

History Taking. It is advisable to take complete histories of all eases. 
I employ the accompanying blank in book-form in the Philadelphia 
Hospital and in private work. Its main features are, the history of the 
e4ise and the technic employed in each instance. 

Preparation of the Patient. —Expose? the part to Ik? skiagraphed by 
removing the clothing. If the part is an extremity, have it totally bared. 
When examining the chest or abdomen, should tin* patient lie chilly or 
complain of the unpleasant sensation caused by the plate, or be abashed 
at the thought of completely disrobing, the wearing of an undergarment 
may be permitted, or the part may be covered by a sheet of white linen, 
care being taken to remove buttons and pins, and not permitting any 
wrinkles or creases to exist in the field to la* examined. If a part of the 
forearm or leg is to be examined for fracture, dislocation, etc., splints and 
dressings of iodoform, boric acid, bismuth subnitrate, lead wain and 
laudanum, etc., must all be removed and the part skiagraphed in a *”‘red 
condition. If a compound fracture is examined, avoid infection 0 
covering with a thin sterilized gauze. In examining tl.e a “ ,nP "‘ * 

purgative should Ire ad..tabued ten or twelve hours P™* *' 1 * 

nation. The patient tans, .. per.si..<> - 

... to the examination. The urinary bind.The walls 

fore being skiagraphed, for calculi, and a n < ‘. t s t largo 

of the ..-1, may he nadily outlined 

doses of bismuth subnitrate for two " t< Ks 1 , ( . (I in comfortable 

Pos^u o/ ran . The patient should «» .„f 

position. It is sometimes not posstble to do this, 


the principles of technic. 

.. ‘n“: 

; ,, rinr , lateral..unbent. are) 

r;,r £ ZS3£& »*•'«- r «..- - - 

- *;.. 

wKrilh- Three that are timid shouh. be 

mdewiwwl plate rather than one that is blurred. Tins binning may 
"indepeiidenl of the patient, and Ire eaased by the shaking of the tube 

or the table, or of both. , „_. 

Tire part to Is- examined may Ire held in one position by firmly 
strapping it to the table, although I seldom find this mcenary- In <er- 
lainCases, as in fractures, where there is movement of the part (the remit 
Of muscular spasm., the annoying symptom may Ire met l,v steudymg 
the limb with sand-bags, etc. When it is found unprembto to keep 
children and the insane under control, resort inns, Ire had to hypodermic 
injections, or to the administration of an nncasthetic. 

c. plates, thkik Preparation, Size, and Protection. 

The plates as sent by the maker arc not ready for us,*; hence it 
Women necessary to assort and arrange thorn in a dark room, so that 

they may ..mveiiicntly handled by the examiner. Place the plate u, 

a hiaek paper envelope, which in turn is covered by a heavy yellow one : 
this prevents injury by light, though it will be affected 1>.V the X-rays 
with :IS great rase as desired. The size of the plate depends upon the 
dimensions of the part to be skiagraphed ; those that I usually employ 
are one size larger than is absolutely necessary. The plate should be 
protected against breakage, damage from perspirut ion or other excretions 
of the body, and from heat. To insure against breakage, it Should be 
placed over a smooth board, as I find that a plate-lmlder is objection- 
aide in preventing the approximation of the plate close enough to the 
part to Is* examined, thus preventing sharp definition of shadows, 
between the patient and the plate I introduce a blotter or u sheet ot 
aluminium, oiled silk, or celluloid, which prevents injury from sweat, 
urine, etc. For the sake of comparison, it is a wise provision to have the 
plate large enough to Ink.- Iretl, sides of the laxly < lli|w, shoulders, etc.). 
For this purpose, plm-e the Mils- in lire median line of the body nod lake 
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,M ’ ,h si,l ‘* " '«>• ‘>n«* exposure. This ohvfni.H. n 

if the two sides were taken separately, when in i» T {'T *^.lt 

hons would he different. Where the' plal( . l-si 

"" tb ° ow,,, « 10 :l furvatnrc of the latter as ,.„Vl ' U *' m W‘ 
extensor Surfaces of the dhow, or on the snine in L t,Mi or 
I a! times resort to the use of film. The plate ^hc.ii l!l'l,!. ’A]'' HI ! 
or finder the part examined, with the gelatine side up T^TVT'"" 
as nearly centralized on the plate as possible, so L to If 
a.d outlining shadows directly in the centre of the p| ute I ^ v V® p0r1 ' 
fall as nearly perpendicular as possible. ‘ y8 8 ,01,1,1 

mta on tin- yeffativo. It is slways sdvisabte that the plateohool.t t 
market! so as to guard against errors. Tl.e method m' 
tlml I employ consists it. placiag lead lottent t.a.l mimbem i„ rev " 
tit the corner of the plate, designating the part examined, tl„. ,|,t" 
the name of the operator, and also the name of the institution Th’ 
letters and numbers employed for this purpose should be small, soils to 
not occupy too much space on the plate. When exposing a p!lrt j 
usually indicate on the plate whether “right’* (It) or “left.” (I.,. 
When making more than one exposure of the same part. [ usually 
indicate the number of separate exposures consecutively by placing 
ou tile plate the lead letters, A, B. and C. In medico-legal eswes an 
identifying mark is most important. 

I). Selection and Use of the Crookes Tube. 

The Crookes tube must be selected, according to the requirements of 
the case. Thus, the “hard” tube, which produces a greater degree of 
penetrability of the rays, is adapted for the thicker parts, in detecting 
the larger foreign bodies, and in taking a negative of a fracture through 
a plaster cast. In making skiagraphs of children, where their move 
meats would ordinarily blur the negative, the short exposure required by 
this variety of tul>e is a marked advantage. 

When soft tissue differentiation is to be brought, out, as m 
graphing a muscle tumor, a cyst, a small foreign bnd\. <»i a ,,i1m n " 
focus in bone, resort must be made to k * medium «>i even 1 •" ^ 

The consensus Of opinion among the profession is that a -j 
desirable for ski.igraphing soft ttesnos in order/J^t I..I-.» 
differentiation. But I haw abundantly proved that wit • ' ^ 

short exposure, and proper development, the_»m.e •*”' >f ^. lM . illS 

The advantages of Hie latter method «ti< • . . . .1 tiiercis 

brief, the liability Of movement of the 

liability of penetration that no *** 

** ...... ..visit ill 


Position of Ho- Tube. 


Some 


arc produced back of the anode, others :n» 


gators claim ; . lfa 

ert that they do exist m 
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position but posses* very little pcAMitrnting power. As to whether the rays 
me uniform in penetration in the active hemisphere, or if they posses a 
point „f maximum intensity, is another disputed question. Iiuguet and 
bomle assert that the intensity of the rays varies at the active hemisphere 
in different tubes, and in different kinds of the same tube. In some 
tubes the most effective X rays are evolved at right angles to the axis ot 
tin- tube ; ia which case the latter must be placed parallel to the object 
to bo skiagmplied. In other tulx-s the zone of greatest intensity is at a 
right angle to the plane of the anode, when the anodal surface slionld i>c 
in the centre and parallel to the object under examination. I prefer a 
position intermediate between these two. Sec Fig. 105, C.) 

M. Bordier 1 says: “The direction of this principal axis, along 
which the Kdntgen effects arc at a maximum, must Is? determined sepa¬ 
rately for each focus-tube, and it evidently lies in the median plane,— i. e. 
in the plane passing through the centre of the cathode ami perpendicular 
to the anti-cathode.” 

He placed a series of pastilles in an arc, having for a centre the 
focus of the anti-catliodc; the direction of the principal axis was given 
by the pastille which was most discolored* 

Ia experiments on three Mailer tubes tested in this way it was 
found that the principal axis made an angle of 70° with the line passing 
through the centres of the cathode and the anti-cathode. 

Form of the Ray-emitting Aren of the Anti-cathode. —fioclit,’ in experi¬ 
menting with a pin-hole camera, Succeeded in photographing a luminous 
area on the surface of the anti-cathode, the ray emitting area having a 
pyriform-ovoid shape. He asserts that the angle between the plate ami 
the anti-cathodc at which the spot of light is most circular and there is 
least penumbra is not 15°, but nearly (15°. 

Direction of the Rays. —Kays emanating from Crookes tube should 
fall perpendicularly. To prove this, place a metallic cylinder, 11 or 4 
inches long, over the plate or on the screen. If the rays are perpen- 
dicular the shadow east will 1 m* circular; if the rays are proceeding in 
an oblique direction, the shadow will Im* elliptical or the shadows of two 
cross wires on both the ends will not, be superimposed, t See Fig. 105, 5.) 

Distance of the Tube from the Plate 'file thicker the part and the 
greater the extent in urea to Ini skiugraphed, the greater should 1 h* the 
distance between the tills* and the object. This distance must Is* 
measured from the anode to the plate, ami is usually about 20-24 inches 
(50 or 00 centimetres 1 . Where any movement of the part is likely, it 
is preferable to place the tube closer, in order to reduce the time of 
exposure, 

1 Archives of tho Runtseii Ray. Jane, 1A06, p. 7. 

* Ibid., April, IWXt. p. 813. 
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PA< " rOIW V *»Vmo the Turn OP |«» 
to... . ‘'mi-oi. Exposure 

* "18 18 lllost ilil Diirr-i 

.-c 

"PPiiratng. If H„. slnti. ? ," mst ''""filler I lie size 

miinlKfr ami size of ||„. ,,‘ht '? 'V*' 1 ’ ,,lnat 'eke into"!,', ** 0f ll,<! 

variety .*.**«» « F 

.. rue : .X" lT thUk, ^ ot *™ 

p-posme: nevertheless .. tl,o ^ ™"-< h/S 

in,.ml by the rays, d«o to the ^tSTair """' ...«* U 

Quality of the Rays. —I?avs of in\ri. ,i n 
» 8h<> '- "I exposure, an'.! 00,^,%,h “‘""V "** 

degrees of penetration. The sensitive,,,-i. i ' ami i w 

" '"'"or part in the time of exposure \V ,T,t 'i" " !'! '" P ''"" pl "- v 

Unit is specially sensitive to the X-rays only r “ r ’**" fo1 "" 1 

time^f^evno'"^ ‘^ C ! eem ’ '“tonsifyingservciisare intended to shorten ,1* 
t exposure by placing in contact with the photographic able -, 

sensitive ZT'n ^ aC,i ‘® lik " ««•.« «the 

; ‘ ' C '. 11 ,,, 1 ,,8t ,K,r "" *" "iinil, that the granularity of the 

tin >r«.»',«surface reduces the definitio.' the skiagram, at ft..- sum¬ 
time onutt.ng details of the smaller bony structures, and the ..salty 

° either using color-sensitive (ortho-chromatic) plates, or first color 
sensitizing ordinary plates, since tin* l>est screen (plat inn-cyanide <>f 
baiium) fluoresces wit ha yellowish-green light which docs not greatly 
affect ordinary dry plates. 

I have conducted experiments that lead me to the belief that the ratio 
ol exposure necessary with an intensifying screen to tin* time required 
without the screen is as 1 to 5 or t>. This screen will markedly assist in 
the reduction of the time of exposure in fractures and the presence of 
foreign bodies about the thicker structures, such ns the hip, the pelvis, 
and the abdomen. Of course by this procedure we sacrifice the fine de¬ 
tails of the softer structures, and for this reason I have abandoned its use. 

F. Prevention of Secondary or Saonac Kays. 

When the Kbntgen rays penetrate bodies, the so-called second.".' 
rays of Sagnac are produced in the tissues. The rays being P 1 ' 1 " 
the secondary rays " ill in turn prodnee rays called the tertiary. 
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This diffusion or production of secondary and tertiary rays will l»o 
increased when the time of exposure is increased and when the part ex 
amiued Is of considerable thickness. In order to prevent these useless 
rays, which so often cause a foggy appearance on the negative, many 
devices have been suggested, principal among which are the following : 

The Lend Iris Diaphragm, By the method of Albers-Sehbnberg, 

_ c>> by means of the compression diaphragm (Fig. 90),— the pri 

mnrv rays are largely cut otT, with a consequent lessening of the sec¬ 
ondary rays. The irradiated area is diminished in size, and the 
depth of the parts is likewise decreased, through the pressure exerted by 
the compressing action of the diaphragm. 

Robinson, in Ilolzknecht’s laboratory, modifies the above by pressing 
upon Certain parts of the diaphragm with specially devised metallic rods, 
in order to make the diaphragm conform to uneven surfaces, such as the 
ankle, knee, etc. 

I have seen (’oUfcremoulins, of Paris, applying load plates against 
the flanks and chests of patients to prevent the disappearance of the 
shadows of soft tissue's. He demonstrated the value of this method by 
employing these plates on one side only. The development of the 
negative showed in detail the shadows of the soft parts, while on that 
side where no lead plate was applied the shadows of the soft parts were 
invisible. 

III. Photography. 

The photographic processes involved in the production of a nega¬ 
tive from a plate that has been exposed to the X-rays do not differ from 
those involved in making ordinary photographic negatives. Experience 
in this branch of X-ray diagnosis is absolutely necessary, hence steady 
and continuous work is essential, in order to become familiar with the 
many intricate points which so frequently arise. 

Dark Doom. -The dark room must l>e absolutely free from ordinary 
light and so constructed ns to allow of ready ventilation. Both of these 
requirements may In* met by utilizing a zig-zag entrance. The room 
should contain trays, graduates, faucets (for hot and cold water), and a 
suitable box or tank, encasing vertical grooves, for the purpose of “ fix¬ 
ing.As the proress of developing, which we shall presently describe, 
produces a staining of the hands, and sometimes a dermatitis from the 
Action of im-tol, the use of rubber gloves is desirable. After employing 
tiiem for a short while, the operator liecomcs accustomed to them. When 
the developing is completed, they should be thoroughly rinsed in water 
and hung up to dry. 

Light. — When developing, ml vantage may U* taken of the ruby lan¬ 
tern or incandescent lump, properly shielded. Daylight, on account of 
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* ,s variability, is uiwuite.J f„ r th« , 

bo glnzed wftli a aasli composed /* Wpns< ‘; 1,1 brief, M 

. ..*.... n . ..r;:;;;:;; 1 *»«*»ww^; **« 

K>-i|.l.i.r gin*. Platon, pa|».,n. or ,i|„," ' \V 7 " “I''' .. , i 

slightly after fed |, v j| )n \ rivs r , '* l 0r vollodinn |, |0I °- 

to S double emulsified plates’ the delabs ^ ll J' Illlt,, » t " *» ,, v ®>»lj 

»Mou,dd out more tborough!v 

" i ' 1 ' """von part“f .hr |,'o,'|'""' rIJ, . .-. 

.. . f» H»blo to or.;.I,, o.hor ofiic'i " 

ooi.sla.itly varying nonnl.lven,^ aaU tafeUhuT ^""*<**. 
to manipulate. 1 ltiat l »ey are not « LSy 

Tho (loublo roiitod celluloid films are coated sim.k. 
cmining a rmluctio.i in time p, the oxnantm- of n V' "" Ku ' 1 ' s '.k 
difficulties in ilevelOpment and by transmitted li"lu"" 1,1,1 
enee, or both films. ,lo.fi paper and re,fid. . fiI'Tv 

% .!" ,lfu ,,oz ™ '*"*'*' '“»>• '* si.anfianeo,.d ev Un:','; 

paper is cheap a,.. „„l necessi.a.e fin,, pmdneing n j£L t 

c,!" u "r . .“ 800,1|,ict,,re "**»**. 

■ • " “I^winse of the extreme sensitiveness of the 

plates, they should Ik stored in places that are absolutely free from 
smnk,*. gi.s«.s, excessive light. etc. The temperature of tin- room s l,..uM be 
constant, sudden changes being liable to cansca condensation of moist- 
un* upon the coated side which in time results in ‘‘mildew fogging." 
The plate packages or boxes should Ik placed on their edges, thus avoid- 
ing undue pressure on tin* individual plates. As to the number of plates 
to l>e kept on hand, I recommend not more than a mouth's supply,—the 
operator, ol coarse, must Ik* governed by the amount of work In* is doing. 

1 he plates should not be unpacked from the maker’s cases and placed in 
the regular X-ray envelopes until ueeded t —this precaution guards against 
fogging of the plate. If tin* plates are to be stored in fin* laboratory 
where the X-ray apparatus is located, a wooden closet, carefully lin'd 
with sheets of lead, should Is* built, to avoid tin* damaging HTocfs of the 
rays upon the plates. If stock plates are stored in an adjoining room, 
they should Ik* protected against the rays in exactly tin* same manner. 

A. Developers. 

A developer consists of four parts,— (a) reducer. < b) prestnaii 
( c) accelerator, and (<l) a rcstraiuer. ^.n„i 

(a) Reducer*. — The best reducing agents arc metal, py P 
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eikonoKcn, hydroehlaonc, and rodinal. They all undergo easy '«ida- 
tioI1 - heme sodium sulphite is added as a (b) prcgcrcativr. < 'mu hi nations 
of ,i’ u . above are usually preferred. Regulate the action of tin* developer 
1, v tin* addition of an accelerator or a rcstraiuer. If tin* reducer nets 
lanlilv add the accelerator (carbonate of sodium or potassium.. !•«» 
rapid developing with strong solutions is undesirable: it meat is lack of 
gradation, a forcing up of the high lights before the developer has had 
time to act on the less exposed parts of the plate. Ready prepared de¬ 
velopers will not he suitable for skiagniphic plates. It should Is* rement- 
In-rcd that the ojierator should adhere to one kind of developer and 
become thoroughly acquainted with its action. The following are the 
formula* that I daily employ in my laboratory : 




(3000 c. c.) 

Metol. 

.120 grains 

(S grams.) 

Hydrochinone. 

. 100 grains 

(6.6 grains.) 

Sod. sulphite (cry*tola). 

....... -t ounces. 

(120 grams.) 

. 

.64 oz. 

(1020 c. c.) 

Eikonogen . 

. 1 OZ. 

(30 grams.) 

Hydroehlnone 

. 1 OZ. 

(4 grams.) 

.Sod. sulphite (rryttnls) 

. ~i 

(75 grams.) 


(c) Acer tem/or.—'With either of those reducing Solutions, it is neces¬ 
sary to employ, in conjunction, uu accelerating solution, made up as 
follows: 


Water. 

1’olus*. enrh. (crystals).. 
SmI sulphite (crystals!. 


(1020 c. o.) 
(.210 grams.) 
(IM) grains.) 


The dry or anhydrous chemicals are about twice as strong as the 
crystals, and rice rrrx/1. 

Combinations of hydrochinoue with metol when too old should not 
Is* used, as they would cause the negative to present a “streaky" or 
“blotchy " appearance. 

The one solution developer of roditml is convenient and eftl- 
cieiii, especially when employed for two-sided tilms or plates. This 
agent ki*eps well as long as the containers are kept, tilled ami tightly 
corked. 

With its ns»* the image appears quite rapidly, hut development 
must be continued until the film is so dense that no details are discern 
ibh* when viewed by transmitted light. Tho following formula may also 
Ik* employed: 


Rodinal 

Water 


I part. 

20 t,« 10 p:\rtr. 
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All advantage of t| u » orl „i 
nso,, ‘ k, *P*"K perfectly well us loncT?',,'* i! 

m.mll Ih. 1.1,* ami Hgl.Hy cnrk.Kl. p^mli "* 

Water. 

Ortol.' “ . 60 ojt. 

Potass, bromide. "*■ | «>z, 

Sulphite of *m|« (crystal*) 20 groins 

Carbonate of soda (crystal*). "*■ 

n . o ox. 

For use: Dilute 


*"tty lie , 


k «»luiion 

8 k °Pl in 


(180° c . c , 
/r'!j 

’ * Rnuim i 
(i.so 

< I5 ° groius.) 


water, according |„ th «. densii’y dwlnnl". " l>OVC .. r ""'' 


l»i‘l1.S of 


(isSS" - ™... 

mlinnHs the handling of ihis .solution ' dr0p ' w u«f„| 

* nm,OP ' r - VW * * ***» »o - „ 

Sulphite of soda (crystals). fi ? ,,UMCe8 

Bromide of potassium . “ ou "?<* 

Citric acid .. M SHU* 18 

. 20 grains 


For use : To I or. of II, e above solution add 10 
Before developing place the plate in 


(1500 c. c.) 
( f W gram*.) 
< I gram*.) 

t 1 3 gniinw.) 


gmins of dry amidol. 


Water. 

Formalin.. . ,!( >I«rti*. 

. 1 jmrt, 

for nlnml litre,, minutes, rooking the tray occasionally, then riot* veil 
and place iu the developer.* 

B. Modus Operaxdi ok Development. 

A Her the plate has been properly exposed it is taken to tin* dark 
room > ll,e envelope opened, and the plate removed. After having Ih^ii 
exposed, it should not be allowed to remain in the exposing room, if an- 
other ease is to be skiagraphed.) Place the plate, gelatine side up. in a 
tray of sufficient size, and pour on the developer. For development of 

1 Henry Ratal (Transactions of the American Kbntgcu Itay Society, M* 1 ' 1 wv: 
“The developer which I use for exinjure* of one second or less in i’li«-<i work, I iw? 
for calculi its well. It is as follows : 




(IHgni.) 

Sodiuni sulphite, dry.. 

. 6 dr. 

(21 gu>.) 

Potassium bromide (10 per cent, sol.). 

. 2 OJE. 

(M.2 c. c.) 

Hydrochinone. 

. 1 Or. 

(16 gin) 



(1 litre.) 


" If the high lights begin to show before -10 se<v>nd*, from two m Mr ’ 
p of the potassium bromide solution are added. Development * >° u " 


more of the potassium 
in four niinntej?.’* 
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flic plate, take four (1) parts of either reducing agent, above mentioned, 
and about one half (A) part of the aceeler.itor solution. If the image 
does not appear in half a minute, add another portion of the accelerator, 
'finis cautiously add at very brief intervals small quantities of the accel¬ 
erator, and the image will be better evolved than if an excess of the 
alkali lx; added to the reducer at fust. Start at one corner, and with a 
single sweep, pour on sufficient solution, rocking the tray to secure 
thorough immersion and evenness. To splash the solution is to produce 
air bubbles, and the latter will form spots on the negative. Should 
air bubbles be detected, touch them lightly with a pledget of cotton. 

For development of a special make of plate, follow the directions 
on the box. Observe all changes going on in the plate. After the plate 
has been developing for a minute or longer, lift it from the tray and ex 
amine it by transmitted light to see how far the process of development 
lms advanced. This is dependent upon the time the sensitive plate was 
primarily exposed to the action of the rays, to the thickness of the part 
under examination, the type of plate, and also upon the temperature of 
the developer and the dark room. I always judge the density by trans¬ 
mitted light, deeming this preferable to the reflected picture from the 
sensitive side. Another method is the appearance of the picture on the 
glass side or Hack, showing the reduced metallic Silver deposited on the 
glass. It will take a longer time to develop a plate Of the lungs, pelvis, 
alxlomen, or the denser parts of the body than it docs of the hand or foot* 
For the former structures keep the plate in the developer until the whole 
surface is uniformly blackened and very little light is transmitted. In the 
fixing bath the proper degree of density will be produced. To strongly 
contrast the bony and fleshy structures of a part, reduce the time of de¬ 
velopment or dilute the developer; tho result will 1 m; a “soft negative.*’ 
The necessary density may be obtained laler by intensification. For a 
good negative, start with weak developers and gradually increase flu* 
strength hy adding slock solutions (the reducer). In order to bring out 
the details with greater delicacy, some prefer to use first a suitable 
hydrochiuoiic developer, to effect sufficient density, and then transfer the 
plate in rodinul or metnl developers. When the plate is sufficiently de 
velojM-d, pul it iua trough of running water or under a stream from a 
spigot, always seeing that the gelatine side is up, and that it is not liable 
to gel scratched by any contact with the spigot or other body. Continue 
the washing for at least two minutes. 

The denser the structure, the less will be the oxidation of the emiil 
sions, and consequently the later the appearance of the part oil the plate. 
If structures of different densities appear simultaneously on the plate, it 
signifies over exposure ; in thatcase, pour off the developer, and substi¬ 
tute a fresh, weak developer. It should lie remarked that the developer 
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must not | I( . «i{|[,t«.<f . , 

,M> s,,n i U'i* is especially /r^'*,'slow, , h| 

s'^elfTiilor (so,liu 1 „',,, rl a„ 1 ,„o? iw '"" s: i'W-a.l Wi " 

Hi.- developer, or pm n„. " K ,l " - "mm . “ '""or 

l>-rol,m. of the developer should i, " H :l 'my of he «. .. "* ‘"1.. 

.- ..ot ::z x M it f ■ **► 

deceive the operator. 8 "" .. ^ by | to £* »'»*or 

if (lie image appears slowly,_f . ""“ '“ V 

miles sinto-exposure; In tl.iis ,„se ill, '"'"'"o ”r i H h , 

•my and add some of ll,„ accelerator rrfn , "«w of 2 

eienf development, ll„, desired densitv is ,n • " 8!,<l,lili "" ami s „i 
Hie plate, and employ a fresh developer l*°"r off and 

* sonie - - 

jected to comparatively weak developing solntion''(!o to 60 

:sT.;:::,r 

.-...sfiaa r&, 

Stock Solution. 

Water.. 0 

Carbonate of soda (dry). “ ( I® 00 c - 

Sulphite of soda (dry*) according to desired 

.. • ? ^ f . I to I j <>/. (32—18 grams.) 

Bromide of ammonium. 30 grains. (2 grams.) 

c,tn r"T d ;-. Vp. .. 

Hydrochinone... . i dram. (4 grams, i 

Glycin. 2 drama. (8 grams.) 

Metol. ... 2 drums. (8 grams. I 

Pyro. 4 drama. (10 grillin'.) 

Dissolve the chemicals in given rotation. 

To preserve Ilu* stock solution, wo recommend tilling small bottles 
of the exact size to hold just enough for making the diluted solution 
for the tank. The bottles should bo <juite full and tightly corked. 



Fio. 106.—Envelo developer. (Lyon Camera Co.) 



Fro. 107.—Automatic tray-rocker. (ROntgcn Manufacturing Co.) 


Water. 

Stock solution. 


120 ounce*. 
8 ounce* 


The developer should lie used fresh, and its temperature kept Ik ''"" 11 
and 05° K., niilil development is completed. 
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It is necessary to observe the following rules in lmiulling the developer: 

No. 1. Immerse the plates in ft tray of cool water before putting them 

In a tank. 

No. 2. Immediately after immersing the plates in the tank solution, 
move the plah-s up and down with a quick motion, to prevent air-bells or 
bubble* forming on the surface of the film. 

No. 3. After the plates have been in the tank from five to ten 
iniantes, ca ° l1 out o( Hi© lank and reverse its position, hy pine 
i„g that end of the plate which was at the top of the tank to the bottom. 
This will prevent the appearance of streaks, which are sometimes found 
ju tank development. 

No. 4. It is "’ell to roek or shake the tank, at least once in every five 
minutes, during development. This often prevents the appearance of 
streaks or spots in the negat ives. 

The Envelo developer (Fig. 100) is an extremely simple device, 
designed to develop two plates at one time, by the tank or stand method. 
It is constructed of metal, heavily nickeled on the outside, and coated mi 
the inside with a liquid proof composition. 

When the plates are large, and slow development is aimed at ; in 
order to save time, resort may lx* made to the tray-rocker (Fig. 107) 
which works automatically through the agency Of an electric motor. 

Fixing .—After development, the plate is washed in the tray with 
running water, instead of the usual method of washing it. when removed 
from the tray. This prevents breakage of the plate and likewise contact 
with the developer, which would cause irritation to the fingers. 

The process of fixing dissolves out all the silver bromide unacted 
upon by the light or developer. Allow the plates to remain ill the fixing 
hath for three to five iniimti's, after the chemical agent has liccn com¬ 
pletely removed : (his will insure permanency, freedom from stains, and 
perfect hardening. After all *• whiteness M has disappeared from the 
glass side, bring “the negative** to the light. I/nivc it live minutes longer 
in the solution, to allow for thorough fixing, as this plate has a thick 
double coated emulsion. 

The ar'nl chrome firing hath I largely employ, as it docs not discolor 
and keeps longer than the plain hypo fixing solution. It is made :is 

follows: 

Water. 100 ox. (3000 e. c.) 

Sulphuric acid. 3 ox. fflOe. c.) 

SOlphito of »xln. 4 ox. (120 gnmu*.) 

When dissolved, add 

Hyposulphite of soda. . 211**. 

Dimolvo, and arid— 

Chromo-alum, from ono to two ounces, previously dlwolvod in 20 
ounces of water. Follow by adding water tninakca total <»f 160 ounces. 
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Wanking. —After fixing, washing must In* quirkly and 1 horoiighlv 
done. One hour’s washing with running water is sufficient : if Ht‘ ? W, P 
ply lx*- not so accessible, place the negative in a flat dish and coMt« ||fl > 
rock for five or ten minutes. Change the water and repeat tin- P ,,M ‘ 
for one*half to three*quarters Of an hour. Remove the negatb* • ^ 

wash under the spigot, using a pledget of cotton to wipe off any h 1 
particle adhering to the gelatine coating. in 

Drying. —Dry the negative in a room of moderate 
which a ventilator supplies plenty of air. 1><» m>t di> 1,1 
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Himligtit produces softening and increases the density of the lilm. To 
dry a negative hurriedly,— i. in five or ten minutes.—lay it in a bath of 
alcohol after washing thoroughly, or put before an electric fan. 

The negative must be completely dried in one room. To take it par 
tially dried into another room and there complete the process, will result 
in Ike finished negative offering a difference in densities. During the 
Slimmer season the negative becomes denser than in winter. 

Hardening.— After fixing the negative, wash ami place it in the 
following: 

Water.•* OUIMCB (120 c. e.) 

Formaldehyde. 1 ounce (SOc.c.) 

Keep in this solution from five to ten minutes, rocking the tray from 
time to time. If the solution is made too strong the film may peel off. 

If hardening is done before the fixing, then the fixing process should 
require more than usual time. This will frequently 1 h* of necessity in hot 
climates and during the hot seasons in temperate climates. 

C. Improvement of the Negative. 

Intrnmfieathn .—This process with proper exposure and development 
is seldom required, except for special purposes, ». <*.. for under exposed 
«r under-developed plates. The negative is first well washed ami then 
placed in the following : 

Mercuric bichloride. 200 gr. (13.3 grams.) 

PotAwium bromide. 120 gr. (8.0 grams.) 

Water......... . . . 0J or. (200 e. c.) 

Keep the plate in this solution a short time, when it will lx* observed 
to lx* bleached uniformly white, assuming the appearance of a positive; 
the longer the negative is bleached, the denser it will become. It is 
again thoroughly rinsed and washed under the spigot for at least a half 
hour in running water, and then blackened in the following solution : 

Sodium sulphite. .. I oz. (30 grams.) 

Water. to*, (120 r.c.) 

or 

Aimiiontn. . 20 min. (1 c. e.) 

Water . ... lot (30c.c.) 

It now lming blackened, it is again washed, followed by drying. 
The least yellowish east indicates that the negative lms not Ihnmi washed 
sufficiently ufler the bleaching. The prints of such negatives show the 
soft tissues very faintly, producing a great contrast, and on account 
of their great density they print very slowly. 
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If n dry negative is I.. I„, ridmod, i" te'^ikcd i”*" 3 ' 

V" :1 " honr > ''••for*'iipplyiiig tlio solution. I.. i\"s/''''' t” r! *' 
nns.- (lie negative before holding it for ,ks - a, "=«.vs 

sufficiently reduced, wasl, thomughlv When \ As *.w 

“ „g.. Ihe action of light. 1611 “* k< * p 

A gradual uniform reduction will take place, it, raoidiiv ,.r 
<Icpcn.lrag upon the quantity of potassium fcrricyaoide add«l 
s i< icntlj reduced, wash and thoroughly dry. To reduce locally anph 
.“.irefully with a brush or cotton some of the solution on the wd ,'! a . 
,IV<1 ' alI °wing it to remain until sufficiently reduced: follow bv thor 
OUghly washing ami drying. 

Tbi* other mincing agent consists of persulphate of ammonia in 
water. One part to forty is Strong enough for most purposes (\ oz. to 
10 ounces). This solution does not keep well, ami should Im; made as 
required. Its action on the plate must he carefully watched -it acts 
slowly in tin* beginning, and then ail of a sudden very rapidly. After 
sufficient reduction, rinse thoroughly, ami place in a 10 per ceufc solution 
of sulphite of soda. Wash well again and dry. 

There is a great difference in the action of these two reducers. 
Potassium ferricyanidc, like most reducers, attacks tin* fine details 
mon* readily than the denser parts, the negative Iiccoiniiig harder and 
thinner. The persulphate reducer, on tin* contrary, appears to tedii" 
tin* denser parts more in proportion, 80 that the negathe 1,1,0111 
slightly flatter. ... 

Local Reduction.—T his consists of bringing in '*o"tact w,,h a 
part of the negative some mincing agent, destroying ' 1 t - iin( j v 

extent. Let us suppose a negative having a pi iatmg ' uhonld 

bringing out tin* fleshy part and deeply the os * ol '* ^ , oV w hut is 
desire to bring out more heavily the fleshy pa ’ . „ , |V ‘** |, ; ,rt of 

tern** being b* bother 

the negative requires a gieat deal 
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reduce the silver salt, thus giving mon* chance for the rays of light to 
penetrate the negative and printing the paper more heavily. The l>cst 
results in local reduction can only lx* obtained by constant practice. In 
local reduction the plate must he previously wet, as otherwise a streaked 
appcanincc will result. 

Causes and Prevention of Faulty Negatives. Fagging. \ total black - 
ening of the plate under development is distinguished from other 
types of fogging in that the former remains clear at its edge. Fog 
also results from a developer containing too much alkali, too high a 
temperature, or exposure to other rays than those emanating from 
the Crookes tube. Improper or too much light in the dark room also 
causes fogging. General fogging cannot be remedied; the negative, 
however, may l»c sufficiently cleared by a reducer, followed by intensi¬ 
fication. 

Stains. —Deep yellow, orange, or brown stains appearing gradually 
either in patches or all over the plate may result from imperfect fixing 
or incomplete washing after fixing. Another cause for these stains is 
decomposed hypo in the film by improper washing, or the use of alum 
or acids. Over developing frequently causes greenish stains (excess of 
Inducing agent). 

Spots. —Spots or pin-holes in negatives are usually due to air 
bubbles and decomposition of the films. Small clear spots generally 
result from dust particles. Another type of transparent spot, 
irregular in shape, results from the scum of the developer. This is only 
seen on the surface of very old developers. Sediment, ueemnulatiug in 
the trays, graduates, and solution bottles, may conic in contact with 
the film, thus interfering with the action of the developer, the result 
being spots. Particles of undissolved developer (pyrogallol) adhering 
to the film produce irregular dark spots. Cleanliness in all the steps 
of the developing process is the only preventive against the formation 
of spots. 

I). Printing (Pohitivk'), Toning, and Mounting. 

The X-ray image of the negative may lx* printed on paper as in 
ordinary photography. All diagnoses, as far as practicable, should Im* 
made from readings from the negative instead of from the print. Then; 
are instances, however, where information may 1** gained from the print 
which inadvertently had been overlooked in the interpretation of the 
negative. Another advantage in using the print is that it may be passed 
among a class of students for study, a procedure that might endanger a 
valuable negative. A properly cx|x»xcd and well developed negative 
usually serves to produce a good print on almost any reliable paper. No* 
commonest printing-out paper used in this work is the ordinary 
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carpal portion by laying card-boarcl over » Z,'l" T" ,he «*<>•**£ 
"K line vonhl be readily discernible, being’e^, " ," ,0Vi " e “> • <Hvi„. 
we desire to achieve. exactly the opposite of w] 1;it 

(rround- Gloss Sub.stitutr _Tiw» „i 

all dost particles, finger marks el,/' //T.f'T'T, f ,,|ate is ‘lm„i,d „f 
in called ground.glass substitute is non,8'“" resins 

precaution being exercised to nrevent ti * r ?, e ' en y ovcr ,l "' surface, 
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into the gum layer corresponding to those parts which are -ihi,, •• 
A ° eve " n I‘ a requires skill, and in order to guard against any 

errors 1 advise the use of a print from the negative before it has hecn 
prepared, thus acting as a guide. If the negative is uneven, scrape t ho 
ground-glass substitute from those parts that are too opaque to the rays, 
thus allowing of the easy passage of the latter. Soft negatives should be 
printed with tissue paper over the printing frame. With a little prod ire, 
the inexperienced will rapidly learn the art of developing. It in better 
that lie do this work himself than to rely on the services of professional 
photographers. 


will t| I 11 wl I rO Ubi ll^« • ** “ .. | 

the rapidity with which the printing is done without (he aid ol >n 
The time of exposure to artificial light can lie ascertained on \ ►> ^ 

ing the direetions and by experience. ^ elox and bromhh I M I' ’ . 

developed according to the “instructions accompany 
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Tonin'/ Promts. Albania paper, -after being printed, should Ik* 
trimmed, and them washed in running water until it ceases to be -‘milky/* 

The prints should now be placed face to back, one upon the other, and 
introduced into the toning solution. Tin* lowest print is then removed 
and placed upon the uppermost, continuing this process for some time. 

Tonino Solution. 

Chloride of gold .20 gr. (1,26 grams. ) 

Acetate of soda. 1 ox. (30 grams.) 

Water .20 os. (625 r.c.) 

Keep slightly alkaline by frequently adding sodium bicarbonate. 

Of the stock solution take an ounce, dilute it with ten ounces of clear 
water; it is then ready for use. 

Put the prints into this solution; keep them moving, thus insuring 
even toning. If the toning be too slow, a few drops of the stock solution 
should lie added to the diluted toning solution. On the other hand, if the 
toniug is too rapid, a small quantity of water should be added. Usually 
from 15 to 20 minutes are required to bring ont an even and proper 
tone. After the toning process is completed, the prints are thoroughly 
washed for some time in running water. The prints are next introduced 
into a fixing hath which consists of 

Hypojuilphite of soda . . 2oz. (60 gnunn.) 

Water.20««. (600 c.o.) 

In this solution they should he allowed to remain for at least 15 or 
20 minutes, keeping them in motion. All these processes should be 
conducted in a dimly lighted room. 

Mountin'/. —After the prints have been thoroughly fixed, they are 
again washed for several hours in running water. They are next placed 
separately on a plate of glass (face downward) before drying, and all the 
wrinkles are rolled out by blotting paper. The back of eaeh print is now 
painted with photographic paste and mounted on stiff card-board. Blot 
ting paper is placed oil the face of each print, and a roller used before the 
print him dried, to remove any wrinkles. 

Ponitirm,- —Another method of printing consists in placing the X-ray 
negative into a regular printing frame, and a sensitive plate behind it. 
Everything being in total darkness, light a match and expose the plate 
for 5 or S counts. Develop the plate in the usual manner, the result be 
ing a “positive.” These positives are the exact size of the negative 
(contact print), while transparencies and lantern slidi-s are reduced in 
*»z<\ If prints are made from these positives, the lsines will appear 
white, the fleshy parts dark, etc., similar to the appearance of the original 
negative. 
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iv. Interpretation of X-ray Negatives. 

'r-’n ,,r * he 

)« made . H tins is not easily procurable, the negative can be improved 
*v the process that I have mentioned in the chapter devoted to pho¬ 
tography. fn those cases where difficulty is encountered in arriving at 
a positive diagnosis it is imperative that a duplicate be made in order 
to confirm the earlier diagnosis. 

A blurred negative cannot he remedied and is in every way inferior 
to an under- or an over-exposed plate. 

The skiagrapher should keep full data of the technic when making 
the negative. He should always endeavor to interpret it correctly and 
to compare it with a negative of the corresponding part in the sime 
individual: lie should study each part and its anatomy, and make him 
self thoroughly informed upon every subject that comes to b* m 
diagnosis and opinion. ,l lC 

/Tow to View thr Xrffdtirr. It is of prime importance to kn» 
exact relations of the tube and the position of the part to the p 

The X-rays emanate from a small point on theor 
then traverse the object, casting enlarged shadows on the flu- 



Tlu* collections of silhouettes are therefore 
there is a Composite of the shadows of the object near tlic lube mid those 
near the plate. W lien a negative is dry and ready to be examined, the 
f , vi . of the skiagrapher or observer should take the place of the anode of 
the Crookes tills-, the film or gelatine side facing the interpreter's eye, 
<M|iial to the distance of the tube from the plate. 

Suppose that tlie right palm is in contact with the sensitive side of 
the plate, when examining the negative, it follows that the negative will 
be seen when the gelatine side is toward the observer's eye; but if Hie 
observer's eye corresponds to the Crookes tube, then the dorsum of the 
hand will be brought into view. On the contrary, with the glass side 
toward his eye, the observer views the dorsum of the left hand or palmar 
view of the right hand, which is equal to the fluoroscopic view or a 
print. For instance, a patient is in the dorsal position, the plate placed 
against the hack and the tube over the sternum, with the gelatine side 
(film) toward tin- observer's eye and the eye corresponding to the 
Crookes tube ; then this negative will show as though the observer were 
looking through the anterior wall of tin- thorax ; the left side of the 
patient will be his right side and nicr rersfi. 

If you examine this negative, with the glass side towards your eye 
(which is equal to placing the fluoroscope to the hack, or looking at a 
print) the right side of the patient will Ik* your right side, etc. 

If a ventral or anterior view is taken, place tin* plate in front of the 
chest and the tube posterior ; when this negative is examined film side 
towards the eye), the. patient is viewed through the hack, his right side 
will Ik; your right side, etc., but if you look at the glass side of the neg¬ 
ative, then this will lie equal to the fluoroscopic view or a print, i\ />., the 
patient's right side will be your left side, etc. 

I prefer to make the examination or interpretation directly from the 
negative and not from the prints. lK*cause prints reverse the views. If 
we look at prints of the anterior view of the thorax, our eyes do not 
correspond to tlu* anode of the Crmikcs tube, but wear© looking at the 
trout of the chest and rays are coming through the hack of tlu; patient ; 

call this tin* ventral view, etc.,—/. e., tlu* view or part that is next to 
tho gelatine side of the plate, the fluoroscope. or print, or its equivalent 
to the negative glass side toward our eyes. The negatives should In* 
placed or held with tlu* gelatine side toward tlu* examiner's eyes, Ikk-;iiis»* 
>n this position, we look through the object and see its shadows more 
correctly and truer in their relation to each other. There will likewise 
In* no reflection of light from the film, as there will be from the glass 
side. The negative can be held by the examiner who manipulates it, by 
viewing it from different angles, or an assistant holds the plate and the 
operator examines it from different distances and angles. 
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Flo. 100.—Author’* ncg»tivc-vlcw1nx Im>x. 


This lx>x contains throe scries of eight c. p. lights behind the ground 
glass. When a dim or weak light is desired for less dense negatives, om* 
series of lamps is lighted : if strong light is desired, the No. 2 switch is 
turned on and greater illumination is produced. I his box contains i" 1 
(orations and is lined with asbestos. The preferable light for tin • v,ni 
ination of negatives is white (day) light or the electric light. _ 

intensity of the light e:m he ... . Intorpoe.t.on «f 

ground glass or a rheostat, as necessity requires. 

A. Foreign Bodies. „ I)0Sfi ji,u* 

in interpreting a negative for a ‘’T'*" ^ 
errors, such as white spots produced by air bubbles during 


the- presen 


c or drcssiiij 




the bandage 

shadows. When semi-opaque bodies east their shadows on those of the 
Cues the contrast may Is; only very slight, especially so, when tin* plates 
jir0 undeveloped. Small l>odies in the deeper portions of the body (as 
for instance in the abdomen and in bony cavities, as the eye may defy 
detection if the time of exposui-e is pi-olonged and secondary rays produce 
(ol r.riu£ oil the plate. This occurs especially when the foreign body is 
non-metallic,—*. c., a fragment of stone, ete. 

•g pBAcrruuKS and Dislocations. 

Green-stick fractures and impacted fractures are often difficult to 
recognize. If the rays do not penetrate the separated fragments, the 
shadows will be superimposed, and the characteristic dark line on the 
negative will not be visible ; in impacted fractures instead of this dark 
line there will appear an increased white shadow. Epiphyseal lines 
should not 1)0 lost sight of. The elbow-joint in children should he 
compared with the corresponding normal side. 

Fractures of the Hip-Joint .— In these fractures note the changes oc¬ 
curring, even if the dark line on the negative is not visible; and also look 
for any change in the continuity of the periosteum, the shape and relation 
of the femoral neck to the trochanter, etc. Compare the normal hip-joint 
with the affected one, and take a skiagraph of both flips on one large 
plate, being careful to observe the position of the feet. 

Dislocations .- This condition can lx* discerned easily. The relations 
of the heads of the lames may often Ik* disturlxtd or changed either by a 
peculiar position that the part may assume, or by a faulty relationship 
in tin* position of the tube to the plate; this frequently occurs in the 
shoulder joint, in the acromioclavicular articulation, etc. Intra-articular 
cartilages are transparent to the rays and may thus Ik; mistaken for a 
dislocation. 

The ventral and dorsal positions of the shoulder-joint present difler 
eat appearances on the negative. 

0. Dim: ah ix and Tumor* or thk Bones. 

It is important to determine if the growth is osseous or of muscular 

origin. Whenever possible the shadow should he east in the light field. 

mid note should In* made whether the shadow is attached to the I>erio> 
tctiui or to the central portion of the hone. Do not diagnose the bon\ 
normal ridges, grooves, or projections as irregularities ut tin* compact 
Portion of the bone. The early stages of any special bone disease are dit 
ferent fated with difBcultv from other osseous diseases by the appearance 
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False ami Irue ankylosis should Is. carefully differentiated. Bou, 
ankylos.s may be eselwhd by the absence of lease shadows, or by tee 
obliterated intra-artiealar space, whicli is absent in false ankylosis'. In 
advanced cases deposits of tophi arc demonstrable, and one cin observe 
willi certainty whether the disease is iiitra-articular or periarticular in 
origin. 

In hip-joint disease or in any other disease of the bone or joint, the 
true conditions or size of tin* bone may be altered, diminished, or increased, 
either by being nearer to the plate (as the result of atrophy of the muscle 
from disease), by disuse, or by other causes that may exaggerate the 
normal size of the bone on the negative. 

D. Diseases of the Soft Structures. 

ft is very difficult in these conditions to skiagraph or to obtain* 
Clear shadow on the negative, and even when once obtained it cannot l» 
differentiated from similar conditions, as Upoma,' ^ 

soft negative, full of details, is most desirable, and way 

bv slightly under developed and properly expos"! p ' ’ k f | 1;l i r , 

' Brain tumors ace v.-ty difficult «» *«■«* £ 

especially in female subjects, should not be mistaken 
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ver the anterior wall of the thorax, the negative will reveal the cage like 
trance of the thorax ; the anterior portions of the ribs will appear 
sharp and distinct, and will form an angle with the posterior portion. 

jf the negative has been exposed in contact with the back of the pa¬ 
tient. then the posterior porti.. the ribs will be more distinct than the 

anterior portion, the latter being further from the plate. If the time 
of exposure is prolonged, these anterior portions of the ribs will be 
indistinct and widely separated. The shadow of the diaphragm will lie 
more distinct on the affected side, being less mobile during the exposure. 

In comparing the transparencies of the apices of both lungs in right- 
handed persons, the right side may appear lighter on the negative. 

In viewing the anterior wall of the chest examine the intercostal 
spaces; do not mistake the shadows of the anterior portion of the first 
rib (often east between the 2d and 3d intercostal spaces), or the sternal 
rad of the clavicle (which may show an increased shadow . for consoli¬ 
dation. The shadows of the sternum require most careful observation and 
the shadows of the scapula will often ho cast outside of the thorax. The 
female mammary glands throw pronounced shadows. 

In the incipient stage of tuberculosis, the apices of the lungs must 
be studied with great care, as a slight degree of congestion or infiltration 
will throw a shadow on the affected side. If one apex is diseased, the 
diagnosis will be arrived at with less difficulty, because an opportunity is 
afforded for comparison with the normal apex. Do not compare the 
transparency of one apex with other portions of the lung, but apex with 
apex, etc*j for as the thickness of the thoracic wall differs in different 
parts, so does the transparency vary in the same person. 

Bronchial or lymphatic glands when calcified (aud which are tuber¬ 
culous . can often be observed wit hout difficulty ; small areas of consoli¬ 
dations will appear as irregular scattered light patches. Longitudinal 
streaks on each side of the heart are supposed to be due to the foldings 
of the pleura*, when the latter arc viewed edge-wise. Upon tho nega¬ 
tive the posterior view shows the rilw very clearly aud distinctly, and 
likewise the vertebra). The anterior portions of the ril»s, however, 
are blurred, because the posterior ribs are nearer to the plate and are 
immobilized. 

Abscesses and empyema do not east shadows so dense as does consoli¬ 
dation : neither do the former obscure the shadows of the ribs. Pleural 
thickening is differentiated from effusion in that the latter casts a unitorm 
mid more dense shadow; the level of the. shadow will change with the 
position «d’ the patient and is best viewed in the erect or sitting posture, 
in thickening of the pleura an irregular outline is discernible. 

In consolidation the shadows are larger, more irregular, and dens* r 
than those cast by the ribs, aud especially noticeable in aduinud i.is«s 
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rociiiiibciit posture the fluid ' ' ® u '‘t while the lrn; Ml *- v Uir* 

,,, 1 "«“ .... «• ri., ia g ** 

"lion it is of connideniblo si Z( -. ' " f thc llllil1 will is, vi '. “ : 

Prior to a paroxysm of severe comri.i ! 

graphic examination b e made with flu “ a fl,,0ro «™pic op , 

~...: -.. ~: 

. .. - * - 

The shadows Of the ventricles, tlio auricles and , 

recognized ; for a detailed aoeonnl. the „„.. is'^femsHo l^h^ 

devoted to the Circulatory System. * ***** 

I have made stereoscopic skiagraphs of tlie thorax which are™* 
usolul in differential studies in pulmonary and cardiac affections. 

F. Ammi:\tary System. 

Stricture of the oesophagus, whether due to a growth within orexter 
11:1 1 compressing the oesophagus, is difficult and often impossible to 

differentiate by the skiagraphic appearance; but if thc growth is within 
the (.esophagus and the latter cannot be dilated, it becomes necessary to in¬ 
troduce an oesophageal bougie; on the other hand, if the growth is external, 
the sound can be introduced by displacing the growth to one side. 

77/e Stomach. The reader is referred to Chapter V., Alimentary 
System. 

G. Gentto-Urinary System. 

Only in emaciated individuals arc thc shadows of I In- ki-l'w ys «*sy 

of demonstration. In tlic normal individual, Shadows of tin. 

seen on the negativo are very unsatisfactory. ito( j l ,nl 

Renal calculi should not be mistaken for biliary ^ 

concretions, enteroliths, tuberculous foci, <" al>s< ^ «. ;l iisc an 

mulations of sand in the pelvis of a kidney may 1 " ' • ,,,|*iilo 

erroneous diagnosis I” bo made I «««« ""'j,’, w( ,| tlivclinnK''>" ,1,c 

of bismuth for a calculus, but a sec. '■%“. J postpone"- 

position that the capsule assumed, and the op. ntt.0 



rir. Henry Hull/.' roported a case in which ftactnro of the transverse 

process "fa vertebra would have I.mistaken for a calculus had „.,i 

made a steroo skiagraphofll.ee.. Whether a raid,ins is i„ 

lower part of Hie ureter or in the bladder, is often a difficult mailer to 

decide. 

There aro three, methods for ascertaining the exa4 . t loftut - mn ()f 
calculus. I- By inflating the bladder, when the shadow cast will |>,* 
darker on the negative. 2. By injecting water, when the shadow will 
Ikj seen to be lighter than the surrounding structure. :j. By introdne 
i„g a catheter, when the presence of a (small) stone in the ureter will In- 
noticed by its position, and relation to the end of the catheter. By the 
(ii*t and second methods the relation of Hu* calculus to the bladder will be 

observed. 

Several small round white spots often mistaken for calculi may Iks 
noticed along the left line of the ureter. They arc frequently situated in 
a curved line and arc more frequent on the left side than on the right, or 
sometimes on both sides of the same patient. They commonly occur after 
the thirtieth year. Their true nature is a disputed matter. Some believe 
them due to the presence of sesamoid bom-s in one of the obturator 
tendons.* Russell IT. Boggs is of the same opinion ; others incline to the 
belief that they are calcified glands. 

Dr. Joseph F. Smith,' of Chicago, believes that in 25 per cent, of his 
cases negatives of the pelvis contained from one to six small round 
shadows, sometimes on one side, sometimes on both sides, in the vicin¬ 
ity «>f tlie ischium. He found, by dissections of cadavers, that these 
shadows are caused by small bony deposits that occur in the pelvic li^u 
incuts, especially in those attached to the spinous process of the ischium. 

I concur with those who believe that these spots are phleboliths. Among 
the latter may be mentioned ('has. L. Leonard, Henry K. Paueosist, and 
Max Kcichinan. 4 These shadows ran 1 m- differentiated from those of 
UTctcral calculi by passing a metallic bougie and by skiagraphiilg in *i/u. 
If these shadows are outside the shadow of the catheter, they are evidently 
not ureteral. The autopsy of one of my eases showed the presence of a 
phlcbolith. 

Vruical Calculi. The shadows of the sacrum and coccyx may be 
superimposed by the shadow of a small calculus, hence the shadow ni the 
latter nmy fail of differentiation. This is also true of the shadow of 
impacted feral matter in the rectum. The bladder should be evacuated 
just prior to the X-ray examination, as water offers a barrier to the 

1 I'nui-acti«.iH „f the American Ki'intgen Ray Society, 100»5. jmuc l-W. 

* !’*• W. Caldwell, Mcilical News, April 22, 190->. 

5 TraiiHactioiH of the American Rontgen Hav Society, HHW, p. 

4 Fortschritte a. d. Ooblote der Hontgenatnihlen, Feb. 22, HW»t. 
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There arc 

interpretation an.l are as lhZ'"'I "'" ,Kglltive that ,l,.f v 

™ irsr^^Js 

v. Stereo-Fluoroscopy and Skiagraphy. 

A. BTlRTORY AND PRINCIPLES. 

,irsl i«y«<i iC in'this^ollmrvnv'p^f”!^^ '" ski ^'P'‘-'- *M 

quently used abroad. U 1 Thomson 1 and subs*. 

k,,0 " n H‘«ir studies m Comptes-Rendos, March 30, 189<>. 

Dr. Mackenzie Davidson was perhaps the first investigator to pro- 
dace and interpret X-ray photographs by this method, publishing an 
article in the llrilish Medical Journal in 1S9S. 

Professor G. I’. Girdwdod, of McGill University, Montreal, Canada, 
made extensive use of this method in studying foreign objects. The 
leading scientific journals of Germany have published many articles on 
this subjeet, describing the methods, the apparatus, and detailing advan¬ 
tages gained by its employment. 

In October, 1901, Dr. Louis Weigel, of Rochester, exhibited a stereo¬ 
scopic outfit before the members of the New York Medical Society, and 
Dr. A. B. Johnson, of New York t’ity, published an article on Hus sub- 
jeet in the .Vew York Medical Record, Soptoinlicr, 1909. 

In order to produce a stereoscopic picture, it is necessary 
a pair of tnl>cs so that when worked simultaneously they will P™"™/"" 

the fluorescent screen a double set of outlines fuse... ™ 

on. this efleet we.. alternate the are of the 

intervals that the continuity of vision may accomp 
two images. (Figs. 110, 111 ) ... . from each other. They 

The anodes are placed about <> cm. c i» b| l>v individual 

are alternately excited by a single coil, but prelu.i 5 


i Electrical Engineering. Man-* 

. Trade Railiologie MAhcale. P- ’«"■ 
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coils. The terminals of the secondary coll are connected to the tubes 
alternately, by means of a commutator or switch worked automat iesilly. 
It is also necessary to have ;t revolving opaque disk containing two 
apertures on directly Opposite sides, and set apart from each other at a 
distance corresponding to the space between the examiner’s eyes. 

If the sector disk and the automatie switch rotate synchronously, 
and arc so adjusted that the IiiIm* on the left side becomes luminous 
simultaneously with the passing of the aperture for the eye of that side, 



there may he observed a sharp image on the fluorescent screen 1m‘ tween 
tin* left tul»o and the perforated disk ; this is suddenly followed by an 
obscuration of the vision of the left eye. In this instance the tube is 
suddenly thrown Into illumination ami the image of the part is thrown 
upon the screen. Dr. Davidson' constructed such an apparatus. 

B. STKUKtV-Fl.l'OKOSmpV. 

Briefly, this stereoscopic fliwrosoope consists of a fluorescent screen 
illuminated by two lubes which spark alternately. A rotating disk with 
appropriately placed slots eclipses each eye alternately and works syn¬ 
chronously with the sparking of the tubes. Each eye sees the shadow 

'f>r. Mackenzie I>avit|ia»n tlfserilM*.! the inechaniMn «>f hll invention, needier 
with the application of its principle**, before the Kuntyen Kay Society of I/mtlon, on 

December 0, iwki. 
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vast from one tnbt> v 

‘I"' shutter, rtc bein,?'TnT- ima8B is ,,n,s ^*M 
illainlnutiim „r Ihogere-cm® «’>«>• ■< ■«••> mpi„ 

K. W. Caldwell 1 uses a , a f , 
variety (two anodes) at a distant* ,,f , 1 ^ ,U,>L ‘ of the doubi 

provided with a shutter whirl, permits 

flooimrant screen. In other resets the a ,?/ ul tlln « vfeiV 
Davidson’s device. apparatus is very s i„ri e 

- 1,111 la, , 0 

c. TkCIT.VICJ OP STERKO-SkiaGRAPHY. 

In brief, the technic consists of obtaining t w 

«f the same part, or of employing ..,y,-, ( u„ «.„sTliv'.Tl ’"“‘"'"I** 

changing I ho position ,.f (l, e pai ls, Inn i„ alti.r.intimr, 1 ’ 

Crnnkos lube two and a half to two ami ..Were inSre 0 '' 1 "’ 

corresponding to the distance between the pupils. (Fi ,, ,P, ’ 

qucntly these .wo negatives or skingnuua ... in- ,‘„i J** 

s -mni instrument. I. is importan. to observe that the , i' 

tl,e stereoscope is to be used should fire, In- .. . skiagr, | ! 

ill order to locate accurately the seat «»f the injury. 

For use in stereoscopic work, a plate-changing box (Fig. H3 ; . with 
a top of thin wood or hard fibre and measuring from 11 to 17 incltos r! 
to 43 cm.), is employed. The size of the plates is marked upon its top, 
in order to correspond with the dimensions on the drawer of the 1x>x! 
Over this box are placed cross-wires, which facilitate the accuracy of 
superposition. It is advisable to have a horizontal bar scaled in indies 
and centimetres. The skingrapher should first centre the object and then 
move the tube to the right, corresponding to the vision of the right eye, 
one and one-quarter inches, or 3 cm., and procure a picture. Place 
another plate in the drawer of the box without moving the object, and 
adjust the tube to the left, corresponding to the view of the left eye, ami 
again taken picture. The plates should be marked ‘‘right mid “left, 
to obviate confusion after photographing the part. 

Some operators use two Crookes tubes at a distance i the amahs ! 
seven or eight centimetres, not moving the tube at each explain. * 
objection to this method is, that the two ttthes "HI have d.fteivni »«*• 

grecs of vacuum. t t , jrt t |, 0 

A. B. Johnson, of New York, and P. Tzcrmak prcle 

box two and one-haif inches instead of sliding tin tn,M - , p| ;l(e 

Another method ..f taking stereoscopic “££ #|f , J 

holder so constructed tliiil, by a h.-avys ieet <• ^ ' f (||i . |;1VS .Viler 

tained [.holographic platels shielded rom " 

. Electrical Review, November M, >»'• 

’A. II. Johnwin. Annul, "f hinder}. 1 1 
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p 


Maximum The maximum displacement of foctw tulx\ 
The distance of the tuts? from the surface of the object. 
The thickness of the object. 

P (I> -f P) 


Max. 


Flo. 113.—Author’s plato-chaiurfng ]»ox. 

**": j; icu,res "r v r ^ ^ *>• ...... ....,, 

' .. . “ » rednced siz <‘. a<«l viewed as posifiv.-s „„ glass a 

ie trading stereoscope. This method is suited for tin* extremities, hot 
Mof for flic* chest, abdomen. etc. 

Marie and Kihatif 1 have derived the following formuhe and t«Me, 
"liich they assert will give the most relief and perspective view without 
fatiguing the Operator’s eyes. They arrived at these deduced result* h.v 
a series of experiments founded upon mathematical proofs: 


60 P 


1 Archives dYdectridhS mtSdicalo expf*rimental<* of elmiqnc- vm 
and Traite Radiologic Mfdicale by Bouchard, pp. and MO. 


L, July 15 . 


thk principles of technic. ., l7 

When the aefual size (dimension) is desired then • 

cm.—viz., the distance between two pupils. ^‘‘Mual to O.G 

* p d> - P) 


Marie and RibauVi Table . showimr tlw vo*, • 

'"V «■** — ex,.S’TtaS c' V T" 

... -..u, irih^r-htrjr fr 1 — 

thickness.the distance of the tabc is 40 n„.„ ,i„ V ’ 

of the lube will Ik, equal to 0.1 cm. " ' 1 displacement 

P = Thickness . . 

OK TUB OBJECT. JJJ8TANOK OK TUB TURK FROM THE SURFACE op T |« K OBJ Err. 


Inch. Cm. 



12 

Inch. 

| 30 

16; 

40 I 

Cm. 

1 neh 

Cm. 

Maximum 

IIISKEACEMBST 

8 

0.0 


10.2 


6.4 

St 

ift 

8.8 

ii 1 

U 1 

3.0 

2.8 

0.1 

4.1 

2.4 

IA 

4.0 

i 

1.8 

11 

II 

2.0 

1? 

1.5 

, 2.4 


1.3 


! 2.1 

A 

1.2 

i 

1.0 


23 J no 


13.5 


0.3 


7.3 


0.0 


4.3 

21 j 

3.5 ! 

It 1 

3.0 

U , 

2.4 

1A 


I have devised a special table and an adjustable plalc-lm!der, which 
1 nclteve possess many advantages. 

The table is so constructed that the tube can bo made to slide 
a a rod with great case, whether on tin* lop, bottom, er side, without 
discomfort to the patient. 

Usually in skiagrapiling for either simple or stereoscopic purposes 
" p,,l, ** place*I over the tablo or plate-changing box, and the weight 
I do patient rests upon the plate, thus changing the original position of 
e OM, 'K" body. A\ ith the above device, the part may In* placed in a 
natural position, without the plate-changing frame touching it at any 

fo produce two negatives of “equal density “ the degree of [icnetro 
! 0, ‘ rays should Ins as nearly uniform as possible, and great wire 

auonld he exercised in development. 
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second exposure than l*»i t ■< i > desirable. 

penetration lessens. Short exposure are n. 


THE PKINCIPLES OF TKriINir. 


Lately I have been <l«*v«*lopin K for the- same duration of time two ex 
posed plates in one tray, but I have discarded this method, l H *canse the 
handling of large plates is difficult and the plates differ in density, hut 
now I develop them separately, and by carefully mixing the developer 
before and during the progress of development, 1 alter it as the plate 
requires, to secure equal densities. Soft negatives are preferable. 

D Methods of Viewing Stereo-skiagrams, 

Wheatstones Reflecting Method. —This instrument, devised in 1838, 
consists of two vertical mirrors accurately set at a right angle (the ver¬ 
tex of the angle facing the middle line of the observers forehead}. this 
arrangement of mirrors slides forward and backward, and is placed over 
a long board, upon which is a vertical frame parallel with the reflecting 
plane, forming an angle of 45°. These frames and mirrors are so con¬ 
structed that the observer can easily superimpose the two pictures. 
(Fig. 114.) 

The pictures must Is* so placed in the frame as to hold the same 
position as that occupied by the Crookes nils* during exposure. For 
instance, the picture marked “right** should lx* placed in the frame to 
the right of the observer in order to get an anterior view of the part. If 
placed in the left-hand frame, a posterior view will Ik* obtained. When 
prints are examined with reflected light. by turning the prints end t*»r 
end, without changing the “It** or “ I/* positions, posterior and anterior 
views may be obtained : this is known as pseudo-stereoscopy. 

The advantages of \V beat stone’s reflecting method are that: Any 
sized negative, oven liefore a print is made, can he viewed. \\ hen nega¬ 
tives are used without prints, the picture is seen more in detail; nega 
lives can he examined while wet. I Imre two holes in a block of wowl 
which is placed 1x4ween the reflecting mirrors, where the same reflecting 
light used for negatives can be set for the illumination of prints. 

Iirrirxfcr'n refracting or lenticular sterantropr is founded on the prin 
ciple that two pictures can be produced, by causing a displacement of the 
tills*, two and one half inches (fi.r. cm,), with the pictures side by side, 
and viewed with two prisms i 18°) f«»r each eye. (Mg- H ( M 

These pictures will Ik* superimposed according to the laws of rvfrac 
lion. One disadvantage of the Brewster refracting store*vseojM- i> the 
great degree of the convergence of the axis of vision required, and He 
necessity of reducing the size of the pictures for use in this refractor. 
This has been overcome by Walter, of (Jetmany, who plan* the original 
size negati\e in the frame and views it with different prisms, tl’ig. 

Then* is yet another metlusl of viewing these Hleretwcopu transput 
eneies or prints. The reduced pictures mounted in frames an* plan**! on 
an endless chain, and an* viewed by the operator who l«**ks through the 
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Fio. lift.— Prtem stereoscope of Walter. 

details is afforded. 1 believe this process will be useful for stereo¬ 
scopical ly illustrating medical journals and scientific books. Therein 
another method of combining stereoscopic pictures without an instru¬ 
ment, which can easily be acquired by crossing the visual axes. Place 
the skiagraph in front, hold lip the index finger in the middle line 
between the eyes and the skiagrams, and while looking at the top of 
the finger, a third picture will appear in the centre, offering a most 
beautiful stereoscopic efleet. 


. Advantages of Stkrkoskiagr vpiiy. 

An ordinary skiagraph is composed of superimposed ;|il 

fferent densities, which appear tint on the negative oi I"" 11, j t j„ 
(ion contains many Shadows appeariue indistinil ,|j H iinii 

e stereoscopic pictures H'<- siipcrimposillou will...any 

,1 visible. TWO plates exposed a, A.' 

ificicney in one is easily compensates! for '" 
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advantage is that the anterior and the posterior views are discernible 
|„ passing, we Will very briefly note a few „f the many application^ 

of stereo skiagraphy. 

Anatomy. For demonstrating the structure of the Iwnes I„ the 
long and short bones the trabeeuke are seen, ami in the long bones we 
may observe the latnell® in the shafts and in the cancellous tissue 

Tin* spiral arrangement of the lamella* is distinctly shown, especially 
in the humerus and femur, also its change in direction near the articular 
surfaces. 

In examining the skull, the grooves for the meningeal arteries are 
seen, the concave appearance of the cranial processes, the frontal sinum*. 
the antrum of Highmore, the turbinated bones, etc. 

In studying the mechanism of the joints, these pictures give a per- 
spcctive of the relations of the articular surfaces of the lxmcs, their actual 
depths, and the relation of the processes, to the olwerver. 

Arteries, veins, bronchi, and excretory ducts, when injected with 
opaque materials, such as lead or mercury, show their exact relations 
(their depths) to the bones, the muscles, etc. 

Surgery .—Of the numerous methods of locating foreign bodies stereo* 
skiagraphy is the most satisfactory, because it offers a definite view of 
the foreign body, and thus enables the surgeon to oi>emte with cer¬ 
tainty. The negatives should he soft and full of details, in order to show 
shadows of different tissues, especially cystic and sort tumor tissue. 

When two negatives of this kind are super imposed, the intensity of 
the shadow is doubled. 1 am and have been using this method in 
the Philadelphia Hospital in a series of experiments for detecting and 
locating brain tumors, etc. 

The foregoing statement is also true in regard to fractures. (Fig. 

1 Hi.) By this method we may procure definite views of the injuries, the 
exact, position of the fragments, the amount of overlapping, the separa- 
tion, the degree of apposition in deformities, etc. The ordinary skiagraph 
does not show the variety and character of dislocations. The stereo *8ki a 
graph overcomes this difficulty, ami enables one to differentiate between 
un anterior and a posterior dislocation. We may view the thorax either 
troiu an anterior or posterior aspeet. The heart and the aorta with their 
various relations are interesting and fascinating from a practical and 
scientific standpoint, hi the study of normal and morbid conditions, 

1 invariably resort to the employment of stereoskiagraphy at the 
Philadelphia I[ospitai. 
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l XTkonutrrio^. 
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in vo *tigating 
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-IlClOUbt- 

, T'" 0 " ttrongh .. . 


.»*»rmrtmKY 1RACT. 

V mv ° s " ,,li '" 1 th0 blood-vessels of infante andadnlte bv h„w, 

•nVi'lt “l S " S ! :n "'" "> 'toX-wj-s. Tin- substance t^Tbl 


.. *.. 

;V ‘ .. ,, ’" s research 1ms l>ec» greatly »«nv 

I ho applicnt ion of I he X rays. ' mu,lifl «l through 

A. Blood-Vessels am, Ilwnumav Tract 

I 

into tl 

. ' ! , " ,Ctalh0 mercl "- v - to demonstrate 

sliai ply the arterml tree, the iiyectioii must be done carefully and slowly. 

Ry some it is deemed advisable first to empty the arterial system of all 
its blood, and then to inject a solution of zinc chloride, so as to get rid of 
any existing clots. This solution should be removed by washing, or by 
forcing water into the arterial system, followed by an injection of metallic 
mercury, by a force pump connected to the external carotid artery. 

The kidney, heart, brain, spleen, liver, stomach, etc., may have 
their arterial systems demonstrated hy fust removing them from the 
cadaver, and then injecting into them some opaque substance, preferably 
lead oxide. In experiments performed two years ago, I showed tl«* 
arterial anil venous systems of a kidney by employing substances '•< 
different densities. Thus metallic mercury was used for tlm nm iUrt«ry 

and its branches, and a weak solution of red ox.de of lead for them. 

vein and its tributaries. observed in 

The brachial, radial, and popliteal arteries hare b^. 

the living subject, especially >'. j',',,' '| : ,Vvnx to the small 

I have 1 raced the rcspiralor) i.n * | JirV nx a sale* 

of the red oxide of respiratory passages a» ■ 

smaller bronchioles, and not 
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B> bones asi> Joints. 

S*> far as the subject of anatomy is concerned, the X-rays have Ixteu 
st useful in studying the osseous system. When the entire fmtal 
^elctal system is mapped out in cartilage, the X-rays cast no shadows 
ot^tln^sostructures. As soon as ossification of the cartilaginous tissues 
^ rjns and advances, every step involved in the process may Im* shown 
bv X-ray skiagrams. The cartilage, Ixnng transparent to the rays, easts 
no shadow. 

The rays are of great value in estimating and detecting delayed 
union of the epiphyses. All X-ray specialists should lie thoroughly 
familiar with the normal appearance of an epiphysis and the time of 
union. Mr- Poland, F.R.C.S.,* London, states, that epiphyseal separa¬ 
tion is much more common in males, owing to their rougher forms of 
amusement, 'heavier work, etc., and also that the injury is frequently 
started in intra uterine life or during awkward, difficult, and instru¬ 
mental labors. The larger numl>er of injuries are produced during 
childhood, between the ages of five and ten and even up to the sixteenth 
year of life. 

The most frequent seats of epiphyseal lesions occur in the upper 
epiphysis of the humerus, lower epiphysis of the femur, lower epiphysis 
of the radius, and in the phalangeal and metacarpal and metatarsal 
epiphyses. The times of union of the various epiphyses to the corre¬ 
sponding diapliyseS of long bones are sts follows: 


UPPKK hXTRBMITY. 

Hadin* 

Radius 

Ulna 

Ulna 

Humerus 

IluineniM 

Humerus 

Metacarpal 

Phnlame* (flngens) 

Clavicle 

I/IWIB Lxthbmity. 

Tibia 

Tibia 

Fibula 

Fibula 

Femur 

Femur 

Femur 


(upper end) 

(lower end) 

(end "f olecranon) 
(lower end) 

(lower end) 

(upper end) 

(end of epieondyle) 


(upper end) 

(lower end) 

(upper end) 

(lower end) 

(lesser t midwinter) 
(greater trochanter) 
(bead) 


Between 
Between 
Between 
Between 
Between 
Between 
Between 
Bet ween 
Between 
lk*t ween 


15 and 17. 

17 and 19. 
15 and 17. 

18 and 21. 
It) and 17. 
IS and 22. 

17 and IS. 

19 and 21. 

18 and 20. 
22 and 20. 


"‘Traumatic Separation of the Kpiphyw*/ 
Smith, Elder & CO., London, 1898. 


Between 21 ami 22. 

Between 18 and lit. 

Between 20 and 22. 

Between 19 and 22. 

Between 17 and 19. 

Between 18 and 19. 

Between 18 and 20. 
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joints mid their mechanism ha™ iv lrariso "- 

? r " CS ' V. Codmnn,' of Boston. Kesavs- Th^f"" 5 stu <lied by l) r . 
Ill t wo Ways,—first, by skiaifranhin.r ,t‘ . , . l:,s 1)00,1 'nulertakb,, 

positions (extreme ncxion, extension, ad'hi'eti' J01n . ,SUloir «lrdiu. 
« :"<-l'i"g the movements win, the flnoroscope v's’il,'."' ’ 1 8eco " ,I,} ’ % 

.. r th « pinto slimv last, it is .. to tl- P '‘" s ,,f n 'o 

111,111 Sides. One thing whirl, will . ^ |,Hsili "" rr '"« 

apparently intervenes '*.*** . . 

flK ;' ..tienlar rari^ E? Jf JUT 

rays. <lo not east a shadow. The wri*.joint Ivlh proved most Jew 

ng in this study, and tin- points brought oat will la, fin. j„ w . 

"" '"8 description. For convenience we may consider the wrist joint to 
*• m ade up of four immobile and two mobile elements. (1) Immobile 
</. r., those made up of simple bones or of a group of bones, the com¬ 
ponents of which cannot change relative positions). These are: («> 
metacarpal of thumb, <b) metacarpal of ring-finger, (c) metacarpal tif 
index and middle finger, with trapezium, trapezoid, os magnum, and unci 
form. This last group is so firmly attached to one another that they move 
as a whole, practically as one bone. X«> doubt, however, their lign 
meutous attachments allow of more «>r less spring in strained positions of 
the hand brought about by external force. 

»2. Mobile (the components of which change relative position**.. 
(a) The intermediate row of carpal bones composed of scaphoid, nemi- 
lunar, cuneiform, and pisiform, (b) Had ins and ulna. 1 s 
it is found that the carpus ami metacarpus are, in any « •' 1 ^ 

positions, in practirally <l»* «me .. to d'- 

the relation of the radius to the uli»»> * hc,l “‘ r '*5““ (vhj( . h jn ,, 
This is due to the more or less flexible fibre -<h • * j ,,.,,, 1 , 


mtioD. 

pofii* 

Tiiis is due to the more or less flexible ’mwhiinto«i 

(ion eon.H* the eups of Hie radial join • f. ral ||y docs not 

. is further si.. by leaving out the 

■ Archival of the »««!■•" H»y. A"# 1 ”*- ,m - 


then, is 


THE CMXICAb AVPblCATIOXS. m 

rn t<*r into the construction «.f Hit- joint except ns a pivot. The pisiform 
., 1 st, docs not enter the mechanism, serving only as a sesamoid for the 

ulnar tendons. 

“ Proceeding to eliminate other accessory elements, we can disregard 
the metacarpal of the thumb, ring and index fingers, each of which 
moves independently on the large fixed elements composed of the osmag- 
uiiiity etc. The thumb forms a typical saddle joint with the trapezium, 
with the pommels of the saddle so low that motion is allowed in a small 
circle, either as rotation within the circumference or straight motions on 
any of the radii. The metacarpal of the ring finger is allowed a slight 
antero -posterior motion of a few degrees; that of the little finger die 
same, but of slightly greater extent, with possibly a degree of adduction. 
This leaves us with : («) The large compound fixed element of the os 
magnum, ete. (/;) The radius with fibre-cartilage, (c) The intermediate 
element of the scaphoid, semilunar, and cuneiform. These constitute the 
real wrist-joint. 

“ By injecting a solution of paraffin in alcohol containing substances 
opaque to the rays, we may bring out the normal anatomical relations of 
certain of the internal organs. Thus, by injecting this charged solution 
into the urethra, bladder and ureters, vagina, Fallopian tubes, rectum, 
and the intestines, we may be able to produce exact skiagrams. To bring 
out the normal topography of the large intestines, inject with water, 
and allow it to escape from the small intestines through an incision previ¬ 
ously made; this will remove the fecal matter, permitting the opaque 
solution to fill all crevices or depressions between the rugse. As has been 
previously stated, we may by the X-rays determine the movements of the 
heart in the. living. The heaving of the diaphragm, together with the 
relationship this organ bears to the movements of the pulsating heart, 
may Ik* illustrated by careful fluorescent screen examinations.” 

M. Bouchard 1 reports that he observed a marked dilatation of the 
left auricle when the intra-thoracic, blood pressure was raised during a 
deep ami prolonged inspiration. The same condition exists when the 
inspirations of u whooping-cough paroxysm are most violent. Ln two 
wises examined with the fluorescent screen I was enabled to observe the 
same rendition. During forced inspiration a clear space lietween the 
diaphragm and the heart may readily he demonstrated that does not exist 
during ordinary inspiration. 

C. Physiology ok Piionation. 

The physiology of plionation as seen by careful screen examinations 
is very interesting. Max Sclieier* was the first to inv«*stigat«- this subject. 

1 Lancet, September 10, 180H. 

* Kortwhriite ii. d. t ieb, d. IttntKenutr. B. 1807-1808. 
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II. Diagnostic Value in Fractures. Dislocations, and Callus 
Formation. 

The employment of the X-rays in surgery has found :i fertile field iu 
the study of fractures, their frequency, character, and varieties. Only of 
laic empirical knowledge has given way to scientific deductions, whilst 
improved and modified forms of treatment have followed in the wake of 
this recent achievement. 

The deformity associated with a fracture is often deceptive. It may 
be due to swelling of the neighboring tissues, occurring at the time of 
or subsequent to the accident. The diagnosis of a fracture is not pre 
eluded by employing certain bony landmarks as guides in the diagnose 
Again, shortening does not occur in green-stick fractures, in those w »• ' 

an- imptulcd. or I, the iatm-articalar or ia llm m,durst «f 

small bones, such as I ho carpal or tarsal. . .m* 

Preternatural mobility is a sign of ,1,ml,li t ■ * fnu . |arw |„ 
recognition in incompldc. nitra-int" 11 1( .|,, a . |„>sitIwly if 1,18 

fractures near a joint il is otic.-I **"**' m . fawnac. 

mobility proceed from tho joint or from m I ' .n„,l m'W" 

^S^^SX^SSt .--.— 

w.n«.-.s;:: z .■■■.y*jK» 

sssesws-.-.- 


the clinical APPLICATIONS. 

. . , mn y fiiil to elicit this sign ; again this ditlieulty may be encountered 

'"hrre muscular action maintains displacement and separation of the 
foments, 5,s h» transverse fracture of the patella, olecranon, coracoid 
•ii'id acromion processes of the, scapula, etc. Lastly, tenosynovitis, move- 
^u'nl of a rheumatic joint, and inflammation of a sheath or tendon may 
closely Simulate crepitus. 

Movement of a broken bone or pressure :it the seat of fracture elicits 
• in but its presence is not positively diagnostic. Loss of function is 
another negative proof, as arthritis and painful joints will often cause 
this condition. 

\ Tire Advantage op the Rontgen Ray Method in the Differ¬ 
ential Diagnosis of Complicated Fractures. 

The foregoing signs and symptoms arc established facts based on 
clinical knowledge. They, however, do not manifest themselves in any 
given order, and are not typical, as they do not exist in all eases. They 
always require an observant eye, a trained car, and an experienced touch. 
This* method is supplemented by the X-rays, which for accuracy and 
reliability are far superior to it, and possess the following additional 
advantages: 

1. As a method of diagnosis it is painless. It entails no waiting tor 
the diminution of the swelling nor necessity for the removal of bandages. 

2. It allowsa positive diagnosis to 1 m* made, at the same time reveal 
ing the exact nature of the injury. 

The variety of fracture, whether oblique, transverse, comminuted or 
fissured. 

Its exact seat and extent, whether of the anatomical or surgical 
neck or shaft, whether intra- or extra capsular, simple, complete, or 
Incomplete, green-stick or intra-articular, etc. 

The number of fragments, their size, shape, position or location. 

The overlapping of the fragments, the exact amount and direction 
of displacement, and whether tin* fragments are in apposition or not. 
ran only be ascertained before or after the reduction ot the li.ictim. 

.'1. It allows of its differential diagnosis from the following rendu 
Hons: dislocation, epiphyseal separation and displacement, disms, s ot 

bones and joints. 

The differentiation of a fracture front a dislocation is often dilli. u t. 
because the great effusion or swelling around the .joint will qua ' > 
prmhieo marked deformity. Because immediate reduction is necessary. 

of a joint, especially in chil- 
u, 'cn, the epiphyseal condition will at once attract attention The 
epiphyseal separation or displacement is most important, but isi.i. i> 


*. . iv^u uciwinm^, . 

an early diagnosis is an important matter. 

When an iiijury occurs iu the vicinity 
dren. t h.- I'liiiillvsu>:i I c.unlit inn will at O! 
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B. Diseases op Bones and Joints. 
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tin* bone will 


Tumors of bones can bo differentiated from suspected fractures or 
or mat ions of callus, specially in cases of impacted fractures of the j, w * 
f the femur; for the latter, being undiagnosed, and exuberant callus 
inning, may be mistaken for a tumor. 


Later, when the 

appear mo»translucent than normal.' ThjHSB 
readily In* different iated from that of a fracture. <,lu 

gre i/nlcUd ' m <l W* eHti!ltwI fr< "» fracture and «,ll„ s wilh 

Tumors of bones c 

form; 
of 

forming^ 

Exostoses of bones, which may occur either after fracture or in¬ 
jury to tlu* epiphyses, can lw* differentiated from a displaced fragment 
of fractured bone. Exostoses, however, may he congenital, when not 
infrequently they arc found to Ik* multiple. 

The differentiation between coxa vara, fracture of the neck of the 
femur, coxalgia, and arthritis of the hip-joint, is <>f great value to the 
surgeon. . 

Diseases of .Joints. In cases of synovitis, tenosynovitis, arthralgia, 

rheumatic conditions, bursitis, epiphysitis, and 

following injuries, the X rays will si valuable; » ££ 

diagnosis by differentiating between fmdnres and 
of t he soft t issues. , bones the 

By weans of I lie X rays wcare n^n'. nnan 

muscles, and tendons (such a-s tendo Ac ,• b .litlieiilty in d«- 

" do? n adri« cps. i : bn. oileD we expene^ ^" 9tr J (1 ,,. in 
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difficult to diagnose, In tlios*. 


the clinical applications. 


11 , til'- K-rays it is noticed that there is 110 fracture, and by exclusion 
W \ .‘ u ,. justifu d in saying that a sprain exists. If the periosteum Is torn 
"tr bv a ligament or tendon, it will be observed under certain favor- 
1. Editions. (See Figs. 188 and 145.) 

In many instances T have boon aide to see on the negative the ten¬ 
dons and ligaments in the ankle-joint, and in the lateral view also those 
of the knee-joint, etc., especially when a soft negative was obtained. In 
Uildren tin* negative should be ‘‘soft" and full of details; a short 
exposure with a high-vacuum tul>e should Ik* the rule. 

(* vai.uk in thb Treatment ok Fractures. 

Tin* X-ray diagnosis during and after the treatment of fractures is 
invaluable, assisting the surgeon in approximating the fragments, which 

hi* accomplished by observing the process with a fluoroscope; thus a 
cast can be applied at once without disturbing the reduced fragments. 
After the permanent dressing or cast has been applied, another fluoro 
scopic or skiagraphic examination will reassure him of the correctness of 
the position of the fragments. 

As a fracture is readily diagnosed by tho X-rays, it is no longer 
necessary to delay treatment until the swelling and effusion subside, thus 
endangering the integrity of the joint. 

The frequency of deformities following fractures h:is l>een steadily 
decreasing since the introduction of the X rays. 

In suturing or wiring tlic great advantage gained from the rays is 
that tin* operator is informed whether or not the suturing material is 
remaining intact. 

1>. Callus Formation. 

In the first stage of callus formation the X-rays reveal nothing. 
About the twelfth or fifteenth day. it manifests itself as a cloudy mass .a 
the ends of the fragments, ami, as calcareous salts aredoposited, t u . ia\s 
show the presence of a danker substance. Tho time required to pimlueo 
this phenomenon depends upon the variety ot fracture, tin ag* “ 

individual suffering from the accident, etc. 

Duration of (''alius Formation. This is variable, in m,, m MMI< " 1 

time required is brief: thus the metatarsal bones manifest a cloudy 
appearance about the eml of the second week. About the attorn m " 
the rays show the callus formation to 1 m* llrin and definite. 1 * 
qnently difficult to see the shadow of callus; bcemise tin* a < . i r | l ^ 1 |li)t ia 


1m- 


• superimpose 


I by the shadow of tho bones. The shape of the callus m 
fils iform and encircles the endsof the fragments. - . 
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-Beenosc of the vitality of the osseous system ami the perks, 
t com. the formation of callus ... children and the adolescent is more rapid 
Hum in the adnlt and the aged. This ready deposit of callus must net 
lx* mistaken for periostitis the result of the traumatism. 

Structure of Callus. — \\ hen the fracture is old and vicious union 
has occurred, the X-rays may revtral a part ial or complete absence of the 
bony structure, the texture and trabecule having suffered a complete 
change, (’are should 1x5 exercised not to confound this osseous change 
with osteo-myelitis or some other bone disease. 

III. Fractures and Dislocations of the Upper Extremity. 

The Hand. 

Fluoroscopic Examination, —Tlu* fluoroscopic examination of tin 1 , HI 
is satisfactory only when no skiagraph can be taken. 

In the examination for fracture, the patient Should In* M '"" ‘V, ;l ,| 
bandages and splints removed. In the presence of ;l ' |||(1 tmod, 
danger of sepsis by covering il willi aseptic gauze. - ^ nl ys am 

place if against the screen, 20 inches Horn the i "" -v • .... 

sscstsws'M®®**'.- 


THE CLINICAL APPLICATIONS. 


2rtl 


InUKielwl fracture is especially necessary, in order to produce marked 
' ,uratioft of the fragments so as to he aide to view the disturbance of 
texture ainl the irregular contour of the periosteum. 

° i„ order to determine the direction of the displacement in disloca¬ 
tion. the phalanges, carpals, and metacarpals must in- examined in the 
I ,tend, nntero-posterior, and oblique positions. The backward disloca¬ 
tion of the first phalanx of the thumb is of special interest, because there 
is usually some difficulty in its reduction. Fig. 117 .) Of course the 
normal hand must first be studied. (Fig. 11«.) 

Skiat/raphic Examination. — Secure a sensitive plate of sufficient size 
to include the entire hand. The arm and elbow should rest upon the 
table, to obviate any possible movement or tremor. Place a sheet of 
blotting paper or celluloid between the hand and the plate, to prevent 
moisture affecting the gelatine coat of the latter. The tube should 
now lx* placed 20 inches (50 cm.) above the hand, directly over the 
middle of the third metacarpal bone. Expose tin* plate from 3 to 5 
seconds. In skiagraphing the phalanges, it is necessary to take both a 
lateral and an antero-posterior view. Fracture of the scaphoid is shown 
in Fig. 119.' 

Lateral and oblique fractures of any of the phalanges may be readily 
skiugraphed by placing the fingers separately in a lateral position upon 
the plate. Unfortunately carpal and metacarpal bones cannot he skia- 
graphod separately. The fluoroscope usually suffices in the examina¬ 
tion of the phalanges, but for the carpal and metacarpal bones more 
satisfactory results are obtained with the skiagraph. If there is much 
swelling of the palmar surface of the hand, place that member in the 
dorsal position upon the plate, when the shadow ot the bone will appear 
much clearer. 

The Wrist-Joint. 

Fluoroscopic Examination.— In examining the wrist-joint, follow the 
directions given for the hand; manipulate the part gently, so as not to 
aggravate the injurv. This examination should be conducted before 
splints or casts are applied. Much assistance can be rendered the 
surgeon if the process of reduction is watched through a fluoroscope. 

Skau/raphic Examination. —The wrist-joint should he skiagraph* d tn 
the supine, prone, and the lateral positions both lx*fore ami altei m m 
tion and also before removing the cast. Place both the hand- upon i n 
plate for comparison. A small weight is placed upon the ham . •" 1 " 
arm is strapped to a board, to prevent tremors. In the lateral po-.ui n 
the tremor can bo avoided by the patient grasping a book or other smat 
object 

Loire/* Emt of the Radius and Etna. — An epiphyseal si paratnmat 
lower end of the radius may be mistaken for aColles’s fracture. (V ig. l- • 
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Thk Forearm. 

A fluoroscopic, examination of the fores 
manner ns for the wrist-joint. 


arm is conducts in the same 


A skiagraphic examination can be taken while the arm is j„ either 
the sup,ne, prone, or lateral position. The plate should be s s lo inches 
(20 x 25 cm.), the time of exposure from 5 to 10 seconds. 

Fractures of the middle third of the radios and ulna in children are 
discerned with difficulty by the fl Horoscope, being usually the so-called 
green-stick fractures. A skiagraph is preferable. (Fig. 125. , 

In fractures of the radius and ulna, if the two lines of injury are 
near each other, the subsequent callus formation may bring these 
bones together, thus producing a synostosis, which will interfere with 
rotation of the arm. The X-rays will indicate the amount of callus 
thrown out. 

In Colles’s fracture a Skiagraph taken in the antero posterior posi 
tion may not show t he fracture, or should the fracture appear the degree 
of displacement of the lower fragment may not show at all. vmj 
necessitate a skiagraph taken in the lateral positions the »!"• 

radial sides being in contact with the plate. *igs. - • ^ j ^ often 
1„ the oblique type of Colics’s fracture the toe «[ .'J" 

includes a Chipping off of Oio styloid |„. found hul-- 

Fracture of the styloid process of the re s >.. frucl „rr. 

pendent of producing — 


Often the anterior border of the radius 

tion of I lie wrist. 


, the Y-tmonor. is 


of the wrist. f ()rm known as i 

Multiple fracture, especially that lorn 


(C) Jeff Behary 2019 















(C) Jeff Behary 2019 


147 















(C) Jeff Behary 2019 


148 





the clinical applications. 
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Occasi«>nsilly the styloid process carries with it when fractured a 
rto f the dorsal border of the radius ; this is known as Barton’s frac* 
1>a r r e Colles’s fracture is frequently associated with fractures of the 
gtylohl process of the ulna accompanied by rupture of the triangular 

fjbro-cartilage. 

The Elbow-Joint. 

fluoroscopic Examination .— It is very unsatisfactory to examine the 
elbow in the antero-posterior position with the ordinary fluoroscope, as 
t]lC cur vature of the part prevents a close approximation of the screen. 
To meet this difficulty it is necessary to employ a small tubular iluoro- 
gcope which fits snugly the anterior surface of the joint. A disadvan¬ 
tage of this ffaoroscope is the small area brought into view. To obviate 
this the author lias devised a flexible fluoroscope which, when properly 
used, w ill bring all the parts into view. 

The lateral position is by tar the most convenient one ni which to 
examine injuries of the elbow-joint with the fluoroscope. The joint 
should be viewed from tlio internal, external, a.ul hitera P<* T* 

I graphic Examination of the Elbou,.-St,a S m h jhe t Ikiw cflhe 
in the anterior, posterior, or antcro-postenor. 
should be well extended and placed •« the s.,.m t o 
tiv Plate 8x10 inches (20x2. cm » ^ 12 „ 

process of the ulna, with the tube held at a 

inches (.'SO to 40 cm.) above the joint. ., antero posterior and 

The elbow-joint is best shown in two views, the 1 

the lateral. . postero-antcrior position, place the 

To skiagraph the elbow •’ 1 , wit h the arm extended by his 

patient in the ventral recumbent j* ■ rome ,„lwringthat it should Iks 

Bide. I-laee ,i small plate under the joint. 

its near the hones as possible. ncx ,mi of the elbow-joint and 

A sensitive film can be |>Idnek "f wood, also conforming 

the tube ..nth the 'able; » . w m hold the film in position. 

to the contour Of the Hexure -d the ji ^ . . cil „er under the 

In the lateral l" ,slt "’ 'J,' tube above the joint, or over the 

internal surface of the® " .. the table, tlic former iK-ing prefer 

external surface with the oIIhiw should Ik- flexed and 

aide. In both of the . H | K ,ulder of t hat side. , 
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[ rr tiv '- —»«• « e '$■ " f v» 

... 


shadow is 
doc 
the 

olecranon processes on the otlu-r 

Fractures of tbe bead or neck of the radius arc of owe ^ 


£■*»• n2 

! k and is 

by ,he ^ronoi^aM'it 


of 


(Fig. 126.) 

Separation of the epiphyses is extremely rare (Fii? 19 - T 

convenient to know that ossification begins a.. the s i*ih!!2 Ls 

union wit li the dmphysis occurs about the sixteenth or seven eenthw"'' 
^ Lmcturcs of the upper third of ulna, with dislocation of tStaT 
tin radius, are skiagraphed by lateral exposure. (Fig. 12S.) 

In longitudinal fracture of the upper end of the ulna, the lateral 
position will not reveal the fracture, but it must be skiagraphed in the 
antero-posterior position. 

In order to separate the fragments, when the fracture is inclose 
proximity to the insertion of the brachialis anticus, the arm should Iks 
well extended during the examination. 

Dislocation of the. Elbow-Joint. -For dislocations of the elbow-joint a 
lateral view should be taken with fluoroscopic and skiagrapbic examina¬ 
tions. In children, this dislocation may simulate epiphyseal separation. 
Supra-condyloid fracture, partial fracture of the internal epicondyle, and 
partial detachment of the external condyle of the humerus, are well 
shown in Figs. 129, 130. 131, and 132. Detachment of tbe supinator 
longtis muscle, simulating a fracture of the humerus and epiphysitis of 
the humeral head, at first thought to be a fracture, are depicted in bigs. 
133. 134. and 135. 

The Middle Third ok the Humerus. 

Fluoroscopic and skiagrapbic examinations readily p 'oiI. " 
sides, fractures of the middle third of the humerus. 

The Shoulder-Joint and its Vicinity. (9 

On account of the immediate swelling of the part, lmw 

.~ 

this method of cxami.n.d°.MnU bo with ^1 igloeal ion. it is P"*£ M ' 1 £ 
Should one disturb. .. of the 

^"ismadcint.. I-*«— 
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Fractures of the surgical neck of the humeri is are quite common 

.V, r w hile fractures of the anatomical neck arc\erj rai - 

( fe in skiUnohin" the shouldcr-joint, in order to avoid erroneous in er- 
..rotations! d.e'openilor should always bear ... that the ep.phys,. 

r * 

from tho sensitive plate. Tliis may lie remeilted by simply tilting the 
patient to that side, or by raising die uninjured shoulder on a ptllon. 
The rays should I* directed over the lower border of the gleno.dcii.l. 

Invicwtog from tho anterior position, the patient may hoeith.r 
his abdomen or on his back. When the patient assumes the former 
position, the tube is placed over the spinous process of the scapula, and 
the plats rests on the table, under the joint. It. the dorsal recumbcn 
position the tube is placed under the table, and the P at,ent m * y r ®‘ 
either in the dorsal decubitus or semi.recumbent position. 1 put the 
plate in nu adjustable plate-holder, which prevents it from coming in con¬ 
tort with the patient. Tho rays should Im applied only during the period 
in which the patient holds his breath, after a full Inspiration or expira- 
tion These intermittent exposures should bo repeated 4 or 5 tunes. 
This method prevents the blurred effects which one sees occasionally. 

Dislocations or Suhluxationx of the Shoulder. -In these classes of c;»ses 
there is likelihood of wrong interpretation of ihe skiagraphed part. :is 
dim-rent positions of the tube and arm will give varying relations of the 
humeral head to tho glenoid cavity. In order to guard against t his error, 
a large plate should bo used on both shoulders, mid the parts skiagraphed 
simultaneously, by placing the tube on lln* median line, and maintaining 
both shoulders and arms in precisely the same position. Instead of 
using one large plate, we may employ two plates placed together. 

The acromioclavicular space, being cartilaginous, appears as though 
n fracture or separation existed. .Sometimes this light area is exaggerated 
on account of the faulty or oblique position of the shoulder or part. 

The oblique ridge separating tho head from the anatomical neck 
often shows a while lino on the negative. A depression where the 
spin at us innsclo is attached may also bo seen on the plate. Fig. 137 
shows a fracture of the acromion process. 

Tim: Clavicle. 

Fractures of tho clavicle occur mostly in children, yet they may 
happen at any age. (Fig. 13H.) Skiagrapbic examinations art* 1 m-*1 
obtained by taking either anterior or posterior views. Dislocation of 
the scapular end and other varieties can bo readily discerned. 
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i;lk<tko-tiikka ri:i ri<’s. 


thb SOAPOI.A. 

of tho scapula is Dost «kia«mphe.l m the <lo,-sal recumij 

„ ..rovcss is he* ... with II,, i,„t„„ 

Ktffc.the iMittoi* ... to place the tula- i„ such a „„ sitiot , 

the ravs will pass through the axillary space, the plate l*j„ 
fastened over the clavicle, the coracoid, and acromial processes. 

\lw-ivs endeavor to throw the shadow ot the process under tho clear 
space Of the clavicle, and not over the neck of scapula. 

FRAtTURHS OF THE SKULL. 

M;iny difficulties are met in skiagraph in" fractures of the skull, 
owing to the snpcrimposifcion of the shadows of tin* bony walls surround' 
ing the part, under examination, and the difficulty in bringing the plate in 
proper apposition to the curved outline of the skull cap. Fluoroscopic I 
examinations are satisfactory in the thin skulls of young children. Skin- I 
graphs can be taken in the lateral, the fnmto-occipital, and the occipto. I 
frontal positions, but the lateral view affords greater detail of struct nre I 
and offers a clearer field. 

Fissured fracture of the base defies detection, because the line of | 
fracture is inaccessible in any position in which the tul>e may lx; placed. I 
Any change in the contour of the inner or outer tables of the skull or the I 
presence of the formation of callus, can he brought out by placing the I 
tube and plate in exactly the right position, which can lx; determined only I 
by constant practice. 

IV. Fractures and Dislocations of the Lower Extremity. 

The Foot. 

Fi'nchtrcs .—Fractures of the phalanges of the foot are of the com- 
minuted or splintered type. 

Fractures of the metatarsal bones, which were formerly thought 
extremely rare, have been shown by the X-rays to lx* ot common <»c< ur 
rence. (Figs. 139 and 140.) The so-called “swelling*' of the M w 
often due to fracture of one or more metatarsal bones. The first, and (it « 
of these bones are most frequently broken, the resulting fracture being 0 
the compound type. 

Fractures of the astragalus and os caleis are not infrequent, tin* 
travelling through the body or neck. This injury is often associate* 
a separation or a dislocation of one or the other fragment. Frw 1 ""^ ^ 
the os caleis may involve the body of the bone or one of its process* >• ^ 

is frequently comminuted. Fractures of the astragalus and osca * ^ 

readily lx; seen on the screen if there is sufficient separation 
fragments. The lateral view is always preferable. ^ , ( y 

Fractures of the phalanges and metatarsal bones may be diselos'J^ 
a lluoroscopie examination. Skiagrams of these fractures may * 




_ v»s —Grwn-stick fracture of the ulna. Jl. with a transverse fracture of the odtw, D. 
r, °* 1 A unci C arc the epiphyses. 



Kia. 12rt.—Fracture of the neck of the rndlu*. S. 
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Via. 133._ Detachment ok the SrriSATon TvOXOl‘8 MVKl e. Indicated RY the Arrow. -The Injury 

whs thought lo be n fracture prior to X-my examination. (Case of Dr. II. Kellner.) 




Pin. 154.—EnntYsms or the Humeral Heap. 


Fto. 135 .—The COMtWOUDlWO Normal Side. 


t. *'• ?®'”i!5 t * ch “ CTt ®* * l-'rtlon of the external condyle of the huroertw. nntcro-posterior view. 
, The * n *’ lMUnl *1**' 3, Inner condyle; 4, olecranon fossa; r», external condyle : 

^olecranon proecM; 7. coronold proem of the ulna; H, centre of ossification of the head of the 
radlu*. (Ctte of Dr. Franklin Brady.) 


, r.rn ’ . 

u •« » fmriurv. S« Internal eplcomlyl* 5 

EpIphyriUi of the head of the ho™"*. , ir ,^ 7. coronold Pof the ulna; 

t OTJ^: Si. & «■ — - " 

capitellum. 
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KF.1XTRO- 


rHEBAPKrTH^. 


, lateral view should he token, will, the iittpeeted 
is inqKT.itiv*' ' . fru . tnre box should be employed to secure 

side next to t»"‘ I' lnt ‘- A 11 

in, ™plphy-S wpnmtion and malleolar and supramalleolar fractures 

"""""" '! ,:, . raclcristic a , nd . tl j cr ;;- 

fere raqnJre no special technic. They should he cramme-l both 
positions. 

Thk Leg (Middle Tiiikd). (Figs. 142, 143.) 

Fractures. -When making antero-posterior ami lateral skiagrams in 
this region, prevent the shadow of the tibia superimposing upon that of 
the fibula, or vice versa. 

The Knee-Joint. 

Fractures. —Complete transverse fracture of the tibia in its upper 
third, fracture of the tuberosity, and traumatic epiphyseal separation of 
the upper end of the tibia, arc readily discerned by the X-rays. 

The knee-joint should be examined from two views, either the antero¬ 
posterior or the lateral. A fluoroscopic examination of the knee-joint is 
rather unsatisfactory except in ankylosis. Gliding movements of the 
various ligaments and patella may be Studied, and severed ligaments can 
often lie detected. In osseous ankylosis the articular plane of the knee is 
obliterated, while in the fibrous form there is usually no such obliteration. 

In making antero-posterior skiagrams, have the patient on his 
back, with the head and chest elevated, the extremity of the foot fixed 
resting upon an extension of the operating table, or tied to fracture box. 
A sensitive plate 8x10 inches(20 x 26cm.) is placed against the posterior 
aspect of the knee joint, with the tube directly over the patella. The 
7 , ; ” f t the P aU?,,a is lLsual, y very faintly superimposed upon that pro- 
dneed by the t lower end of the femur. The patellar shadow is increased 
r .. r ' , hG P at ° w P laced iH of the patella and close to it, the 

from *" hind - lateral skin- 

joint slMitlv fie*! Kl,onl,i11|M * u P° n lh ‘‘ injured side with the fractured 
not to interfi re ' ti " *'* KT ^ >s, "*uld be extended or fully flexed sons 

z t,,e ^ ^ — of 

tella, tl,e laJraf fUmZuluir vif’ ^ ^ tran8VftrS0 fracture of the I ,!l 

Stellate and jK s „ r , i f , shows the separation of the fragments. 

the p^ra-n" KTT. *}» ."" a skiagraph token in 

tnl* I “.•hind II, „ j ojllt (. «l | "uld lie face down, with the 

iMutes give distinct shad. « J * ]L|1lc ,m «h‘r the patella. The sesamoid 

Get ached etirtil'ure ", n oa * ,n tf° r i°ose bodies are often detected. 

' '“ r >’ <lim< iilt(a,id often inpomibh) to skiagraph. 
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The Femi r (Middle and Lower Thirds). 

Fractures .—Fractures of the shaft of the femur are common. In 
children the injury is usually transverse with little or no displacement, 
while in adults it is usually oblique with much displacement. In making 
skiagrams of the shaft, two plates, in exactly opposite directions, should 
lie taken. Fractures of the lower third of the femur are easily diagnosed 
by the X-rays. 

The Hip-Joint. 

Fractures .—Fractures of the upper end of the femur are divided as 
follows: (1) intra-capsular, (2) epiphyseal separation, (3)extra-capsular, 
(4) fracture of the trochanters, (5) isolated fracture of the trochanter 
major, and (6) fracture of the upper portion of the shaft immediately 
below the trochanters. 

Fluoroscopic examination of the hip-joint in children is usually 
satisfactory, but the thickness of the tissues makes it unsuited for adults. 
At best, skiagraphy of the adult hip-joint is troublesome, especially if the 
subject is very corpulent and the part painful. 

The technic is as follows: Have the patient fully extend the 
leg of the injured side. If this is impossible, place a pillow under the 
partially flexed knee. Place two superimposed plates, 10 x 12 inches 
,25 x 30 cm.) or 11 x 14 inches (28 x 35 cm.), under the hip, which 
should extend from the iliac crest and project two inches from the outer 
aspect of the leg. The tube should bo placed directly over the head 
of the femur, and from 20 to 25 inches (50-63 cm.) from the plate. If 
the foot is inverted or everted from the injury, do not correct it. Guard 
against tremors by the use of a pillow, sand-bags, bandages, or 
suspended weights. 

it is often valuable to take both hip-joints at the same time for com¬ 
parison. For this employ either a large plate that will include the 
shadows of both hips or two smaller plates touching side by side. Adjust 
the tube to the median line at a distance of more than 20 or 25 inches 
(50-63 cm.), the anode pointing to the pubic symphysis, remembering 
that this position will require a longer exposure. It must never be for 
gotten that certain positions of the foot will cause the neck ol the t«*mur 
to assume varying angles, shapes, and lengths to the acetabular cavity, and 
that the shape, distance, and position of the lesser trochanter will change 
its relation to the descending ramus of the pubis. To convince others 
of the correct interpretation of the negative, employ as a confirmatory 

measure a simultu..us skiagraph of both hip joints previously sc. urely 

binding the feet and ankles in the vertical position, thus placing the 
necks of the femora ill identical positions, or take another without tying 
the feet, and let the feet occupy their actual positions inor.b r t"sliow 
the difference. As very fine detail work ». * the structural texture of 
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Ei.Ecrruo-THURAi’Btrrics. 

t'O . hc brought out. it is apparent that. if 

rite ^-^XJriC'is thiug. su impacts or flssnred fmctor. * 

shiirp>'«’^ ( j,,tcction. ..a vantage is gained by making 

"“"[i^uhtfu' because of the thickness of „, is 

.fctagntn. iu the cs9 ,u,r.i »>y usiug ««> W.t«ns.fyu. e scree,,, 

(„c time of “P 081 "*'* fl „ c details. I therefor,- ,lo not rccontmeml it. 
K „,-iti, es, however, U* of ,i,e acetabulum «... readily l* 8kh 

Antero posterior f ■ _ is extremely difficult to determine. 8kil 

gfflphe,!, hut *'*"“*?!'• „f the nock of the lemur do not present t|, 6 
grams of imimeted'™ ? ( , all) however, he diagnosed by ll,e s l,„„. 

us.... irreeularity iu the size, shape, and angle of the „« k 

cuing, and the slight »reo 

of the femur. . , a . twC en (intertrochantetlO ridge) the tr* 

The osseous "|B® . . yes | ig ht line »u tl.e negative, which mna 

chaateiapostcrii"ly. , he fracture at the base of the neck 

r'^fSniL frou, the normal to HO® or less. An inco„„ )ta , 
tl,e aug e , llre j s well shown in t tg. 14b. 

in,er c!Tmi“uatensifieation of a negative defines the osseons tiasne 
clea"t» .he detail of the soft structure » thereby dnmmshoiU 

SeC °'\ satisfaotorv ^negative 'should* clearly differentiate the head * 

neck Of the femur .. the l.ip hones. If not sufficiently dense, tb, 

ines and shadows indicative of fracture will not be visible. Tkt 

•2ncy ...king the.se negatives is to over expose , but better ^uu 

are obtained by using a tube of high penctrabil.ty, with an electndyh. 

""''/>WoCT/wB*.-Coiigi-nital dislocation of the hip in children (Fig*.Jh 
and 14S) can be well demonstrated by skiagrams, showing t ie 1"' M "'' '* 
absence of the ring of the acetabular cavity, the depth of the ao^bal^ 
the position, shape, and situation of the head of the I’eniui. I * u ‘ 
studies of a series of cases, before reduction, after reduction t ,rol k ^ 
cast, and after removal of the cast, in the service of I ,ul ' 

Lorenz during his recent visit to this country, and they p r(A '' 
suitable and interesting from a stereo-skiagraphic stand point. ^ 

Pathological dislocations Figs* and loOj the i<‘su t ^ ^ 
culosis, osteo arthritis, Charcot’s disease, etc., are easily ia ^* l . ,, )l)S 
the manner outlined under fractures. Iu pathological di* "<•' 
head and neck of the bone arc absent, as in cases of epiphjsitis. 


Tub <)s Innominata, Sacrum, and (Nhtyx. 


Fractures. 

be made when ttie seps 
ment is considerable. 


i only 


■#.—The clinical diagnosis of fracture of the p* l'|* displ* 1 ''' 

en the separation of the bones is marked or " 1,1 


II I 


r "‘ Do-FRAfTi-ur.nrTiir. MiriDUlorTar. PoCRTit Mitatawui.' - ( uml(nrtI1 ,, 

ta ™ 1 A, lm Itnrrtml cuneiform : B, M middle cuneiform: <. • , o|)1 

wlwJd Urti,.; K, ucAphold; V, (utrawluB: G. anterior pmeewtof the o*caJUi». ... 


When only slight separation 


exists, the * 
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or Lr.rr Hip is a Cuiu» op BIX Y*AM.~Wli«n raw yvut 
,'«l. 1» -rATNOl/«W AL l« |npl> ^ ^ ,, m|nwl Ml<1 ,.„ rn .ln„ AppHM. Kl*« Ut< I Ih- 
old All »ur. ^.IpwJoi-'^’*'^ nlMirplion of thfl fomon.1 nrrV. On Iho noniulrid'. N 
■ktoBwph. •• * how " " ii.i* «lTrcuM .Mf X «• 1p*« rtn»»u»ntrr: 2 , rpmU r tmchunti r X »•««** 
... . *T'lZ rS' —- . plphr-iinno: f..«crU.»M,U.m; 7. (line fo»*« : s . rpl.'li 

nt Hu- f'lniir. *• r m IlWnBl „r f..r». m. ... lu-hlum: I.MS.W.- 

J.„ I.-IA.IO If"’ llll,! " 1 " ^ . urn l »ynrlt.17.. r. «t »( lh* Ulm-: I'.'™’ 

Airti. !,n,!.,rvrml.u; I». fwd B»*.P rAi«m.un.nM by ll«hlnon i km, ; <\c>«y*. 
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Vto. IV) —A Cot* or Pkoraulk Inhastii.k Pairy.—T he patlont'* loft femur (rttrht *l<jc In t 
photorn»T-l>' »hnw» nn nWnrc of th<- nwk, and al«o 11 Iran*parent area nt tlio dolttfl portion ln«llc*to*i 
nt X. (Owo of Or. Jninr* K. Young.) 
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are of great diagnostic aid, as Ihe contour of these hones is very irregular 
and the rays must traverse great density of structure. Fractures of tho 
pelvic hones are divided into those in which tho individual parts arc 
fractured and those in which the pelvic rim is broken. 

In skiagmphing the pelvis the patient must assume the ventral and 
dorsal decubitus positions. In a skiagraph of the sacro coccygeal region 
the tube should be placed over the umbilicus so that the shadow of the 
pubic symphysis will not overlap tho shadow of the sacrum or coccyx. 
The rectum should he emptied by an enema prior to the examination. 

The ilium, ischium, and the pubes can he skiagrnphed in the above 
manner, with slight modifications in the relation of the tube, the part, 
and the plate. 


The Spinal* Column. 

For the sake of conveniently studying the spinal column, it is divided 
into the cervical, dorsal, and lumbar regions. 

The cervical region is best skiagrnphed in lateral view. Complete 
fracture of the cervical vertebrae can easily bo shown in skiagrams, but 
incomplete fracture is detected with great difficulty. In my experience 
[ have found the fifth and sixth cervical vertebras are most frequently 
fractured. To demonstrate a fracture or dislocation, skiagrams should be 
taken in the lateral and the antero-posterior position. Recently l had 
two cases of old fraeture-disloeations of the fifth cervical vertebra, and 
the patients arc still alive. I have had four cases of fracture ot the 
cervical vertebras. 

Skiagrams of the dorsal region are somewhat indistinct, due to the 
superiinposition of shadows cast by the liver, heart, sternum, and ribs. 

[ have had four fractures of the second and eleventh dorsal vertebra;. 
The best definition is obtained from the young and those of slender build. 
In thin persons antero posterior dislocations may be Shown by taking the 
skiagram in the lateral view. Of course distortion will be exaggerated 
account of tho distance, between the plate and the vertebra;. 

Experience provestbat the obstacles encountered in making skiagrams 

of the vcrtcbrnl column ..mcrous. Tims, the peculiar anatomical ar- 

nmjtemcnl in this locality. I he projecting and irregular 

vertebra. and the impossibility of obtaining Ihe desired relations Ix-twc a 

tliel'nbe! .be port, and the plate, make this procedures mos, difficult one 

..raid decubitus should be selected fer examining a -egtons of 

‘be . ... bn. the . ..Id I- placed at varying pest^, and n 

this wav the shadow of the sternum will Is- lessened in the dors.,I n 
This technic answers for... vertebra,, but the W**'*™^ 
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272 The Negative must l»e suffi 

„„„! si.. I”-"'-" '’ivI 1 ',"lslV. | -|. | .v the rtliml0 "' o(K f}' vert * 

oi.-ntly...<sohtnine,!, resort most bo .....do 

brn will. its ptoccs**- W“ 

to chemical intensification- i„ m l,iir region is in every way .dent,..-..I 

th- S ( -° ide) - 

with die technic employed 

Tin: tow vm> j > ThB ^ 1 M * ^examined by skingrapfaiiig in the 
Fractures of the stormini ' incll l)V the fiuoroscope in differ 

ventral position. Thcnbycu ’ vieW8 ‘ xvilI rov eal the fractures 

^^dhrht y ^countered at the angles of the 

and even Slight figures. „-«j„,ntine the p ate, and the ncces 

- 

be « luse of resptratw;“^^"p’rogence «f displacement. A slight 
Th , n^m c 1 > ; ' r, f . ;Lr o et ion. Care should be taken not to 
con{Ze [^"^o-stcrnal and costo-vertebral articulations with fractures. 

I, must not be forgotten, in this connection, that the cartilages ate ti.ins- 
parent to the rays. Fracture of tin* ends of the floating rite may be de¬ 
lected. The exposure must be short, and made preferably at the end of 
a prolonged inspiration, the patient holding his breath for five or ten 
seconds, Zinc-oxide adhesive plaster, if uniformly applied over the on- 
tire chest, immobilizes the part and aids the skiagraphor, but a tew strips 
applied for this purpose may confuse the picture on the negative by 
cutting shadows, in conjunction with those of the ribs. 

Do not mistake the various grooves or prominences in the rite for a 
fracture. 

V. Diseases of the Osseous System. 

As the osseous system is largely composed of mineral matter (cal 
cium phosphate), the X-rays in their passage must suffer a marked 
absorption and their progress meet with great obstruction, causing 
decreased oxidation on the plate, and offering white shadows on the 
negative, thus greatly facilitating its study. Home think that the rays 
throw merely a shadow or silhouette of the bone on the plate, bill the 
fallacy of this view is apparent. In studying the photograph of the 
humerus, for example, we 800 the superi in posit ion of various strata of 
different densities; the compact portion appears denser than the medul 
lary, because the rays in the former must, traverse more osseous structure. 
In the medullary portion the negat ive gives a darker appearance, because 
the rays are only compelled to puss through two lay era of bone, the 
medullary canal intervening. Ridges appear whiter, and fossie darker, 
than the medullary portion, due to Increased density; foramina* show 


ns dark spots, while, bony canals offer dark lines on the negative. Articu¬ 
lar cartilages being transparent to the rays, and likewise the epiphyses, 
the shadows cast will be dark. 

A. I*ati loi.tKii(.*Ai. Conditions. 

Any pathological condition either in the organic or inorganic, con¬ 
stituents will offer a corresponding change in the shadow thrown; the 
diseased portion of bone will cast a shadow lighter or darker than the 
surrounding healthy osseous tissue, and likewise of the same bone of the 
opposite side. In skiagraphing osseous tissue, care should Is*, taken to 
ascertain the presence of diseased conditions of surrounding soft parts, 
such as an effusion, cyst, tumor, etc., us their presence might produce a 
dense shadow that could be interpreted us belonging to the bone. To 
corroborate the diagnosis, a skiagram of the corresponding part should 
lx* taken, with exactly the same technic, us difference in the position of 
the plate, the tube, and the part might cause a difference in the definition, 
shape, and size of the shadow produced. When possible, expose both 
parts simultaneously. 

Acute and Chronic Period it is and Osteomyelitis .—Periostitis is charac¬ 
terized by the presence of a fusiform thickening of the periosteum. 
This must not be mistaken for bony irregularities. 

Osteitis (OSteo-myelitis) is marked by an increase in shadow density. 
(Figs. 151. 152.) Eight or ten days after the injury suppuration occurs. 

If and about the twelfth day disintegration of bone bakes place, resulting 

1 in the production of a lighter shadow. Later, the skiagraph ot a 

M sequestrum will Iks revealed. 

Tuberculosis of Bone. —This affection is characterized by numerous 
white irregular spots which have a natural tendency to coalesce. The 
shadow cast will be lighter than that of the normal l*>ue, because the 
rays traverse less density, due to caseation ami fibrous tissue formation. 

< , of Hour In syphilis of the bone, two conditions are cm 

.ouutercd. -the occurrence of rarefaction or an alworption ot the com 
•►act 1 h>ii v structure, and a sclerosis, with an increase m density of the 
. affected. The infected gummatous portions ot the tern* cast a 


lighter shadow than docs the normal bom*. 


When cbnrnation occurs the 


aim-low cost will la- darker, but the density of ih- shadow will n ot be 
uniform, an irregular thickening encroaching upon t a m»< u .u\ 

tain* wide,iced. .... this . Mlm - d.irerenltoed «dh 

difficulty ft.. the thickening resulting from ,1 durante oshltis 

periostitis. (Fig. 154.) 

Hmurtnphlti >Uformiu>j oulrilu (I’tigofs dim-use) 1 » ll > ' K 

trophy of the compact tissue, manifesting a very dense shm <»«. 

the various bone lesions, mmspnrvm-y of .he 

JS 
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. This transparency is very pro. 

«*<*'*■' b ° eqUa,,y *° ^ th ° 
non need in nu 



K [,!•;< TKO 


-TflBRABEl "NCS. 


,tliers- , P1 . rafWtion nmv lie more thoroughly understood by 

Anomru'iiy- >_ hl » a |)OI ,;. 1>e ciiliarities of the skull. A great 

a ra refill investigation Mo*- ip jfal protuberance, an irregular thick- 
prominence ot the e\ < • oVOr .devclopinent of the frontal sinuses 

cuing of the cranial pane t , |0 inar k* «l hypertrophy of the sella 

1 mental eminence, ns Vlinirnosis of incalculable benefit. The 

««*» make tl, , ,s , m . c ^ S 8 J low the epiphyses to undergo an enormous 


shadows of lho "id to offer no'obstrucfion to the rays. 

* * tt/i mfoi* i 11 • I I ft I i < k I' l ■ 111 



hy, ^Zj y "one 3ll0rtl ‘ r n0 ™ laI - "•« 

i.rUts In I j hvseil enlarged, and the line of calcification 
p^ss'-m h rU'lo'- appearanee. .. in the process of ossification 

" ,n ”^^«r^«on there is suppose,! to be a ..re 

union of ,lie epiphysis and the diaphysis. suiting in an arrested growth 

Langlmns and von Wyes* found that there is no hint of premature os- 
sificatinn in cretins and cretinoids, but a late development of the centres of 
ossification occurs, and consequently at or aficr the age of development* 
the epiphyses show a delayed union ; this delay in the process of ossifica¬ 
tion, as compared with the normal individual, is of a few years only. The 
bones of the hand are Ihe last to ossify. Ilofimeister, in treating a cretin, 
observed skiagraphieally that when the child was treated with thyroid 
extract, the hones under examination grew I cm. in four months, equiv¬ 
alent to 12 cm. in a year, in comparison with the normal growth of 
0 cm. annually. 

Osteomalacia. In osteomalacia the shadows of the bones will be 
transparent, and as the disease progresses there will be a complete ab¬ 
sence of these shadows. 

Srrroslsand caries are characterized by transparent shadows, and irreg¬ 
ularity in the contour and texture of the bone. < Fig. 155.) Far advanced 
eases will not east a shadow. Skiagraphy of the sequestra is of marked 
service to the surgeon, informing him of their location, number, and 
lations to the bone itself ami whether they are still adherent or exfoliated. 
Avoid the superimposition of their shadows with those of the bones. 

B. Timms of Boxes. 

skiagraphy enables ns to determine if a neoplasm is connected with 
J." < i ° m P act or cancellous portion of the bone, or if it is connected with 
the bone at all. Thus, the growth might be a evst or a myoma that 
closely simulates an osteoma, an osteo-sarconm, etc. 

Fortscbritte a. d. (ieb. <1. RnntgcriKir., ISWMUOO. 



Fio. 1M.—Chronic otitis with ebumntlon, ns indicated by the arrows. (C*te of Dr. M. P. Dlckcson.) 



no. ‘*£EZZZ tmmi 

A M _ WM the point of entrance of the forvitrn t*-i>. t 
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HUMERUS 



THE CblNICAl, APPLICATIONS, 

Osteosarcoma, like all osseous growths, may )ks of f 

itillary variety. 

,nt " in periosteal sarcoma , the growth may be observed to start laterallv 
. ter to completely encircle the bone. 

1,ut \ u the early stage the medullary form may he easily confused with 
1 ilitic osteitis ; in tlie latter the tendency is to Iks formation of clear 
- rp t l M t later become multiple, while osteo-sarcoma begins with a 
c ienr spot, becoming gradually enlarged: it is never multiple. 

811,0 Metastat ic carcinoma lias been shown by Benedict ‘ to affect osseous as 
n ts the softer tissues. A patient under his care suffered from cancer 
"• the kidney, and later had it removed. Four years subsequently, 

. ^ . )a in was diagnosed as sciatica, but the X-rays revealed a metn 

i,,U! ! carcinoma of tlie last lumbar vertebra, which was later confirmed 
M post-mortem. Bone cysts can also he detected. 

( . DK i.ukmitii« op Bones. 

. roong tbo more common deformities of congenital origin are super- 
* rv fingers, or tlie absence of one or all of the digits. (Figs, lf.fi, 
1111 ! n * * lcreis usually either a second little finger (the most frequent) 
lr a second but smaller thumb. Wc determine it tlie uddi. ional digit is 
‘ tagged on by the ski.., or if a distinct and eompletely developed 
’ in Urn exists. In cases of supposed giant finger, the X raj* *U» 
t whether tl.o hone, or the surrounding tissue has undergone 
. i iv [,, cases of syndactylism the skiagraplier can oiien deter- 
hy perilophj • lr irKkes in the union. Hammer-fingers are of 

mine whether 110 t dtoserl, there being only.»■ 

IS, Id ihe i£men,s and tendons, as may in- demonstrated by the 

fl ” 0r r^Towther.a,. 

rn; There is an overgrowth of the norma ^X'h™*dike 
presents a darker color, and from «s margins spring , 

0H860U8 projections. . .. curvature of the bone. 

These changes produce an altWation th 1)t u „. 

with atrophy of the epiphysis nn “"“ (synostosis) occurs, but the 
physis. Freqnetltly a union of tlie bon t . . „, w lti„g in a !»>•“• 

growth is usually partially mhihilei ' ifll . rel)t i„ied from rhnehitis am! 

liar twisting, readily diagnosed an* 

other bone diseases. «i v imctrv " ill be treated of m ' " 

Deformitics of the pelvis and peh micto 

article on Obstetrics. riittlw'V. 1Jnrr ^ of 

Two interesting cases, studio* >> m . ulcr | n c disease of the sp 
deformities were presumably due ° 

. Wiener Win. Wochcmehnh. 1 J.• ^. . li. 

■Journalthe American Mcdiod 
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27f . ELECTKO-THEK A PEI JTICS. 

, Fi cr. The first case was a male, fifty live years of age, r,„„. 

fr0( i al ] : 1 ami skin normal, no aiuesthcaia, sensation preserved all 

over the bmlv : the reflexes were present. The legs and arms were dr 
formed, and locomotion was prevented by weakness ol the muscles. The 
epiphyses of the bones were distinctly abnormal, and the skiagraph 
shewed marked absence of lime salts in the bones of the bands, riie 
other case was that of a man. aged twenty-three years, in whom the 
shoulders, arms, and forearms had never developed, or there was a retro 
gression of development. The biceps jerk was absent ; there was no 
disease of the bones ; there was very slight wasting in the left leg, only 
detectable l>y measurement. Several theories had been advanced as to 
the cause of the condition, among others, bilateral brachial palsy from 
birth, malposition in utcro, etc.; but the author was inclined to believe 
that possibly the patient had disease of the anterior horns of the spinal 
coni in utero. 

Diseases aw! Deformities of the Spinal Column. — The more common 
pathological spinal curvatures arc scoliosis, kyphosis, and lordosis. 

In scoliosis the patient should assume the dorsal decubitus posi¬ 
tion. A skiagram of the kyphotic patient is difficult, because the 
plate cannot be properly approximated upon the part, necessitating a 
lateral view with the patient on his side. This, however, will not 
afford a very sharp definition of the shadow, as the plate is too distant 
from the part. 

The same difficulty is encountered in lordosis; consequently in these 
cases the lateral view must likewise be employed. 

Torticollis. -When the deeper muscles are diseased, it not infre¬ 
quently happens that caries of the cervical vertebra; coexists. Its pres 
once may be verified by a skiagram in both the antero-posterior and 
lateral views. 

Pott s Disease. -It isdiftieult to differentiate the early stages of Pott’s 
disease from intercostal neuralgia, renal disease, empyema with sabdia 
phragmatic abscess, etc.; but the skiagram will show the bodies of the 
'crtchnc and the interart;icular spaces to possess a denser shadow than 
normal. In advanced cases the disintegrated osseous tissue will present a 
dark. dens... irregular shadow. Place the patient in the dorsal decubitus 
position, ha\ e him flex the knees so as to straighten the spine ns far as 
possible and thus bring it in closer relation with the plate. The above 
.on applies to any region of the spine. Dark shadows in the 
right iliac fossa, often due to the accumulation of gases in the colon, 
inusi not Is- mistaken for necrosis of bone. 

follow, d i *process of healing can lie systematically 

,rhv,‘r r putaii,m . . . .... . "• 

sence or a fine layer of compact bony tissue, e. 

tllllA I ... .. .■ 



.*l».l«7«->. 

likewise be detected. 111 


ring with the healing, cun 


Uck of Mllkutlon. Articular >urfa«» lrw*ulftT. lm«« tent w.d ra >'- 1 

*,,j*ur,0 <Urkor ol OMCMlve uwlflcnlloii. 
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Bisection of Joints. Before rosecling ;i joint, the rays will determine 
the exact character of the affection, and their application after the wound 
j,. lS bccu dressed will inform the operator if the bones are in the liest 
possible position. 

^generation oj Boar. -After removal of a portion of hone, the peri¬ 
osteum lioing left intact, the formation of new bone may In* carefully 
observed, and the surgeon can. often determine if the proper amount of 
osseous-forming structure has been deposited. 

VI. Diseases and Tumors of the Soft Tissues. 

Tumors of the soft tissues, being only slightly opaque to the X-rays, 

skiagrapbed with groat difficulty, owing to the surrounding struct* 
mU having very nearly the same density. For this purpose we employ 
lnr ,l tube with a short exposure, avoiding over exposure and supet 
imposition of tlm shadow of the bone. This may also ho m oumplished 
l,v diluting the developer and producing a soft negative full of details 
‘ bv an under developed negative. The detection of the prwcnw »t a 
,„,nor by a skiagraph will be dependent largely upon the location, size, 

and consistency, and the technic employed. . 

In the order of the density of shadows cast, tumors may 1* arranged 

ns follows: 

Hrematonint* nml Abwcwea, 

Myomata, 

Enchnndromatn, 

Lipomata, 

Fibromata, 

Sarcomata, 

Carcinomata. 

WmiilomUa. Tli' 1 h.ootl..-no,.ht 

the rays than the gurroun.l , lit by tin- fact 

darker. Iliemntoinftta mny '•> ' " • jj v w | H .|t the Mood •* 

that the former present a greater ‘least >, 

coagulated. , llo t to so great a 

.l/>»eecast dark shallows oil the "*h ’ :in? ,,,silv ding 

deftrve tiHilo the hii-matoiinilii. I» Ihe'-' ' differentiated 

rn„„ other K r,.wths will, great »t the IMtlla- 

encountered many obstacles in ski. g 1 mtbnhrenic and hepatic 

•lelphln Hospital that tes.-inl.hsl appendlcl 1^ |n ,„«ltion 

abscess. The negative reveahsl a « ,, ]Iriirl , coiittrined the 

of the lower region of tin* j ' . ^ hu> recently retried 

diagnosis by operation. Hr. Ccnrgo •' taking of u siiecessful 
to the Philadelphia County Medical Society 
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27S BLE( 3TR0-THBRA PKITirs. 

skiagram of a subphrcnic abscess. In January. I90r, | ,i 
graphically, at. Hie Philadelphia Hospital, a supposed h/nfl'T’' 1 " ki:i 
but at a subsequent operation Dr. Ernest Laplace proved thl ' n :,l,s< ‘ 4 
he cancerous. Election t 0 

Prontz, of Jena, in a study of 234 hepatic abscesses 8I)0 . 
inendahly of the great value derived from radioscopy if , S 
fibromata are most difticnlfc to skiagraph, espeeiallv inVhe ute , - , " !,,;i : "" 1 
snperiinposition of the shadows of the pelvic bones " S ' u| ‘“ h ‘ 

differentiation of the tumor from the surrounding tissues Thei-V'^ :i 
will Ik. easily recognizable when the neoplasm is large, but nrll.!! 
lion will detect this qnitc jus readily as the skiagrapher cm ' [ 1 
presence of this condition. It is worthy of mention that skints ' 
Impn-nlly detect the presence of myositis ossificans. 1 

Enchorulronutla, being cartilaginous in mots, are difficult to ski,.,. , 
because ot their Ininsparoney to the rays. When the nlmlan-es ■,» .? P ' 

nffectcd. the condition is clearly presented on tile negative ~ " S 

Upomatn are differentiated from solid and cystic tumors by their 
throwing a lighter shadow, because fat is lees opaqne to the nj, thaV. 

the above named neoplasms. 
X ray diagnosis between a 
chronic abscess and a lipoma is 
quite as difficult jus is the differ¬ 
entiation by clinical means. 

Sarcomata and carcinomata 
cannot be differentiated by their 
skiagraphic appearance. They 
both cjist equally dense shadows. 

Tumors of the Brain.— The 
difficulties encountered in diag¬ 
nosing skiagraphicjilly cerebral 
neoplasms are due to the super 
imposition of the shallows of tin* 
tumor and the bony vault, the 
softened consistency of the path 
ological condition present, the 
distance of the shadow from the 
plate occasioned by the arching 
contour of the skull, and the 
production of secondary rays 
this particular rcrrimi nv . , . ^ uo U*® marked density of 

more recently I u bin.id'mmp. l ,,l "*‘. s rapl.ic plate; 

(Fig. ICO.) The boards i„ n ° Se< ’ t,ons ll| at slide upon a base. 

lines accommodate any size of ahull t! ■ ' "noavc exomition. and 

• In this cavity, is placed a double 



1 'T , A >"*'» 1 ' n,n from tl„. 
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coated gelatine film, and tlie patient's head is accurately accommodated 
to the shape of the cavity. This also insures steadiness of the part, so 
very important in this difficult procedure. Localization can Im* mapped 
out by placing metallic wires over anatomical landmarks. 

The use of a compression diaphragm, for preventing the production 
of secondary rays, is largely in vogue in Germany, and lias lately become 
popular in America, but this is undesirable, as the area skin graphed is 
too small to allow of definite and logical conclusions. 

The diagnostic value of the X-rays in neoplasms, abscesses, clots, 
etc., is less than in instances of the presence of foreign bodies. Extended 
literature on the subject is yet to Ik* written. 

Dr. Pfahler 1 gives an interesting account of a case of brain softening 
occurring in the service of I)r. Charles W. Burr. “This case,’* he says, 
“was one of thrombosis of the mid-cerebral artery, with cystic degenera¬ 
tion, and causing aphasia and hemiplegia. The examination was made 
post mortem. The brain was replaced and the skull and scalp closed. I 
then made a negative of the affected side and also of the opposite side, 
because I Ixdieved that possibly the normal side could Ik* compared with 
I lie affected side. This ease, however, demonstrated that this cannot lie 
relied upon, for the lesion was Shown upon both negatives, but with much 
more definite outline on the affected side. Tlie skiagraph showed, above 
the ccreljelhini and petrous port ion of the temporal bone, a light area 
which corresponded exactly with the outline of the area of degeneration. 
This skiagraph showed, also remarkably well, the convolutions of the 
cerebellum. 

“The second case was also one of Dr. Burr's, in which an irreg¬ 
ular urea of degeneration was found in the distribution of the mid- 
cerebral artery and which had caused hemiplegia. The skiagraph 
Showed transparent areas which corresponded exactly with the area of 
degeneration.” 

Dr. I’faliler* believes, that “wo should be able to show in tin* skia¬ 
graph most large lesions, such as new growths, softening, hemorrhage, 
and abscess, but that we should never take the responsibility of an 
operation purely upon skiagraphir evidence.” 

Dr. ( ‘hurch, of Chicago,* records a case of cerebellar tumor in which 
the Roiitgen rays were used by Mr. W. Fuchs. Skiagraphs of the 
tumor were obtained. At the autopsy a highly vascular glionmtous tumor 
was found, the tumor being the scat of several old and recent hemor¬ 
rhage^ uud also of a recent clot of considerable size. 

Obici and Ballici 4 demonstrated the presence of a tumor in a Imy 
who died of brain tumor, the experiment being performed post mortem. 

'The American Journal of the Medical Sciences December, lPOt. 

•Ibid., December, 1904. 

•Ibid., February, 1899. 

4 Rividtu .11 PatimloK., October, 1897. cited by Chur.-h 
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Theval** experimented with tumors of different kinds placed in ,i 10 
hniins of cadavers, and were in some instances able to obtain localizing 

shadows. ..... 

Oppenheim,' in reviewing the subject of brain tumors, remarks that 
hi< attempts with the X-rays ibr diagnostic purposes were unsuccessful, 
although ho was enabled to determine that a tumor placed within the 
cranium upon the brain was distinctly noticeable. 

Pancoast and McCarty * conclude that the value of the Bontgen rays 
in brain lesions is at present dubious. 

Dr. M. Bonedikt, of Vienna.* described a number of most interesting 
conditions that were both studied and skiagraphed by Dr. Kienbock. 
From a series of cases related by Dr. Benedikt we cull the following facts 
in his own words: “ Kolar, M., engine-driver. On June 6. 1897, while 
leaning out of the engine, he struck his head against a lateral object. 
He lost consciousness, vomited, and was confined to his bed for six days. 
He tried to resume Ills work, but could not continue. On October 16, of 
the same year, he came for the first t ime under my observat ion. Jle com¬ 
plained of violent headaches, and his face had the rigid expression of a 
mask. On January 20, 1901, I had t wo profile diagrams taken with the 
Bontgen rays by Dr. Kienbock. 

“When we ask what pathological process we must assume in this 
case, the answer is a pachymeningitis, especially luemorrlmgica, with all 
its consequences, also of alteration in the osseous parts. The enlarged 
shadowof the osseous circumference is not principally tlio result of thick¬ 
ening of the bonus, but is produced also by paeliymeningeal deposits.’’ 

“ Bernstein Marcus met with an accident Dec. 24, 1903, while enter¬ 
ing a railway car not yet lighted. lie fell over a trunk and received a 
contusion on the tibia and on the index finger of the left hand. The 
nature ol this accident seemed to point to a light lesion. To my great 
astonishment, at the examination (Jan. 4. 1904) serious symptoms were 
found. Standing with open and closed eyes the patient oscillated for 
ward and to tin* left side. The supra- ami infra-orbital nerves of the left 
side wen* sensitive to pressure, and the parietal, frontal, and temporal 
Immios sensitive to percussion. In these localities the patient felt pains 
uiit-n In* walked. 1 he turning of the head excited pains, more toward 
the left than to the right side. The cervical and dorsal vertebra* were 
sensitive to pressure, the sensitiveness involving not only the processus 
spmosi. but also the lateral walls of the vertebra) on the left side. The 
pupil reflex was feeble. 

1 , ‘ 1 < ‘ ,<jft arm an<1 kg* (especially the left one) were adynamic. 
M ‘ ,efl< x wa » and especially on the left side. The left 

<at w.ti more sensitive to the tuning fork, from the air and from the 
n>M4u»*» of tin- Nervous Syntcrn, 1900. Translated hv K. Mayer, 
uum-n.iiy of PenuMylvtuda Medical Bulletin, March, 1903 . * 

' Da* Archives of Pl,y,iol,^i, 7 ,l Therapy, Kehnwrv, liKtt. 
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bones of tlie head. I was more astonished when Professor Rcuss found 
beginning bilateral papillitis n. optici. The range of vision was much 
diminished concentrically, and in the left eye there existed a complete 
defect of vision in an inferior and superior sector. 

••In this case the diagnosis was justifiable that there wen* serious 
anatomical intracranial lesions, and, as the case was a recent one, also 
blood effusions. Radiographs confirmed this diagnosis.’’ 

I have successfully skiagraphed a blood clot in tin* brain, and I can 
do no better than quote the words of the late Dr. F. Savary Pearce, 
whose intense devotion to neurology and whose searching inquiry into 
the pathological manifestations of brain lesions made his word authori¬ 
tative. In his article “ Epiplieiiomena of Cerebral Hemorrhage,”' he 
says, “We would like to mention the possibility of the X ray being a 
favorable adjunct toward determination of a blood clot, within the brain or 
not, as a point in diagnosis between hemorrhage or thrombosis and this 
confusing class of Bright’s palsies. In a case coming to autopsy at the 
Medico-Chirurgical Hospital ten days ago, Dr. M. K. Kassabian had 
been fortunate enough to find what lie thought was a ‘shadow’ of the 
thrombotic area in the left lcnticulo-striate area region, and this proved 
to be so at the post-mortem examination. In this case, however, there 
was no complication of nephritis in making the clinical diagnosis. 

During 1904 and 1905, I skiagraphed at the Philadelphia Hospital 
a series of cerebral cases in the services of Drs. W. W. Keen, F. X. 
Dcrcum, and Charles W. Burr. Realizing the imperfection resulting 
from the lightness of the shadow found in skiagraphing brain tissue. I 
took two skiagrams of suspected conditions and applied to the negatives 
obtained the principles of stereo-skiagraphy. The superimposition of 
tin* two views thus derived resulted in a elear-cut picture of the part 
under investigation. 

Recently I skiagraphed a cerebral ease at the Philadelphia Hospital. 
The patient’s skull was bandaged, thus concealing the presence of any 
abnormality. I was ignorant of his clinical history. \N hen the plate 
was developed, I noticed in the motor region, a light area, the size ot a 
goose’s egg. I then went to the ward to inquire as to the patient’s symp¬ 
toms. I found that this special area was the one complained of; the 
result of a traumatism, which manifested itself in a slight paraplegia <•! 
tlii* opposite side. This was undoubtedly an ecehymosis ot the cerebral 
meninges. A false diagnosis was not probable, as then* was no wet dress¬ 
ing or iodoform employed, no exudation of scrum or blood, and likewise 
no pressure on the plate that might simulate such a diseased area. Sub¬ 
sequent examinations failed to reveal the affected region, although the 
skiagraph was taken under the same circumstances. I Itimately the 
patient got well, showing tin* ecehymosis (exudate) was absorbed. 

1 American Medicine, Aug. M, 1W2. 
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• nmills The shadow thrown by tho.se deposits 

dv dense enough to bo mistaken for calculi, 
is in some rcgmns of tno . or jistnla. its depth and extent may 
If there he an abscess«» .♦; J luein} r either a probe, a packing of 

1k‘ sufficiently ascertanns m be, and taking a skiagram while 

iodoform g.m/e.orarnbtH. n. « 

.■nr.. a io'»s will be treated of when dieensring 
glands, and bronchial gland, 

are often visible. 

VII. The Articular System. 

In the normal joint, the cartilage being transparent to the rays, the 
negative will show the inter articular space black, but it will appear 

v^i.. (he skiagraph. The articular extremities of the bones will look 

smooth. In adjusting (lie tube, part, and plate, care must be taken to 
see that the rays fall directly upon the joint; for if this precaution 
lxr not taken, there will result an overlapping of the shadows of the 
articular extremities, the latter leading to a confusion, and causing a 
possible error between a diagnosis of the true condition, ankylosis, and 
subhixation. 

As muscles, tendons, and ligaments are slightly less opaque to the 
rays than are the bones, the tearing off of any of these, as in some sprains, 
can sometimes he shown on the skiagram, provided that the shadow falls 
particularly on the muscular field, and that the negative is full of details, 
the result of good teehnic. 

A. Diseases of the Joints. 

.Imff Arthritis. —In this affection the skiagram reveals nothing in the 
ear •' a slight cloudiness or haziness at the inter articular 

• ]mm. ui t<* congestion. Later this haziness increases, and if pus be 
present, the shadow cast on the negative will be darker, as this is less 

rr; pa ®« o •* th ° >•»>•» is n- , h „ »,ti,.iti» 

Iir i miT r ii tlu * n * ,ln,,,, »tioii will extend lo the nrlieii 

t ,:..,’:;; 1 .. ** "->• *>" ■» WBe t „ . i ,„ ray8 , ,..,.1 

con.vquently appear white mi the negative. 

with Hi..I ' l!r ‘tUtr Minimiilim .—The nciitcstage is iilenl ieal 

™'Lt"uTZ ‘Z r" V" ,Ieri — "ttrtUH. When this .. 

tiealar eails i»f ii,,. i " s ' c '*S r nra show desl i iiel inn of the ar 

surfaces and the altendaiiTdcfopmiti^.“ f " ,0 0|,|,0! "" 1 

..- or 

"’l>hi arc Often visible in the digito Peri articular shadows of the 
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Tuberculous Arthritis. (Fig. Pit.)—The early stages of tidmrculous 
arthritis are most difficult to distinguish from other arthritic conditions. 
Put. as soon as the bone becomes involved theshadow on (he negative will 
l>e identical with the appearance of tuberculosis of bone previously de¬ 
scribed; but with abscess format ion, the dark spots on the skiagram will 
reveal the true nature of the malady. When destruction of the soli parts 
of the joint, occurs with sulisequent absorption of tin* head of the bone, 
sequestra are formed, resulting in great distortion. 

Coxalgia. —In the incipient stage any haziness in the interarticular 
apace, in comparison with the unaffected side, is indicative of changes 
in the synovial membrane of the joint.—this is likewise true of the 
epiphyseal line. 

Lovett and Brown, in a most elaborate research, 1 arrived at these 
conclusions: “The earliest changes observed radiographically in hip 
disease are, first, diminution in the density of the shadow, and second, a 
relative diminution in the size of tlu* shadow cast by the affected bone; 
in other words, atrophy of the bony substance. 

“The best radiographic evidence is considered to lie bony thickening, 
indicated by a shadow projecting inward from tlu* pelvic side of the 
acetabulum ; the head and neck of the femur also may show this 
evidence. 

“ Decreased radiability, observed as an indefinite, cloudy appearance, 
which involves not only the bony medulla, but the cortex and periosteous 
structures as well, is frequently seen. This cloudiness was found to Ini 
line to the presence of thick serum, pus, or finely divided detritus, and is 
apt to be misleading if depended upon to the exclusion of other indica 
tions. It was sometimes observed where the inflammatory process was 
extra-articular, as in abscess of the groin. 

“ Erosion of the bone substance, when present, is usually cl.-arly 
evident on the plate, but is not of itself conclusive evidence that hip- 
joint disease is present.” 

Loose bodies, such as displaced or detached cartilage, arc difficult of 
detection because, of their transparency. If their shadows are siqienui- 
posed with those of the bones, recognition is of course impossible, as on 
the shadow of muscles, their detection, at times, is possible. S'nall sesa¬ 
moid bones, which may simulate foreign bodies, can also lie skiagmphed 

in or around a joint. . , . , ... 

C 0X a Yura .—“The neck of the femur vanes in length and obliquity 
at various periods of life and under different circumstances. 


In infancy 


ill. \ ill iivi - *. .. , . # 

..ingle is will,-Si mill becomes teamed during growth, «> Uw« ' > I" 

iHTlv it forms II gentle curve from .. of tlu;sl">»- '« mlult ' 

r.:.i.. iii..,.ii i.*m° with the shaft, but varies in inverse piop.tr 


forms an angle of about 130° with the shaft, but 
tion to the development of the pelvis uml filature 


n consequence of the 
New York Medical Journal, January 28, 1005. 
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. -I.icine of tho polviH in the female. 

'T.'**"* " C " r,y “ rigl “ aMEl ° Wi ‘ h " ,0 * h " ft 'Cl 

^— TXEjpSz . 


« bof '•. c i 'r "7 lmn " ,s c? 

(Fig. I«2.) 18 thnl tho affection »s non-tuberculous, and 

a,lv clirtng<Kl its an®* -’ jfil lwr ,„ tt I position to a higher plan,.. * 

fn ;.|pnUTl^;^ n inversion mol eversion of the fet llll|s( 1 
,kiagmphi«g Uife < Tllls is befit accomplished by securely u itJ 7 
vigoronslygo^' ' * ||ion „f a right angle to the leg. A pi,it* j nr> 

,M ; 1 ''tchuh* In, Hi hips must be employed ; the patient mu., , ie J; 
enough to ine ^ ^ th Ihe tube placed over the pabie sy,,,,,^ 
.snimeh flat Some operators prefer the ventral to the doi^i 

i„ rli»* me,ban * |he position assumed will slightly v:,, v n.. 

. . 

"""t the nffecled and the normal sides. 

80,1 La «/«»»■ is the result of overgrowth of the inner condyle and * 

incnrvnti.. the femoral shaft. The X-rays will show tho ataoantand 

, 1 ,,. „ n „| C of deformity, ami also any alterations m the relaxation and 
elongali.. the ligaments of the knee,joint. 

(•„„„ r„nm is the opposite of geua valgnui, ami in tlieso easestW 
X-rays will also furnish the operator with complete clinical data. 

Deformities of the foot* including talipes in its various forms, dig. 
placements of the toes, and deformiti<*8 Of the hands and digits can he hum 
advantageously studied by corroborating the facte of clinical experience 
with the X-rays. 

li. Arthropathies. 

In the early stages, arthropathies, as manifested in tabes (Fig. 163), 
present a haziness in the joint, identical with the appearanee evidenced 
in other forms of arthritis. loiter I he interurticular space becomes m<»r* 
hazy, the periarticular structures are destroyed, the ends of the bona 
irregular and nodular, with rarefaction of the osseous tissue and possibly 
complete disappearance of the bone. In some instances, in place of rare 
faction, we tied thickening or eburnntion, with the projection of bony 
excrescences. 

bifnngomt/cUa .—Several authorities 1 state, that in syringomyelia tben 1 
is progressive destruction of the joints, greater in extent than is notim! 
"i hibes. but marked by an absence of bony excrescences. Mortal 
f IV ,H 11 IU5S0C * n,,, l with syringomyelia and characterized hy d‘ e 
H ZTr* felons, shows skiagraphically an irregular appear 

a*, a thickening of the bone, frequently with the present. 

u monary tuberculosis and general systemic diseases i»'0 

beiichanl," TrniU* do Ihuliologic M&Ucale,” 1JKM. 



Pin. K.I.-TrnMUTU.n. ARTlUtlTm nr Tlir KSKE-JoiNT.-The Ifft-hnntl I'lHum "*>'> * 1 “ 

Imia nrthrlilt n, the knc^Jnlnt; 4—6 In<!lc*,c* the dWcwted cnfwiUr ligament;... a ‘"‘ 1 ^ 

th# inta r-nn(cMlitr *|«c«; , and -* »how the changed character «d the o,*l|'hjr*». ^' 1 

taken after the limb had ,.cen braced for two month*. Right-hand picture ‘how. the nornul limn. 

(Cue o, l»r. J. K. Young.) 
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rtor 

agent, the surgeon found 
himself helpless in cutting down upon si supposed embedded substance, 
but with determin.ition born ot torlorn hope, too often he ]>ursned an 
erroneous course, only to find that disappointment and at times serious 
infectious were the rewards of his endeavors. 

By the rays the skiagrapher learns not only the position of a foreign 
body, its variety, size, and shape, but also the extent of damage incurred. 

A. Military Surgery. 

The X-rays have been especially useful in military surgery. I>r. 
Haughton has said, “that the X-rays have furnished the army surgeon 
with a probe which is painless, which is exact, and. most important of 
all, which is aseptic." 

In 1897 the X-rays were for the first time successfully used in the 
Gricco-Turkish war. It was there demonstrated that they were an invalu¬ 
able adjunct in military surgery, and since that time improvements have 
been made in the apparatus for trials in future field encounters. 

The X-rays were also employed with marked success by Surgeon- 
Major Becvoronthe Indian frontier, during the Chitrnl Campaign in 1898. 

Of no loss importance were the experiences of Major Battcrsby. who 
had charge of the Rbhtgen apparatus, while campaigning in the Soudan 
a number of years ago. Following the battle at Omdurman. 121 wounded 
British soldiers were brought to Abadith. 21 of whom could not have had 
their condition correctly diagnosed without X-ray examination. 

In the words of Captain W. C. Borden, assistant surgeon in the 
United States Arinv:' -The use of the Bdntgen rays has marked a 
distinct advance in military surgery. It has favored conservatism and 
promoted the aseptic healing of bullet wounds made by lodged missiles, 
in that it bits done away with the necessity for the exploration of wounds 
by probes or -.1 her moans, ami lots thus obvialo.l the dangersof rntrclm.. 

ami a.I.lili.. Iran.nails... in Ibis class of M«ri<"- '» ««nallot 

it has been or great service from a ..ilic point ol v.e.v by *■«■>»»* 

the ,lma O,or of the In,no lesions, Iho for... of Ira.-.uiv, .....Ibe < 

bone comminution produced by the snn.ll calibre und otbe. bullets. 

• The L'w. nl the Rnn«en R»y« by the Mo.ll.al IVpartm, n. o( the Unit*! Sun* 
Army in the War with Hpuin. 
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conditions which could not have been otherwise determined in the living 
body.” 

Nicholas Scan writes t hat the expectations as to the diagnostic value 
of the X-rays in military surgery were actually realized in the Spanish- 
American War. He stales that foreign bodies were located, fractures 
ascertained, and other surgical conditions’Studied, without subjecting the 
patient to pain or any danger from infection. 

Mr. Clinton Dent, 1 special war correspondent in South Africa, speaks 
interestingly of injuries by Mauser bullets. If the dense part of the long 
bone is hit bv a bullet of the Mauser type, there is a drilling, compli¬ 
cated by fracture. The extent of the injury depends upon the angle at 
which the bullet strikes the bone, upon the velocity of the bullet, and to 
some extent upon the age of the person. Mr. Dent also observes, “that 
a line drawn between the apertures of entrance and exit does not afford a 
reliable clue of the course that the bullet has followed.” Jle also states 
that fractures with a drilling of the tibia and the upper and lower ends 
of the humerus and radius are common. 

Major Matignon, in reference to the Russo-Japanese war, describes 
at length* the installation of an X-ray apparatus in the Fifth Division of 
the Japanese army in Manchuria. This apparatus consisted of a Rohm- 
korlT coil, 30 cm. long and 12 cm. in diameter, with a spark-producing 
power of from 15 to 18 cm. The tube was bi-anodic and 20 cm. long. 
The current was supplied by a dynamo, energized by hand-power. Two 
I>ersons "ere enabled to bring about sufficient velocity to produce the 
desired current by means of gearing. A portable dark room was pro- 
\ided, and Major Matignon remarks: “I was able to discern clearly 
the fractures and the presence of foreign bodies in the hand and in the 
arm. lie further states that the use of accumulators and their bur¬ 
densome Construction can thus be readily dispensed with. 

R. Varieties of Foreign Bodies. 

I hese may be transparent, translucent, or opaque to the rays. 

The tramjmrcnt include such substances as splinters of wood, pieces 
of coal. diamonds, paper wads, leather, clothing, etc. 

The tmmlurrnt include a fragment of porcelain, paste diamonds, 
small fish bones, other small bones, seeds of fruits, small pieces of 
glass, etc. 

Ibe opa/jur inc lude metallic substances, such us bullets, coins, nails, 
buttons pms. needles, jack-stones, marbles, and dice; also surgical dress 
tugs, dusting powders (c. //.. bismuth, iodoform ), lend-water and hmda 
iiuiti, corrosive sublimate, dcnnatol. permanganate of potassium, etc., 
bard rubWr tills*, and iodoform gauze. 

1 Britidh Medical Journal, April 21. WOO. pm. 

Archive* d'KIectridt/* .Mt'dicnlo, June 2-’., p.KVi. 
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I he table below shows the relative transparency of equal thicknesses 
of various substances (water 1) as found by ISottelli and OurbaKSo. 1 

TABLE OF PERMEABILITY OF RONTGEN RAYS. 




2.21 

Iron . 

7.87 

o.toi 

150 

Chalk. 


0.330 

1.12 ,i 

Antimony. \ 

6.7 

0,126 

1.10 

Nickel..'. 

8.07 

0.095 

1.10 1 

Brass. 

8.70 

0.093 

0.94 

( aflmiuiii. 

8.69 

0.090 

0.80 

Copper . 

i s.oo 

0.084 

0.80 

Bismuth . 

1 0.82 

0.075 

0.70 

Silver. 

. 10.5 

0.070 

0.70 

Lead. 

11.38 

0.065 

0.74 

Pallailiuin. 

, 11.3 

0.053 

0.74 

.Mercurv. 

| 13.50 

0.1H4 

0.70 

Gold. 

. 19.30 

0.030 

0.03 

Platinum. 

22 07 

0.020 

0.63 

Ether . 

0.713 

1.37 

0.00 

Petroleum. 

0.836 

1.28 

050 

Alcohol 

0 793 

1.22 

050 

Amyl alcohol ... 


1.20 

0.48 

< Hive oil. 

o.ui:. 

1.12 

0.48 

Benzol. 

0.868 

1.00 

0.47 

Water. 

. 1.000 

1.00 

0.40 

Muriatic acid. 

1.260 

11.84, 

0.38 

Glycerin. 

, 1.240 

0.76 

055 

Cairlwn disulphide.. 

1 1 293 

0.74 

0.34 

Nitric acid... . 

1.420 

0.70 

0.118 

Chloroform ....... 

. 1.525 

0.60 

0.110 

Sulphuric acid 

. 1.841 

050 


Pine wood. 050 

Walnut 0.66 

ParalHn. 0.874 

Rubber (pure gum).. 0.83 

Wax. 0.07 

Stenrine. .. 0.07 

Pasteboard. 

Ebonite. 1.14 

Woollen tissue. 

Celluloid .. 

Whalebone. 

Silk. 

Cotton. 

Charcoal (hard wood) 

Starrh. 

Supir. 

Bone . 

Magnvidmn.. 

Coke. 

Clue. 

Sulphur. 

IawI plaster. 

Aluminium . .. ... 

Tale (soapstone) 

t ilass . 

Tin. 

Zinc . . 


r. Foreign Bodies in the Digestive, Respiratory, and Genito¬ 
urinary Tracts. 

(JCnnphnffim. Foreign bodies in this region can be detected by the 
fluortMCOpo and skiagram, and should be examined in both positions. 1 
recently skingraphed a child with a penny lodged in the (esophagus, as 
shown in Fig. 101. 

Scgoml * reports a erase where a tooth-plate hud accidentally been 
swallowed and Uslged in the (esophagus. It was located by the X-rays at 
the region of the supm-sternal concavity, and extracted by external 
u’sophagotomy. A hook like projection of the plate forced its way into 
the mucous and submucous coats of the organ, requiring repeated 
fluoroscopic examinations Ik Jo re extraction was achieved. 

Mr. Ballanoc, of St. Thomas Hospital. London, says that by 
means of a fluoroscopic, examination, a hat pin was demonstrated in the 

1 Bullelino della SociotA PhotoKrailra Italiann, 1897. 

•’ Lyon MAIicale, Augnxt A, isos. 
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asmplmgiH of an infant t\fU*n months old. It had Inivclh-d to the low,., 

third of I lie tract, where it had listened itself. A gastrotomy was 

»»erformcd and the pftt removed. ....... 

J)r. Nathan Raw • reports the swallowing of a tooth-pint© by a lunatic. 
The foreign body had descended to a level just slightly below u„. 
inter-elavieular notch. The fluoroscopc revealed the exact position, ;„ lf | 
also showed the plate with its longest diameter lying parallel win, the 
transverse axis of the oesophagus. 

Stomach. Almost every variety of foreign body is found in the stom- 
nch. but the movement of that organ makes detection ditlicult. In s kia- 
graphing the stomach, the patient should be placed in the ventral 
posture. Previously, he should have been cautioned against ingesting 
food and drink, as the former will increase the density of the shadows 
and the latter, in addition, offers an opacity to the rays. The foreign 
body is invariably found at the pyloric orifice. 

Several years ago, at the clinic of the Medico-Chirurgical Hospital I 
demonstrated, by means of a skiagram, the presence of tacks, nails, and 
blades of pen-knives in the stomach of the ‘‘ostrich man." 

W. S. Hals ted 1 publishes a radiogram of a jugglers stomacli, from 
which be removed 20.S foreign bodies, including 20 links of dog-chain. 

8 pieces of china, 7 knife-blades, 54 nails, and 35 wire nails. 

Diamonds and small stones, being transparent to the rays, defy detec- 
fion. Sometimes diamond thieves have swallowed the stones, hut the 
latter could not be found either by fluoroscopy or skiagraphy. In many 
ot the mints, suspected employes are subjected to X-ray examinations 
to detect the presence of stolen coins in the stomach. 

Intrdmrx .—In the intestines foreign bodies, such as coins, pins, nails, 

. In,-pi,y buttons, etc., can bo seen gradually to traverse the bowel The 
peristaltic action of the intestines often interferes with this detection. 

'!' sk lagrapher is further hindered in the cases of children, their crying 
i""! ii.K an additional otalado. So long ns the 

7/" l’ ms| al«is, the snrgcon should not attempt to 

T, 'l "."7 «■ «»p days for a foroigo body to 1 n di- 

* '"' B,,eciil1 . . i" impaction of.... 

r °""" "* *it° hyst.*rical ..soon; i, i, 

'" ’l 1 . , c,c «‘mg foreign bodies i„ the appendix. 

JdJS'Site.*».“ T|M! f0 ">'en ..a lodg.ere are 

is likewiseainiil'ii'r * " "" Tho method of cxumiimtion 

bodytt“ . . ***** eoneeivablo variety of foreign 

.St."’f. 

uic icmale. Recently I examined a patient 

’John* / Io/.k V 1. Journal, September, 1001, p. 345. 

1 08 Reports, 1900. vol. ix. p. 1054 . 
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f«»r fractures of the femora, but instead I discovered a forgotten pessary. 
Forgotten pessaries have often been detected by the X-ravs. when the 
cause of the suffering baffled the skill of the attending physician. 

Foreign Bodies Entering from Without.—These include bullets, needles, 
cinders in the eye, broken ends of instruments, etc. In surgery we have, 
in addition to the retention of instruments in the cavity of tho wound, a 
slipping in of a forgotten section of drainage-tube, and the closure of a 
wound without removal of iodoform gauze, etc. 

D. The X-Rays ix Ophthai.molooi<\vl Surgery. 

Foreign Bodies in the Eg,.- - The use of the X-rays in ophthalmology 
is principally confined to tho detection and localization of foreign bodies 
in the eye. Dr. Van Day sc was perhaps the first to perform experiments 
for locat ing foreign bodies in the eye, and in March, 1896, he communi¬ 
cated his results to members of the Medical Society of Gaud. 

His first work consisted in the introduction of a small bullet into the 
eye of a rabbit, carefully pushing it up posteriorly to the iris. lie pro¬ 
duced an exophthalmos, and by slipping under the exophthalmic glol>e a 
small sensitive plate, he was able to define a shadow of the contained 
foreign body. By another exprimont he proved that metallic bodies in 
the anterior chamber could be very easily demonstrated by placing a 
sensitive film of proper shape and size bet ween the eyelids at the inner 
ennthus and allowing the rays to penetrate the globe from the temporal 
side. 

Dr. Lcukowitsch 1 detailed his experiments and results on sheep’s 
eyes, with the use of two tubes, lie contended, however, that better re 
suits had l>een obtained by tho use of one tube only. In experimenting 
on the human eye, lie employed small sensitive plates, semicircular in 
shape, thus permitting the largest possible area being introduced at the 
inner angle of the eye opposite the laerymal hone. A large part of the 
eyeball can readily i>e brought within easy range of the rays by simply 
rolling the eyeball. Rotation of the ball caused a point of fixation, 
which was obtained hv employing a glass indicator Wat into two right 
angles, a short and straight terminal so placed as to point exactly to the 
antoro-posterior axis of the cornea’s centra. 

I)r. Max J. Stern, at the Philadelphia Polyclinic,* proved that a 
foreign body in any part of the eyeball could be shadowed on the plate at 
the side of t he head, and radiographed four patients with steel in tlm eye 
ball. He determined the approximate positions of the metal in the c\e 
from a Study of the shadow of the body in relation to the shadows on the 
plate of the orbital bones? but the variation in the position of the eye 
ball in the orbit rendered this method liable to considerable error. 

‘The Ijnicet, Align*** 15, 

1 Trans, Amor. Oph. Sue., 1890. 
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■tin, Hr (wo cnscs ot slc<*l particles in Hw'vfiSwJJ'g 

; .,... V .-.tv, I„ one of these eases two previous unsuccessful lltt ' '“'I 


kijktko-thkha PBUTIC S. 
jSf> 7 , I)rs. Bing and Hansel! cadi reported 


h v the X-rays. In one of the 


atte. 


Sateen nSfe to extract lire»>«•!, and it wtts only aflor the rad*** 
indicated its approximate position that if wax extracted by the n la J 
Tlll .«. cases were probably the first that demonstrated that the \„. 
walls of tho orbit and the coats of the eye wi re permeable to ll 1(; 

Hv comparison of the shadow of the metal with that of the margin 
malar process of the superior maxillary bone, and the knowledge of th° 
relation of the Crookes tube to the sensitive plate, tho location of th! 
foreign body could be easily demonstrated. 

Dahlcfcld and Pohrt* report that good records were obtained of 
small fragments Of wire and small shot that had previously been intro 
duccd into the orbits. Their method of detection consists in placing a 
focus tube on the opposite side of the head (10 to 15 mm. distant fm ni 
the temple) and a sensitive plate against the temple, corresponding to the 
affected side. 

Fridcnberg 3 and Friedman* both made two exposures of the eve 
and orbit af right angles to each other, w hile Stock 1 4 used pieces of 
lead, fastened at various points around the orbital margin, from which to 
measure the situation of the foreign body. Leonard made a number of 
exposures to give a series of triangles to locate the body. 

For the want of space, I shall include only those methods which in 
my experience have Im*cii found most useful. 

I>r. Win. M. Sweet* was the first to devise an accurate method of 
localization, employing for this purpose a plate-holding apparatus, fixed 
,he * i,Ie of ,I|C ll « 1 ‘ l on I he injured side, the fixed points of measure 
meat consisting of (»o ball-pointed rods, adjusted at. a known distance 
from the centre of the cornea. 

1 Indeseribiogthe method, Sweet*aayas “The determination of the 

tissues l v l " U<S 111 the e - v,! or in t,le immediately adjacent 

forein J " S i ( ' J,1,ge " rays dcn ' an,l » ‘l>at (he shadow of I lie 

: I? " 0n the ""W be studied in relation to the 
; r two ohjectsof known position. The method of 

e ‘T i,i0 " " f .. the eye from the rela 

bones of the orbit i 7 ° ** 10t °^ ra ^ lnc l^ ate to 1 l»o shadows cast by tin* 

^«h ’rrr u, e .. 

tulle ill different posit,,,,,. , ’ '' x| ”™ m ' s "I”’" th « Sam® plate » illi the 

positions or by making several separate exposures." 

J^ l,,0l,,a h Xo - *8. '"X 7 - 

- Kli". Monaubleu, Oct. iso; ' 

VJi™.rk | i„, Woche " iNo 

ITp S.sdHy, May, 18D-. 
he Eye, by Hansel) and Sweet 
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'flu* localizing apparatus designed by Sweet, consists of two metal 
indicators, one pointing to the centre of the cornea and the other situated 
to the outer eanthus at a known distance from the first. Two exposures 
are made in order to give different relations of the shadows of the indi¬ 
cators and of the body in the eyeball, one with the X-ray tube horizontal 
or nearly so with the plane of the indicators, and the other with the tube 
below this plane. 

u The principle of the method may be understood from the perspec¬ 
tive drawing (Fig. 165). Hays coining from the light situated at A cast 



Jr 


Fin. Ifit’i - I’rtnrlplcu'if tin* inrih<«! of Inotllinilon. (Coiirfrujr of !>r. Win. M. Swwt.) 

shadows of two ball-pointed rods and an object in the eyeball, and give 
the view shown on tho surface C. In this instance the tube is in front of 
flic vertical piano of tin* two indicators, and consequently the shadow of 
the centre ball will be thrown lwiek of that of tho outer ball. When the 
light is carried IkjIow the plane of the two indicators, tho shadows of the 
two rods are formed on the surface I), and the shadow of the foreign 
body in the eye assumes a new position. If the distance of one of the 
indicating rods from the centre of the cornea is known, and the distance 
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(jetween the two indicators is measured, the position of the metal i„ ,| 
,. ve niny be determined, since the shadow «>f the foreign body pr«?sp,. Vf '" 
:ii nil times a fixed relation to the shadows of tlie indicating ball* 
whatever position the light is placed. 

Accurate localization requires that the axis of the eyeball shall l w 
parallel with the two indicators and with the photographic plate, that 
one of the indicating balls he opposite to the <'0111 re of the cornea ami !, 
a known distance from it, and that botli indicators are at a iiieasnicl 
distance from each other. The plate-holder and indicators have I,,,.. 
combined into a special apparatus which firmly holds the head of tl,,. 
patient, as shown in Pig. 106. The arrangement of the parts of thj s 




Fro. 107.—Outline dmwlnj? of it nvltoKmph. made 
with* tube slightly aN>r« ihoplane of Indicator*. a. ball 
op;o*Ho tlu* Centro of tlie cornea: It, ball to the temporal 
tide ; S. foroUrn body. - TwihlhtnU normal *1«.) 
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Lines are drawn through the shadow of each of the indicating 
hulls on the two radiographs. On the* negative made with tin* tube hori¬ 
zontal and parallel with the plane of the indicators, a measurement is 
made of the distance the shadow of the metallic body is above or below 
the shadow of each of the in¬ 
dicators. This distance is 
entered above or below’ the 
spots representing the two 
indicators oil the diagram of 
the vertical section of the eye¬ 
ball. Thus, in the radiograph 
(Fig. 1(57) the distance of 
the foreign body (S) below 
each of the indicators (O S 
and X S) is entered below 
the spots A and 15. front 
view. Fig. 169. A line drawn 
through the points 0 and 1) 
gives the direction of tin* 

X-rays at the time the 

shadow’ of the foreign body was cast upon the plate. Similar measure¬ 
ments of tin* distance that the shadow of tin- foreign body is below 
the shadow of each of the indicators are made on the second negative 
(Fig. 168), and these are likewise entered below’ the points A and B, rep¬ 
resenting the two halls on the vertical section of the eyeball. These 

measurements are A F and 
IIE. A line drawn through 
the points E ami F gives 
tin* direction of the rays 
when the second negative 
was made. Since these two 
lines indicate the plane of 
the shadow of the foreign 
body at each exposure, the 
intersection of the lines 
must lx* the location of the 
metal in the eye, as meas¬ 
ured above or below’ the 
horizontal piano of the 
globe and to the temporal 
or nasal side. To deter* 
n,i„e . 1,0 distance of the foreign body look of n- «'„tre of to 
negative a. with II,a .. hnrta-.fl ■* «'■«*• " U ' ' V “ »,mea 

ed ,1ml ,1a- shadow of ,1a- bail a,. . ,,a- Ceol.a a, " 

This distance is entered <limtt\ 



Knt. Ji> -Outline dmwliiK of nult<<*m*pli, tut** Mne 

tin* pi,.. Indicator*. 1*11 lwlmr centre„f tin*comm: 

It. external mil; >. torolim body. (TwoihlnU normal *!*• 


lies posterior to that of the external ball. 
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iibovo (Iio external ball on the diagram representing the i, 0ri 
swiioii of the eyeball. A line drawn from K “. • 


.°e»itro 


hill gives tho direction of the rays at the time the radiograph' trw 
made. On the same negative is mensural tlm distance that Slosh- T** 
of the foreign body is back of the shadow of each of the Indu-atoi* . W 
these distances, B .1 and A IT. are entered on the diagram. \ j ' 
drawn through the points J and 11, and since this line represent! 10 ** 
plane of the shadow of the foreign body, the point at which :t 
dicnlar drawn from the situation of metal as shown on the vert ini' ^ U ’ 
tion of the eyeball intersects this line indicates tho situation of t| 1|t | ' * 


Size of body-by_by_ mni 

Situation 

mmOack ot center ot cornea 

-mm.below horizontal olare 

nxm.to---side Q j 

vertical plane. 



Side view FWrtew 


Front view 


Side view 


.. 

!“* lotion of Hi- lube from I.. 

divergence of , he ravs . »"« «"®»8h J to this point Imlicah s . 

«f «liado«rof the f™ ' 'r,? ,e,< ' r, " i, ' i "B 1 ™. . 

•mT'r'", , " m ’* ,n »<le of the shadow' 'r « lhaii when Hi- 

r 1 " *.**,«« iTh»? c :" ,v i,h — .- «*.* 

, r ;o r segment 0 f the glolie or i '*• *' ,S80,Ue distance away from 

lf Hio foreign bo.lvh. ,n tl,e orbit. 

pCi! ‘r ,m - Nlfcff i '";> orbit, the rotation of .ho 
' " slight error n 1 ‘‘' a * is Wi,1 ‘ !*» «f 

the , *‘'*onnination of the pas. of the 
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metal. To eliminate this error necessitates a knowledge of the angle of 
tlm orbit with the plate or, its equivalent, the amonm of deviation of 
the eyeball from the primary position, and the consideration of this 
angle in plotting the diagrammatic circles representing tlic eyelid. 

“The indicating apparatus is secured to the side of the head corre¬ 
sponding to the injured eye, and the tube placed about 12 or 15 inches 
(30 or 38 cm.; to the opposite side and slightly forward. The patient is 
in the recumbent posture, to insure steadiness of the head. After the 



Fin. 170.—Mnrkoiuk' D*vW«n'» !ocn1lrj«r. 


indicating rods have been adjusted, the patient fixes an object about •'» to 
10 feet distant, so placed tlmf the visual axis of the injured eye shall 1 h» 
parallel to the photographic plate. An exposure of from 10 to 20 
seconds will clearly outline the bones of the orbit, and secure a shadow 
of n.,v body opaque to the rays in the eyeball or in its neighborhood- 

Another method of equal accuracy was introduced »*.v Mackenzie 
Davidson, who published a description of it in the Hritixh M>din,l 

Journal January 1, 1890. . , . 

lhwUhon'* Method. (Fig. 170.)—The theory of this method briefly 
a* follows: 1 “The Crook.* ml- i» pbi-'l b. .. ImWcr. which con slid.- 

liorizontoll}'. A per.li-ular is dropped from Hm H“t the n..«h- -f 

• The Archives of the ROntgcn Hay, May, 
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£TjE( TTKO-THERA PlSUTICS. 

i„t«. wltora llio x-rays originate on the point where two wires croiB 
' r rte |,t angles. and one of the wires rated be parallel to 
horirantnl bar aha* whiel, the tnh,-holder slides; so that when the 
is displneed along the bar, a perpendicular dropped from the X-ray point 

in (|„. anode would always fa I.. this wire. The wires in reality lcp . 

resent iwo planes at right angles to each other, and the photographic^],,,,, 
representing the third plane. Eventually I obtain the three planes 
which arc at right angles to each other, and whose relation to the 
of the patient's body skiagrapbed is known. 

•• For practical purposes it is convenient to have tlie wires stretched 
across a flat board or sheet of vulcanite, and this can lie placed on a table 
in the correct position below the horizontal bar, and fixed to the table by 
means of drawing pins. The wires being inked so as to mark the skin, a 
photographic plate, enclosed in black paper in the usual way, is placed 
beneath the cross wires. The perpendicular distance from the anode to 
where the wires cross each other is carefully measured and noted. 

*• It is now necessary to decide at what distance apart the tube is to he 
displaced in order to take the two skiagrams. It does not matter greatly, 
2J. i5 or more inches (t> to 12 cm. etc.) of displacement may be given. 
Having decided this point, movable clips are so placed as to limit the 
sliding of the tube-holder to the required extent. The tube is then dis¬ 
placed to one side, and the patient places the part to Ikj photographed on 
the cross wires, being careful not to move, once the skin has come in 
contact with the wires; because it is of the utmost importance that the 
shadow of the cross-wires on the negative should l>e in register with the 
ink mark left on the patient’s skin. Further it is convenient to put a 
small coin on one corner of the plate, and also mark the patient’s skin 
nearest to it. This reveals to the operator the relation of the plate to 
the skin. 

“One exposure is made, and the tube is then displaced. A second 
exposure is given, preferably on the same plate, provided a suitable 
apparatus he used to enable the plates, if a different, plate be used, to l>e 
changed without disturbing the position of the parts at all. 

“Having developed and fixed the negative, it will show a single 
shadow of the cross-wires, but two shadows of the foreign body. In 
order to interpret this correctly, I devised the following apparatus, which 
may be called the ‘cross-thread localizer’: 

‘A sheet ot plate glass is fixed horizontally, having two lines 
marked upon its surface, crossing at right angles in the centre. A 
mirror hinged below it allows the light to be reflected from below, sons 
to render details on the negative visible by ordinary light. 

A scale fastened to a horizontal bar slides up and down on two 
rods which support its ends. The scale has small notches opposite its 
marks. This is so placed that a perpendicular dropped from then or 
middle point ot the scale falls exactly where the lines cross on the glass 
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stage. Furthermore, the edge of tl»c scale is parallel to the line running 
right and left on the glass. The negative is now placed upon this glass 
stage, the operator being careful to bring the shadow of tie* cross-wires 
into register with the cross on the stage, placed with its marked quadrant 
in correct position. The gelatine surface can lie protected by a thin 
transparent sheet of celluloid. 

“The scale is now raised or lowered so as to bring the C)° precisely 
the same distance above the negative as was the anode of the Cm okra 
tube when the negative was produced. All that is now necessary is 
to place a fine silk thread through the notch on one side of the 0° on 
the scale, and another thread through a notch on the other side, at 
exactly the same distance as that which measured the displacement of 
the X-ray tube. 

“Small weights are attached to the ends of the two threads to keep 
them taut, while the other ends arc threaded into fine needles fastened to 
pieces of lead. Thus the needle with the thread can be placed upon any 
point of the negative and remain in position. In short, the negative is 
now relative to the cross-lines, the scale, and the notches from which the 
two threads come, exactly the same as it was to the cross- wires and 
Crookes tube when being produced. 

“A needle with the thread is placed upon any point on one of the 
shadows of the foreign hotly, and the other needle is placed upon a 
corresponding point in the other shadow, and it will be found that lho 
threads cross each other, just touching and no more. The point whore 
they cross represents the position of the foreign body. A perpendicular 
can be dropped from this point to the negative below, and a mark made 
at the point where it touches the negative. I hen with a pair ot 
compasses, the distance of this point from the two cross-wires can be 
measured. 

“The height of the plate where the threads cross gives one co¬ 
ordinate, that is the depth of the foreign body below the skin, which 
res.. . he photographic, plate. The other two measurements give the 

other two co-ordinates. . 

•• As the mark of the wires is left on the patient’s skin, all that is 
required is to measure the two co-ordinates on tin* skin that g»w the 
point lielnw which the foreign body will be found at tin* depth given be¬ 
thel bird co-ordinate.*’ 

f/rommUm’t Mrtliod of iMcalieinff a Foreign JiwUj m hyr. Karl Stress 
matt.' it. localising a foreign hotly it. the eye, utilised the 
th.- purpose of obtaining the necessary parallax "l the xhtulnw . 
va.at.tm lube, the bead of the patient, ti.t.l the photographic 
their relative positions to one another .un hanged- He dcsudxx his 
met lied as follows: - Either .. or t wo ... of skiagrams are taken. 

1 Liverpool Mcdloo*Cldr. Journal, January, issti. pp. J.>.t-.ttit. 
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29s ELECTRO-TII ERA PEUTICS. 

TI.of.rsl pair is obtained by making Hu* patient look (a) downward, as 
upward, in the same plane, the X-rays coming from the Other aido of £ 
face and somewhat in front of it. It the foreign body be in the , yH * 
the shadow has moved from .<«) to (b) OS/ollows: upward if in ^ 
anterior half hemisphere, downward it in the posterior halt-hemisp^ 
forward if in the inferior half-hem.sphere, backward it in .he sup,^ 
half-hemisphere; the axis of these tour lmlfhemispheres being ' 
same time the axis of rotation for the upward movement 

“ If the shadow 1ms not moved, the foreign body might still bej, u v 
eyeball,—rte., at any point on the axis of rotation. I n this case the seco n ,| 
pair of skiagrams would become necessary, the patient this time having 
to look at a point (c) temporal ward, (</) nasal ward, in the horizontal 
plane. A movement of the shadow from (e) to (d) would mean the 
presence of a foreign body in the eye.— viz., >»» the temporal hemisphere 
if forward ; in the nasal hemisphere if backward. The relative position 
of the tulK\ head, and plate need only remain the same for the two ex¬ 
posures of each pair, -viz., for a) and (b) on the one hand, and for ( c ) 
and (d) on the other,—hut may be a different one for each. 

Fox's ' Method of Localization . (Fig. 171.) Briefly this method con- 
gists first of cocainizing the eye and in the introduction, beneath the 
lids, of an appliance called a “conformer/’ This device consists of 
an elliptical wire of gold, divided by cross-wires of gold (concaved 
on one side so sis to slip over and fit the anterior surface of the eyeball) 
running iu opposite axes, dividing the eyeball into quadrants, .interiorly. 
The next step in this method consists in skiagraphing the eye in two 
directions, so sis to get good imprints on the sensitive plate of both the 
foreign body and the conformer. Thus, we produce a skiagram in the 
anterior diameter, placing a small sensitive plate in front and against the 
eyeball, and the tube in back of the head, with the target pointing in the 
direction of the eyeball. The tube should bit distant from the sensitive 
plate 22 to 30 inches (55 to 75 cm.;. The time of exposure is from I; 
to 2J minutes, depending, of course, upon the thickness (or rather the 
antero posterior diameter; of the head examined. With si properly 
exposed plate and a correctly developed negative, there will result ;i 
picture showing the relation the foreign body bears to the dividers <>i tbe 
conformer. A second skiagram is produced by pkiciug the sensitiu* 
plate against the temple corresponding to the side that is to be examin'd, 
and the tube on the opposite side, with the target pointing in din'd lii"‘ 
With the temples. The tube should be from 20 to 30 inches (50 t«» ' 111 

distant from the sensitive plate. The time of exposure should 1 m- fn»» 1 
U> 1 i minutes, depending upon the thickness of the head in tliisdiaiiidrr. 
This skiagram shows the depth of the foreign body, measured fr»m » 1|C 
peak or base of the conformer. 



Fin. 171.— Fox'* LncAI.WW.-Bulbt In the orbit : .%- .hot. The «lr*nm 

Fox'* rno.hoU of hvralbatlon. 1. frontal Rlnuft: 2. thlcknes* of frontal N>nc. 3.tli«'*jic 

riMR? .tone. 




1 Philadelphia Medical Journal, February I, I‘i02, 
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This method is entirely different from any of the others, and, unless 
great care is exercised in securing the exposures at right angles to each 
other, the chance for error in localisation is great. Prior to this method 
I placed the eonformer over the closed eyelids. 

K. Various Methods op Locating Foreign Bodies. 

Screen Method .—This was the first method employed. In order to 
attain the best results, the examiner should have had thorough experience 
in this line of work. The lluoroscope should first be used, to demonstrate 
the presence of the foreign body. The hood is next removed from the 
screen, and the latter used sep¬ 
arately, in the same position as 
when first located. A mark, 
made by an indelible pencil, is 
placed on the part directly over 
the spot where the shadow of 
the foreign body presents itself, 
this mark being directly behind 
the screen. 

A second mark is made on 
the opposite side of the member 
corresponding to the area of the 
foreign body. These marks, ly¬ 
ing in an even plane, should be 
both marked “1” and “ L” 

The depth of tissue in which the 



Pio. Tnr. RtoitT-AXOLK Mmton or l/v 
CALUA-nos-r. photographic plate: T'. portion of 
the tulM-; T \ position of the tube ftt rlk'ht mode* to 
the above; F A. foreign hotly. 


Tlieaepin 01 ussuw m M.w ...... 

build lira is next ascertained by moving Urn screen si.gldlj 1- ■ 1 

. if ||„. shadow of the foreign body movra considerably, it mb 
ontes that the foreign nttfect is deeply imbedded. On Hie contmiy, 
if lb, shadow movra but slightly, il indicates that tie»bject issupe A- 
.•inllv inilicddcd. Tim ocxl step consists in viewing (lie foreign “oily at 
cxiictlv riglltangles to the firs, .msilmn; todo ibis the part underexame 
■ml ion, and .ml Urn tube, shonl.l lm turned. The skin •• 

I.nrkod over the are., of I he shadow nt both soles bj <- M 

in order draw lines from 2-- and . * 

1,0V are more or le.ss irritating, I employ indelible pencils, lig- 


in 

the,, — - 

illustrates a simple method of localization. lin .i v mounted to 

Punrhit/raph. This consists of a stout In ass « n „ • ^ lM|KC (h e 

a handle of ebonite. A pencil of undine is a • ^ wh0|l t |„. latter 

handle. The pencil is gutrolled bv a elteek . i . u ro of 

is presset 

the brass ring, 


.... .....to... 1 Zf 

. 
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iisolf, ns seen through the wrcen. In lowilming a foreign l, 0 ,] v . 
method. two of these instruments are simultaneously employ,.,, \ U ' 1 ' 
screen should lx* damped to a frame, thus allowing the j, a| * |s * J'|„. 
freedom for manipulating the two instruments. rr< *t 


freedom for inanipnlf.~»«. 

In examining the forearm fora foreign body, let us say a 


III fwiumiuu* .. *..a ouilf.f 

part is brought la-tween the screen and the tube, and the shadow r ,. v ' f4 ,,■ 
The tii>t punctograph is then placed so that the opening of |j„. <M| ' 
ring encircles the shadow east by the bullet. A seeond pUnctogi-i , ^ 
applied similarly and directly opposite the first. The springs ot* Vj ^ 
punetogmplis are now simultaneously released, and there result n, 
on the skin at opposite ends of a line. The arm is next rotated M„. f , 8 
the Quadrant of a circle, the punctographs again being applied, and', ' 
springs released as in the beginning. It must thus become self-ev id " 
that four marks are now upon the arm, and by ordinary calculation •' ^ 
measurement the position of the bullet may be easily determined ^ 
Rfnrv/s Method .—'The Rcmy localizer, which is an extremely eon r 
rated device, and is with greatest difficulty elucidated by the use of",, ' 
grams, is thus briefly reviewed by A. W. Isenthal, F.H.P.S., and H 
den Ward, F.R.F.S., members of tlie Council of the Rontgen Societ 
‘•The Rcmy localizer is a complicated apparatus, founded on the 
principle that it is necessary to 4 materialize 1 those two X-ravs whirl, 
connect the anode with the foreign body and its screen shadow for two 
positions of the tube. By moans of suitably placed sights and stops, one 
is enabled to bring the pointed rods (representing the X-rays) always 
back to their proper plane, so that the latter and the depth of the 
foreign object may lie marked on (lie patient ” * 

B - Ba, ' rel - >, A - B -8e.,of the University 
,K; 1 ? • 1 1 '" Klllml ' t,lus ‘e«ely describes bis localizer. 

Mv to,, r,r, I'' , '‘""'.V'" . . . . .. treads, and no levelling. 

eareftillv turned ^ lst! *. oftwo ">etal cylinders whose ends have been 
incte long and «!rr U , r ;‘ r " ,eir ,,xi * A convenient size is four 
the plate duriuo a„V" ' t’laee these cylinders upright on 

body. Tiioslndowst| I1SnrC ’ c ' ose to tlie limb liolding (lie foreign 
secure go.,d' loi'ig shadlTnl’" .T* 6 ":" f "'" s p0!,i,iott ° r tho To 
furthest from the tula.. After* the r'l'" 1 " 

ten inches, the cvlind.-w« ', excit ation shift the tub*; six or 

I'latc, and then the lube ■ to ^ n,s ,he Qppoaite end of the 

shadows from tin* ft,mi excited, giving rise to the second set of 

al'togthee-W^'r. ... <•"- «>• ..* 

position, and, urodnri,,,, iiirmt'm’th^!" 8 Cylin,lgl ' Kl ' ; " l,, " s for one tul»' 
t . t,H Ule * v meet, we obtain that point on the 

: «"•' Pnbltoliem. 

.. 


woi. 

I its motio of application* 
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plate which was vertically lienonth tin* tain* focus during the correspond¬ 
ing exposure, Connecting tho two points thus found with the corn* 
spoudiug shadows of the foreign body, we obtain two lines which intersect, 
in a point which is vertically below the actual foreign body.*’ 

Shcntonv Method. 1 - -For such eases as needles or bullets in the hand, 
arm, or leg,—in parts easily manipulated, no special apparatus is 
required and no photographic process involved. Shenton describes his 
method as follows: ‘“Hold the part, for example, a hand containing a 
needle, before the fluorescent screen. Start with the screen and the 
anode of the tube as nearly parallel as possible. When needle and bones 
are distinctly seen, sway tho screen and hand from side to side, and note 
the change in relation of bones and needles. It. is evident that the image 
of whichever is furthest from you and from the surface of the screen 
will move the faster. If the needle moves across the bones, its position is 
deeper than the bone; if bones move across needle, the latter's position 
must, be between the surface of the screen and the bone. Should tier 
needle appear to remain stationary, place a pointer against, this image on 
the screen, and ascertain whether it moved a little or not at all. Verify 
these results by reversing the hand and repeating the manoeuvres. A 
little practice enables one to give as near an estimate ot the needle s real 
depth as any surgeon could require, and such suggestions as ‘just beneath 
the palm,’ ‘midway between bones and skin,’ ‘lower end between tin* 
bones,’ ‘upper one-eighth of an inch between the skin of the back ot 
the hand,’ are, in mv experience, sufficient for auv operator. I doubt 
if a calculation in millimetres would lx- of more use. The body is an 
awkward thing to apply the millimetre scale to, and a little pressure on 
the skin, or a little swelling beneath it, will overthrow such minute 
calculations. Lite needle’s depth being ascertained, it only remainsTo 
find its position in the horizontal planes, a task which presents k 

“When found, this position should bo marked upon the skin. I lie 
advantages of this method are its rapidity of performance the pteCKS 

taktag bat a tow seoomls, ..mI ....,ny of materta 1, both ph.to- 

gmplfic mill elect rienl. For loealbmt.in other parte of lhe . l, "'> n 

for photopaphia.il, toOOr.li.tg resnlte, ' liava cot.atr.tc.o.1 
„l,ih in priiic.il.lr is llio same as the metlwxl just .lcw.r b.<tBavo tot the 
till).* is swayed, while tlie par. viewe.l is held in ,.ns,t,o„ by bamls'ml 
toaslon springs. The ,ube is a.ove.l by the observer from Ins sole of 

vertical wire is stretel.e.1 in the centre of, ami in contact with, tin . u s 
The i Hinge of the foreign body is to 

tube is in the mi.l-posltloii. .. moving " “ ‘ ",'' ‘, A. 1WU is 

right to tho extreme left, the Image of the foreign 1mk1 > 
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, ,,, screen. In localising si foreign body by tin* 

i,s. ir. :*8*een 1 1"’ 1 ^ . .s are Si.. omj.l.,ycl. Tl „. 

,n< ""‘ L Znpod 10 o fmrae, thm -"owing tho lmndg perfect 

sl ‘." initiatin'' tile two instrnments. 

. . . forearm for n foreign body, lot ns say a ballet, ii„. 

’2w«! . tho screen and tho tube, an.. shadow ^ 

P 'n,oZfpn^ctogm„h is then placed so U«t the opening of the b RlS8 
Irsts the shadow cast by the bullet A second punctograph i, 
"""hc s mdariv and directly opposite the first. The springs of bath 

Pl,s are now simnltaieonsly »l there rcsnlt.. 

kin at opposite ends of a line. The arm is next rotated throng), 
tin* ,,ir,drant of a circle, the piinctogrnpl.s agabi being applied, and the 
snriiU released as in the beginning. It must thus become self-evident 

(h it four marks are now upon the arm, and by ordinary calculation and 
measurement tho position of the bullet may lie easily determined. 

Mmy'a Method.—The Kcmy localizer, which is an extremely compli. 
aitCi \ device, and is with greatest difficulty elucidated by the use of di u . 
grams, is thus briefly reviewed by A. W. Isenthal, F.R.P.S., and II. Snow- 
don Ward, F.R.P.S., members of the Council of the Rontgen Society. 1 

“Tho Remy localizer is a complicated apparatus, founded on the 
principle that it is necessary to ‘materialize’ those two X-rays which 
connect the anode with the foreign body and its screen shadow for two 
positions of the tube. By means of suitably placed sights and stops, one 
is enabled to bring the pointed rods (representing the X-rays) always 
back to their proper plane, so that the latter and the depth of the 
foreign object may be marked on the patient.*’ 1 

Kami'* Method. -Frank R. Barrel. M.A.. B.Sc.,of the University 
College, Bristol. England, thus tersely describes his localizer. 

“• My method requires no plumb-line, no threads, and no levelling. 
My ‘apparatus’ consists of two metal cylinders whose ends have been 
carefully turned perpendicular to their axis. A convenient size is four 
inches long and one inch in diameter. Place these cylinders upright on 
the plate during an exposure, and close to the limb holding the foreign 
ImhU. 1 he shadows thrown indicate the focus position of the tubes. To 
secure good long shadows, place the cylinders near tho end of the plate 
furthest from the tube. After the first, excitation shill the tube six or 
ten inches, the cylinder* are also shifted towards the opposite end of the 
plate, and then the tube is again excited, giving rise to tin* second set of 
shadows from the foreign bodies and the cylinders. Lines are ruled 
aon^t ie edges of the two corresponding cylinder shadows for one till* 4 
position, and, producing them till they meet, we obtain noint on the 
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plate which was vertically lxjneafh the tube foens during the correspond 
ing exposure. Connecting tiro two points thus found with tin* corre¬ 
sponding shadows of the foreign body, we obtain two lines which intersect 
in a point which is vertically below the actual foreign body.’’ 

Sh ilton 'h Method. 1 For such cases as needles or bullets in the hand, 
arm, or leg,—*, e., in parts easily manipulated, no special apparatus is 
required and no photographic process involved. Sheutou descrilx*s his 
method as follows: “ Hold the part, for example, a hand containing a 

needle, before the fluorescent screen. Start with the screen and the 
anode of the tube as nearly parallel as possible. When needle and bones 
are distinctly seen, sway the screen ami hand from side to side, and note 
the change in relation of bones and needles. It is evident that the image 
of whichever is furthest from you and from the surface of the screen 
will move the faster. If the needle moves across the bones, its position is 
deeper than the bone; if hones move across needle, the latters position 
must he between the surface of the screen and the bone. Should the 
needle appear to remain stationary, place a pointer against this image on 
the screen, and ascertain whether it moved a little or not at all. Verify 
these results by reversing the hand and repeating the manoeuvres. A 
little practice enables one to give as near an estimate of the needle s real 
depth as any surgeon could require, and such suggestions as ‘just beneath 
the palm,’ ‘midway between bones and skin,’ ‘lower end between the. 
bones,’ ‘upper one-eighth of an inch between the skin of the hack ot 
tho hand,’ are, in my experience, sufficient for any operator. I doubt 
if a calculation in millimetres would be of more use. The body «s an 
awkward thing to apply tin* millimetre scale to, and a btth* pressure on 
tho skin, or a little swelling beneath it, will overthrow such minute 
calculations. The needle's depth being ascertained, it only remains to 
flrnl its position in the horizontal planes, a task which presents «•» 

difficulties. .. . . , r . A 

“When found, this position should he marked upon the skin, 
advantages of this method are its rapidity of performance. the proves. 

taking hill a lev s..nds.ai.il . .. of umtenal lioth photo- 

.-raphic and electrical. For localisation in other pa,la ot the Uay.. nd 


have constructed an instmincnt 


graphic 

for photographically recording results, . 

which in principle is the same as the method just described, ni e * 
tabs is svraved, while the pari viewed is held in Patton by bands and 

I:,,..springs. Tin-1 ala' is.ved by tho observer Rom hisrfde of .he 

screen, the dislanee it travels being regulated bj ^ ' ‘ . 

vertical wire is stretched in ... ot. and in em.la. t « .th, " 

Tho image of the foreign body is. 

tube is in Ihc mid-posilion. I pon . js 

right to the extreme left, I he image of I ho foreign body »n th. 
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, n to right Us relative rate of travelling, <*,. 

..I— "T bone, is noted tvs before. For accurate 

W..1. til- 1 assumed by tbe foreign body is market |, V 

me,.Is die true I-' COI „ ilt . t will, tHe screen This meas,,^ 

pencil ". H e li' ancc the lube Navels, and tbe distance 

MW- f,. „ e adjoining .be two extreme positions of the,,,, 

mid-poinl Of ll cbce U ruIe „f three will now give the dial.,„J. 

mast i* ascertain^. A^W creen „ 

„f the object sou*t“ ■ v s( , vc „. j„cli square is drawn on a board a#a 
n«rr«"<< * •' ,'T,; , n . irke «l • at the ends of a line drawn through th, 
■is centre is »<*"*“/ ,; va 0 f the sides, two upright rods are fixed (f or 

centre. perpen.li«i' ^ c . m ^ nm de to take in and out), at a 

convenience ot cac] , „ f these pillars, a liook or loop is placed. 

Height of seven n , h and. A double photograph of the 

' n,k ;; ,hC d e C.d i £ with the light alternately right and left. J 
" f this , hotocraph is then taken on the sensitive side, marking 

, 1 n,t .‘“ g ,. , the ends of the needle. The tracing is then placed so that 

£££ coincides with the centre of the square Pins arc then stuck, 
sl intinglv throagb the tracing, into the board at the ends of the needle. 

(w threads are carried fro,,, the pins to the loops and kept stretched 
bv sina ji weights. Where these threads intersect will show t he position 
of the needle relatively to the sensitive plate, which is represented by 

tbe tracing.” . , 

Double Focm Tubc localization —'This method was devised by Leon¬ 
ard 5 ami is as follows: The technic required for trianguluthm methods 
prevented their general employment, and to simplify the application of 
the same principles, Leonard has had made a tube with two cathodes and 
two anodes, and hence two sources of rectilinear rays. This avoids errors 
when the jxisition of the tube has to l>e changed or separate plates used, 
and it has made rapid accurate localization with the fluoroscopo easy. 
Tin- fluoroscopicmethod is as follows: Fix the screen in a perpendicular 
position. Place the tube horizontally so that the mid-point of the line 
connecting the two sources of rays is perpendicular to the plane of the 
>en'en. and at a known distance from the cent re of the screen marked by 
an opaque cross. Place the limb before the screen so that the two shadows 
° th " forei 8" ,KK, >' fall equally distant on each side of the opaque 
MIK>t and on the same line. Mark the spot in the patient’s skin with 
w\u 1 it 1 T placing an opaque rod on the other side of tin* limb, 
lar in 'uIt :ir : t ? Uidi8ta,,t fr ™ the opaque spot, the perpendieu- 

on,hat ^ foreign body, thU*m*, k* 
measuring th, t,M? ° I)a<|UC 8 I )0t ^ that is determined by 

" ^ w< *u the two shadows with calipers and 

: ^t:^r'N Apr,i , 2 ' ,m 

ray Jour -» November, IHU9. 
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plotting the shadowy paths by,the graphic process, as when plates are 
employed, or by the cross-thread method. 

Stereoseopic Method. This method lias already been discussed. I 
employ it, as it has yielded satisfactory results. 

Trio nf/ulaiion Method of localizing Foreign Bodies with Measurement 
on a Graduated “ T" Seale. (Figs. ITS. 174.)—-In order to find tlic depth 
of the foreign body on the scale, bring the lower bar to the figure 10 on 
the upright. Connect a line at 20 on the uppermost horizontal bar, inter 
set ting at l.G[DE]on the middle horizontal bar, which registers4.53cm. 
on the Vertical bar, as shown in the following formula: 

A = Position of the tul*? in tlic first exposure. 

H = Position of the tube in the second exposure. 

All — Distance of the displacement. 

C Foreign body. 

D Shadow of the foreign bo.lv on the plate (first exposure'. 

E Shadow of the foreign Ixxly on the plate (second ex|Ktfure). 

CA — 50 Cm. — CD. 

There arc two triangles, CAB and CDE. 

PE 1.0 cm., which is known. 

AB 20 cm. 

CD CA 20 CD 2(50 cm. — CD) 

~o ~ 20 20 CD (100 cm. - 2CD) 

20 CD -f 2 CD - 10t) cm. 

22 CD 100 cm. 

CD V 5 ? 4.53, distance of the foreign bo.lv. 

Orthographic of Gra^.-FrcquenUyit h.foundthat 

s«MrSS5Ssress 

hand during H.o operation is not kept »> Uy " #n wU1 ' wronR . 

«°o«: devise.. ,m orthodlographle 

localizer. (Fig. with one eye into 

The operator ails before the table and ' ^ 

the tube, and l.o sees an illuminated a .,d, he can look 

scope. With I lie Other eye (the room no'* ■'* „ v Ul0 hclp 

direell.v at the wound. The current is „,l „ diaphragm, 

of a pedal. The tube is enclose, in a a limited Bold of »poru- 

cnpablc of effect ing so s"'“" an “l "’" 1 V ‘ ,,, )„„i glass inserted in 

lion is illuminated. In tins wav, an . P * The box is fixed on 

the front wall of the box, Iho operator isP ^ ^ ( \ VYI}U . IV hor i„„,tally, 
a support connected with one hg <» . , |( al ,d w lu>n its use is 

Thus , 1 it can be turned aside with a sterilized doth, 
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,,!,ramiO-TIIERAPBOTICS 


ri-IE CLINICAL APPLICATIONS. 


, nrnc d linck, ana it. will be at once over tl, c 
again rr.red Horoscope. The forearms of the operator 

..am***- .. .. . 


For the determination of the location of a foreign body, whether 
the eyeball or orbital cavity, take two separate skiagraphs, with the 


comfortably «" "' a ' nb /r i g UP i;t;! > J)o™ the path of the rays einanaiii, 8 
Tin* fllnsttation (Fig- > ,{,,,6 | s in the box UK. Through the open- 
from the *e » e the body K, containing the foreign |,.„iv 


Fi»». 17*.—"T" M-alc u*.l In triaiiKtilniloii method. Fiti. 171.—Scheme of application of the "T" 

F. Upon the fluoroscope L. inserted on the table O, this picture is oh 
liqtiely reflected by the mirror N, in the dark chain her 1>. into the tele 
scopic tube T. In that case the anode focus and the centre of the fluo- 
roscope M, marked by a little shot pasted on it, lie vertically one below 
the oth«*r. Thus it becomes easy to adjust any other body orthodiagraph- 
ically in line with the normal ray, as, for instance, the foreign body l 1 
contained in the hand K. If you move the point of a knife into the 
illuminated picture until its shadow covers that of the shot and also 
the foreign body that has previously been adjusted, then the point of the 
blade must be exactly above that of the foreign body. 


Fui. 17.\—urthodUt?rnplilc loeoUzor of Gtmuhey. 


Fu>. 17fi. Diagrammatic view of the •mho. 

..I plate ..; aame P^ion rfttS 

ilf the exposure the pollen I rolls tin <> is in the cvi'ball; If 

reign body appears double, the offending subslanro .s in tin ej 

the orbital cavity, tin- shadow will l«i single. 
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CHAPTER IV 

application of the x-rays in diseases of THE 
thoracic organs. 

This is subdivided into the respiratory and circulatory systems. 

The value of the X ray as a diagnostic agent in thoracic examinations 
has been and is being constantly demonstrated. The thorax and ii s 
contained viscera are easy of examination both by the fluoroscopc and 
skiagram, largely duo to the circumstance that the lungs are transparent 
to ihe rays. By a lluorosoopic examination \vc observe the excursions of 
the diaphragm, the expansion and retraction of the lungs and ribs, the 
different phases of the cardiac cycle, and the pulsations of the aorta. 

The fluoroscopic interpretation is not the work of the novice. The 
beginner should first study the thoracic viscera fluoroscopically upon thin 
subjects and children, so as to accustom himself to the appearances 
presented normally. 

The two methods of examination are with the fluoroscopc and the 
skiagram. The advantages of the fluoroscopc are these; it is inexpen¬ 
sive, easy of application, the part may be viewed from any direction, 
the intensity of the rays can be altered, the position of the patient, tube, 
and fluoroscopc can l>e changed, movements of the thorax and its con 
tained viscera can l>c studied and tracings made of their shape, size, and 
position. The disadvantages are the liabilities to burns, the lack of 
differentiation of the tissues of slightly varying densities, and the fact that 
the image is only transient. 

I. Fluoroscopic Examinations. 

Anh-rior „„.l Interior ]'i». The screen, in nn anterior view of the 

chest, shows a dark zone extending fro,.. base of II,o nook to II,c 

I ai,hrag,". a little to each side of tl„. median line of the bo.lv ; Ibis is 
s des r n • " 0rSal vort * bno > «ternuin, and heart. ' On both 

the hull's • i^ ' ■ /on< * :ire ,,K ‘ nm Ch lighter shadows produced by 
east hvih h ° nng 8hadows ’ 0,1 both Hides from the shadow 

(.st by the spine, are successive darker bands, the ribs. The heart’s 

. Sio« '“t!" 0 ”’ i ""‘ KiZ " <s,n 1,11 '* viewed by oarefol sereen 

he I , wiele : always present a dark shadow, 

| . 'l .w e V ", IK r ,U, " > ; a ,iKl ' tw shadow.. ,e(t. Above 

: h r ..*.- «■• 

of the are), oftheaorta. The sh ul, w f T T“" " my '’ C8< '"" “ l>: " 
to blend with the shadow of ,h/do. V/ ‘"nn * UpC * wUI 1,0 oto,,| ved 

306 c (lla phmgm. The border of the pulsat ing 
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j„, ar t presents a slightly lighter shadow than its interior. The cardiac 
outline is best viewed through flic anterior thoracic wall. A posterior 
view of the heart is less distinct, because of the intervening spine and 
lungs and of its anterior position in the chest cavity. 

In a posterior view, a dark shadow corresponding to the left side of 
the heart is seen to the left of the spine, and a smaller and slightly less 
dist inct but denser shadow of the right auricle is seen to the right of that 
produced by the spine. The organs of the thorax, represented on the 
screen, may be easily recorded in the following manner: The operator 
should employ a screen of sufficiently large dimensions to cover the entire 
chest, and upon whose dorsal aspect has been placed a sheet of white linen 
writing paper. In order to maintain a constantly steady position of the 
screen for a uniform and correct tracing, the patient should he seated 
comfortably, so that he may not move. The screen should be supported 
liv a movable frame fastened to the arm. coming from a metallic upright 
free from all undue vibrations, as otherwise the examination will prove 
unsatisfactory. The screen having been placed either in front or in back 
of the patient's thorax (leaving 1 inch (2.5 cm.)space between the screen 
and chest), we are ready to trace on the paper the image cast on the 
screen by the use of an opaque pencil, preferably one that is indelible. 

Indieve, however, that the orthodiagraph is always more desirable. 

Lateral and Oblique In the lateral view, especially when seen 

from the patient’s left, side, the operator observes the heart tn contact 
with the anterior cheat wall, also the profile view of the heart, the aorta 
arching backward to approach the vertebral column, and an unobstructed 
interval between the posterior part of the heart and the spine. 

The oblique view, which can l» autcroduteml or poatero lateml, nght 
or left, is taken with the fluoroscopc at an angle of about •> o 
vertical axis of the body. This view is of value in an obscure diagnosis, 
in furnishing additional and often confirmatory data. . 

Km„,,•««/.»» of II,- The image of a normal lung,on 

..screen or I looms, ope. is bright, the rays 

aoee the ... tisane tlmn ordinary dense tissue " ll8 br «“" [ ^ 0 “ 

the screen differs in degree during the various stages < p ^ 
When the lungs are inflated to their fullest ox en . . ,| K , 

on tho screen a uniform bright light shadow. . ‘ diminishes! 

expiration the aln.vedegn.. brightness has 

as the lung tissue has become more compact, e ween 11 . | 

there is a ..bum degree of brightness, obtained 

srrsir^^asr;^ = ^ 

I reversed by the rays, there is more chance for their abeorpn 
the giving of more ‘•shadow. 
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EI-KCTBO-THEKAI’EU I H 

.. from W»* npwiinl, the briglilness „ r tl| „ 

, cwirnininK '! f «s wc npproach the upex. Usually ||„, 

»■ very sligl'lly .I degree of shadow brightness,,., 

lung The shadow* of the right apex in normal ca** 

_I vait.il the loir. »* explanation bus .. 


SOS 


right* inns r- , 'p|, e sliauow — - * .. 

coinlMired trill. "*«'«*• .. . |cft No satisfactory -xpluimfac.. 0V( , r 

is always darker than Some authorities maintain . I„„ 

,ss„, given concerning tjds ^ of nmaele tissue of the right si,,.. 
• * "T* a Sf 1% ill rightiianded 


III 

shadow 

right lung « , . , 

compared 

is 

been given < 

it is due to a align 6 ^ hl right handed people, amt we mig|„ 

naturally mfi-r that m it bjo( , t8 llllV0 also proved the contrary to 

although observations «n auen . j 

be Uie case- n;,mhraam -Dr. F. II. Williams' states that th e 

Xnnnal J tlw Il0rnm l heart and diaphragm as seen l,y 

radioseopJC »PP«»™ a „terior view are the following : 

* scroon cxaniinabc 1 moves as follows : Qniet breathing, one 
‘ '! "! * v. full inspiration 21 to 3 inches (6.5-..5 cm.), ami 
half mch (t.&cu.), (jnn on the i oft . S ide. A part of the aorta in 

Sligl,tl3 |Xnta m av bo observed in the first intercostal space; in the sec 
Snterc^dspLa portion of the pulmonary artery ; theleftborderof 
"Lie is chiefly seen during a full inspiration, when the apex and 
a portion of the lower border are also visible ; the maximum pulsai.oa 
‘ t a point corresponding to the cavity of the ventricle about where its 
outline crosses the fourth rib : during foil inspiration the heart moves 
downward to the sternum. To the right of the sternum the outline of 
the large vessels is seen and, less distinctly, the right auricle between the 
second and fourth ribs. The right auriculo-ventricular line curves, with 
a slight indentation, from the second to the sixth ribs inclusive. During 
the momentary elevation of the diaphragm this line is pushed upward 
and outward. During a forced depression of the diaphragm it elongate 
and is carried downward and inward toward the Sternum. 1 ndcr oidi 
nary conditions we find the lowermost portion of the heart’s shadow fas- 
ing with that of the liver and the diaphragm.” 

Dr. Albert Abrams* says: “The average normal excursion of the 
diaphragm in quiet breathing is five-eighths of an inch or 1J cm.; between 
full inspiration and expiration, on the right side, 2- inches or (about 
cm.: left side, 2£ inches or 7 cm. 

In long chested persons diaphragmatic excursions are greater than 
in short persons with deep chests.” 

)ft<tsu remen t of the Diojihniynioiir Incursion.- Dr. H. Guillcniiu"' 
“Dn account of the slope of the diaphragm backward and <lo">i 
ward, the highest point of the diaphragmatic arch is nearer the autcii" 1 
than the posterior surface of the body. Moreover, the point of contact 

1 Hie Konttfcn Rays in Medicine and Sergery. 

1 Journal of the American Medical Association, May 3, 1902. 

* Archives of the Rutitgen Itay, January, 11KX». 
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of the tangent ray is displaced with the movement of the diaphragm, 
and this displacement varies with the subject and with the distance of 
the anti-cathode. All these cases of error are avoided by the use of 
orthodiascopy.” He, in collaboration with M. Vannier, obtained a 
tabulation of 23 cases, comprising normal lungs and tubercnlous lungs in 
every stage. From their observations they arrived at the following 
conclusions: 

1 . “ On the right side the mean position of the diaphragmatic curve 
is Id.5 cm. below the suprasternal line, and on the left side it is 18.5 
cm. below that line. 

2. “ The normal amplitude of the diaphragmatic incursion is from 
10 to IS mm. It is approximately equal on the two sides. 

3. “ Any variation in the amount of the incursion on the right and 
let! sides is a pathological symptom, and in most cases has a serious 
clinical significance. 

“The ratio between the amplitude of the diaphragmatic inenrsion 
and the costal angle depends greatly on the type of respiration, whether 
costal or abnormal. 

“The inequality of the incursion of the diaphragm on the right and 
left sides is an important aid to diagnosis.” 

The Measurement of the Costal Antfe. —Guilleminot lias shown the 
possibility of radiographing the thorax in inspiration or in expiration. 
This may b«* accomplished by dissociating the phases of inspiration and 
of expiration by means of an automatic interrupter.' By this means 
one can obtain a cinemato-radiograph of the respiration. On these 
radiographs one may measure the obliquity of the ribs between two 
points on the upper margin of the rib at a distance of 1; and 2 inches 
•t and S Sin.), respectively, from the median line. If wo now take any 
horizontal lino and measure the vertical distances of these two points, 
the difference of the two ordinates will give us the obliquity of the 
rib for a distance of l cm., and this divided by I "ill give us the 
obliquity per centimetre. This is the cotangent of the angle with the 
vertical, made bv a lino passing through the given points. 

“ Bv this means it is easy to determine the costal anglesot inspira¬ 
tion and of expiration. Their difference is the functional costal angle, 
which may vary from 3° to 5°. 

“The orthodiascopic procedure is much more simple. 

-Will, practice one in ublo t*> distinguish the project, oil of the up¬ 
per border of » rib at its position of maximum elevation nod depression 

while the patient breathes rather deeply. i,„ a i«wiMil 

“In each case it is important to note accurately tlu- physmlognal 
of the respiration, which may vary in all possible «• gm> 


type 

the 


Abdominal and the superior costal type. 


For this purpose 


the 


1 Comptes-rcntl. Acini. Science, 


.linn* 12 , 1809 . 
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KUSCTRO-THBR A PEUT K’>S. 
or...»"“*• fil ' ouId ,,e i ' MOmp, ‘ ni "' hy “ trocl,,K nf 

di ' ,P !T“rtnk" , ^e n ” ,ean8 " f IIlCSe mMU " ,re " ,c,, “- wo Ik, 

following results: 

rlnnpiration, 77|° I potion, 74}° 

(Expiration, 72}°i 

f Inspiration, 7 6|*) Me>n 74r 

m ( Expiration, 73 °\ 

«« ln these observations the mean angle is the angle which the 
rib makes with the vertical when it is m a position midway between 

in8P «^Tiio\ilwo\iTte 1 coincfilet,ce of the mean angles on the right and left 
sides is certainly accidental, there being considerable divergence in cer 

tain instances. „ . 

-The mean costal angle may therefore be featd to be approximately 

equal on the two sides, and to be about 74° to <a°. 


( I/»ft, 78.6° ) 

Inspiration 0 »««». 7H - 2 

( Rijjht, 7/.8 0 ) 

( Left, 72.7° ) 

Expiration [ r Mean. 72.8 

( Right, 72.9° j 


Difference 5.4° 


“The functional costal angle, therefore, in healthy subjects is equal 
on the right and left sides, and usually varies between 5° and 6°.*’ 

Cause* of the Restriction n/(hr Diaphragmatic 1 Vara. —Albert Abrams' 
says, in this connection: “The restricted diaphragmatic movements 
must be regarded as very suspicious of phthisis. This sign, first referred 
to by Williams, of Boston, has had no theory advanced to explain its 
existence. I will briefly summarize my investigations which gave birth 
to the theory that an emphysematous condition of the lungs exists in 
phthisis. Rokitansky and Brchmer noted that lungs too voluminous 
coupled wiUi a small heart characterized the phthisical habitus. If the 
physician were to depend on percussion dulness as an evidence of early 
phthisis, the affect ion would never be recognized; lung resonance, not 
dulness, is the early physical sign of phthisis. The rays are Invaluable 
ill the recognition of emphysema; in this condition, the lungs seem too 
large for the chest, the diaphragm is low and its excursions restricted.” 

Diseases of the Diaphragm. — “ In spasm” says Abrams, “ dia¬ 
phragmatic movements are practically suspended on the affected side. 

'Journal of the American Medical Aaeociation, May 3, 1902. 
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Suddenly the. diaphragm contracts and descends several inches below its 
normal descent. Singultus may accompany the descent, whilst cyanosis 
and dyspnoea become intense. In paralysis, movements of diaphragm 
«m the affected side are suspended ; during inspiration, the midriff rises. 

In diaphragmatic pleurisy, movements Of the diaphragm are very much 
restricted oi* even suspended. The upper part of the lung is brighter 
than normal, owing to over-distention. 

a Average Normal Excursion of the Diaphragm. —In quiet breathing, 
i; centimeters ; between full inspiration and expiration, (5.7 cm. on the 
right side and about 7 cm. on the left side. In long chested persons 
the diaphragmatic excursions are greater than in short persons with 
deep chest. 

u Width of the Normal Heart. —With the screen about cm. from 
the tube and with the target directed toward a point where the median 
line is crossed by tlie fourth rib, the right heart measures 3 cm. from tin* 
median line, and the left heart 8.5 cm. from the median line; a total 
of 11.5 cm.” 


II. Skiagraphic Examinations. 

The lungs may be examined in two ways, fluoroscopically and skia 
graphically. What is stated below regarding the methods of examination 
is equally true for lx>th the normal and abnormal lung. 

Position of the Patient. .Skiagrams of the lungs may be made with the 
patient either in the sitting, semi -recumbent, or dorsal decubitus posture. 
i„ , nv experience the latter liasalways proved to be the more satisfactory 
of the two The patient is requested to remove all clothing cowling 
l™,7tTsom« Lx not oven permitting the retention of a garment 

nC!t \vi,''n tic " dorsal decubitus position cannot be taken, 
starting!. ugh. or if he is suffering from dyspnmtn he shouWbe 

quested to res. tho ££££5 

th,- table elevated to at. angle ..I to . so ns to m » « l “ aMotoem 
also in a measure ■ « remove .be press,,™ everted ,n the 
nml tho mljnccnt lungs. I always request '®l w " soapulm am l 

and clasp the bands over the bend, in ' 

tints remove their shadows front 'In’ shadow of ttto Totted by n thin 
Place two superimposed sensitive p ate.. n| . ., 1;lt es 

layer of celluloid, under the pal tents lltwa.. 11 ^ ^ ^ ^ 

employed will depend upon the star of the P. „„ i„ tll 

should Is- slightly larger than (he chest itself so ns 
sides about two inc hes beyond i ts ou ter . , Urtrt i v towanl 

The tube should be placed with the target 
the centre cd' tho whole Ihnmx and rom » . , , , am i the 

distant from the plate.pending upon the thickness 
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hv the sparking that nec 


•VJL* 

wnoln ,,h-o power of lho tube. The cathode atom of .ho ,„ 1m! 8l 

lho foot .. the table to Invent alarm, 

.... that I .. OOOTia in gelf i-ognlatmg tubes. 
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']mi* of J,.rj>osiirr. Exposure should Im* as rapid as possible, other¬ 
wise the incessant motions of the thoracic viscera will cause a blurred 
shadow. Formerly this obstacle was partially overcome by telling the 
patient to take a deep inspiration and to “hold*’ the breath. T then took 
a s toil (xposurc f.t or 10 seconds), repeating the process five or six times 
in one or two minutes. But this method has been greatly improved upon, 
the mstantaneons process. Radiographs of the thorax have been 
, ti V ii 'o '* ,nssen an( * Rieder in one second of time, by theappli- 
‘ )Scntlial method.' Rosenthal employs a Volt-Ohm appa* 
Ohm tub. ' ti' e . ftn,,mctro rt,} ^ au electrolytic interrupter, and a Yolt- 
fyi||£ , * rhe tin,e . 01 exposure is shortened by the use of two intensi 

side of the filmT with it8coated against the coated 

‘? Ch i Cn8Sner ,ih " laid between the intensi 
film. These are theTi>™i ***?*• ° f 1 wW * h an * townPf l tli© photograph <<• 
tient lies^hTabdlr ^ V""* U « ht ^ —lopes. The pa- 
abdon,en or ha <* n l>°n the photographic plate, or the 

Mtlnchener mwlieinlscho Wochcnschrift, 1899 , No. 32. 
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plate is phased upon t he particular part desired to l>e photographed, and 
the current is opened fora moment and as quickly closed. The plat.-* 
are then removed and developed in the usual manner.' 

III. Clinical Applications. 

A. Risk asks of thb Bronchi and Luxob. 

The X rays have proved themselves invaluable in diagnosticating 
pulmonary affections and conditions, affording in many eases confirm¬ 
atory evidence and guiding the practitioner in numerous incipient condi¬ 
tions into a correct understanding of the pathological changes present. 
Early in the progress of pulmonary diseases, where marked changes are 
not fully in evidence, the usual physical methods employed often fail to 
elicit the proper pathognomonic signs, and it is here that the X-rays serve 
jis a most valuable adjunct. 

Bronchitis .- -Most cases of bronchitis fail to show the normal bright¬ 
ness of the lung, when free secretion is once established. The character¬ 
istic clouding is usually limited to the lower two-thirds of both lungs. 

In this affection the excursions of the diaphragm are usually unrestricted, 
except: where the smaller bronchial tubes are obstructed by an exudate. 

If the patient is instructed to cough, the secreted material may lw* expec¬ 
torated or else temporarily removed from the lower portion of the lung; 
thus permitting the excursions of the diaphragm to l>e more perfectly 
restored. In chronic bronchitis, with considerable coughing, there is 
likely to be some dilatation of the right ventricle. If the bronchitis is of 
tuberculous origin, small shadows of the involved areas are usually con¬ 
fined to the apical regions. In bronchitis associated with influenza, a 
few localized shadows may be discerned, which are really the complicat¬ 
ing foci of a lobular pneumonia. 

Bronchiectasis. This condition in itself does not produce any shadows 
on the screen or skiagram, unless the adjacent lung tissue is consolidated 
or infiltrated with calcareous substances. W hen studying this condition, 
the patient should l»e examined invasions positions and from all direc¬ 
tions. The shadows of bronehiectatie areas are generally found in the 
middle and lower thirds of the lung, and are usually posterior. In un- 
complicated cases of bronchiectasis there are no causes for restriction in 

• In 15*05, during the Kdntgen Congress in Berlin, Prs. U.^ nthnl and Ktelcr, of 

. . . • • _...I.,... ...{til «n i-viK>vnrv ill 

Munich, 

9-tcnth () of a second. 


.... 111 . lUy.vl-v.. 

London instantaneous skiagrams : in IfK>l, I*r. Henry Uniat," '™ ,u ! 

read a ,iapcr liefora the American Km.igcn Ray S.cirty in w Rich he ;kcw 

iinttUmtanooiiH skiagrams of the thorax ; in MH>| I i xiHTinicnti ' w i i< 

on the same patient at the Philadelphia Hospital, and arrived at Uu» ‘ " 

■ions. See tabulation, page 312. <Traiwwiioni.nl the American Rontgcn Ray 


ety, 1904.) 
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If. however, an emphysema k, 

and llio midriff win"?' 




the niov- . 

t,,0 i n 1,U ‘ ^r.^iower position. AH a »™..u u, «. purely Pro, 

o'^rve.* to occupy J ry niroly changes its shape, si*,, or posii ioi , 
t:,tic condition, B considerable quantity of scar Iks,,,:* 

If such a cawt> is 1 J)y confcrac tiOn, may displace the |„J? 
gradually develop- • ^ complicating emphysema the heart 

from its normal 1"^ * t 1>v u ie bronchiectatic disease. if H ' s 

b^ohi-.. has bop,, 

client*-ex* for examinntinn of llns condition bcii* 

»>• congbinr^c ju |he n , fu ,„| K , lt p „ silio „ for 

bonis)' 0 fl'distinct shadow corresponding to tlie cavity is vorv cadi, 
won, followed by .. brighter appearance as soon as the contents W 

beencvacnateih noteg „„ o 0 canes studied by the Rdntgen rays, 

in addition to the other usual nielliods ofcxnininntion. in each instance 

. .tdcavor was made to detect the presence or absence ot (1) dilated 

Imnichi. In advanced cases where the bronchi were much dilated, a, 
shown hv the stethoscope or at autopsy, the Rdntgen rays tailed to reveal 
iheir presence. (2) In cases of saccular cavities. Here the rays failed to 
reV eal such cavities, probably because of the associated fibrosis of the 
hmg. (3) The condition of the lung tissue. Fibrosis of the lung was 
shown by increased intensity of the shadows. (4 > The presence of foreign 
bodies. For the detection of foreign bodies in the bronchi, the rays are 
of undoubted value. (5) Study of the action of the diaphragm. This was 
found to bo impaired or obscured, depending upon the degree of change 
in the lung. King states that the general value of Rdntgen my examina¬ 
tion in cases of bronchiectasis is sufficient to warrant its employment on 
more than one occasion, though this may give no further information ;is 
to the real nature of the case than is furnished by ordinary clinical 
met hods, 

Axlhma. In asthma the lungs cast a brighter shadow than the 
normal, extending higher up and lower down in the thoracic cavity. 
The position of the diaphragm is observed to be low. and its movements 
much retarded. It is interesting to study a paroxysm of nstlima 
while the rays are penetrating the thorax. Such a paroxysm can lie 
provoked by injecting cold water into the nasal chambers or by packing 
the nostrils with cotton. During a paroxysm, the lungs look very 
similar to the condition seen in emphysema, differing however from the 
latter in that there is a complete fixat ion of the diaphragm : tlmdisip 
jiearance of the paroxysms being evidenced by the restoration of tl“‘ 
11 "P. to Natural shadow brightness. The heart occupies a h>"* r 

position and moves less frequently during inspiration than it dnw 

‘Tho Practitioner, February, UKM. 


APPLICATION OF THfc X-RAYS. sir, 

normally; the right ventricle is much increased in size, and the outlines 
of the heart are unusually clear cut mid sharp, owing to the brightness 
of the lungs during a paroxysm. 

Emphysema.—In this affection the pulmonary area is increased, and 
when viewed with a screen it is much lighter than is the normal lung. 

This area of brightness reaches high above the clavicles, and at the same 
time it extends downward, depressing the diaphragm. It is said by some 
that the diaphragm presents two more or less distinct curves (one on each 
side), instead of one large curve as is seen normally. 

During ordinary quiet; breathing, the diaphragm appears to descend 
very low in the thorax, though in a forced expiration it ascends to a 
higher level. I n pneumonia of one lung there is generally a compensatory 
emphysema of tho other, the emphysematous lung appears much brighter 
on the screen than it docs in health. The area of the heart when viewed 
with tbe screen is very nicely defined in emphysema. The dark shadow 
produced by the heart stands out boldly against the much lighter field 
produced by the emphysematous lung. The heart occupies a lower 
position in the chest and assumes a more vertical direction than when the 
lung is normal. In tlie severer type of emphysema the screen shows 
both the right auricle and the right ventricle to lie much enlarged. If 
tuberculosis is a complication, the pulmonary brightness appears spotted 
by irregular darkened shadow areas, usually confined to one or the other 
apex and occasionally involving both. 

Broncho-Pneumonia. -In broncho pneumonia circumscribed shadows 
widely scattered throughout the lungs arc observed on the screen, with 
an occasional coalescence of tin* circumscribed foci. Under such mrcum- 
stances the shadows are usually limited to the middle and lower lobes and 
are seldom found in the apical regions. The diaphragm frequently 
occupies a very high position, especially during inspiration, w h grat 
restriction of diaphragmatic movements. If there are no ampliations, 
the heart does not change its position. Shadows are occasions } p 
dued in certain portions by the collapse of the lungt.sSttc; coughing and 

deep breathing cause their evanescence. 

Pulmonary T^n-M, The shadow on the screen of an earl) 

pulmonary tuberculous lesion is difficult of 

Two very important signs that may be elicited by he rajs, «* a 
slightly restricted diaphragmatic movement on the wvo 
Hams’ sign), and the hazy, darkened, and occasionally^ P* 
appearance of the lungs. As restricted movements o tlm 
frequently indicate an incipient tuberculosis, they slu 
carded with suspicion. . ,, v ,. urs ions 

To determine the presence of Williams sign. fi |* in diest eh* 

of the diaphragm during ordinary breathing, am 1 v xhTs tracing 
valid on the lower chest by means of an indelible pc e, ; *££££ 

Should be made on both sides of tho chest wall. This quiet 
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should >' 
vrbicli 


I Uv I full. deep inspiration, and the lowest , 
'descends shouid be noted in a similar nnini^ fli |® 


r > atm 


|ik ,.„ is ,M." I"| ' ( ” inspirations successively following one 

™ " r bring o«ttl.o lows.. to which (he diap, "* r 

, ml y !«■ ncces i M( . xt expires ns .leeply ns possible, am , f® 

nth.. *H ,, P l,n, 8“ * •"f 11 »«. 

n . e exe,nsi,.„ from n .lcep exp.n.lion to . deep ,„»p irati . 

'll. ... or ..I her side, there to also sdimnushod ox,.,,,, . 


-.iia-,, i,. f ...., 

. . ..brag... rise-ssomewhat higher on the 8,<le of the tart* 

a forced expiration, should not ho overlooked. In ... 

Los of tuberculosis the side of the diaphragm corresponding |„ th , 

ntfcetcd side alwnys rises much higher than .toes tin; normal side.. 

•,r (he same time the excursion up and down is continually diminished. 
If one lung is partially or wholly diseased, the diaphragmatic excursion 
on the sound side is slightly increased, as compared with the affected 
side. The higher position of the diaphragm taken in advanced cases, 
would seem to be due to a degeneration or shrinkage of the lung tissue 
on the diseased side; the exclusions may also be diminished during 
respiration by adhesion between the lung and diaphragm, or by an 
increased quantity of air entering the organ, resulting from a paren¬ 
chymatous destruction, etc. An exact study of the diaphragm’s move¬ 
ments is perhaps most satisfactorily conducted by a careful fluoroscopic 
examination. 

The hazy, darkened appearance of pulmonary lesions, especially 
of the incipient tuberculous stage, should always be studied from 
above downward, commencing at the apices. All hazy, darkened 
areas on the screen should be outlined on the skin by an indelible pencil 
or crayon. 

These are usually brought out more distinctly after a full inspira¬ 
tion. in attempting to detect such a hazy area at the apex or in a loin*, 
tin- patient should lx* requested to droop the shoulder on the side under 
examination, so that the shadow produced by the clavicle may 1* 
lowered out of the field as much :is possible. A better view of the 
affected field may be obtained by having the patient sloop forward, 
allowing the rays to enter the thorax at the mid-scapular region, placing 
the screen directly over t he supraclavicular space. The examiner should 
compute the light produced by the two apices both during full inspire 
t urn and during deep expiration. The light coming from the t ulm sliuiiM 
*' r ^ aial4 ' 1 ’ h > "‘creasing or decreasing the distance between tin- i» 1h ‘ 
U- 1 , Ti'"" 1 ’ the ;,rr, ' < ' l< -' 1 si<1 ' ! '» only faintly illuminated. WI»-» •>'« 

than tlio!.I 1 '* "T"". lrod > lll( - »“»« side appears slightly l.rigbl* 

a ll V' Xdlati "" l, ‘« lobe ,nay he cnixolM partly. If 

a oi <>r ij a rheostat, but these are seldom require'!- 


ape 


APPLICATION OF Till* X-RAYS. 

When both apices are involved in a tuberculous process, usually one 
x is more extensively affected than the other, i. there is distinctly 
more haziness on the side most affechid. A clouded appearance of i M) th 
apices is indicative of an already advanced form of tuberculosis. In the 
early stages of this disease, an associated emphysematous condition 
of the lungs, occurring in the middle and lower thirds, may Im; 

demonstrated. 

The value of the X-rays in incipient pulmonary tuberculosis may lie 
well illustrated by the reports of the following eases in the service of 
Prof. James M. Anders, which were under my care for a skiagraphic 
examination. 1 

Cask I.— S. II., female, married, aged 2S years, cigar-maker, first 
applied at the out-patient clinic of the Medico-Chirurgical Hospital, 
Philadelphia, dune 0, 1890, for treatment. A brother died of acute 
phthisis. The patient had had some of the diseases of childhood ; but 
the remainder of her history was negative. Her illness began with 
paroxysmal pains in the pnecordia, and this lasted for a considerable 
period. The day previous to her visit she had expectorated blood, which 
she stated was coughed up; the quantity of blood was small, bright red, 
and frothy. The abnormal physical signs wore an impairment of the 
percussion-note and harsh breathing, with prolonged high-pitched ex¬ 
piration at the right apex, with absence of the vesicular quality, and 
prolonged high-pitched expirations at left apex; all signs, however, were 
less marked than at right apex. Microscopic examination of tin* spu¬ 
tum gave a negative result. Later an X-ray examination revealed an 
abnormal shadow or marked haziness at the apices of both lungs but 
more marked at the right. 

( ’ASK II. P. K.. aged 29 years, cigar-makcr, applied for treatment at 
the out-patient clinic of the Medico-Chirurgical Hospital, November in, 
1899. The family history is entirely negative as to pulmonary diseases. 
The patient suffered none of the diseases of childhood. lie had had 
typhoid fever one and a half years previously, which confined him to bed 
for ten weeks. Since then he had been complaining of persistent gastric 
disturbance, evidenced by eructations of gas and dull pains m ie 
epigastrium after meals; there had been some dyspmeaon exertion and 
at intervals cardiac palpitation. A few dnjspiioi to lls " 



1 Journal th. Amadou. MU Action.M ^ 

inf to (iio Amnricftll ('onttmw of Tlllmmil.-i®* ^ ll ' 


(C) Jeff Behary 2019 










318 


ELI* 


fRO-TI I ERA PEUTIC’S. 



made. This showed commencing consolidation over cireuinscribwi arCjl 
OH In>I1i sides just below the apices. 

Cask III. J. O., aged It years, errand boy, was admitted t« 
wards of the MedicoOmurgioal Hospital. November 13, 1$9|, 

One sister is in <lni;,...4 " l,l| i<5 


died, in his fifty-second year, of heart, and lung disease, the precis. 


of which the patient does not know. Gno 8,ster is m delicate hea, tll 
The lad had had the UStUtl diseases of childhood and a severe illn^ * 
unknown character a few years since ; had always been m delicate hea| th 
The present illness began about four weeks before ho came under 
observation. The first symptoms complained <>t were malaise, headachi 
a slight COUgh in the evenings and mornings, more or less abdominal 
pains, associated with slight diarrbeea. The evening temperature on 
admission was on the average about 100° F.. but abdominal pain, diarrhu* 
and cough had largely subsided. Physical examinat ion showed a pa* 
lytic or phthisical thorax, without any other abnormal physical .si«„ 4 
After excluding typhoid fever, latent tuberculosis was suspected; tuber- 
culin was injected, followed by a positi\e reaction. An X-ray examina¬ 
tion W as also made by Dr. Kassabian, and showed a slight haziness below 
the left clavicle. (See Figs. 177, liS.) 

Cavitation—As cavity formation begins in the centre of a consoli- 
dated mass, alter it has slightly advanced we may observe a lighter field 
encircled by a darker shadow zone. If the outer margin of the cavitatcd 
mass has been infiltrated with inorganic salts, we may demonstrate on 
the screen a dark, narrow border-like shadow, encircling a larger light 
field. If the cavity is filled with exudative material, there will lie no 
light reflex, presenting the appearance of a consolidated mass. This 
would also be true if the entrance to the cavity were located at the upper 
surface. In some instances this fluid can lie readily removed by having 
the patient lie down and cough, when the light reflex may be noted to 
again return. A dilated bronchus, with exudat ive material ami consoli¬ 
dated structure surrounding it, cannot be differentiated from a small 
cavity by means of the X-rays. Where the cavity is small and the wall 
thickened, little or no light reflex may Ik? visible on either the screen or 
skiagram. 

As the different pictures of pulmonary tuberculosis presented by tho 
screen and skiagram bear a striking similarity to other lung affections 
the employment of special methods for more accurately determining «u>d 
differentiating the true condition would seem of first importance. I l»u>. 
Dally,' who has made a great many pulmonary examinations by n‘ r ‘ ,ns 
of the X-rays, states that the earliest indication of pulmonary talien' 1 
losis is the unilateral limitation or loss of mobility of the ditipbn'U 111 - 
Prior to any shadow production (the result of tuberculous involve® cn *J 
the action of the diaphragm becomes gradually lessened on the 

1 Lancet, June 27, l!>00. 
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«M«- Aftc : 1 ,C "'T *"«■ hasartva^a totho point* pr«l„c 

ing distinct clondy shmlows ..normal l nng »ha.low», , he limitation 

of diaphragmatic movements usnally becomes more and , 

it may, however, decrease. 

Cases are reported where marked limitation in the mobility of the 
diaphragm was present when only the apical region of the lung had been 
involved. He further states that the typical shadow of an early pul¬ 
monary tuberculous process is irregularly mottled, and that such an 
appearance may be simulated by a new growth, but the latter can rendilv 
be differentiated by the characteristic distribution of the shadow and by 
the peculiar physical signs. A consolidated area produces a shadow of 
moderate density, and this in itself is increased when the adjacent lung 
tissue is liypenemic. He believes that a eascating process throws a still 
deeper and darker shadow. The appearance of cavities will vary 
according to the size, position, and whether filled or empty. Those empty 
and located at the apical region of the lung are usually transradiant; 
when filled with pus they may remain unnoticed. In brief, Dally believes 
that the unilateral limitation of diaphragmatic movement as seen by the 
fluoroscopo is very often the earliest sign of a beginning pulmonary 
tuberculosis, and that only by the X-rays can pulmonary tuberculosis be 
diagnosticated at. an earlier stage than by the other means at the disposal 
of the practitioner. 

Dr. Dally 1 classifies the quality of the shadow, with the percussion 
note manifested, as follows : 


Kuntokv Kays. ... 


Brightness 
Transnuliancy 
Faint shadow 
Dense shadow 
< )pncity 


Hyper-resonance \ 

Normal resonance I 

Impaired resonance . 
Heines* V 

Absolute dulnees / 


. PuRcvsstos Non: 


Vieruzhsky, of the Nikolas Military Hospital, which is devoted 
especially to the treatment of tuberculosis, reports elaborately on the re¬ 
sult® obtained by the various methods of diagnosticating tuberculosis. 
He is enthusiastie at the results obtained from tin* use of the Rontgon 
rays in the diagnosis of the early stages of pulmonary tuberculos.s. 1 In* 
use of the spirometer as an agent assisting in the diagnosis of this disease 
has not been satisfactory, the figures obtained in the measurement ot lie 
respiratory capacity of tin* lungs being uncertain and variable. He is 
well able to realize the deficiencies and limitations of the X 'ays. but 
he asserts that skiagraphy offers a means of controlling and continuing 
the data of physical examinations. 

Acute Miliary Tubcrculoni*. I bis disease is difficult l«> diagnose elirn 
cally; and it is often overlooked by reason of the frequent absence • 
physical signs. The only means then left to the practitionci •> 

• Lancet, June 27, 1908. * Kouwky Vrntch, April 20, 1903. 
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X mv examination. Tn this disease thescrecn or skiagram proaentH very 
; mn ti darkened shadows, scattered throughout the lung. 

rnrmwim. The various stages of croupous pneumonia Ul:iv be 
studied both with the screen and the skiagram. A central pneumonia 
vrhh h resists detection by the ordinary physical signs may be detected 
bv the aid of the X-rays. 

In the stage of congestion there is a uniform dark shadow cast <>,, q )f( 
tlu orescent screen; the result of an increased quantity of blood in the 
affected part of the lung. 

The stage of consolidation presents a still darker shadow, due to the 
increased density. 

A centralized consolidation, not demonstrable clinically, throws a 
shadow on the screen, equally as well as a simple superficial lesion. l„ 
croupous pneumonia I have observed the middle lobe of the right lunir 
to be the one most frequently involved. In this condition the excursions 
of the diaphragm are almost entirely obliterated. In the majority of in 
stances the right side of the heart is enlarged and displaced to a greater 
or less extent. In some eases involvement is so extensive as to shroud 
tin* shadow ordinarily east by the heart. That the cardiac displacement 
is due to the pressure of the dense lung, is demonstrable by the rays. 

The stage of resolution is Characterized by the lung tissue ret urning 
to its former normal structure, and when the shadow cast by the pre¬ 
viously affected side is similar to that cast by the non-involved side, we 
speak of the organ as having again returned to the normal. The 
«ha,l 0 "' 0 f the previoirtlyaffocte.l area .nay perabt.. ... re*, 

, ** '™ ' * hl ? persistence of a shadow in this 

region may indicate a thickened pleura. 

^rsrjrrt mn8t * P k.»ri 8 y 

Th^Zshal d ?? mM,t ' hi,iS aml f ™" POlmonary tuberculosis 

idcurisy with eL™ ^UmUtZy te’r “7 *77" 7 . 

In a nen enevsted p | cnrisv wi|1 , J>® confounded w ith a pneilmonin. 

the screen, which cli-wiwxH 1 n " s "" 1 - a dark shadow is thrown nil 

patient. a pncnZnk hJ ^ °" " i "‘ «*«»«» <«<' Posit.. the 

when moving the patient "t" ® ,lu change in the shadow demouatnihlc 

great.-r displacement of^the heart rhn*^' " «»*. there is a ... 

tsdely , examined aehi'dh.rann T "!'‘-"l-'h-utcd .. 

middle lobe of the i j-dit 1,,,.., T i ° ml Pneumonia, affecting the 

:w,r . v pleurisy; but the latter 0 * 1*1 s I»ots closely simulated 

former circular. * H ,rre K u iar longitudinal shadow, the 

Atelcctwrf*. -The shadows produced 

in the collapse of the lung. If ( . 0 n. °n‘“spond to the areas involved 
tin* screen are correspondim; J exle,M *ive, the shadows cost on 

‘ of the diaphragm 

mal. The heart 
position ip a beginning 


“** not, a* :i rilk , r( * tri ‘ . 

dm* not change in its normal . . . 
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atelectasis, though in advanced cases with librons tissue formation f„, 
lowed by contract ion of large parts of lung tissue, the h«m n.nv 
Is* mom or less displace.I I he shadows may disappear if u,c pm "'a, is 

instructed to breathe ms forcibly as lie can. 

AH*** and ' <;«"!/’< "<■—The exact location of either an abscess or 
gangrene is indicated by a dark shadow. These conditions arc usuallv 
found to involve the lower part of the middle lobe or upper part of the 
lower lobe. As an abscess cavity usually opens internally, and the foul 
material is expectorated, the shadows disappear immediately after the 
cavity is emptied. The excursions of the diaphragm are usually more or 
less restricted, depending upon the size and location of the abscess The 
position of the diaphragm is normal, and the heart does not change* in 
position. If the shadows are multiple, they indicate multiple ateeesscs. 

If. Disk asks of thk Pleura. 

Pleurixy with Effusion .—In pleurisy with effusion the diaphragm is 
only slightly, if at all, observed on the screen, depending upon the 
amount of the effusion present. Because of the pressure exerted by the 
fluid upon the adjacent lung tissue, the latter is more dense; hence the 
fluid throws a dark shadow upon the fluorescent screen, usually denser 
than that cast in any other thoracic condition. 

On changing the position of the patient, the change of level is easily 
discerned by the aid of the fluorescent screen. The upper level of the 
fluid is better seen in the sitting than in the recumbent pasture. With 
an abundant quantity of fluid within the pleural sac, the heart as a 
rule suffers considerable displacement, and far greater when the 
pleural eflusion is confined to tlu* lett side than when it exists on tlu* 
right side only. 

The shadows of the ribs ate usually very faintly shown oil tin* affected 
side above the pleural effusion. As a rule, the heart is displaced prior 
to u downward displacement of the diaphragm. The excursions of the 
diaphragm are usually much restricted, especially when tlu* eflusion ts 
abundant. Small effusions ure often to l»e detected in the sum 1 mqji ‘ u 
Spaces on each side between the diaphragm and «ln>t " 1 1 ' Ul 
thickenings are not infrequently mistaken for small eftusion>. 
adhesions aro indicated by limited excursions oi the di.q> tmgni. 
aspiration a clearing up of the previous darkenedi s >»' k 11 • • 
noted, the ribs may again he detected, the heart wi ,,,,m '- u 

sumo its normal position, and the excursions of tlu*» tap im K ,n 

increased. , »i.„. .nmiml 

liven though there is only a small quantity ot « flusi* t» ' a 

sac, the lung tissue above the fluid level tow»i< * “ *M* M i 

darker appearance than the same field of the m ‘* 1,1,1 if 

nil probability due to a compression of the lung on * " 

ti 
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the right pleural sac is completely filial by Haul, tins shadow fuses with 
that of the heart (in the median line or slightly to the right), liver, ana 
diaphragm ; hence, all the brightness of tin- right sale is totally lost. 

prof. Ch. Bouchard 1 was the first investigator to publish observations 
made with the screen in pleural elTusions. He demonstrated that t |, 0 
Xmvs do not pass through the effusion. He also showed that theshadow 
indicated the upper level of the fluid, as confirmed by the ordinary 
methods of physical diagnosis. . . 

Dally , 1 from his radioscopic study of pleurisy with cltusion, Concludes 
that the level of the fluid changes with the position of the patient unless 
the quantity of fluid is great and is encysted by adhesions. A pur* 
lent effusion yields a shadow of greater density than a sero-fibrinous 
effusion. The shadow is homogeneous, and in the case ot the Serous 
effusion the shadow gradually increases in density from above downward. 
However far the heart is displaced to the right, in most eases little 
alteration takes place in the position of the apex relatively to the base. 
Other conditions being equal, the heart is displaced more when the 
effusion is left sided. A somewhat triangular shadow, not normally 
visible, above and continuous with the shadow of the heart and pericar¬ 
dium is east by the mediastinum, which is displaced by the lateral 
pressure towards the healthy side of the thorax. 

Empyema .—In empyema the displacement of the heart and liver is 
greater than with the same quantity of serous exudate. In pulsating 
pleurisy, the heart movements transmitted to the fluid may be seen as 
diffuse undulations, if the patient remains motionless for the time being. 
According to my experience, the shadow of an empyema on a fluorescent 
screen frequently seems to be a shade darker than that produced in an 
ordinary pleurisy with effusion. This may be accounted for by the fact 
that in an empyema there is usually associated a slight (edema of the 
chest wall over tin* seat of the exudate. \\ lieu there is uo such cedcina- 
tons condition coexisting with an empyema, the shadow cast by the 
retained pus is of the same density as that of an ordinary pleural effu 
sion. An interlobar empyema (a condition very difficult to diagnosti¬ 
cate by ordinary means) easts a shadow of the encysted pus on the screen; 
the surrounding lung, above and below, presents the normal brightness, 
provided there is little or no compression of the adjacent pulmonary 
tissue by the enclosed fluid, the movements of the diaphragm are n°t 
restricted, nor is the heart displaced from its normal position. Dia¬ 
phragmatic pleurisy is indicative of an involvement of the pleura m 
relation to the diaphragm. There is usually a small quantity of exu¬ 
date present, which can only be revealed with difficulty, by a carefn 
screen examination. Of several cases of this condition that came to n»> 

* Archival d’fclcct. Mldicale, July 13, is» 6 . 

* Lancet, February 21 , UKM. 
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attention, four showed very distinct shadows on the screen. Hoinor- 
rhagic pleurisy cannot easily l»e differentiated from other types of 
pleurisy by the X-rays. 

A pleurisy of the sac with effusion may be complicated with an 
empyema. An empyematous condition of the loft pleura would make its 
appearance on the opposite side. In case a pleurisy has been disgnosti- 
cated, complicated by unusual dyspnoea, the examiner should then look 
fi, r an associated empyema of the opposite lung. 

pneumothorax. — The affected side presents a very bright area and 
of rather large size. The lung tissue is retracted, and the diaphragm 
occupies a lower position than normal; its movements are greatly re 
atricted, and occasionally no movements are at all recognizable. The 
cardiac outlines are clearly defined, with a displacement toward the 
unaffected side. 

Hydro-pneumothorax and Pyopneumothorax. — In studying the affected 
side of the chest, with the patient in the sitting posture, the fluorescent 
screen shows a very dark area lmlow and a lighter one above. It is best 
demonstrated with the tube behind the patient, the target facing the 
third intercostal space (fourth rib). With the change of position of 
the patient, the fluid may be noticed to alter its level ; the fluid also 
changes its level during respiration, rising during a deep inspiration and 
falling during a deep expiration. 

The excursions of the diaphragm are usually wholly obliterated, 
while it also occupies a very low position, and the heart is displaced 
toward the unaffected side. The pulsations disturb the upper level of 
the fluid area, a condition which may be readily studied by the fluorcs- 
cent screen. If the lung is examined in the median line and above the 
fluid area, it usually appears slightly darker as a result of compression. 
The degree of displacement of the heart and liver depends upon the 
amount of air and fluid retained in the pleural cavity. An apical tu >er- 

eulosis of the affected ski.. very readily Is- diagnosed, as the 

surrounding Held usually appears intensely bright 

.MpWe Abscess .—A siihpkrcnio abscess gives adark shadow in 
the lower pari of the thorax, and shore it there is a ig ■ 11 . , 

to the presence of air. anil, surmounting this, there *jjl' ■ • ^ irhtlv 
caused bv the compressed lung. The diaphragm 1' • • j : g 

higher position with a total abolition of ns movem ents.._ ^ ^ 

displaced toward the unaffected side, t, ‘”"^ ' '^ | .'l.'-vvl of the dark ami 
extensive ns in hydro-pneumothorux. Hit I I unlnshing o f ,hc 

changes with the change of position <*f the p.» 1 » irmsoed by the 
enclosed fluid may he recognized when the patient is grasped b> 

shoulders and shaken. , . noon the 

Turnon, of llir Thorns. Iiitretliorncicgrowl liml are, as 
fluorescent screen. These masses aregciicn I. ^ n]USt cxcrci «st to 
a rule, located in the upper part of the chc. . 
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those erowHis from thoracic nncnrism ; in tin. r, 
mmoTimtU With.. and <>own movement, ... the latter, (he 

mCn Tf S the l t1mor is not too large is restriction in the 
r «> Jitmhritfin The 1,031,1 is S enftra,,y sllghlly ,ll8 l>taced. Small 
, T vmnhatio .....1 l.ronchial glands are often noticeable. 

WaL! M""'*- A " v enlargement of the thoracic, mediastinal, „ r 
hial glands is easily shown on the flaorcscent.screen or ski.^ap,, 

v „• hnn.cl.ial glands are nsnally first involved ... aim,colons ... 

,tns of the lungs, a few authorities have successfully demons. ra* ( , , 
S,t enlargement of the glands in the ineipiMt stage. Any gla„d„| ar 
enfargcine.it should he viewed suspicionsly as the beg......ng ol an «l ja . 

Zi tuberculous involvement. This cond.t.on m best v.cwed , he 
“ 1W „ by having the rays traverse the body dmgonally. 

IV. Application of the X-rays to the Circulatory System. 

In fluoroscoping the normal heart in the anterior view, we observe 
t he shadow of the heart and aorta. These shadows are due to the opacity 
of the contained blood and to the superimposed shadows of the verte- 
bne and sternum. The posterior view shows the same structures in their 
posterior aspects. The anterior view, however, is preferable, as the heart 
being nearer the chest wall allows of a clearer shadow on the fluoroscope. 
Fluoroscopy is preferable to skiagraphy in the study of the circulatory 
system, as with it we can observe the cardiac cycle, the aorta and the 
movements of the diaphragm, from various positions. 

A. Fluoroscopic Examination of the Normal Heart. 

The heart may be examined with the patient, in the sitting, standing, 
or recnml>ent posture. The heart when viewed by the screen occupies a 
characteristic position in the thorax, when the patient is seated on a stool. 
During expiration it rests on the diaphragm, its long axis forming »» 
acute angle with the imaginary median line of the thoracic cavity, hi 
inspiration the heart moves downward and toward the median line: tl“' 
right border of this organ is plainly seen to the right of the sternum. tl' c 
larger or left part of the heart is seen to the left of the sternum. 
the long axis of the heart forms with the median line during e\pin*ti ,m 
a less acute angle than during an inspiratory effort. I luring inspiration 
the transverse diameter of the heart is slightly decreased in hMigtli. d 
the same time the number of pulsations are lessened. In expind' 0 "' 
after the diaphragm has discontinued tugging on the heart, the trails' 
diameter is again increased, as is also the amplitude of its pulsatm"* 
The general contour of the organ can Is; more easily seen during insp ir, | 
tory [*riod» than in the expiratory, because the lungs, being ' ] f 

capacity, are more transparent to the rays, thus offering a more striK* 1 g 
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„,ntrxst. The cardiac outline may l* readily differentiate,! i„.. 

Ihc ingenious artiBco of Dr. Disan. 1 By ibis method the omrme*rf° a 
atonal heart .9 traced on the chest by fixing with adhesive strip, TcZ * 
wire. A fluoroscopic exam,nation is then made in u» ^ 

At first the greatest strength of current obtainable from the amnr'.tns 
is turned on. The observer looks through the Buoroscope and"ds the 
chief landmarks of the chest, such as the scapula, ribs, spine, diaphragm 
and upper convex border of the liver, the wire being at the same time in 
full view. The current is now reduced until the heart becomes more dis¬ 
tinctly visible. The flnoroscope is applied to a spot marked at the left, 
of the spine, corresponding to the fourth intercostal space in front of the 
chest. Any alterations in the shape of the heart can thus be easily 
demonstrated. 

The shadows of the pulmonary vessel and in many instances the vena 
cavfc can be recognized if the chest is made to assume a position diagonal 
or oblique to the screen and tube. 

The pulsations of the heart are less in number during a deep inspira¬ 
tion than in expiration, or even in the ordinary quiet breathing. These 
pulsations are lessened during a deep inspiration and by increase of the 
air pressure upon the heart,—/, c., the pressure from the pericardium, 
which is made more taut during the descent of the diaphragm. 

Thr Orthodiagraph.— This instrument was devised by F. Moritz, of 
Munich. 1 (Pigs. 179 and 180.) Its purpose is the bringing out of any 
object in its exact size and without distortion. By it the size and shape 
of all the recognizable internal organs, as well as other parts ot the body, 
can be determined. As the Rbntgen rays are propagated horn a point 
on the anodal field in straight lines radiating in every direction, and :us 
the image of a body projected on a phosphorescent screen or ' ‘' 

a silhouette, the outline of the object presented coincides \Mt » 10 P ' 
where the rays coming in contact with the edge <>t tie m > 11,1 ’ * 
upon the screen. This outline, therefore, is the penp a 1 > ' 
of a cone, whoso point coincides with tin* luminous >1'" m 

cathode. As the object to be projected is locate* 
tulm and the screen, the image on the latter will be of jthe 

of magnification being dependent upon the rntm «> . ‘ t( frolll t ho 

object from the image plane and the distance <> . re 


object from the image plane 
vacuum tube. The image projoc 
Cording the true dimensions and shape 

more or less magnified and distorted. In order to ^ 

and size of the object, the rays touching the s t rik** the 

plate an image of its outlines must be made pat-* must he 

Plate at right angles, ’ . jgi. frwm a 


.. *r 

, e the body .. ‘'""""H " 


the project 

'Dominion Medical Monthly, February, IMJ. uW |. 

1 berlin Allgctnuino Kluctricitiita t«e*H?llsehnft, nn« 

April in, imio. 
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323 ELE( TRO-THER APEUTIC8. 

In addition to reproducing the true shape and size 0 f 
apparatus may bo advantageously used to ascertain the Ulf < 

objects. This can be done by measuring the' apparent diamet 
object when the Rdntgcii tube is stationary, and then ase<. r1 . • < I *' f tlj * 
actual shape of the body by means of parallel movement of ' , ,in « Ute 

l»l(* 



Reimgcr.Gebbcrt fcSch/ill, Erlangen. 

Flfl. litb-Iwy-Doru* orthodiagraph forum? in the recumbent 

r / -I: r'-ii llT'n n° W , if " 1 is tL( ‘ a PPO>ront length of a foreign Indy, 
luminous serein '* \*!'«* Wt ? nC0 of the anlieathode of the tills* from the 
i n, am > the distance of the object from the antiratluxlc. 
the formula - r 1 * r> ... . 

fro... the. g,V ° " ,e """ ,ns(a,,, ' c ,,f tb0 . .* 

II,'"' 1,11 W*"- 181 i,, " i ,SJ - "" 

tion of the he;irt tl • " <S 1,1 ^ ,e * arl ^ ,at during the examine 

on the scales. d^rator measures the vortical and horizontal !i v,>s 

‘nl'l'esrt'" l ' XA '" XAT,,,x op T »B IIkaht. 
to Urn Inng, lint n„. f . " il, ‘ ii'O Mine technic an is 

patient, UiIh-. (lisi .,,,., precision in the ... 'l‘' 

the plat,. „| acwl Patient may l„, w ,,tc.l on a chair a "' 1 

I either over the cheat (aternmn), in the anlcric .* 
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application of tub x-rays. 

vcntml view, or to the bade (posterior view). Ask the patient to raise 
both arms, in order to remove the shadows of the scapula- from tin- 
thorax. Centre the anode of the (’mokes tube over the level of tin- third 
rib in back and one inch below the upper end of the sternum in the 
median line. The distance of the anode from the plate should be from 
25 to 80 inches ( 68-75 cm.). An anterior and posterior skiagraph should 
be made at the same time, noting that no abnormality or deformity 
exists. If the tube is placed in an oblique position the shadows will often 
mislead and confuse. Anterior and posterior oblique (right and left) 
skiagraphs should also be taken, in order to study mediastinal tumors, 
and the arch of the aorta. The time of exposure should Ik; as short 
as possible, correspondingly to the cardiac cycle. Two methods of 
skiagraphing the thorax are presented in Figs. IS.'} and 181. 

M. Guilleminot, of Paris, invented an instrument by which lie can 
make cineinato-radiographic pictures. The exposures can lie made either 
during inspiration, expiration, or during the ascent and descent of the 
diaphragm ; and also during the systole and diastole of the auricles and 
ventricles. I have made stereo-skiagrams of the thoracic organs of 
young thin subjects, which have yielded for scientific study the true 
perspective and relief effects of the heart, aorta, sternum, and vertebne; 
such results are of clinical worth in studying aneurisms and cavitations. 

Sisv and Measurement of the Heart. -According to Abrams, 1 with the 
screen at about 201 inches (75 cm.) from the tube and with the target 
directed toward a point where the median line is crossed by the, fourth 
rib, the normal heart is seen to extend from the median line iyV, inches 
(:{ cm. ) on the right, side and 3 T * f inches (8.5 cm.) on the left side, the 
total width of the heart being about 1 inches (or 10 cm.). 

Mobility of the Heart. Silhergleit* describes a case in which the 
entire heart was capable of lateral displacement of several inches by a 
change from the left lateral to the right lateral position. The patient 
was a man of twenty-four years who came under observation for gastro¬ 
enteritis and a moderate degree of chlorosis. Ho had no subjective 
symptoms referable to the heart, and in the standing position nr "hen 
lying on the back physical examination of the organ was negative. 
When lying on the left side, however, the apex heat was three centi¬ 
metres outside of the mammary line, and the right border one centimetre 
t„ the left of the left sternal margin. When on the right side, the apex 
beat appeared close to the left sternal margin and tin * ig 11 " ,H1 1 

correspondingly displaced. This case is of scientific value, in that u* 
abnormal mobility is only an Index of an existing cardiac lesion. 

Hears states that Petermana's experiments, made ">th ie . > 

and by percussion, demonstrated the mobility of the heart with change 
i Journal of the American Medical Aaodailon. May 3. HXfc 

* Medical Kocord, .luno 20, 100:». 

* Medical Standard, January I, 1001. 
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, Mtim, In the healthy individual turning on tin* left side prod.,* , 

: cs or « r .. "> *• ^ »■»« i cL:!::; 

ward jiurning on tb* right s.dc occamoncd a change of 11 
,o the right and abont! centimetre upward. In some cases the dia,,,., J 
men, was qnilc small, in others as much as 6 } cent, metres to the left aml 
4 centimetres to the right, without distress to the subject. These 


and 
greater 


movements were found to occur, as a rule, m flabby and ill-nourish 

individuals and in those whose abdominal organs were loosely anchored 
It was observed that women usually have more freely movable hearts 
than men, especially after childbearing or from the use of tight stays 
Children have little signs of it, the newborn scarcely any, and in old 
persons it is slight. Individuals of sedentary habit and feeble muscular 
development are especially subject to the condition. The physiological 
effect of the full stomach is noted, and also anything which tends to 
elevate the diaphragm. During the latter part of pregnancy the heart is 
much pushed up and is compressed, thus showing very little mobility. 
Immediately after delivery, however, the highest grade is found, and the 
apex may be displaced on the left side 9 centimetres from its original 
position. 

MORITZ TABLE . 1 



Healthy . 

Uhdt Man [Aye 17 

to 5*i). 



Hkioiit or the 
Demon 

Dimensions 

5* 2 

e h 

js 

t s 
- — - 
Sju 

% s 

|5 

g 1 

5 

j 

* 

hi 

S - 

1 

8 

3 

£ 

g 

js 



cm. 

cm. 

cm. 

cm. 

cm. 

153-157 cm. or 

5 ft. ?. inches 

5 ft. 104 inches 

average 

maximum 

minimum 

4.4 

4.5 

4.0 

7.9 

8.0 

7.8 

.3.0 

13.5 

1 11.5 

10.2 

10.5 

10.0 

98 

Id) 

SO 

101-109 cm. or 

0 ft. 0 inches 

0 ft. 3} inchca 

average 

maximum 

minimum 

4.4 

5.0 

3.5 

8.3 

9.3 
7.5 

13.4 

14.5 
12.8 

10.5 

1 10.8 

9.0 

102 

103 

87 

171-178 cm. or 
ft. 4 inchest 
® h- "i\ inches 

average 

maximum 

minimum 

4.G 

5.9 

3.0 

8.8 

9.7 

7.8 

14.0 

15.3 

12.5 

10.3 

I 11.0 

9.0 

100 

129 

92 


Shape, only changing Ul ° beart 1,,ay re,aiu its nornml 

went isdextro-canli i which' IOn * 1,10 ,uost fref l ,ienfc cardiac displace- 
,,< h 18 a congenital malposition. Tn the acquit"! 

(von 17 bia 66 Jahren)." * r ^’Utgenlehre,” “ Erwaohscne geeunde Mann" 


APPLICATION OP THE X-RAYS. Ml 

forms of malposition the heart may be displaced low down in the chest, 
the pulsations may be felt behind and below the lowermost extremity of 
the sternum, or it may be placed to the right of the sternum Or tlie left 
outside the left nipple line, these facte being confirmed at the same mo¬ 
ment with the lluoroseope. Fluid in the left pleural sac causes the lie-art 
to be pushed toward the right side, while exactly the opposite condition 
exists when the right pleural cavity is so affected ; but in dry pleurisy the 
adhesions may draw the heart toward the affected side. Distention of 
the pleural cavity by gas, as seen in emphysema, also causes a displace¬ 
ment either to the right or the left, depending upon the cavity that is 
involved. An increased elevation of the diaphragm causes the heart to 
assume a position on its long axis so that the right ventricle is pulled to 
the anterior position, the chief feature of recognition being the increased 
distinctness of the right side of the heart when the chest is examined from 
behind. 

Cardiac Atrophy , Hypertrophy, and Dilatation. —These conditions are 
revealed by a screen examination. Atrophy presents a small size of the 
organ. In hypertrophy or dilatation of the left ventricle, the apex has 
changed from, its normal position, the shadow area is increased, and the 
clear space normally existing between the heart and liver (as seen on a 
deep inspiration) is diminished in size or has totally disappeared. If the 
right ventricle is increased in size the base usually appears more or leas 
drawn down and the long axis assumes a more nearly horizontal position. 
Abdominal distention, with either fluid or gas causes an elevation of the 
diaphragm, hence another cause for change in the position of the heart 
I have often noticed that the heart atrophies in advanced cases of tuber¬ 
culosis. In a pneumonia, displacement is usually toward the unaffected 
side; in an extensive emphysema the heart naturally occupies a posi¬ 
tion lower than normal. Aneurisms, new growths, and adhesions are 
among the other causes of cardiac displacement. Thorne 1 observed a 
heart to shrink after its exposure to the Kiintgen rays for thirty minutes. 
In one case, the heart had shrunken in its long axis some 11 to 2 inches 
< 1.5 to 5 cm.). while in its transverse diameter the contraction amounted 
to H inches ( torn.). Experiments in this connection have Ix-en con¬ 
ducted on dogs, the results in general showing a considerable shrinking. 

Caro should be taken when fluoroscoping the heart to difterentiate 
IwLwecti true atrophy and displacement. In the Schott treatment of 
heart disease, the attendant studies the patient's heart l^fore and after 
each treatment. I have never observed any change in the size ot the 
heart except an alteration in the pulse rate noted ... certain neurone eases. 

Acute Dilatation of Heart. V. Moritz 1 stated that orthodiagraphy has 
failed to confirm the occurrence of any appreciable acute dilatation after 

’British Medical Journal, 1896, vol. ti. p. 1238. . . 

* M Ouch oner mcdicinischc Woohenachrlft. Hi.. N". 1“. April 
of the heart due to diphtheria.” 
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tlull wnen me ■. ...... 

for research is opened by orthodiagraphy of the dilated hearty when*.. 
Wf . can studv flic influence exerted upon ,l h b\ rest 1,1 digital^ 
carbonated baths, electric baths and gymnastic^ etc. II. Diet!,.,,, 
stales that he has examined 17 out ol b > patients suffering f rom 
diphtheria with the aid of the Moritz orthodiagraph, the subjects recli,,. 
i„.r and he found that 20 of these 47 presented evidences of myocarUiti c 
phenomena. In 15 of this group (75 per cent, of the cases of Qndocar- 
ditis and .42 per cent, of the total number), dilatation of the heart 
was unmistakably apparent when examined with the orthodiagraph; 
Even extreme degrees of dilatation are liable to retrogress, so that the 
prognosis is not necessarily bad. 

lira in ination of the Heart.— Kraus-’ has analyzed the findings of radio, 
seopy of the heart in health and disease. He asserts that the shades of 
difference 1*tween the heart shadows cast in Cases of various valvular 
affections are of greater diagnostic importance than dilatation of the 
heart alone. These differences in shadows are due to changes in the 
shape of the various sections of the heart, the immediate consequence of 
the valvular defect. The consecutive hypertrophy of the musculature 
and passive dilatation naturally reinforce and emphasize, as it were, the 
differences in the outline. This is especially marked in the left convex 
protrusion of the so-called left middle arc in case of mitral defect, also ia 
the varying behavior of the left lower arc with mitral insufficiency and 
pure mitral stenosis, and, finally, in the outline of the shadow as it 
spreads to the right, in case of aortic and mitral defects. Radioscopy 
of the heart after artificial distention of the stomach is very instructive. 
The presystolic pulsation of the right auricle can lie distinctly distin¬ 
guished from the contraction of the ventricle. Two and sometimes three 
contractions of the auricle to one of the ventricle are sometimes noted. 
Intermittencc of the heart is seen to be by no means always identical 
with interin ittence of the pulse. In cases of tachycardia and bradycardia 
radioscopy throws light on many hitherto unexplainable, prows*-* 
♦.•specially those of nervous origin. 

iWiranlitiM IVricarilial KffMum). — If an enlarged shadow is cast by 
the cardiac area, it. indicates hypertrophy, ora pericarditis with effusion, 
it there is presented a movement of the lefl border of the heart's shadow, 
it iin mates enlargement* In case no such pulsation is demons! ra- 
* e. pericarditis with an effusion should be surmised. The shadow «f 1 

s - lf> - A - ril "• "•* .. 

,:ir!rrr^ ... ..■ i> 

. •"■'■m.lII,,. Aiimkni Mwliail A.J„,„. 


'ip«ic, xx xl.. So. 3, Jsniwry 
10 , 1005. 
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pericardial effusion is rounded or circular, while that of hypertrophy is 
more or less pyriform. In most cases the shadow cast by an effnsion is 
not so dense as that produced by the heart muscle it.seir, so that, in view 
ing the shadow field we may find a variety of shades ranging from a 
slightly lighter field to one that is dark. A change in the upper level of 
the shadow may occasionally lie noticed by changing the position of the 
patient. 

Aorlio Aneurism .—Cases of aneurism, unsuspected and unrecognized 
by the nttemliug physicians, have been revealed by careful tluoroscopic 
ami skiagniphic examinations. While aneurisms are sometimes un¬ 
detected by X-ray examinations, a large number are supposedly diag¬ 
nosed that in reality do not exist; an early diagnosis, therefore, is most 
important. The prognosis of aneurism was formerly regarded as most 
unfavorable, but in the light of recent knowledge the so-called “com¬ 
mencing aneurisms of the aorta” have been shown to remain often 
stationary, and that they do not necessarily proceed to a fatal tormina 
tion. They can always be studied during treatment as to their size, 
position, pulsation, etc. 

Fluoroscopic examinations arc preferred by most operators lie cause 
they are enabled to see the tumor or pulsating condition and because the 
condition can be examined from different angles and positions. Both 
methods should be employed, although 1 never use the flunrnscope. 

Theakiagraphic examination is identical with the technic described 
on diseases of the lungs and heart. 

The shadow of the normal aorta (when viewed anteriorly or posteri¬ 
orly) is almost totally obscured by the superimposed shadows of the 
Sternum and the vertebral column, with the exception of a small shadow 
til the left, cast by the left lateral » rtie bulge. 

Aneurisms of the (iscrndiwj portion of the arch of the aorta. Is-ing 
nearer to the anterior wall of the chest- than the posterior wall, cast 
shadows extending to the right of the sternum and above the heart. 

Aneurisms of the dejKVwUny portion of the arch of the aorta 
(Figs. 1*5 and 180) usually cast shadows to the left of the sternum, who h 
are nearer tie- posterior than the anterior wall of the chest. If the 
aneurism is very large, the shadow will extend to both sides of the 

sternum. ... . 

Aneurisms of the traMrrrur portion of the arch of the aorta will cast 
shadows slightly to the left, ami if large the shadow oltferved will extend 
up to the neck. This detection, however, is very difficult, and requires* 
iti addition to anterior and posterior examinations, left Intern am 11„ » 

lateral oblique examinations. .... 

Beginning or diffused aneurisms are difficult of diagnosis, espee.allj 
so in corpulent, individuals. Oocbt* declared that by means of the 

1 l-ohrlmch <l.r ll'itilirpntiht.nmrlinn., Sl,illtr«rt. I'M*. I* I” 1 '- 
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nawiM w« ™* p~"* ,n '“" cthc prcsenco of »"anci lrU , 
when.. f" 1 synptonB were man. toted- 

llnnistrov ami Metener' urged considerable caution-In rcachi,,,, „ 

Hus .. regarding 11.0 existence of ancnrisma by means „f.,(>£»• 

mvs especially where physical signs or symptoms la.. to l„. 

I hoy fnrt lierniSre believe that mediastinal tumors may give rise i„ 
same appearance. 

Pi*. Geo. Pfabler and Jos. Sailor* assert that, after a careful <•„„ 
pandive study with X-ray diagnoses and post-mortem examination"l 
supposed aneurisms, they found that the tortuosity of the aorta ^ 
in many instances confounded with the existence of aneurisms. 

Dr. G. H. Orton* says that, *‘rn some cases, even with these r<„, r 
examinations, the shadows of the aorta cannot be satisfactorily inspects! 
owing to complications which may mask it. 

Of late, I am making stereo skiagrams of the chest, and lind them 
valuable in differential studios involving the aorta, heart, and lungs i„ 
their respective relations to each other and to the bony thorax. 

In many cases of small aneurism, the oblique method of examination 
should be employed. This has been well described by Ilolzknecht 
and Beelcre: 4 “It consists in rotating the patient so that the raws 
penetrate thc chest obliquely. If the screen is placed on the left of the 
patient and the tube on the right side, the pericardial shadow is bounded 
by two clear spaces; the retrosternal in front, and the rctrocardiac 
behind. In this position the inferior parts of the ascending and descend- 
ing aorta can he seen, but the arch is hidden by the shadows of the 
shoulder muscles and vertebral column. 

“Xmv if the patient is rotated so that the rays penetrate the chest 
at an angle of 45° forward and from left to right, the best position 
is obtained. In this position the cardiac shadow is angular, the base 
continuous with the diaphragm, the superior angle prolonged into a 
vertical offshoot, caused by the superimposed shadows of thc ascend- 
ing and descending parts of the arch. In this position many caw* 
n supposed aneurism which show the marked aortic bulge in the 
anteiu posterior examination arc shown not to be true aneurisms. In 
.usputo c.wcs the examination is not complete until this method has 
been employed.” 

out bVu^:, ,,,,p0rtam 8ign in ,,,(, diagnosis of aneurism, find pointed 
comr-s to Hf. * 1,11 C ? I,s * htH lu :i ^nge in the position of the heart, which 
down bv ihr H ri »ht side being apparently i»nsb»*d 

r a "Pward of «... apex. Orton, life 

.gards the position of the heart as a very valuable and constant 

; 'm.'r mJI!’V 1 "'' V e, |“ rt . . '‘"'‘'K'-m-lnililen, vol. i. 

’ Arcliiv«j o'" >Miml ' *<«•'»— ■ ■ >«»<• 

‘ Archive*, f pi ‘ , gt ' n 1{n .v, August, 1905. 

'' ..**«1 Them,,, October. 1906. 



Fi«. 1®.—Aneurism of thc dMeencUtiR nnrtu (interior view). Plate npj.HiM w»H»t the hack 
of the chest. 
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«e n - T1,c , rc ; ,rc thf ' 1 “Jr exist either to the right or left of the 

sternum which may he confounded with the diagnosis of aneurism 

1. Dilatation of the aorta (not anenrismal). 

2. Displaced aorta (dislocated). 

3. Enlarged glands. 

4. Neoplasms. 

5. Pulsating empyema. 

1 . Dilatation of the Aorta (Tig. 187).-This condition is often con- 
founded with aneurism ; tlie shadow cast will be on either side of the 
sternum, the diagnostic point being that this pulsating shadow will dis¬ 
appear between the, pulsations (tin* diastole); because with the contrac¬ 
tion of the aorta the shadow thrown will he smaller, or it will lie com 
pletely hidden by the shadows cast by the sternum and vertebral column. 
In this differentiation the fluoroscopic examination will prove more 
useful than will the skiagraph. 

2. Displaced Aorta. —This condition usually appears to the left of 
the spinal column, a pulsating shadow being evidenced as far as live or 
six inches to the left of the border of the sternum. This is a much 
greater area than will be projected by the aneurism of the arch. 

Abnormalities of the thorax and spine should be excluded. 

3. Enlarged (Hands .—Enlarged lymphatic and bronchial glands 
east scattered shadows, with absence of the characteristic expansile 
pulsations. 

4. Xeojdams .—Mediastinal growths, ». carcinoma and sarcoma, 
can be differentiated, in that lire latter east darker or denser shadows, 
the edges are hazy, indistinct, and uniform, and by the absence of ex¬ 
pansile pulsations. Care should be exercised not to overlook transmitted 
pulsations. 

5. Pulsaling Kmpgcma, Pulsating empyema and Other intra- thoracic 
abscesses will he differentiated by the history, their location, and torm. 

Aneurisms of the abdominal aorta cannot be well demonstrated in 
corpulent persons, owing to lack of contrast with the surrounding tissues, 
as the shadows of the aorta and vortelme superimpose, when skiagraphed 
in either the ventral or dorsal positions. Lateral and oblique positions 
are always advisable in skiagraphing this condition. 

Atheroma. Atheroma and calcification of the blood vessels can 1)0 
well demonstrated. (Fig. 188.J 
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CHAPTER V 

APPLICATION OF THE X-KAYN IN DISEASES op, 

ABDOMINAL GROANS. " r,, K 

I. Alimentary System. 

Tin: employment of the X-rays in the diagnosis of dis<- 
alimentary system has not as yet yielded the same results 0< ^ H ' 
easy of appliealion as is evidenced in diseases of the thoracj,. ^ ,l :is 
for the obvious reason that there exist no tissue differences ° r ^ HUs i 

There are various means of producing the necessary com 
difference between these soft tissues: (1) by gaseous distention ^ 
renders the Stomach more translucent; (2) by the introduction^ 
opaque instruments or mechanical methods; (3) the bismuth H til>„iiJ, 
method, by which the organs become more opaque; (|) th»* transill * 
naliun method, which consists in illuminating the stomach b v the 1.7' 
duction of fluorescent materials, radium, etc. 


of 


m 


'Rifbnna Medial, December 23,1905. 


A. (Esophagus* 

In order to examine this tubular muscular organ, far its 
direction, etc., we may introduce a rubber sound with a metal ,«•» 
rubber tube filled with mercury or fine shot. 

The fluoroscopic examination should be made with the patient in the 
OT , ?“'*»* - as ta provent the s„ mrimpas ! 

to ,"7 faSl by '“'i ' ■or* OK'. Allow thenlrol* 

•rttr* , llp " ,v Huoi'oscopc obliquely over.right 

si ; V" " ‘ ^ “' Ml '" a u,, K*ro.|atemi positions, 

as in N^ ,I,C ex f n,,,,ations s,1 °uld l»e made in the same positi.ins 
04 but ..*.■. 

Is'st ascciinr !\ 1 oust rift ions of Ilia oesophagus ran If 

In Ihf uso f ’ } " l,ro<,ll, di»ii of a liongic with motailic emlit, or 
nmtml 80U,,d - 'iowiag its pass.*.- .. 

Stod^Trwhich ltarba ' t’cports two cases of ,csoplmgn,l 

brought out in I • '"‘dioscop .. The ollli'l ]>"iot 

stenosis of il 1 ! ' ,N t,ml lhl ' wrdl "»rj" met buds ofcxamiiuition for 

from a in rr , IC,IS ° ‘''^orentiatc an organic stenosis of the «itnl 

nZor bvXr r ‘TT d by '--sure Of ..„.... 

oum or by other causes of compression. The presence of these ditto 
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compression in the mediastinum is very difficult to determine bv physical 

examination, and only the BSntgen rays .. . 

diagnosis. In the two eases reported, radioscopy sln.w.sl that tl„. „tc 
„„sis, to each, was caused by the compression lulm , rs ™ 

mediastinum. In both cases, the radioscopic examination wasabbst hv 
the passage of a sound filled with a concentrated solution of bismuth 
subnitrate, or else provided with a metallic stylet. 

Diverticulum. A diverticulum may often be diagnosed by the above 
method. The bongie or sound may not enter into the pouch, however 
when it becomes necessary for tlie patient to drink bismuth suspended in 
water: one to t wo parts to 100 parts of water. When possible, skiagraphs 
should be taken, .is it icquiies but a few miuutosuud tlie operator does 
not endanger his hands. 

Tumors.—I)r. Hugh Walsham 1 reports two cases of carcinoma of the 
oesophagus. He says that, we must not expect so definite a shadow 
as seen in cases of aortic aneurism.” The diagnosis of an oesophageal 
growth is more difficult than that of aneurism. 

Before the screen examination he gives the patient two drams of 
carbonate of bismuth, suspended in a little milk or mucilage. This 
will map out the seat of the obstruction, whilst the topography of the 
cesopbagus can Ik; traced by a metallic bougie. 

B. Stomach : Size. Shape, and Position. 

Examination by Aid of Gaseous Distention .—This method consists in 
distending the stomach by the ingestion of certain chemical agents 
which upon reaction result in the evolution of gases. The chemical 
most frequently employed isScidlitx powder. I’pon the fluoroscope the 
stomach appears as a dark area, upon the negative as a light area, this 
method causes the distent ion of the stomach walls and the displacement 
of the surrounding organa, so that little information can be gained by 
this procedure. 

Mechanical Method. In this method, a rubber tube containing a 
spindly coiled wire is introduced through the mouth into the stomach. 
Tarek’s gyromele is a device employed to determine the outline of the 
stomach by fluoroscopic means, 

Neumann' uses ftpolltzer rubber bulb with a soft stomach tube for 
aspiration of the stomach contents. After the stomach has bn n i nipt it d 
and a clean bulb attached to the tube, it is possible to determine the out 
lino of the stomach with great precision, by listening to the some v >< » 
air is forced from the rubber bulb into the stomach. V stun * ,m “ un 
air is sufficient for the lest, thus avoiding distention of the orpn»- 
In every instance radioscopy confirms the findings of auscultation 

• Archive* of the Rdntgen Kay, April, l«W. !'• ID 

* Journal of the American Misllenl AawriaUon, -I«Jt> 
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file btilb is compressed and (he air forced into t|,o si 

is useful in dubious eases in the diflfbrentiation of i*,Mi»| ,n T ,l ‘ Tw 

attituiei* feWiriC froin : . 


'""■Os 


Thr Bimuth (Subnitrate Method .—This method consixt ' 

(ion of subnitmte of bismuth, either mixed with food xnx Ul ° 
or administered in capsule form. This method was iuTT^ 
employed by MM. ,1. Oh. Roux and Balthazard.' ]„ ] <S fJ~ l ^ !C<1 and 
of Boston, applied this method most extensive!v. The V ' 
the bismuth test, at the present time, is universal. <i,n,),oyr,1,, nt < ){ 

Trc/mir of thr Him,nth M* tho<l —Chemically p uro bis 
Id always be employed. Cases of poisoning, though notT 1 "' 1 * 10 

»atw,nfn,i ...i ~ i .. VJU} takeju Thft have 


should 

Iiocm reported where thn’impnrc salt was lakin. Thosta”°* fatal > " 
eaiply, no water should bo partaken of, and tlir Iwwe'k' f"" lkl '* 

thoroughly.-god twenty-four honrs prior l„ the c*nnHn„it„ ° Ud '* 

and Balthnznrd use b ism nth subnit rate in the proportion of non"' K "“ t 
centimetre. Williams has administered as much as one ourn-e", 
emulsion. Ilulfz gives the patient the bismuth in a nim ' Sm " lh 

milk. Boas advises II,e partaking of bread at.ilk ,,f potato'T 

mto Which has been stirred one name, or.re. of the bismu l * ,™'"' 

h iHorwopn £ram,W,<m._ Williams recommends examinattW,, 
patient with the fluoroscope. as “ the stomach moves during resnirl '* 
ami therefore its outlines arc blurred on the radiograph ”' ' 

Hokknccht and Brntmcr ’ assert that the passage of a bismuth tahl« 

acOo 'o?r nC ' Ca ” b0 ! mCed: "" 1 '*-s expulsion watched, and that-the 
act, °n '»* massage on the stomach, displacement of tho Ar »«n i 
resj>ir;;tmn. e,e.. van be be,,,- . . b * a 

operator am , ,o' , f" orosco P c ' it is dangerous alike for the 

question of 1 “’ 2 "t~reT , ^ * 

while tin* itNM.di, i ‘ X iy <lerina,,tls occurred in tin* hospital 

«e -it iZ TJZST 0 ’” my awiirta " t ™ .. 

(35x^otl^“fr i " n '7T 1,C Pa,k ' nt IU ' S » «x 17 inches 

sen.re bv , ‘ lK-i '' K ' ,lacc *‘ »ver the umbiliens and then 

TU ten Y l T' r"‘ r ' The "move his clothing. 

Contact with'Thn'nL ,los ''' n "> 'l'® tmterior wall of the stomach eon.es in 
nearer to the position, the posterior wall will I* 

the bismuth win depresS!(holoaer'f °i '"‘"ft!!* l "’ Shi ''"’ tll, ‘ WOigU " f 
tant in thr* m ...I., r _ r border of the stomach, sf# very impor 
1 " ,,f caa ® gastrojitosis. The ventral position Is tab* 

cnie, p m.' ‘ IO ‘'™ S< ' k ' m «- >«»• Bouchard, Trait.- do Radiologic Moll- 

• WilhmnM T, „. Hontgen Hay* in Medicine and Surgery p 867 
Wiener khn. Hunclw-lum, 1905, vol. x liv. p. H* 7 i. ' ’ 
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3 the bismuth sulheres upon the anterior gastric wall, 
y the fundus, the cardiac end, and the general contour 


aced 
distance 


preferred, be 
presenting c 
of the organ. 

The Crookes tube should have a high vacuum. The anode is pla 
perpendicularly- over the third and fourth lumbar vertebra, at a distr 
of 30-25 inches 50-03 cm.) from the plate. 

Tinu! of Exposure. — The time of exposure should Iks sis short as 
possible, because of the danger of blurring, occasioned by peristalsis and 
from the diaphragmatic movements. The. exposure can Ik; made sufll 
ciently short either after a full inspiration or after a forced expiration. 
Narcotics to lessen peristalsis are seldom necessary. In corpulent 
subjects, especially when the apparatus is inadequate, the intensifying 
screen can be used; but when a fine negative, full of detail, is to lie 
brought out, the granularity produced by the screen is a serious disad¬ 
vantage. T employ a high vacuum tube. with an electrolytic interrupter, 
duration 3 to 15 seconds, thus allowing the patient to hold his breath 
after a full inspiration. 

Dr Ilcnrv K. I’ancoast 1 reported the eases of 40 patients, sutlcring 
with gast ric or gastrointestinal symptoms. The technic In* employs is as 
follows: “Bismuth subnitrate held in suspension in mucilage of acacia, 
fnrooortion of two ounces of the powder to the pint) (or «V4 grams to 
one-half litre) was either poured into the stm.meh through the stomach 
tube or was swallowed by the patient ; the latter method was principally 
usc ,l The hulk of the bismuth acaeia mixture varied from mx to 
thirty-two ounces (lftO to 700 grams). Immediately after the bis¬ 
muth bad reached the stomach the pictures were taken the patient 
Mag la the standing position, and the plato in contact w,.h the nn.cnor 

.!" ral * l ° re 

.-!“tes a,.. as 

Stomach with no nnplcaaa.it symptoms;bn.on ll^ ^ n . mov , 1 , | 
showed toxic symptoms after am ‘ . ^..vmmit of the atom* 

the purpose of obtaining the "«'•> * n ‘ ounce (32 grams) of 
ach, six ounces of the emulsion con * stomach with 

bismuth is sufficient. This amount has been left 

lift bad effects.” , , ,. Unu rnoorted untoward syinp* 

,>r. Joseph Sailer, varied, 

toms following the administration tw , |n ^veml patients. The 

but cyanosis, dyapnnsi, nausen. etc., 


»Untvereity o( 


IVaai.yiv.atn M«IW BnlWta. Aana.t, 
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presence of antimony and arsenic wax excluded, a „,| it w 
the rays had a peculiar action on the trypsin, with <1 i.-sii'i, 1 .?,' h tl^ ( 
siibnitmte. Undoubtedly the action only started aft,., , ?! tlou *>f t| Jt 
Ihjcii for some period in the intestine, and had been li:„j 

ferments present.' ' liyq,* 

Dr. Henry Unit/.* asserts that: '‘Immediately after n 
meal two dorso-ventral exposures are to lie made, one in t|„. * 1 '*; s,, i«itb 
sitting position, and one in the recumbent position. As8umh|!! , " l,,,s ,,r 
tirst Rdntgenographs were taken at noon, the next one shounV 1,al th ° 
about six hours later, the patient having partaken of neither'a'- 
solids since the noon hour.” u,t «nor 

He employs Hie following teclmie: A lti-inch coil Wrlm i, 

'■"I'Kt, ..me intensifying screen, » strong mis- yi.-ldi,,.. ... 

mys, plncwl :.•(> inches (30 cm.) fix.he plate. |I„ snccec,l«l «T 

III skingraphing the stomach of a medium-sized subject in one J ; 

and obtained a very good plate taken under the same ,. 

aithonl the use of intensifying screens in three seconds. He .. 
exposure of ten seconds without the screen. 

Holzknech! and itranner* recommend the following technic- Tl.» 
views are taken standing and reclining and during inspiration mnl expi- 

n “" 01 . . "npnrtant information generally being ... bvn.lt 

oseopy. |„ exnm.nothe Standing patient, the Rontgan tube and theflu..- 
reseen screen are suspended by weights from a wooden standard, parallel 
to each other. The patient swallows a tablet of bisi.iulh and. alt.-r ii, 
course baa been traced, lie drinks SO grammes of water into whirl, n. 
grammes Of bismuth have been stirred. After the findings of this Ira. 
lmve been noted, I he imticnt is directed to drink mixture uf . g, 

■ , .' 1 arlc ” cld l 11 " 1 ®grammesof sodium bicarbonate. On th>- following 

day,.the patient is given 400 granimesof milk gruel taining33gia.m,i« 

Of lusmu I. while lie reclines on the left side, with the ftdntgo, h.Ih- .. 

, . ' ' ’ ,XI , 'Aspect Ihe body; subsequently In* is examined when 

yiiigon till* right Side and again when in the dorsal posture. 
tl .... ' 1 ^ } tUimore 4 has recently used the following method: 

a < i atis stomach is coated internally with bismuth siibnitmte la 
means of a powder blower, after which its outline can Ik* distinct!) 
recognized through the fluoroscopc.” 

hic.df.i says. I,ei thopatient swallow a mixture of 10 or 15 graunis* 
of Immulh subnitrate suspended in 30 c.c. of wale.-, and observe drgh.- 
I.lum l.y the fluoroscopc. The act of swallowing may Is- studied ...me 
leisurely if a small quantity of the bismuth salt be given in a pill. I’" 1 ' 

'tnivenniy of Pennsylvnnin Medical bulletin, August, 1906. 
rmnaactions uf the American Rdntgen Huy Society mot) i> -|. r > 

1 Wiener klin. Kmulschnu, vol. xliv. p. 11171 * 

4 Diseases of the Stomach, p. 040. 

s Munchencr mvd. Wneli., epitome in M.-diml Kword, Feb. 10, 1900. 
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more exact. observation, a bismuth meal is employed. Thirty grammes 
of bismuth subnitratc are mixed with a little milk and this is then added 
to *'«><> or 400 grammes of flour gruel, sweetened with milk-sugar to 
obviate constipation.” 

Dalton and Itcid' obtain the position of the stomach by the employ, 
iiit'iit of an oesophageal tube containing bismuth. 

The Transillumination Method.- This method consists in introducing 
Home radio-active substances, or ah electric light or air into the st<.m 
acli, and then viewing the visens with the fluoroscope or by laking a 
skiagraph. 

Max Einliorn * remarks that: “Transillumination into the stomach 
ran be demonstrated with Kahlbaum's barium platino-cyanidc, or by 
means of a photographic plate. The latter method has the advantage 
that no dark room is required and that the result obtained is visible to 
every one, leaving nothing for imagination or speculation. 

‘*Iu order to procure a radium photograph of the stomach I pro¬ 
ceed as follows: The patient should lie in the fasting condition (empty 
stomach). The radio-diaphane, containing 0.05 gin. (or more) of pure 
radium bromide, is introduced into the stomach. The patient occupies 
a recumbent position, and a photographic plate is put directly over the 
gastric region and allowed to remain there for one or two hours, accord¬ 
ing to the requirement of the case. The plate is then removed and the 
radio-diaphane withdrawn. The plate is then developed. 

“Contrary to my expectations, radium enclosed in a quartz flask 
failed utterly to transmit the photographic rays, while thin ordinary 
glass answered the purpose very well. 

“The shortest time for obtaining a photographic outline of the 
stomach is one hour ; in less than an hour hardly anything is visible ; one 
and a half to two hours bring out the outlines more distinctly. Insuflla 
lion of air into t he stomach occasionally aids in obtaining a good picture. 

“A few of the lletter radium photographs m my possession arc 

reproduced herewith and show that transillumination of ... by 

of ra.lii.tn is feasible. I. is ..-bln toreeugnlze m. area o 

light which I. ... through the pcslcriur wall of ^ 

the back of tho thorax. One uf my negative* shows a h-y wh.nb^ 

bunging below tho left scapula uml was thus photographs . 

milted light from the stomach. be 

“Considerable sized tumors of the stomach or diver ea ,_ ^ 

inclair Tousey * finds tho radio-active and tluor . 


ever, 
Sine 


»Xmv Yt.rk Medical Journal, Mn.v -b 11 ”• 
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EIJ3CTRO-TH ERA PEUTICS. 
inred |, v | Mm with quinine bisulpluite and llnorescin. ilI0 


repareu *>y uuu ’ T ' 1 " '*.. , ‘ . . . . /.. in, ‘oe„ 0 . lu 

be „liven bv the month or subcutaneously, but do not produce si,J 

or i„ .... fluorescence to 1* of value in 

lion of (ho stomach without the use of some additional light to <.J'i 
thcir fluorescence. In some cases, however, they will l,o of the greats 
osis of stomach lesions, ami at times of advant- 




assistance in the diagnosis of stomach lesions, ami at times of advant) 
in X-rav treatment. 

r n cases of gastroptosis, I have had experience with this method at 
the Philadelphia Hospital, where it 1ms not afforded me any satisfaction 

<’. Tin: Olinical Application of the Rays. 

Stomach .—The behavior of the stomach during digestion has | K , er| 
studied with the X-rays on cats and dogs by W. B. Cannon. 1 The out¬ 
line of the stomach was reproduced on the screen by giving the animal 
small, hut frequently repeated doses of bismuth subnitrate. After a 
plentiful feeding the visous was observed to be considerably larger 
gradually diminishing in size as the process of digestion proceeded ; at 
the same time, the cardiac end acted as a reservoir for the ingested food 
while the pyloric region presented marked peristaltic movements. It was 
further noted that liquids soon pass from the stomach, while solids remain 
there for an indefinitely longer period. 

The activity of the digestive juices can be determined by giving the 
patient a small quantity of bismuth in a small capsule of gold-beater’s 
skin or gelatine. As the patient swallows, the shadow of the opaque 
spot is demonstrable on the fluorescent screen so long as the capsule Is 
intact. When the gold-beater’s skin has been disintegrated by the action 
of the digestive juices, the particles of bismuth become diffused and 
the black spot is no longer seen on the photographic plate or screen. 
The time occupied by the digestion of the capsule is a measure of the 
activity of the stomach and the quality of the peptic juices. 

Repeated examinations will reveal the time that is required to empty 
the contents of the stomach. The bismuth accumulates near the |»y 
loric end and passes to the intestines. This consumes a period of about 
0 or 7 hours. 

Posit ion of the SUmach. —Butler 1 asserts that : 11 The lower border of 
a normal but much distended stomach may be found at tin- level of the 
navel. If below the umbilicus the condition is abnormal.” Quain believes 
that : *• It is generally a little (half an inch to an inch) above tin* higl>' st 
point of the iliac Crest, and about opposite tin; disk between tin* tld"l 
and fourth lumbar vertebra).”* The shadows of the normal stonncli 
teingapproximately known, any increase or decrease in the interval bom 

1 American journal of Physiology, vol. i., May 1, 1898. 

Diagnostics of Internal Medicine,” p. 543. 

*Quain's Anatomy, vol. i., p. 679. 
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the umbilicus will inform the skiagranher of . 
tion. When the tube is at a distance of 20 inchi 
will be very small. ( >0 cm.) the distortion 


ILolzkncclit,' however, believes that: 


mal sine and situated in tl.e normal position U rarely vi* T T‘ 
gas! roptosis occurs the stomach becomes visible. \vi„.„‘ 
stomach are infillI rated with carcinomatous depths, abuorS i, be 
contractions^ of the organ are readily observed, when food mix* Uhb 
bismuth is given to the patient/’ ' 1 

Rieder had large quantities of bismuth mixed with the food and 
given in eneinata. and then examined the patients with the screen His 
deduct ions are contrary to the teachings of text-books. When the ston, 
ach is full, the pylorus, for instance, may be found to tin? left of the 
median line. The full stomach lies vertical or diagonal, never horizontal. 
There is always an accumulation of gas to be noted in the upper part of 
the fundus during stomachic digestion. He also observed interesting 
facts concerning the motor functions of the stomach and of the various 
parts of the intestines. 

Gastroptosis. —This condition is best shown skiagraphically (Fig. 189) 
while the patient is sitting or standing, or in both dorsal and ventral 
positions; otherwise the condition may not be detected. Often there 
will be a difference in the position of the stomach depending upon 
whether the skiagraph is made after full inspiration or after full 
expiration. 

The form, size, and shape of the stomach can I* ascertained by a 
careful study of the normal stomach and then by conqiariug it with 
any supposed abnormality, being careful that the technic is identical iu 
each ease. 

<1 Levon and fi. Barret* studied the outlines of the stomach by 
following the poll, of a bismuth pill, ami came to the conclusion that : 
- (>,„■ ideas of l lie shape of the stomach in life demand rev,son, also hat 
11„. lower curve of t he organ docs not sweep across t he abdomen, bm that 
the cardiac end lues a small amplitude from which the line \ . 

then sharply down to, or below the umbilicus, and ms sharply up again 

towards the pylorus. . . t innM hltheito 

“The form of the Stomach lias therefore not the n 'g 
drawn, and such as we see after death, but he fltllrd 

lulled In size by tl.e dilatation of a tubed,ko P™*** 
from the lower border towards the nave . tubular part re 

..nit hors aver that in the normal J 

eeives fluids till it is full. When more ^ ' l . ... 

lo expand, ..a, the level of the ^stomach. 

when the latter finally Invades the rest of the rat it 
. Berliner kiln. tVoehen. . February 
- Presae Mihliralv, forlo. January SI. («“• 
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(he oilier hand, in a dilated stomach the authors* characteristic 
of filling is OOt evident; tho fluid collects in the lower <, V| .""; M N 
viscus, and the level rises slowly and regularly. '' ,,f tl^ 

Stenosis ttf the Pyloric Etui .—When the average time which j s 
iry for the passage of the food (bismuth) for a normal stomach i " 
,iiir<*d (over fi hours), it is indicative of stenosis of the nylon.. ' S J 


sary i 

longed (overt; hours), it is indicative 01 stenosis or the pylori,. 
of gastric insufficiency, cither caused by dilatation or atony. Tl,!. ’ ° r 
agniphor should make several exposures to determine the t ime ^ Ski j 
to empty the stomach. 

D. Intestines. 


J ,0f l'iiiT.l 


from 

for 


If only the stomach is to he examined, the bismuth can he p, Mll 
i the stomach alter the skiagraphs are made; if allowed to 
• three, six, or eight hours, the bismuth passes into the intestinal .C,'! ! 
15 or 20 hours. It is possible to obtain skiagrams of the colon and 


•os that: “For tho large intestines, rectal injectii>i« 
that by the use of one litre of fluid containing bismuth 


i possible 

other portions of the intestinal tract. 

Rieder 1 declares i 

may be used ; and that uj »uv u«; ui «nn- nuo vm num cumaimng insiniid, 
it is possible to insure penetration as far as the ilco-wecal valve." 

Sounding tinil Radiography of Ihr Large Intestine .— Sell file : has 
testing various sounds, Including Kuhn's flexible spiral sounds and ; ,i M , 
the Kassel soft tubes with flexible metal guide, terminating in a button 
21 to SI inches (5.5 to 8 cm.) in circumference, thus obviating all danger 
of perforating the intestinal wall. liis conclusion is, that no convincing 
proof has been obtained, to date, that a sound has lx:on successfully 
passed into tho descending colon, to say nothing of the transverse port inn. 
The innumerable folds, windings, and swellings of the intestine render 
it impossible to determine whether an obstacle to tho progress of tin: 
sound is of a natural ora pathological nature. On the oilier baud, tin- 
direct visual inspection of the rectum and the sigmoid flexure by the 
Ji Schreiber and II. Strauss technic is perfectly reliable. Schiile found 
that "high injections’* were practicable, the best vehicle being oil. An 
injection in the knee-elbow position of 300 to 400 c. e. of oil witli l-’* 

gm. of bismuth subnitrate, followed by radiography, showed that ..1 

had penetrated to the ilco-ctecal valve. In two of tho patients there 
pronounced enteroptosis, the transverse colon in one hanging suspended 
like a garland from the two points of attachment at each end. tlm centre 
reaching far below the upper plane of the pelvis. On account of d»* 
small amount of the oil injected, and the fact that the subject was in tl* 
knee-dhow position at the time, the injection could not !»»<• Ir¬ 
responsible for the sinking of the intestine. The radiograms show I- 
feetly the topography of the colon for its entire extent Tl.ev also prove 


> Vn hfj’fT 1 ’ 7 VOCh ‘T iU ' rno >" M«1U*1 Record, February 10, linn; 
Afdm '^uun^Kiankhcdten, Berlin, U*t indexed page m. 
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that the ileo-eiecal valve is always continent. Tests on the 1 
showed that extreme pressure, beyond what would he possible in Urn 1,7 
ing subject, IS necessary to force it open. e 

Intestinal OWrudion.-KndWicinsky’ reports two such cases ■ 
a boy of 10 , swallowed a tin whistle, and the usual symptoms of intestinal 

obstruct ion followed. I he site of the occlusion could not he determined 
j„ the usual way. On X-ray examination, the whistle was found at the 
junction of the small and large intestine. On the third day the whistle 
was passed. A boy, of 12, had symptoms of obstruction and was in a 
serious condition. The first diagnosis was one of invagination at the 
lower portion of the ileum. On X-ray examination an obstruction was 
found in tlie small intestine under the umbilicus. Laparotomy was 
performed, and the obstruction was discovered to be caused by a small 
wooden whistle. The author has produced artificial obstruction in dogs, 
and then traced a specially prepared pill to the point of obstruction by 
means of the X-rays. The diagnosis in such cases was verified. 

I believe that the exact location of the obstruction or of a particular 
portion of the intestine cannot be determined because of the suporimposi- 
tion of the coils of the intestines; but an approximate location in the 
abdominal cavity can be ascertained by the direction of the passage 
traversed by a specially prepared opaque pill. 

An important case coming under my care was that of a man, 42 years 
old. suffering with symptoms of intestinal obstruction. An X ray exami¬ 
nation was conducted, revealing a large-sized enterolith. The seat of 
obstruction was at the ileo ciccul valve. An operation was performed and 
the obstructing mass removed. Three years prior to this, the patient had 
been a sufferer from biliary calculi, but refused to undergo an operation 
at that time. It is very likely that this intestinal calculus was primarily 
a biliary calculus which passed into the intestines and there remained 
fora period of three years, gradually Incoming larger and larger. The 
exterior of this stone was uniformly softened, while the centre was o\ 

tremely dense. . . 

Following a biliary colic, it is always advisable to ascertain, >v a 

X-rnv cvainimiiion, if calculi have.. pnssed 

7 ..™/,•<«. -The following case is ilhiatralivoorthision- 

iliMon. A child w.. horn was observed to have an imperforate aaus. 

Of rectal tract. A ..suiting *»rgcon ' 

al colostomy. The child lived with this annoying f 

It waa then decided to try further surge,. ^ > 

-IS follows: Into the rectum through 
7. , of bismuth subnitrate, nt the same 

passing a Steel sound ihrough 


with 
fnguitn 
twelve years. 

proceeded to examine the case, i 
artificial anus, I injected an omulsio 

time 

at the lower end of the rectum. 


1 Medical N*>\ llM>L 
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I'XBCTKO-TH £]{ a I *K I ;tk -u 


bo two inches in lengfI,. Tim „pp er p!1| . t 
I" llio Ilomn, after first removingtlio « „ f w, s 

llir lineal material passed through (lie I ' or '«n 

:>r ....n*r- 

il»> tomor is dense, i( may cast a shadow A' ’ f, a difli,.,, n 
«-ft. no shadow win be Lt, ti' f p ?" “» *•"»..: i,, " ■»*. n 
recognized |,y their effects upon ml, Pat lol ' > K"'-d masses are r ^ * *** 

..Itaphragm, M™, e ( rU,aT' T'"'"""- » In a“ h>^ 

sus,moled carcinomata of the stonmoh, ofT"’"" '“"“"ith?". 

aMp, tliougll (lie vast maioritv » i t,le results bein* <* ’ ° 

r °;f^ a «»* in carcinomata U »'*? ml 

witli the movement of the fii-.. i ^there m some in* or .- 


L. Liver. 


The correct general outline of the livor i , 

"»g a fluoroscopical and physical examin .H ^ ^obtained by oombm. 
border of this organ can very readily 1 )p ° n ’ f npper wr convex 
screen, while the lower and concave hnJ < * rta,,,fMl b >' tIl <‘ fluorescent 
am ! Percussion. Echinococcus cysts when b y Palpation 

vicinity of the upper border, may i,L . ^ m the imin ^ 

^ lien examining this ormn it i- i *' * Ia S nost,cate d by this means, 
port ion of the stomach and ^ i " ljaw '" 

readily define the lower border JV ,• a,r w &*» 800810 mn 
tion, especially i u adult cases i« V J ^ ,V f r : A skia graphic examinn- 
better results are obtained ry unsatisfactory. In young children 

Biliary Calculi. — The reanHo 

condition depend to i vorv i . * a 8k,a graphic examination in this 

of the calculus Unon n a,g ° e * tent U P 011 the chemical composition 
•stone is thrown and can brT ^ 0, "- V » «'”.dow "f the 

with difficult v even fi, mi Li 1 ' e . ry <;ue,ul examination, be seen only 
calculi can even d Imf, " 1 r,l " ,cr Oee.-ta.lly torp 

bilirubin and certain oihtf V" ' heptil; dnot - Calculi composed of 
Those caleuli consistin' ' of chof T^ T* "° fc Very> P erm ®able to the rays, 
salte, show more Self “ mT”’ ^ lar 8 elv «”'*»<»*<' «'«*>“ 
experiments upon gallstones h,! tha " ' Io ,,le oll "‘ ls I ' ,rl - V 

and Cat tell.* * e 1,06,1 reported by iS’eisser, Goodspeed, 

c “".to thoroughly unsatis- 

rendered. The method I employ is ™ "° :i ' )S4,U '^ <,ia ^*°‘ si ‘ s ,,e 

the table (upon his back) ^the W °T p ho patient, rests upon 

*nc head-end raised and the foot end 


' f or ful1 report of this cn»e «ce Hommeter 
Medical Nows, Feb. 15, 1896. 


fiiscasesof tl»c? Intestine#/' vol. *'• 


DISEASES of THE ABDOMINAL 


ORGANS. 


depressed, the whole top of the table slanting in a position of 45® Tin* 
abdomen should be bared of clothing and lightly bandaged, it, onler to 
lessen the peristaltlc and respiratory movements. The patient is slightly 
turned toward the right side. A sensitive plate of proper dimensions Ls 
firmly fixed l>y a clamp and bracket to a stand in front of the affected 
region. A tube of the highest penetrative power is placed under the 
table, with the target pointing in the direction of the gall bladder, or the 
patient may be placed in the ventral position with the lul,c above. The 
shoulders should be elevated, so as to bring the shadow of the gall¬ 
bladder outside of the shadow of the lower lobe of the liver. The time 
of exposure varies, depending upon the thickness of the part to be 
traversed by the rays. 

The presence of calculi is very difficult to detect, because their 
chemical composition allows the passage of the rays, they being largely 
composed of the hydrocarbon cholcsterin. Moreover, the shadow of the 
calculus is very liable to be obscured by the shadow of the contents of the 
trail-bladder. When the stone finds its way into the intestine and there 
becomes coated with calcium phosphate and carbonate, the shadow cast 
will be more definite, as the latter salts offer a resistance to the passage of 

the rays- . , „ ... 

Dr. O. Thurston Holland 1 reports the following case: “-V woman, 
of 45 had two attacks of severe abdominal pain, one accompanied by 
slight jaundice. A tumor was discovered in the right abdomen and 
diagnosed as a distended gall-bladder. 

“The radiograph was taken with a 12-inch coil and a mercury 
Current employed was 2k volte and 10 amperes. A <Ox regulator tulw 

Iiiilni' shadow, but, llm stones Whig "» operation disclosed two 

was larger and not go well defined. • the other 

..a. of the usual type ; one weighed P, r ,. |||ric | nra lnm of bile 

113 grains (7 grams), which were in ..naatity 

pigment, and cholcsterin. Cn 


ittlfie periphery, where the stones were ' prcRM ,ee of lime 

•The success attained in .^atiwhich fixed the 

salts, and to the employment <>l a P ,CJv , „f x-niys. » I “ l w *\ of 

iart and cut off all except a smal «en i. ,,f the plate and blurring 

he secondary rays, and t hus prevented fogging 


1 ” 

the secondary rays, 
of the shadows.” 


» Archivin', of tho Rmitgv 


Itav ,Feh.l«<».P « l - 
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ELECTRO-THERAPEUTICS. 


I>r. Carl Beck 1 marie 07skiagraphs of 28 suspected «... 
iisis; in Id of those cases 1 •>« .. as ^ 8 

by operation. In only 
shadows on the plates 


1 n! ' ^™«rapl>Hof28m, s ,, cctC(1 

ISCS the presence of biliary calculi «1 ell#l ««Uii 

il.v two of lliesc I!) cases was 

s. Later, had muul . l <> 0 i,. 


, i Later, had good skiaarranlw r !' ^ obtnj h 
hibited at a meeting of the Academy of Xew York, hd,] in f 1 sto,, es ( . x 
For cutting off the secondary rays I think the eomn^ 1 ^’ 10o b 
pbnrgm is at times nsef.il, 1 have had cases where iZ lT?'*'" ** 
shadows of the distended gall-bladder, but not of the li u 8l,0 **l 
J u, d ° n <- rs great resistance to the passage of the ravs i„ beca «* 
the shadow will Ik- too low when the calculi have passed into'nl U ‘* tilr ' e <% 
Keeemiv. at the Philadelphia Hospital, , 
gmpb of a very emaciated patient. I u, 0 sIlu(1 , * Kki »- 

c.ilctili in Iho left kidney, and a round, small stone under (|„, "'"“ I 

Oil flic right side, and a large one in (he pelvis of the right ki,|,„ .. \ r ' b ’ 

la er was subsequently removed, but the former ..surgical t * 

alll.ot.gh I am sure the rot.u.l Shadow was that of a biliary ealcul s : 

I do not llmik the flnoroscopc is as reliable in these cases-*k,i 

issettss;: -f 

F. Pancreas. 

easU^gn^bvTv 1 ^. !l,mton "' <ai sitnation . »>* o^an cannot bo 

. ^ ^ ra J examination. In one instance I was ahln 

"" a ski, « , '‘"'- The patient was u,n,s„. 

e-iroinom- i Ml ** ” Clllnical si «" s *»<1 symptoms, a diagnosis .,f 

carcinoma ol the pancreas had been made. The patient was men u.-,I is 

e^rnination*""'fTw- a’/' "“ 0r08co . plc i11 " 1 ll,c " skiagniphlc 

the one /,, V !' * lal "" " ils discoverable, suiierimposed upon 

wl triJ m w- y ‘ h ? S, '’ ,QaCl1 - » incu "'«*'• ' '“«'•«■■■' ..ier- 

never sn ■* 8,ID1 ai examinations on different subjects, but have 
Lther ^i r T lnrCPeat, ” KOr ' ( -'l’roducing what then was consider,! a 

It! Z m, " " na f ° f " ,is l'" 8 instance I ... .hr 

b e n r ‘, a,r , .’ r<1 “' t0 allow 88 «lcar a Held for this organ as ,.«*i- 

d m ,n TT ', l,al . . fairlv ..1 ■•.•suit was due to a pee.. 

abnoimal princtple wliiel, is opaque to the rays, and whoso nature thus 
far has not been determined. 

G. Spleen. 

This organ is easily shown i„ children by means of the fluorescent 
screen. In adults the skiagraph only is satisfactory. The patient is I" 
examined in the reenmbent position, being slightly turned toward the left 

1 New \ork Medical Journal, .lanunry 20, HKK). 
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side. 
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ic sensitive plate is placed in front of the natirmt 
this organ, with the tube below or behind. In tho* who a^™ 
it is best to place the patient in the prone position with the plate beneath 

al ,d the tube above. 

Just prior to the examination, the large intestine should he distended 
with air. This procedure will serve to displace all of tin* adjacent organs. 
an< l at the same time permit the production of contrast l^tween the 
lower edge of the spleen and the neighboring light area produced by 
these distended organs. The upper border is in relation with the 
diaphragm, and, in order to avoid the blurring of the iinagi-. the 
ravs should be permitted to emanate from the tulxi only during inter 
vals when the patient has ceased breathing. The screen examination 
of the spleen in a child demonstrates the fact that the anterior lmrdcr 
moves slightly more than the posterior, as though this organ were turning 
on its long axis. 

II. Genito-Urinary System. 

The great strides made in surgery and surgical bacteriology within 
the past twenty years have effected a complete change in the conceptions, 
the prognoses, and the treatment of many surgical affections Neverthe¬ 
less, prior to lUintgeifs discovery positive diagnoses of many diseased 
conditions were manifestly impossible. The truth of this statement gains 
added support in the genito urinary field. Many of the pathological 
states of the kidney could be ascertained only by cutting down upon 
that organ, especially in suspected rases of ralettfl, displaced kidney, 
hydronephrosis, pyonephrosis, etc., frequently forcing upon the surgeon 
the serious embarrassment of operating upon some distent organ, uhere 
pain was experienced by the patient, the result o -t ex im tio. ^In 
tin- same manner invaluable assistance has boon lent b> tl. » <>f 

the diagnoses, in many of the more obscure diseases 
the ureters, the bladder, and the prostate gland nocative . 

The Shadows of the kidneys are most difficult to 
The upper portion of the right Wdnej„f the kidney 
superimposed shadow cast by the • skimrrapher is that of 

most frequently brought to the attention of the skug.apm 

suspected calculus. 


A. Ordinary Methods. 


It is common experience that ft ^^j^^'lJ^whifdi not intVe 
deuced by a few of the classical signs . •• Henry Morris, 

quently confuse tin? mind of the diagnost " * a ''- ^ two-thirds of his 


III 1 Ol Ml' '••••*>. .. , 

the eminent English surgeon, found renal ^ 

suspected cases. Brew 

' Annuls of Surgery, >W* IWI 


. 
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ELI* TI« >-THBBA PEUTICS. 

aw 

, urg co.,.s diagnosed stone in the kidney as cases of a„„ e , ldici 
,L;,„ Franks made the same error, the former suspected acaseof 
amend iritis, and the latter ovarian disease. Jacobson* mention., ... 
length the differential diagnosis between incipient spinal caries am , 

renal calculi. . 

Prior to the discovery of the X-rays, the most advanced studio iri 
kidney affections were due to ureteral catheterization, introduced by 
Howard A. Kelly, of Baltimore, and to Harris’s invention of the segre- 
gator, for drawing off separate urines from each kidney. The chief clini¬ 
cal aids may be stated as follows : 

General symptoms, chemical, macroscopic, and microscopic examina¬ 
tions of the urine with the addition of the centrifuge, percussion over the 
affected side, the ureteral catheter and sound, inspection of the bladder 
and ureteral orifices, and (he segregator. With the possible exception of 
the actual finding of a stone in the urine, we are not absolutely convinced 
whether we are to deal with a nephritic calculus, if there is one or many, 
if it is in the ureter, or if one calculus is in the ureter and another iu 
the kidney. If upon exploration only one stone is found, it is not 
conclusive evidence that others are not present, either in the ureter or 
some other part of the kidney. 

B. Penetrability ok Calculi. 

The most useful and accurate method thus far advanced for the 
detection of renal calculi is by means of the X-rays. Chapins and 
Chanvel,’ in Paris, were the first investigators to study renal calculi 
by the aid of the X-rays. They mention that calculi, whose chemical 
structure is uric acid, urates, or phosphates, cast shadows slightly less 
opaque to the rays than do compact bones. As the kidney substance 
is not so easily penetrated by the rays as muscular tissue, it would 
l* natural to infer that the negative would show a lighter shadow than 
the adjacent tissue which is more penetrable by the rays. Ih'. Mac 
intyre, of Glasgow, also made early and successful investigations on 
renal calculi. 

l>r. Janies Swain , 4 of Bristol, was the first to detect the dilb n ut 
degrees of penetrability of different calculi. 11 is met hod of investi¬ 
gation was as follows: On a sensitive plate he placed different calculi 
. ! ,e * 7 * dimensions. exposing then, for periods of one, two, four, 
eight, and six term minutes. He early observed that “the more den* 
he o yeet the deeper was the resulting shadow,” and that the law lb* 
laid down by Rontgen was not true of different calculi. If tabulated 

‘ British Medical Journal, January, 1900. 

Acadfaue do M&lecine, 21 , iv., 1896. 

^Lancet, July n, 1896. 

‘ UriHtol Medico-Chlmrgical Journal, March, 1897 . 
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in the order of their highest specific gravity, their greatest permeability 
to the rays, and their greatest density of Shadow, the results attained 1 

follows: 


jis follows: 

Specific Gravity. Permeability to the Hay#. 

1. Oxalate of calcium. 1. Biliary. 

2 . Uric acid. 2. Uric acid. 

S. Phosphatic. 3. Phosphatic. 


4. Biliary. 


4. Calcium Oxalate. 


Density «»v Shadow. 

1. Oxalate of calcium. 

2. Phosphatic. 

3. Uric add. 

4. Biliary. 


I)r. Swain exposed one calculus of each type with a section of rib 
and a piece of kidney. An increased time of exposure produced a 
fainter shadow, so that at the end of the “sixteenth minute/’ the calcium 
oxalate and phosphatic calculi, with a faint trace of rib, showed on the 
negative. The conclusions reached from these experiments are that the 
shorter exposures are Itetter than long exposures, also that calcium 
oxalate and the phosphatic calculi show most plainly. 

If the exposures are too prolonged, the less dense calculi will pro¬ 
duce no shadow. Likewise a calculus of uric acid gives a fainter shadow 
than the rib, and in an eight minute exposure much less of a shadow than 
that of a rib covered partially with kidney. Thus we conclude that a 
calculus of uric acid is difficult of detection. 

The most accurate method is that advanced by Rdutgen. The many 
errors made in the diagnosis or elimination of renal calculi were all due 
to a faulty technic, to an incorrect development of the plate, or to an 
erroneous interpretation of the negative. It is imperative to produce a 
skiagram that has detailed shadows of tissues less opaque than the least 
opaque calculus. 

By means of the X-rays we are enabled to diagnose hypertrophy, 
atrophy, displacement, turnons hydronephrosis, pyonephrosis, ami pen- 
nephritic abscess. I Iypertrophy is a condition which is always mu .it« ra , 
and, by comparison with the kidney of the opposite side, is «<-.u i > ' u 

nost hated. The above mentioned conditions, however, can only oe 
demonstrated in those subjects not too corpulent, when the exp • 

been sufficiently long, and when the exposed negat \ o ins < 11 ■ 

produced by the devil eg pro. *- Th.erg „ of the >T* ^ 

kidney is clear nnd sharp. If this sharp margin is '^^JVirticnl 
its part, the examiner has found a neoplasm springing ro 
area. Atrophy of the kidney is more difflc.it of diagnosis The 
usual cause is the existence of a calculus. . il8 occurrence 

Displacement of the kidney is a conunoi * ‘ . , )V oom . 

being indicated by a knowledge of it* 1 * norma 1 , M>s ition. Perhw 
parison with the shadow produced by the a 7 1 conditions 

phritio abscess con also Ik* diagnosticated by 1 '* i '. J|0t j w hen 

favorable for best results are found in patients •• 
the intestinal canal has been thoroughly ©vacua » 
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W ELECTRO-TH ERAPEUTrcs. 

fn hydronephrosis and pyonephrosis, u shadow sl.owi 
of fh, ‘ P elvi » OC the kidney may be observed. This on.!^ nVoIve *ei 1 . 
readily diagnosticated from a good negative than is >n '•*»„ 
abscess. 9 a l^'nephr^ 

Cases of gonorrhoea, with pns in the region of the kid. 
diagnosed with the X-rays; the skiagram showing an irreSi’i 
the convex border of the shadow produced by the kidney 111888 °» 
of which is denser than that obtained from the normal kidney itseR^ 

C . Technic of Renal Skiagraphy*. 

WfitMi renal calculi cannot bo diagnosticated l>v skiat.a 

chief causes will be found to bo under- or over-exposure and i’ "* 
development of the exposed plate, or because the tube lacks'lhe "‘I®’ 1 *' 
high penetrative power. ces8ar y 

Preparation of Patient .-In taking a skiagram see that the patient e 
brtskly purged, and that he abstains from all food for at least ‘M i ' 
prior to the time of exposure; in the interval, give him a high ene,^ 
The bladder should be emptied just before the time of taking ih» 
picture : it this be impossible lie should lie eatheterized. The patient i 
placed in the recumbent posture, and the knees flexed, so tlmtthc' normal 
curve will come in closer contact with tile plate. Two plates of 
sufficient size to include both kidneys should be placed on top of one 

■. . Protected by a celluloid cover, in order to prevent injury 

. . '' x< ' rel Ions - The “PPer edge of tlie plate should correspond to the 
position ol the tenth rib, and the lower edge to the superior part of the 
T'. 11 '"'.,., " S " lM i,ie,udc P a| t °f II"* ureters at the lower end of the 
,ll< ’ M slioultl be ol (lie highest penetrative power, so as to 
csson the time of exposure. When both kidneys are to be skiagraph*! 
the tube should he placed in the median line above the patient, and at 
a level corresponding to the position of the pelvis of the kidney. 

t only one kidney is to be skiagraphed, use a smaller plate, placing 
. ° u M * 1,1 fr° nt ot the patient, with the target pointing to tin* centre of 
i‘ n m*\. As respiratory movements interfere with the producti"» of 
an accurate skiagram, tin- whole abdomen should be bandaged as tightly 
as possible. Some examiners prefer the patient holding his breath 
during exposure, but I have encountered some difficulties in attempting 
o carry out this method. For skiagraphing the renal organs. I always 
usethe Wehnelt interrupter. h 

(. SI a he i ia and A. I*. Slaberia,'of Barcelona, recommend the use 

ot a moderately hard tube (except in cases of very stout patients, when 
a bard Into should I*- employed) and n long exposure, varying from three 
to six minutes in children, as much as thirty minutes in adults, ami 
to sixty-five minutes in very stout pereons. They do not emple.v aa 

1 Fortschfitte a. d. <ieb. dvr Konlgengtrahlen, Hand v„ Hcfte 2. 3- 
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electrolytic break, nor have they seen any erythema or other inim, 
eflectsr although in one instance the patient was ski:,graphed M ,, ^ 

Except in the case ot a displaced or very movable kidney, the* Id* 

the dorsal position of the patient. Despite some advances ,hev T 
sider the ventral posit ion inadvisable because of the increase! distant 
of the kidney from the plate. Dr. Charles L. Leonard, of thiscitv w t* 
the first to advocate a low-vacuum tube, with a spark-gap 0 f l to •> i‘„ c he» 
(4-o cm.) which is self regulating, and which will give a large volume of 
low-vacuum Rbntgen discharge. He formulates this axiom, “that, in a 
negative possessing a differentiation in the shadow of tissues less dense 
than the least dense calculus, no calculus can escape detection.” iv r 
sonallv I agree with Shenton and those other skiagraphers who advocate 
the high-vacuum tube with a short exposure. The latter is advantageous 
in taking negatives of suspected calculi, for these can tie applied while 
the patient “ holds his breath.'* thus avoiding diaphragmatic movements. 

1 always make several short exposures when skiagraphing this region. I 
believe there is less likelihood of penetrating the calculus with the high 
tube and short exposure, than with a softer tube and a longer exposure. 

I cannot advise the use of the intensifying screen, because of the gran¬ 
ularity presented on the negative; neither do I recommend the compres 
sion diaphragm, as we do not know where to apply the latter, as it covers 
only a small area at a time, and thus prevents comparison between the 
abnormal and the corresponding normal part. Dr. Joseph F. Smith, in 
his paper “The Rbntgen Ray Diagnosis of Renal Calculus,"* remarks : 

“In 1SOO, Abbe collected from literature and tabulated twenty-five 
eases in which a positive diagnosis had been made by the X ray and later 
Confirmed by operation. To tills list of twenty-five lie milled two cases 

of his own, making twenty seven rases reported 111.lull tone. These 

nre nmimred l»v ream as follows: l««i. Mneinlyre, 



Germany, two cases.’ 1 
Speaking upon the 


probable errors likely I- arise in eases of ne¬ 
phritic enlenli, l)r. Clias. L. Leonard, one of the greatest anthordie- -o'- 

snhjec 
of ; 

than 3 per cent, A statistical study oi "T iiVtle k-ss than a third 
that calculi have Ixmmi found in 03 cases, or a negative or 

of the cases examined. In many of the cases, m "hull • - 

i . . , a .| lom .A.noriainM*Hc!ne,Ju«u>^‘»*- 

AnnnlH nf Smxerv, May* Iw4. 
e.i 


nrinc calculi. Dr. < lias. l. beouaru, .ij.^nosin 

ibjeel in America, says:’ ‘'The ,.,,-or of less 

’ ,alcuIous nephritis and ureteritis can <• ^ shows 

mu 3 ner cent. A statistical stiuh ot the*.- third 


F 
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KI, ICCTK( )-T HERAREUTICK 


.. „ n ,*is was rendered, the patients had such slight s vmn . 
exclusion di^ of ca l cu ll possible, but not probable. , I '" S 

as to render d nde< i operative intervention, and in all bn. ' 

the symp • ivc diagnosis waa prove,1 by 1lie operation, 

" l0 rr f ind I.»“? of the cases of negative diagnosis i„ ^ 

CTlc '" , action, the subsequent development of other connin ' 
"r Tlt tlm-hagniis had been cornet. In three eases of 
r^Tlis sniall calculi, that had escaped detection, were 80bscc|^ mlv 
:,p 1 Tim's there has been a total error of 1ml four ease* j,, 

-looses, one due to defective tcchmc, and the others,,, 

1 “"’^'vrut^pVlt'l'Stiea':Ti.Ipoi^n the -W* <./ Burgers, reporting , 3w 

U eases and elaimerl that the X rny as a means of diagnosis tvantoh, 
reli,d on to a greater extent in eases of kidney stone than any other me» s 
at oar disposal. He thinks the best exposition of this entire work Lsio 
lw found in licitnigo fiir Chirurgie,” from Hie pens or Kuiumcl and 
iium[« l Kmnmel takes the position of Leonard and Bevan, and pre- 
sents practically these conclusions, that the X-ray, properly used, will 
detect a stone in any individual, no matter how thick, or of what chemical 
composition ; that the detection of the stone docs not depend so much an 
its chemical composition or the thickness of the individual, as it docs no 
the proper use of the X-rays. 

Kumtuel and Rumpel ! report a series of eighteen eases diagnosed 
positively by the X-rays, all of which were subsequently operated 
upon, and stone extracted. The conclusions drawn from their work are 
as follows: 

“The exact diagnosis of kidney stone is to be made only by means 
of the Rontgen procedure. 

“The presence of a kidney stone, whether located in the kidney 
substance, the cal ices, or in the ureter, will lx? demonstrated upon the 
plate in every case, by proper application of the Rontgen method. 

“The negative result of the Rontgen method after repeated attempts 
allows of the exclusion of a calculus. 

“The demonstration of a stone shadow upon the Rontgen plate >' 
not dependent upon the size and chemical composition of the ralcnlus 
hut singly and alone upon the technic of the Rontgen operator. 

“A high degree of corpulence in the patient may render the denio" 
st rat ion of a calculus by the Rontgen method very difficult, but in gcim 1 
does not render it impossible. 

bi every ease of nephrolithiasis it is advisable to **m!*b•> 11 
functional methods of investigation, since they show us by 
application (a) whether a disturbance of the whole kidney function 

A,norican Medical Association, March, IU0R, P iiwa ' 
***** Iik pc;, Band xxxvii’ Ileft 2 . 


DISEASES OF THE ABDOMINAL ORGANS. ** 

or not. dr* "'bother wo have to deal with a douhle-sidcd slono r, 
or other coexisting kidney disorder, or whether in J. l.irc-ui( ' ‘' ,n 

disorder only one kidney is involved. ' ‘ J ox,H tmg 

“The result of the negative Rontgen investigation should h* „ 
ered in connection with the condition of the clearness. 
freezing-point of the urine obtained by means of the ureteral o-uhen - 

In the eighteen cases tabulated by Rumpel, two of the sto,us removed 
contained only triple phosphates. All the others consisted of mixtures 
i„ different proportions of calcium carbonate, calcium phosphate «d c i nm 
oxalate, and uric acid or unites. Five of the stones consisted luro-lv of 
calcium oxalate, fourteen of calcium phosphate, and two of „ric acid 
Of the t wo stones consisting largely of uric acid, the composition of ihe 
first was a mixture of uric acid with calcium phosphate, and the second, 
a mixture of uric acid with calcium oxalate and phosphate. 

Errors in skiagraphing calculi may be due to several causes,— great 
density of the parts, as in very stout persons, transparency of certain 
calculi, as of the uric acid type, diminutive size of the stone, faulty 
exposure, faulty development of plate, or any defect in the apparatus. 

I am in accord with the view expressed by Dr. Charles L. Leonard, 
that a positive or negative diagnosis of a urinary calculus should be 
based upon the findings on the negative, sis the calculus should always be 
detected, if the negative shows a shadow of the least dense tissues. On 
a good negative, the shadows of the following structures should bo 
visible: Shadows of the lumbar muscles, the transverse processes of 
the vertebra*, and the twelve ribs. 

I). ritiiTKKM. Cam uli. 

These are difficult to skiagraph, as the shadows of the pelvic l»ones 
superimpose upon the shadow of the calculi in the lower portion of the 

ureter. 

Of the 93 cases in which calculi were found, Leonard states that 
there were four in which calculi were present in the kidney and uretei 
of the same patient. Including these cases, 33 renal calculi were found 

and (>4 ureteral. 

Tenny' lias been able to add 33 cases of ureteral calculus since the 
publication of the 101 cases collected by Schcnek. 1 The location ol these 
stones has been in a general way in one of throe places, depending «>n 1 11 
physiological narrowing of the ureter. The first point of narrowing to 
about 7 centimetres down, and has a diameter of 3.2 millimetres. »' 
second is just above or below tin* brim of the pelvis, and h.is a >■" 
of I millimetres, and the third is at a point jnst above the > a< • ’'• 
has a diameter of 2,o mi Hi met res. r l lie number of stones m 

1 It.i.t.ni M.ilintl mi.l Hmyinil J'Hirnnl, I'.’l 1 *■ 1 
•John* lto|.kin» Hnqiitnl Itoport*,vol. I" 
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KLJXTKO-TirKHAPEUTKx 



Fto. I 90 .-Rel<l’g npf>fimtiin f„ r rcnnl nkln K mpJiy. 

ii!iist°not" 1 >p r ')*°^ 1 18 CailSed hy f,l ° prrscnw of a phlebolith, which 

Z, f0r a calc ! ,lus * I*. Russell II. Boggs, of I’itl* 

V \\*' i r "s-i '\ * 'I 8 s,la<lo ' v ,s (l,, o to a sesamoid bone. 

Kuftu-ionflv i H n ° n ’ ^ otH l°o. believes that tin* fl Horoscope is not 
T Zlnt rV n nati0,,S for — 1 ««!««». He advisei pinch* 

Hu* head I>fp " >r,Zon a face downward, with tlio arms above 

even To the rZ '* """l* f ° ** lombar spine *.n,fch«. 
should lw l ° p acing a pillow beneath the abdomen. The tube 
tlM* actnoi rr bencnt ! 11,10 pa,if ‘ nt 6 incites (15 cm.) from the abdomen, 
tlio si/r f r! ,iUCi . '* lt .' ,n g according to the condit ions of tin* tills* an«i 
1 W * thft pat ' eilt - Tl “; ^recn is placed upon the patient’s back. 

apparatus for skiagraphing the renal region, devised by M r * 

1 Archive* of tho Rontgen Kav, March, 1902. 


I >ISKASES < >K T 11B ABDOM IN A L ( 


>UGAN8. 


A. D. Real of London (Figs. 100 and 191), and mamifactmed by Harrv 
W- Cox, Ltd., of C°ndon. dispenses with the use of compressors and is 
describe as follows : I lie patient is laid upon the couch and an air cushion 
is placed under t he part to be radiographed. The plate is then placed on 

. . • oiwl flio l/.o/l linan ...Ul. .1 , . 

upright ariu is attached to it. 





JNO’ - * o I. 

the patient’s back and the lead base with tin; 

When the patient breathes the 
lead base is raised, the arm 
moves the lever up and causes it 
to make contact. 

This contact is merely a 
switch introduced into the pri¬ 
mary circuit of the coil, and 
consequently when it is closed 
the current is enabled to pass, 
and the tube fluoresces, simul¬ 
taneously the clock shown in 
the illustrations records the 
length of the exposure. 

It is, therefore, obvious that 
the kidney—or any other part 
of the body—must always be in 
the same position whenever the 
tube fluoresces. 

I)r. Albers-Schiinbcrg l>c- 
lieves that tho technic in renal 
skiagraphy has not bisui sufli 
ciently studied. Hard tulies. lie. 
ngaca should not lie used, 'flic 
shadows thrown by the last l ibs 
and the transverse process of the 
first lumbar vertebr.o are to Is* Fio. 191. -Clock nmmr-incniand break of thesuno. 
taken as guides. If nothing is . 

seen at the first, attempt, it should not fat* concluded that the result IS 
negative. The plate should be intensified, and allowed to dry. 11ns 
brings out many shadow details, previously invisible. To obtain the best 
effects the plate should lie examined at a distance of.* 01 •• • 

specks are seen, which may possibly be due to calculi, anot n i x| 
should Is* made within three or four days. In any ease o < J * * J 
rate exposure should Is- made. A lead pipe with an opening o • • 

diameter is plaeed cloSO to the tube, and •><> ‘ in. front U p •' 
to cut off the secondary rays and obtain a well-do hum s iu * ^ 

192 and 193.) My time of exposure in renal hk, ^ ,al> ^’ 1 ‘ 1 t|ye w ,. r 
the corpulence of the patient, and the degive of big » I M>I ;;o 

of the tube. The distance of the target from the plate is from - 
inches (55 to 75 cm.). 
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— . itj^.vAPKUTrc.’S. 

Tho I,1Gtho(1 of examination of the kidney bv n, v 
o^in is outside of the body during opemtioi, has I Zn'rV 
by tho discoverer. Mr. Fenwick. 1 If consists ... ful, y dc*,. ri 
with the fluorescent screen after‘tbe or^tV^en?’" 1 '' 8 ^ 
passible from the abdominal cavity. r„ gnme eases *• fi " t 

cannot be displaced ont far enough to permit „r n ' ' 
dup I'lsufticient length of the renal vessels A„ V- e * !,n,i “»tJ 
nielhoil of examination is that the surgeon mnst uceeCirn" thi ' 
m darkness for at least ton or fifteen minutes before he ,,m , y 
successfully perform a screen examination. >e a,) lcto 

F. yoelcker and A. Lichtcnberg’ describe a process of 
Tlie ureter is catheterized. ami the instrument is advancc.lT.T* 1 ’ 1 * 
pelvis A 5 per cent, solution of a silver salt is then slowlvre™" 1 
through the catheter. SwI > injected 

There are individual variations in tbe amount of fl„;,i • . 
pelvis wm tolerate: .instance 5 e. e. gave Z to 




* if?. VZL - Compression diaphragm of Albora-Schiiiibcrx. (Kny-Scheerer Co., 


Others •><) to (JO e. e. could bo introduced. The shadow cast by t lu- my* 

r( ‘ veal a,,v abnormality, such as a kinking, landing, constriction. «r 
dilatation of the ureter. 

Flu- authors employed the procedure in eleven cases, ten being 
women and one a man. In four of their cases, their efforts were untnie 
cesslu . The operation is not very painful, but is more easily done ufl ,,r 
an injection of morphia. 

I present the following as a few of my cases, showing the vain*’ 
of skiagraphy in determining the presence of nephritic calculi : 

In the Medico-Chirurgical Hospital in 11)01. I examined a ease f« ,r 
Drs. Hodman and West, but found only an enlarged kidney. Tli« 

‘The British Medical Jouriml, Oct. 10, 1897 . 

* Miinch. nied. Wocb, t January and October. 1906. 


DISEASES OP THE ABDOMINAL OlMlAXrt. 

Operation confirmed the diagnosis. 1„ 1900, at the same hospital I slm 
graphed a case for Dr. Elwood R. Kirby, and, instead .,f a calculus' l 
found a collection of pas ; this was subsequently confirmed at operation 



Fto. IOT.—The same, pancro-antcrior view. 


For several years 1 made an annual examination of a patient, under 
tin- care of Dr. Ernest Laplace. The negative showed a calculus in the 
pelvis of the kidney, which was subsequently removed. (Fig. 191 ) 

In a ease under the care of Dr. Alfred Stengel. I found a calculus in 
the pelvis of the kidney, that for three years occasioned an unceasing 
dull pain. Dr. Charles H. Frazier removed the stone at the 1 mverst > 

"'Tu’lhorhilftdelpl.il. Hospital in llWil. 1 »ki:.pr:.i.lie<i n renal caleuliw 
for Dr. .1. 11. Cornet, which was successfully removed. 

In 1904, at the same hospital. Dr. Ernest Laplace opei ™ ' ' . 

posed case of appendicitis. After the operation t pain » w;|ft 

three weeks later a skiagram revealed a calculus in t u i< m . 

roim.iiifl tin. ivitient at OI1CC recovered. 


E. Thk Bladder. 

Examination fur Oalcitli. Tin* preparation pM . |um s i, 0 uld 

fora renal examination, and in addition the »•«' 11 * j H , placed 

he emptied just prior to the exposure. | I*,' , ., n . feriv bly two, 

upon the table in the ventral position. I * 1 • 
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well protected, should he laid under the pelvis. The i-p,. 
that the head will he much lower than the feet, an expedient^ 
the calculus as ranch above the pubis as possible, finis avoiir brin S»^ 
imposition of the shadows of the calculus and the bone. 'al! n * 8tl lxr 
placed so that the rays will be parallel with the sacrum and U,l)e is 
the true pelvis without causing any suporlmposition of Mie sh ^'‘S 1 * 
the negative. Skiagrams produced with the patient lying on*JJ ,0Ws0,1 
have been very satisfactory in my experience, especially so i„" " ^ 
subjects, by placing the tube above the umbilicus. 11 P'dt-r.t 

In Fig. 195 is shown the skiagram of a large vesical calculus 
prominent Philadelphia hospital, the case was incorrectly <ij.,„ I( . 
an enlargement of the prostate. The patient became progressively ;i> 
and as a victim of neurasthenia, he applied to the Nervous Deinut ^ 
of the Medico-Chirurgical Hospital, 1901. Dr. Ell wood R. Kirbv'T^ 
gested the wisdom of an X-ray examination, when the large calculus h? 
shown, was found. The patient wits operated upon and made a perfa! 
recovery. 

Englisch 1 describes a total of 405 cases of calculi in the urethra or 
diverticulum. He classifies them in various groups, and discusses each 
in turn. The stones were in the membranous portion in 149 instance 
and in the bulbous urethra in 68 cases. 

( Insure of the Bladder, as shown tildayraphi rally. — Leedhiun-Greei] 1 
found that, whether the bladder was fully distended or not, the outline 
of the organ was oval, not pyriform, and the urethra was sharply cut 
oil from the bladder without a suggestion of a bladder neck. There are 
reasons, therefore, lor believing that the sphincter of the bladder plays a 
moiv important part than Finger and Guyon credit it with, and that 
under ordinary circumstances it is by this muscle that the bladder is 
closed, whether distended or not. 

F. Prostatic Calculi. 

F * Frank Uvdstnn 3 reports that a farmer aged 34 was fallen upon by 
«* lors< • niid the perineum Sustained a severe blow. Hreiuaturia followed, 
Without obstruction of the urethra, and he was apparently well in 1" 
days. Six months later there was difficulty in micturition; he 
se\ oral small calculi, and has done so at intervals since. Examination 
revealed an apparent calculus at the bulbo-membranous junction, with 
enlargement of ,he prostate. Operation was advised, and through a pc* 
", “ Cl ^ n a i calc,,1,,s "sighing 720 grains was removed from the pn» 

, Lyd8ton ,KJ l' ev ^ that, as a consequence of the traumatic stricture,» 
certain quantity of residual urine continually remained in the canal, 

' Arch. f. klin. Chir., Berlin, 15106, p. 743 . 

Archives of the Rontgen Itny, May, 1900. 

Annaln of Surgery, March, 15)04. 
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disease of the abdominal organs. 




Recomposition followed, with the formation of secondary eale.„li 
obstruction caused dilatation of the prostatic ducts, small secondary 
ilculi were forced into the latter, and one of these became enW„,..i 


•ucuon — ««cts, small secondary 

calculi were forced into the latter, and one of these became enlarawl 
forming a nucleus about which was deposited the material whi.-l 
• *’ , formation of the large stone. Stricture of the urethrr 

1 1 1 .1 i 1 l»v’ ininM ituf Klomutl. t... • 


resulted in the .. — . — cincture or the urethr 

may at times be detected by injecting bismuth solution and then takin 
a skiagraph. (For biliary calculi, see chapter on The Alimentar 

Bystem.) 


a 



i 
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CHAPTER VI 

APPLICATION IN THE SPECIALTIES. 


I. Obstetrics and Gynaecology. 

Obstktrics. 

Ix radiographing the uterus and its contents much difr 
encountered, as in this part of the body the rays will have t< " ^ is 
many thicknesses of tissues; but, if the abdominal wall is not t< I)e f nelrate 
results may be expected. Another obstacle is, the refusal of tl fair 
to remain in a constrained position for a sufficiently 1 omr th 
the desire<l resnlts. ® e *° °^taiu 

The distance of the sensitive plate from the uterus, the 

«f the feetus, and „f ..terns it.seir. and .he r4”Sv m o rj!?" 15 

. .'her, are obstacles to satisfactory results. Uents of 

Pelvimetry. — A new process of pelvimetry devised bv I),- it • 
' armor demands brief attention. When a ‘radioer-mb ta f i" " 
<nined : the operator arranges the X-ray tuL atT shor d l V" 

££? ''Tr^r ,l, ;; ,l v is,iMl ,y 

nnl.v the projected shadows of 0 ^ 01 ^^!,7SUe olT'a’l 
of ,,r - -moved his source 

oolly the ,,,,,,-as if they were .."faMe! H 27"“. bC, " ,VC l’™' 11 

come from a considomhlo ( nJ' ‘ , Ie ,la8 shown that the rays may 

can be employed. * ,,co a,,< * ordinary double anode tubes 

vibrator, boh;usbeen'abfcji^no CD V ‘ Spa,k aml I m>vi,1 <*d with a Ducretcl 
of Jo amperes at iiG volt s to ‘‘ x P 08 j“' eof t(,n minutes and with; acurreiit 
photographic a P**" ..■ 

Ini**, and in :iu exposure of •>,», • " n,etrw * from the Grookcs 

«l><»ii a plate 30 met res distant it?*** OMfc,llles were obu,ine<l 

distiinces, thus obviati.,g l 0 „g exposi'mlT** ^r ,,0t to msort ‘° 8U, ’ , ‘ 
At a distance of five metro* n S * . 
do not show anv differ....,., i 1 Usna * instruments of measurement 
object and the radiograph J 6 ® 0 tl,e dimensions exhibited by tlo* 

met jes is sufficient, asshow,, inThoTn eXigCncics a diHti " w “ of ** 
Varnierofa drv nelvi* tj c following measurements by Dr. 

* ^ rho error r ™"d is of the same nature ami 

m ‘Scientific American, May 1. 1901 . 
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never exceeds 5 millimetres,~i c it is practically nO. The worftta 
oycrandi is extremely simple. I he Crookes tube is placed at a dim™? 
of 2.5 metres (98 inches) from the plate, with its cathode ,H™ n dicu,w 
to the long axis of the upper brim of a normal pelvis, taken as a point 

of observation. 

The following tal?lc was compiled by Dr. Varnier from experiments 
and measurements with a dry pelvis, and in it will in.* found the diihr- 
ence between the dimensions of the pelvis itself and the radiograph : 


MXAfitTKKMENTa MADE 

Dhy Pki.vis 

RADlOTYrK 1 

Ul.fKBlXClt 


nun. 

inches | 

tnm. 

inches 1 

mm. 

inch 

Maximum transverse diameter 

122 

4.803 

125 

4921 i 

-r3 

: -r 0.118 

Antcro-poHteri'.r diameter (the only 
measure up to the present i ... 

114 

4.488 

117 

4.000 

1 ' 3 

- 0.118 

e ll* . II ioti‘r 

118 - 

4.045 

121 

4.76:4 

3 

0.118 

I/Jlt ODIUlUO (Uailltiir. 

Transverse bi-ischiatio ( the part 
farthest from the plate) . 

103 - 

- 4.055 

] 108 

4.251 

j - 5 - 

• 0.1W 

Width of the first piece of the 

32 

1.259 

| 33 

1.299 

- 1 

0.1M0 

Distance of the anterior and |K*terinr 
iliac i)onea . . 

235 

= 9.281 

| 235 

9.251 

• 0 

= -f- .0 

Transverse diameter «»f the greater 

250 

9.842 

1 250 

9.842 

0 

- + .0 


Along the line A II (Fig. 196) taken as a base, he arranges In Ins 
frame a 10 x 50 centimetre (15.74 x 19.68 inch) sensitized plate. 1 he .h> 
pelvis is then placed in pronation (/. r.. with the front downward) ^ith 
the line of crests resting upon C l> and its antcro posterior diameter 

In order to operate upon a living person, n s,,ft,c |* ^ ^ 

dry pelvis by the subject to be examined, who must he sol 
will assume tho same position. By using the data gi'e . 

meats may be accurately obtained. .... ...unloving the 

The patient can be made more comfortable ^ and 
author's tube-lioldcr ami table, placing Me ! * K ... 0 p,.„ the 

having the patient, assume the dorsal lecuuus ,wvitntimi of the 
Trendelenburg position is useful, because <• 1 * u-*cniug the 

abdominal contents toward the diaphragm, thereby 
obstruction t<» the rays. ...t.i, . 1 .,. tuts? In two 

ContremouHns, 1 of enris. lakvs two sktugnims 

..... I •• .. into a contribute! article V 

1 Bouchard, “Train* Kodiologle I 
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different positions, without disturbing tin* patient or -di,. 
of projection. The first negative is taken and then r**i n ?,v /^ 

***'» »in| .. 



'**' V * n " c ''* *"*»«ra.™t lo, mUvr.pl,r 

scooml plate is placed in t|„. . .. ... 

point of incidence is indicated . , * n ^icli instance the normal 

points is made, to U* nltim ii. i, * " ^Ingram. A tracing of the submit 

stretched froa, points i X ^T',* ..P**'-' »««* »». 

latter by wl„eh the two cones of projection 


APPLICATION IN TUB SPKCJIAl/f 


.TIES. 




roav t >0 redrawn, their apices corresponding to the two positions of the 
Crookes tabe. The mtcrscnti# or these cones is an index or the 
and size of the pelvic inlet. 

Stereo-skiagraphy of the pelvis is the best method to employ in 
pelvimetry and for the study of pelvic deformities. 

The data given in the above table are those used in the special radio- 
graphic department of the Baudelocque clinic, founded by Prof, pjnanl 

and Dr. Varnicr. 

Williams 1 says : “In order to determine the transverse diameter of 
the superior brim of the pelvis, the following method has been devised 
by me, by which the two halves of the pelvis are taken separately, but 
on the same photographic plate. The patient lies on her back on a 
stretcher, with the plate over the abdomen and the inlet of the pelvis 
about parallel with the plate. When the right side of the pelvis is being 
taken, the left half of the plate is shielded by a sheet of lead placed 
under the plate. The tube is placed by means of a plumb line as nearly 
as possible directly under the right border of the superior brim of the 
pelvis, in the line of the pelvic axis—3 centimetres to the right of the 
median line. If the tube is at least 60 cm. from the plate, the distortion 
in the photograph will not be great. After tlio Ural exposure has been 
m ule and the left side of the pelvis is to be photographed, the sheet of 
lead is moved so as to cover the right half of the plate and the tube is 
placed immediately over the left edge of the superior outlet of the pelvis, 
3 cm. I.. the left of the median line. Its proper position being obtained 
1)V means of the plumb line, the photographic plate is not d.s tirlssl. 
An exposure is then made of this part. and. tints,a photograph » 


By this method the error 
brim and 



sides of the brim of the pelvis is obtained, 
due to the slanting direction of I 
the plate when only one exposure nmm ' 1 . f |lv . 1(r ,, on .tiom 

and no calculation is necessary to estimate I ic l * mou ' n pregnant 

ms in the latter ease.- This .. .» 

eases. With the gravid ulcrtis the plate c.intio 
with the part. , , ,-^ulilv after it has 

A skiagraph of the fteliu* n«.V >* ^“Sliver diagnosed one cotopic 
been taken from the uterus. !>' b • * . jit yearn- An attempt 

gestation,six weeks beyond term, m ll .niValw,omixial cavity, but the 

was made to radiograph the mass with • t j ic presence of 

result was altogether unsuccessful- 1 After its removal 

an ovarian sac, which contained a nine m<in r ^ ^ pi-oduced. llnmau 
by operation a successful skiagram oi t M " , u j U , readily anil 

feet uses in various stages of development 111 * , M , (U . r will la* the 

successfully skiagraplied. The older t u 
resulting skiagraph. 


« The RAntgen Jtay" in 


Medicine ami Surge 


fry.” P-379- 
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Gravid Uterus. I have been able to produce, in n f (> 
grams of gravid uteri. I>r. K. I*. Davis' states, that hlZ *****' ^ 
showed that it is possible to obtain an outline of th,. jj vi •*- v I”*riin eiJt _ H 
body of the mother, notwithstanding the thicknocc ,.r*5 ,u ‘ h,s in i 
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idy of the mother, notwithstanding the thickness of Hu* Hie 

distance at which the Crookes tube is necessarily placed the 

! made several stereo-skiagrams of pregnant women at ti" "T fa ‘ tn * 
phia Hospital for Dr. Davis, and the result was eminently si " M,i ^ 
Anatomical specimens of uteri, and their contents, i^movM^ 1 ' 1 ' 
Isxly should Occasion no difliculty. By varying the eurnnt i rr0,n ,,1<J 
of exposure, it is undoubtedly possible to obtain a usefni ", 
contents of the living womb. lc ure of Hie 

D, *‘ Henri Vumier and Ed. Pinard have diligently studio .< 
gravid uterus, both in the living and the dead, by means of m, i the 
rays. In the case of a woman dying from anemia, they were enabl^" 



* .0. IV7. Author’* lirml ri-*t for Mcrcmcnplc work. 


second easl-lfio^ i* ^ v *‘ n ‘ mont,ls ’ foetus at the superior strait. In the 
to show the r t * * * / / 0IM 80me,orm °f lung disease, they were enabled 
column of l °^ "*«> » -rtchnd 

tem is <lenic,iisiri)i? n . l f "* * 51880,1 ll,af 1 evolution of the osseous sys* 

determination ',,'r (l‘o age '!ir the devcl' "r® “ k I’ 1 '- ‘"T 

tan«. j„ matt,.,* of .. SegrfttaS P "' B In "' 

> £*ciZ T't'V'r ? lwlirol March, 1880, p. 208. 

Kom ,mnl ' Trait* Hudiologx* Morale,” p . 100 9. 


QYVvECOLOGY. 

So far the X-rays have been of little practical V aW 
0 , v . Before long, however, Correct diagnoses of various tmJ?**?' 
abnormal positions of the uterus, disease* of tubes and ovaries e.V ‘ a 
undoubtedly be made by means of the Rontgen rays. At p,Wnt t ! 
shadows produced upon sensitive plates of the various conditions of Z 
pelvic and abdominal organs (except tlx* bladder and p^tat, ale 
insufficient in detail. Dr. Eden V. Delphey' says, ihat the main use of 
the X-rays in gynecology lies in the treatment of malignant disease and 
when a diagnosis is made sufficiently early, the neoplasm and often all 
the pelvic reproductive organs should he removed by surgical means, so 
:vs to get entirely beyond the malignant growth and prevent recurrence. 
When this can be done, the protuberant portion should lie removed and 
the remainder subjected to the influence of the Itontgen rays. 

II. Rhinology, Laryngology, and Otology. 

The X-rays are at present coming into use in affections of the nose, 

throat, and ear. 

Rhinology. 

A screen examination of the nasal bones, when displaced, depressed, 
or fractured, is well illustrated by this means. If supports, as silver or 
aluminium splints, are placed under the depressed bones, their correct 
position may easily be ascertained by a screen examination; the .same 
holds good for exostoses and foreign bodies. Abscesses of the antrum 
and frontal sinuses may be readily skiagmphed, and I find for these cases 
head rests (Figs. 197 and 198) most valuable. 

Diseases of the frontal sinuses may he skiagmphed in the occipito¬ 
frontal and lateral positions. The former is difficult, liecause of the 
thickness of the skull. By this view we note on the plate the presence 
or absence of these sinuses, also their size, shape, symmetry or asymme r>. 
the number of septa, the presence of contained morbid produe to, and t 
extent of the orbital and ethmoidal recess. The skiagraph >n«helaU ? ml 
posit ion is easier of accomplishment, hut it fails to show * " ' * ‘ ‘ . 

montionedp because only one side is taken and there ore j t | ic 

son; but it sliows clearly the ethmoidal and or nta lM The den* 

■pliniioidnl sintwes. Both views should and nwi 

tiaskiaseopc, or emlodioscope, first described bj • * f , |1<m 

for examining the hard and soft tissues about the ) ' ,,M ^ ' . . ..The 

and larynx, deserves mention. Dr. Macintyre wi■ “• , ^ pd^out- 

fluorescent Hereon is placed inside of the niout 1 •»"' 1 fluorescent 

side, or vice vertA. Small disks of glass are coated *ith 

• Annals of Gymeeology mi'l 1 • 1 ^ 

* (thwgow Hi«|>itat ItvjwrW, isos. I’** 
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salt and covered with aluminium, or tongue depressors o„ ns 
strips of glass covered and coated in the same way may "i"* " f i] : , t 
placing the tube outside, I am able to get an image of th,' 11 '. ^ Uy 

other parts of the cavity of the nose, on tin* fluorescent ■ :,| >'l 

mouth. In the same way the roots of the teeth may | H . Ulf! 


surgeon desires to examine the tissues 

~90~ 


externally ,—i 



... * Head Kr.*r ro* SKtAOiuraxyo Dvkahcs of tiik FiIoxtai. Si.vmrs-WUh 

* ! hc •* at|, - :,t li ^‘^'l nn.l hto howl or fare Is applied to the tomnl. There nr- tw. v 

! . , u ',T\T th ’ VCTte * m,<1 ,h0 ot,1< r andcr the occiput; the chin to rapportol . . ,v a 
lnJr.ii l ;\T , HC ' " lth « tmn?|<irent tnaleriiil, Into which the .ondtlve plate ...n l-4l(f 
11 very i^nvcnlout for >tewmcopic work. Thto plato-holdor < nu toin.ljtot.•! 

awi.vr.JM 'J . ‘ "T” 1 “** hown ,r ' lho nn.l fontcrud at any nngl-. I tit i tom* 

tml rv, ‘ ", R ‘ b ?!j WU, ° n f ' ,r ,,lc * l« ,U <n «• TIi to angle to forin.d hy theglnto'lln ti.- ■ »'.f 

Zl »“ “'° rro,,k ’- < A * ««*le varie, l» dUT.-imt.. 

Xj ?i ,Wt “l" T' *> »"• *»«*• ohttwe the facial angle, th, , r, ■ ' 

extenmI atidttnrr mJwr WW ° , " , I n J k '" o( »yi» and the tow. of tho ulcilll. or a line can. 1 I 1 « 11 

be the ancle form ! /''!! ""L K,nU ’ n,t - Tht ‘ awn* IKUtC the facial angle, the iwm- < 

lU i\ Th0 form m near n right angle to the plan ...«• 

the AludouA of tl ' v I'. ? W " , tonic. If thomyicroillrcctnl through thccrxl. 'l ' 

° f “ 10 vwlebl * "*» lllflw Irregular Mow. over the rimuc. I find that th, 1* ■» 
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rays through the neck,—we can place a small fluorescent screen on 
one side and remove the Crookes tube to a suitable distance. By this 
means I have been able to demonstrate the presence of foreign bodies, 
and need hardly add that they are more easily photographed." 

Mourner is able to diagnose the etiological factors of a chronic 

' Archives Internal, do Uryngolotfe, November 3,1896. 
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CHAPTER VII 

APPLICATION in dentistry. 

Titk employment of the X-rays in dentistry has opened up a . 
jgfng 6eld.‘ Thus far skiagraphy has rendered invaluable aid, }tesist > 
the dental surgeon in diagnosticating perplexing conditions and i U C( 8 
firming conclusions previously obtained, thus, the position of the r, M) ^ 
the occurrence of fracture of a root, the presence of alveolar absorbs 
the existence of fluid in the antrum, aud many other pathological s(at ^ 
and conditions are readily revealed to us through this method of 
investigation. The structure and evolution of the teeth can be studied 
in the living subject. 


I. Apparatus Used in Dental Skiagraphy. 

The paraphernalia and technic employed in dental skiagraphy do 
not differ from those used for other regions of the body. A small coil of 
6- or 7-inch spark length is sufficient. For the denser structures, as, for 
instance, the entire thickness of the maxillary bones, a tube of high 
vacuum is essential; the same kind of tube should be employed where 
the skiagram must be taken rapidly, and where the exposure is con¬ 
sequently short, as in cases of children. 

II. Technic. 

Fluoroscopic examinations in dentistry do not yield satisfactory 
results. The two methods at present employed in dental skiagraphy are 
the intra-oral and the extra-oral or buccal. 

The intra-oral method consists in inserting a small piece of lilm (light 
and moisture proof) over the alveolar tissue where trouble is suspected, 
and in adjusting the tube so that perpendicular rays will fall upon the 
teeth and film. A small sensitive plate, being inflexible, cannot be made 
to adapt itself to the curvature of the part. Rollins, of Boston, encases 
the film in an aluminium cover, while Price, of Cleveland, Ohio, use* 
unvulcanized black dental rubber, protecting the emulsion with a sheet 
of sensitive bromide paper. Kodak films cannot be used for this 

. p,' 7 ! 10 skiagraph of the teeth was exhibited by Prof. Koenig, to the Society 
of I Iivsich of Frnnkfort-on-the-Main, in February, 1890 . 

o?'* 18 lf'. at .. t,,e Con K rt ‘ s « of Erlangen, Walkoff demonstrated ninny sk»* 
^ i)r u?m eeth r ,n ,V,nK 1 Bouchard, “ Trait.' Radiologic M&liad**-” 

Dental r T J ’ Morton on “The X-rays in Dentistry, M which append ■« 
of the InSle”" 0 ’ **** r<>pro<,Uce ' 1 from »»*■ book : “ The X-rays, or PliotogmpI* 
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coated film, which I cut to the raining sbA- pI ? I):ir< ; t1 ’ double- 

black paper, after which the paper T ^ " f 

the film, and the whole placed in a yellow envelope jl 
accommodate the size of the paper and film . t i„. La emn,gh to 

ing to the sensitive side of the film. .. 

Eastman’s negative transparent films, whiei, are aeaUytwSrt^ 
always ready for use. * wicaaea ana 

i-lace the patient in the dental chair and adjust the tab* See that 
the rays fall perpendicularly to the vertical axis of the teeth if the 
adjustment oi Hie tube is faulty, the shadows of the teeth' will I 
distorted. In order to include, in tl.c skiagraph, the roots of the teeth 
place the film against the hard palate. Ilefore its introduction into the 
mouth, the enveloped film should he reinforced by a couple of rubber 
bands. Skiagraphic work on the superior maxillary bone is less satis- 
factory than upon the inferior maxillary, as the film cannot be brought 
in a line parallel with the teeth. Two films can be exposed at one 
t ime. As only one or two teeth can lie included, the film should bo 
pressed against the affected part, the exposure varying from two to ten 
seconds. By this method sharper definition ou the negative is obtained, 
and only a small area is skiagraphed. 

The extra-oral or buccal method (Fig. 200) requires a plate 8 x 10 to lie 
brought in contact with the jaw at the suspected region. A block of wood 
is wedged between the widely extended jaws, and the patient is directed 
to lie upon the affected side, and to incline the head and neck to an angle 
of about 45 degrees. The t ube is now placed on the opposite shoulder, the 
latter is protected by a sheet of lead (the tube being placed very close to 
the shoulder), and the rays are sent obliquely at a distance of 20 to 25 
inches (50-63 cm.) from the face, to avoid overlapping of the shadows 
of the jaw. This method produces a picture of great area, and is 
intended for bicuspids and molars of both jaws. Exposure varies from 
half a minute to two minutes. 

Dr. Sinclair Ton soy,' of New York City, thus describes, *• A new 
film-carrier and indicator for dental radiography with projection upon a 
horizontal plane.” . 

“ It consists of a stiff card two and one-half inches (6 cm. • " " ‘ an 
five inches (13 cm.) long, covered at one end by a sheet of rubber < am, 
which forms a pocket into which the film, wrapped m black impel, may 
be slipped. This end is placed horizontally in the patient 8 m«« h. ■ 
held there, by tightly closing the lips and bvth. The part o^ 
which projects from the patient's m°mh hM n ‘ ‘'‘‘i* c.xtvhs a thin 
which may be turned to either side or string . • u » nlaue of 

aluminium rod which is always held at the proper angle to 1 

• Archive* of Fhyriologiml Therapy. Sep"™ 1 '"' lil05 - 
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the film. Diagrams of the teeth are printed upon both the 
lower surface of the card, and serve to indicate the position | 0 U *!f? P a,1, l 
aluminium pointer must be turned laterally. J " ‘ icl > tfc* 

** For radiographing the upper jaw the patient sits erect with 
carrier in his mouth. The pointer is turned to the position < (I1 \ a 
gram where the teeth of chief interest are located, and the X i * lv " <liri ' 
a Fried lander shield is brought into a position to correspond with^' 11 
position of the pointer. In other words, we have an aluminum*, ^ 
which points to the spot where the anticathode of the tube should*** 
placed. For the lower jaw, a film-carrier is turned down, and it V* 
often be found desirable to till the patient’s head somewhat, in on|,.^ 1 
cause the indicator to point to a spot at which it is practicable to ],]•/* 
the X-ray tube. It is hardly necessary to add that, since the 
teeth are an inch behind the pivot of the indicator, the anticathode iwh 
he placed in corresponding relation to the pointer. 

"The value of the film-carrier and indicator lies in the fact that it 
readily and securely holds the film in position, without placing the 
finger inside the patient’s mouth. The proper relation of tube and fii m 
are very readily acquired. The picture obtained gives an exact measure 
of the length of the teeth, and, most important of all, the teeth of the 
whole side or front of the jaw may he shown on one film. By using an 
unusually wide film, it is practicable to secure a picture of very good 
definition, of the teeth of both sides of the lower jaw, and also <*f the 
incisor teeth, but the latter, of course, would bo a confused overlap 
ping mass. The radiograph of the upper jaw may show all the front 
teeth, or. if taken at the side, all the side teeth and the antrum <>f 
Highmore. To get the wisdom-teeth, either upper or lower, the l«u k of 
the film must be held far back in the mouth, but this is less unpleasant t» 
the patient than the more usual way of pressing a small film against the 
inside of the jaw far enough back for that purpose. The greater • i*- 
with which it is practicable to show the entire vertical width of the lower 
jaw is an additional advantage.” 


III. Clinical Applications. 

I wrupt'd —An important condition coming under the dentH * 

care is the retention or non-eruption of a permanent tooth, owing t" 
temporary tooth remaining in the alveolar socket, beyond the age < ' 
sidered normal. If the skiagram reveals the unerupted tooth to be "f 
normal shape and so located as to permit of its eruption, the indic:in "> 
is to remove the temporary tooth. Many cases of odontalgia an* 
doubtedly due to an unerupUxl tooth ; in such caw* the etiological fa< t«>r 
may Is* revealed by the X-rays. (Figs. 201, 202, 203 201 205, 200. 

Srcroninof the Maxilla. Necrosis of the superior or inferior maxilla' > 
bone can readily lie shown by careful X ray examinations. (Fig- 


NX 1 

PRi.m—K xtsa-Osal Mrnmn is Dxstal HisiA«»Ari«r^-tA 
I he of-tni'T. Til*- arrow* ItKllnit*- thr variaM* ^ u-«k amt . U-1 • 

Th* IllHitntlnn .I. J^rU lb* Artl.lllT** t‘U«» th* n*lA. 

•idt) cb**k r~tln* on the plate, tha .Intuit Ur* •*»« the (Mb ** W 
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I i V ’ aw - I *>*y«4 •eoond bleunpld nn both the lower J*w In * j )I% Ctycrond 

B "ilih ) ' H °* * mv, ‘ r J*w, and the lower the left side ot lower j« . ( 
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Fi»i. 'JG7,—Pnoai'HOJKirn NBCR0918 or the Inferior Maxilla.—D otted nren shown the of 

removed. (Oise of Dr. Cryer.) 



. , J*®-3<fc-C»wwcic Alveolar Aiwcew of the RirmT Central Inciaor Ttxrrn.— Pntlent, iw ’ 1 

tre*t.,l for tt,.-above "on-lltlon for a period of four years. having six sinuses on »».« Uhlnl Mirfar.-- 
h) ; k '' X ; r, .°* ro 7 U 1 c | 1 ««"»*nUof foreign body at the apex of the root. I»r. C. K. Homan removed 
Zrl'X\ 1 ,Kh ^'«n»nn,,iv,r).and. at(ercleauln K and miln K . the tooth WM reimplanted. Two y-»« 
the Patient remained .Uohuely well, and the tooth I* glvln* KO o<l service. 
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A necrotic condition of the jaw, especially wi.,.,. . i . 

pliorus poisoning, gives the skiagram u ]i s i„,. r i,™In. ST 

tlic adjacent unafiectcd bone. In u few cases that i,. lv I )r °duccd by 

, have observed a peoaiiar «o™IbJ££Sy In irr^T, "‘ y .’ 

.,f the teeth, failing to remain in the sockets, ass....,, nSally 
area pro,luce,I l.y necrosis is undoubtedly due to a decrease , )f „ , 

material, replaced partially by an increased amount of inorganic salK 
In a case, referred to me by Ur. Cryer, the patient presented a swcU- 
ing at tl.e angle of the lower jaw. A skiagrapl, showed the absence 
of true osseous tissue. Tin- part was curetted, and, three months later at 
a clinic at the Philadelphia Hospital, the skiagram revealed a regenera- 
tion of the osseous tissue. 

A nkylom of the Inferior Maxillary Articulation.— This may be true or 
false, partial or complete, depending upon the cause. Fluoroscopic 
examinations in this condition are unsatisfactory, except for observing 
the movements of the temporo-maxillary articulation. The skiagram is 
taken by the extra-oral method. A negative showing the afFected joint 
in the early stages usually presents an irregularity of the articulating 
cartilaginous surfaces. In true ankylosis, as when following a fracture 
involving a joint, the latter may be seen to be wholly obliterated. In 
false ankylosis, the joint is seen to be much eroded, the fibrous adhesions 
not being evident unless they have become partially infiltrated with 
inorganic stilts. 

Fracture of the Inferior Maxillary Jinn* . -V or this injury employ the 
methods before described. In fracture of the symphysis, the plate should 
be placed under the chin, the inferior maxilla being fully extended, in 
order that the rays may penetrate the injured part from above. Some 
prefer to place within the oral cavity a lilm, and have the rays pass 
from I he outside, as employed for unerupted teeth. The progress of repair 
in this fracture, as well as in others involving this bone, may lie easily 
determined by frequent liuoroscopic examinations. 

Broken Instrument *. Not infrequently a dentist, in his endeavor to 
till the root canal, breaks an instrument, the fragment remaining msuh- 
the cavity. In his endeavor to remove the particle, lie may cause it to 
I income lodged more tightly and further up in the cavity. An Amy 
examination will enable him to decide upon a couiso most suitable for 

early removal. . . . 

Root Canal Filling*.— An X-ray examination will d.-monstni i■ ^ 

a email has been properly filled or not. Such an* xamui.i 1 0 f 

tilling of a root-canal would accomplish much toward the p 

an alveolar abscess. , ..iiiahmore 

Abscess Of the Antrum.— PtW or other fluid m tin- an _ ^ ,, IVS 
may readily lie seen by careful fluoroscopic extumna ' ‘ ^ ,• ,j, 0 

are eminently practicable in diagnosticating ' ,,M exactness 

uni mm. Foreign bodies. ns roots of teeth, ure 
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and (lio relations of (In? tooth to the antrum or abscess,.* 
clearly Ik- demonstrated, also (ho position and shape ••CthTn tl,0,n rr *y 
antrum, the presence of fluid or pus, etc., which nm- i ° 0, ‘ of % 
therein. ' * 0 <,f,n, ain e( j 

ifrmfar Abscess. Dead pulp in a tooth indicates a break 
tiunity of the pericemental membrane at the apex of tin* r00 | Ml ieo0f >- 
or less absorption of (lie adjacent osseous (issue, and occasion-ilT 1,10,0 
ro(ds in long-standing cases. In the majority of instances such aif hi 
is due to imperfect treatment, but in many cases the canal of tlie V ^ 
so narrow and irregular as to make it almost impossible to fdl 0 , 0 °^ 
or cavity to the apex. When a ease presents symptoms of a poricemeT! 
inflammation and the history is uncertain, the most rational prooed * 
is first to skiagraph the field, thus ascertaining the exact location |!j| 
extent of the lesion and often its cause. (Fig. 20$. 

Tumors, such as sarcomata or carcinomata, that frequently develop 
in the antrum, can in some cases be demonstrated by careful X-ray exam! 
inations. A cavity that is free from pus, blood, other fluid, or tunions 
shows a clearer and more sharply defined shadow than where one of the 
conditions just named is present. 

Orthodontia. In deformities of the jaws due to or associated with 
unerupted teeth, the dental skiagrapher can ascertain with great exact 
ness the size, shape, and position of the teeth within the bones. 

Occasionally the dentist is called upon to regulate teeth, and before 
so doing it is advisable for him to know the exact position of the roots, 
and also to what extent the tooth canals are closed. If the apex of the 
root is not fully developed, the teeth can lie regulated more rapidly 
and without danger of destroying the pulp. 



CHAPTER Yin 

THE RONTGEX KAYS IN' FORENSIC 
I. The Legal Status of the X-Ray. 

A. A DM ISSIWI.IT Y IN VARIOUS STATUS. 

EVKK since Prof. Rbntgen’s immortal discovery has been applied as 
a diagnostic agent in medicine and surgery, the legal status of the X riv 
has been argued, denounced, and defended by attorneys the world over 
It seemB most fitting to quote a few lines from the comprehensive contri¬ 
bution of the Hon. W. W. Goodrich, Presiding Justice, Appellate liivi 
Sion of the Supreme Court of the State of New York.' second judicial 
department. 

“The general rule with regard to ordinary photographs has long been 
that, wherever the person or thing would under general rules be relevant 
if produced in court, or the jury would be permitted to see it if conven¬ 
ient, a photograph of such person or tiling, if properly authenticated, is 
admissible when the original cannot be seen. Whenever the jury are 
likely to be materially aided by the opinions, on matters of fact, of per 
sons specially qualified, they should have them, and, for the purpose of 
illustrating and making clear the testimony of medical and surgical 
experts, photographs taken by the ltdntgen or X-ray process have been 
admitted as evidence in the courts of several of the states. A reference 
to these cases will show the present status of the law upon the subject* 
The first case in which the quest ion arose in this country is unroported, 
but there is a summary of it in the Chicago Legal Xcics. It was decided 
in Colorado, in 1896, and, in admitting the X ray photograph, the learned 
Judge Lefevro said: ’During the last decade at least, no science has 
made such mighty strides forward as surgery. It is eminently a scien¬ 
tific profession, alike interesting to the learned and unlearned. It makes 
use of all science and learning. It lias been of inestimable value to man¬ 
kind. It must not Ik* said of the law that it is wedded to precedent; 
that it will not lend a helping hand, bather, let the courts 
the door t<» all well considered .scientific discoveries. * . 

■undo it possible to look beneath the tissues of OOw “ 

aided surgery in tolling of the hidden mysteries. W e >“<U®veJ 
duty in Ibis ease to be the first, if yen.use «•»«“** ■ >; , 

known and acknowledged as a determinate 


ting in evidence a process 
science.’ ” 


in thls.roun.ryj.thosnhleetnnd-^ 


Probably the leading case ,n tfttt .i^.M’soptembor 

mission is that of Bruce w. Beall (ill* Tenn. • ■ > 

■ Brooklyn Medical Journal, I'-.. "«>• 3; , 
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1S97. Judge Beard. writing for the Court, said: “In u, fl 
tin* trial, one I)r. Galtnmn was introduced as a witness, and of 

mittcd to submit to the jury an X-ray photograph, taken by |,V LS |,tr * 
ing tin* overlapping bones of one of the plaintiffs legs, at a - ,U * 
it was broken by this fall. This was objected t () h v the dl.r* " ,lere 
counsel. This picture was taken by the witness, who was a pl»\si(. n<lant ’ 8 
surgeon, not only familiar with fractures, but with the new and into " 1 
process by which this particular impression was secured. II,.V^'" 8 
that this photograph accurately represented the condition of tlm 
the point of the fracture in question, and, as a fact, that by the n ^ 
X rays he was enabled to see the broken and overlapping bones witi v* 
own eyes, exactly as if, stripped of the skin and tissues, they ' 
uncovered to the sight. We might, if we so desired, rest our conchis?** 
on the general character of the exception taken to this testimony but' 011 
prefer to place it on the ground that, verified ms was this picture "h 
was altogether competent for the purpose for Which it was offered. \,. v 
as this process is, experiments made by scientific men, ms shown by tbil 
record, have demonstrated its power to reveal to the natural eve the 
entire structure of the human body, and that its various parts «m I* 
photographed, as its exterior surface has been, and now is.” 

It is the opinion of some of the judges of Massachusetts, that X-ray 
photographs are not admissible ms evidence, contending that as cold 
scientific truths they cannot 1*3 regarded as accurate. No one can posi- 
nvely attest to the absolute correctness of the reproduction. The truth¬ 
fulness of the photograph is a matter of reasoning. In the Philadelphia 
courts, the skiagram is admitted ms corroborative, evidence, provided that 
it has been executed by an expert in the work; the same ruling is in force 
in the English courts. In Nebraska, the courts of final jurisdiction main 
am t >at skiagrams must he taken by competent persons, who must lie 
able authoritatively and indisputably to mssert, that the appearances 
shown are accurate representations of the part. 

In a malpractice suit, Carlson vs. Benton, in a Nebraska court, it was 
decided by the judge that a skiagram could be introduced as evidence, 
despite the fact that the skiagrapher was not experienced in this special 
field of work. 

In this case, an X ray photograph of an injured leg, taken after tin* 
injury had l>een treated by the defendant, was offered in evidence. The 
uncontradicted testimony of three surgeons left no room for a difference 
ot opinion as to the accuracy of the photograph, tile court maintaining 
that to exclude, under such circumstances, the skiagram ns evidence, «*» 
the ground that a sufficient foundation had not been laid, was an abuse 
of discretion. 

in medico-legal o;u«-s the X-rays are of inestimable value to the phv 
sician or surgeon in sustaining a diagnosis, to the patient who is insti¬ 
tuting the suit, and, lastly, and probably most important, to the judge 


P litoTGKN “ W *wfc».o XBinontK 

and jury, to whom medical terms and expression* .... „ 

unintelligible. A skiagram of goo<l “definition•• °? en wl,oll >' 
interpreted by tin- average layman, and it win often ^ wcU 

determining whether a ease should bo compromise Tr ™ f t0rncy 5,1 

The courts are always disposed to l.mnit v ,.f rnwl to 
methods that will elucidate tl.e intricate mics'ti,, ° f 8Ciemific 

men.. In certain tribunal,, where Uu-'kia'^L'i" rt'"'V t,r J ""” 
Suorescopie examinations in the presemv „r tl„. jmw'amHnl'v'"'' 
permitted, and tin- knowledge gained therefrom iseomSU J 2_ n( ? 

Tltc physician or surgeon (and this applies 
beginner) should always be guarded in expressing a prKithV opinion « 
,o the results that may be expected, after a difficult fLture, s, lch ^<,,',1 
involving the elbow, or the likelihood of the ahsemv „f defm mitv in , 
fractured clavicle, or tlio prevention of limping after ft,,..lure of the 
femur, etc. in any case where serious deformity and inconvenience may 
or may not result, that physician is wisest who ventures only the truth 
explaining the probable results and informing the sufferer and his 
friends that he will do the very best he can under the circumstances. 
In those cases where one is quite sure of a correct diagnosis, and tin* plan 
of treatment is the one customarily followed, a prognosis may be given 
with a reasonable degree of certuinty. All prognoses may be rendered 
slightly more favorable when the general condition of the patient is 
good and there is an absence of any complicating conditions. 

In certain eases, the lines of treatment pursued may lie perfectly 
proper, but if the patient is subject to the misfortune of having other 
maladies, as epileptic seizures, he may. by falling, cause a displacement 
of a properly reduced fracture, in which case the attending physician or 
surgeon is, of course, not held responsible. 

B. Technic of Medico-Leoa.i. Skiaorapiiy. 

The tcclinic in these eases demands speeial care, so that the negative 
shall bo sharp and clear. It is not only advisable, hut admissible in 
many of the courts, to have a detailed history of the case jotted down, 
the health of the patient prior to the injury, the time and the manner 
in which the accident occurred, and the method of treatment pursued; 
os well as the character and location of any marks on tin* patients 
IxHly, the length of time that they remained, etc. 

The condition of the heart, lungs, and other organs after the 
accident must not l*o overlooked. First, the patient should ,M ‘ ‘ an 
fully examined in a darkened room by means of a screen or tluoruscopt, 
in such a manner that lie and his attendants may not observe t •* n sti 
obtained by the examination. The examiner should never 1 m* alone w ten 
examining the patient, but should preferably have a 1 1 ' ' 

or anotlier X-ray ox pert, to verify the facts observed. H 111 
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Urns gained should remain secret. Following the fluoroscopj,. , 
tuition, a skiagram should be taken and developed later, so that H 
of the injury may be preserved. Two plates should be placet! OI1( . * <M ' 1 
of another, so that two negatives may be had for future rf.f 0r p 
Occasionally a plate is spoiled during developing, and the patient ref,!*’ 
to undergo a second examination j still t he examiner has in his posse^iT 
a good record of the ease. The plate should always be placed in p ()Sitj “ 
in the presence of a witness, and it. should have a mark upon it, SU( .j, n 
a key, ring, or letters, so that, the operator may lie able to identify i|^ 
part or side from which the negative was taken. The record should 1* 
kept in a book, together with the history of the case and a detailed 
account of the time of exposure, the distance of the tube, the number of 
amperes and voltage of current used, the kind of apparatus employed 
etc. Negatives of the part should always bo produced from directly 
opposite points of view, and. where possible, the injured and corre¬ 
sponding normal parts should be carefully skiagraplied for purposes of 
comparison. After developing the plate, no information regarding it 
should lx* imparted except to counsel or the attending physician. 

The negatives should be prepared prior to going to court. To 
render them more intelligible t<> the judge and jury, the names of the 
bones seen, etc., should be written on them, whether right or left, lateral, 
anteroposterior, etc. An arrow, or other mark, should lie on the 
negative, to elucidate the seat of fracture, dislocation, or other injury, 
and also the date of its taking. Under no circumstances should any other 
mark lie placed on the negative. 

The injured and corresponding uninjured parts should be printed 
and mounted side by side. The printing should be of equal and uniform 
density, and upon it may be written any points that may bo of value to 
the judge, jury, etc,, as, for instance, the diagnosis of the case in 
question. Occasionally a tracing upon the print is permitted by the 
lawyer for the defendant. 

r. How THK Skiagkapheb should prepare for Court. 

AN hen the X*ray witness is called to court, it is important that lie 
prepare himself thoroughly with the anatomy, physiology, and pathology 
of the part involved. He should hold a consultation with the medical 
or surgical expert who has employed his services. In this way a cornet 
opinion of the case can he imparted. The skiagrapher should have with 
him the negatives and prints, the result of his X-ray examination, to¬ 
gether with a set of Ixmes of the part under consideration. When 011 
the witness stand, he should be careful and accurate in his statements. 
In order that the jury may fully comprehend the statements uttered, 
his answers should be as free from medical terms and technicalities :,s 
possible. Answers should always be brief and to the point The witn«* s4 
under cross-examination should not lose his temper; instead, he should 
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make every effort to remain culm and self mm 

answers according to the findings, on the X ” p08Cd * your 

answer questions irrelevant to thesubiect mm" ' > .. ncgallvo * If asked to 
relate to the findings on the negative Z li ? an » or do not 
answer, “ I don't know.” b ’ hC 8kia Wher should simply 

In our present knowledge there are many tiling it , , 

interpretation on the negative, a.ul we must fmnklfaiW ' ? Correct 

When selected as an expert witness tln sk , , t ,at fact - 

attorney employing his services, to 
employed in the production of the X-ray „ 1!K ative aa.l.i,' 
made the latter should bn cross-examined and until P^cian who 

Th0 » ,mKm " * «« »>>o«W always be bmagH S' 

The following arc some of the claims made by plaintiffs ' 

That the physician or surgeon failed to properly diagnose the ease 
That the attendant delayed too long in the reduction'nf an unrocomtod 
dislocation or fracture, thus seriously inconveniencing the patient and 
preventing his earning a livelihood. That by tardiness in, or total neg¬ 
lect of, reduction, temporary or permanent disability has resulted hi a 
joint. That ankylosis, neuritis, or palsies have been caused by .splint 
pressure, or that irreparable damage has been the outcome of callus for¬ 
mation in the distribution of an important nerve trunk. The foregoing 
claims may l>e prevented if the physician makes it a practice to have 
early and skilful skiagrams of his cases, if he gives guarded prognoses 
in all cases, and is careful and scientific in his methods of treatment. “ It' 
a physician or surgeon departs from the generally approved methods of 
practice, and the patient suffers an injury thereby, the medical prac¬ 
titioner will he held liable, no matter how honest his intentions or 
expectations were to benefit the patient ” (Taylor). 

The use of the X-rays is so universally commended in the modern 
works on surgery and medicine, that the surgeon Who fails to apply them 
in doubtful cases, may justly be accused of negligent practice. In 
medico-legal cases, the X-ray diagnostician is likely to lx* asked the 
following questions: 

1. Docs the skiagram show fractures in all cases in which they 
This question may be answered thus, not only will a fracture be show ni n 
almost all eases, but the texture of the bone and the relative 

of the surrounding parts will also be shown, and any disturbance in i »• 
texture will be noticed. Rupture of ligaments, periosteum, and tone ons. 
diseased conditions of the Ihmics, etc., may also ho observe*. 
lx* excluded. .. „„ 

2 . Does the skiagram show callus formation ' •'* 11 * . on>| 

from tho sixteenth day after the fracUirc, ^ timcl> f,he 


fication, which may la* as late as three 


accident. The duration 
the ago and health of the 


sarisBSK*- 
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compound, its location, <•«<*. When the bones are in perfect apnr . 
callus formation will Ik; hastened. Massage will also facilitate it« ,, V" 1 ’ 
tion. It will 1»* seen from the foregoing that it is not always ( . r °' Uc ‘ 
predict how long it will be before callus will be strong enough wT* 
port the parts, but. by skilful X-ray examinations the amount and 
of the call ns may be determined. ‘ Sl, - V 

3. Another question often asked is, “Is the fracture united or not »*• 
The answer to this question will depend upon the age, general 

local complications, and mode of treatment employed. By pressing 
the bones and at the same time viewing through the fluoroscopy *<! 
can tell definitely whether union is firm, and by means Of the skiagraph 
we can tell the amount of callus. 

4. In cases of deformity, we may be confronted by the question 
“ Was this deformity avoidable or not t" The avoidable cases are those 
resulting from an incorrect diagnosis on the part of the surgeon, or an 
improper line of treatment The unavoidable cases are those of oblique 
fracture where tin; over-riding of the bones cannot l>e prevented ; extra- 
or intra-capsular fracture of the head of the femur in the aged, where 
shortening is inevitable; in compound comminuted fractures, where it 
is necessary to wire the ends of the bones, resulting in shortening; and 
in intra-articular fractures often terminating in ankylosis of the joint. 

Functional disability and the degree of visible deformity do not 
bear any definite relation to each other, as the deformity may be great, 
but the patient nevertheless have good use of the part, and vice v<m\. 

It is sometimes necessary lor purposes of identification to reveal the 
age of the patient or of the dead body, or to tell the age of a female 
child, as in eases of rape, etc. 

Advantage is taken of the fact that the epiphyses of the various bones 
are known to ossify at different ages, and by making X-ray examinations 
of the bones, and knowing at what period ossification takes place, an 
approximate estimate of the age of the individual may be determined. 
The age of a foetus can also he discovered by this means. The hydro 
static test for the determination of still-born infants may be corroborated 
by the X-rays, as the lungs will appear opaque if they have never been 
inflated, whereas if the infant has been viable for some time, they will 
present mom transparency. As an evidence of the existence of death* 
tin* X rays play an important part. After death, the pulsation of the 
heart is invisible and the organ presents a sharp outline. This "ill 
comfort those who are in constant terror of premature burial. 

In February, 1890, Dr. J. William White, Chairman of the Medic" 
legal Committee of the American Surgical Association, sent a circuit* 1 
letter to each of the members asking replies to the following question" 
concerning the value and medico legal relationship of the X rays: 


1. Have you found skiagraphy reliable in the diagnosis 


of (<*) 


fractures attended with so much swelling of surrounding tissues 


that 


THE KONTOEN RAYS IN FORENSIC MEDICINE. m 

satisfactory palpation of the fragments is inrnosdhu* , „ 

about joints? (r) Epiphyseal separations? J, y <h> 
of the femurt (c) Ununited fractures! if i„ ‘ of thc 1,ook 
iug to one or the other of these classes, the ski icrr.‘ Ls “ s ’ >olon S* 

p! ‘" y a ; 

2. Have you any reliable cases of recognition nf . fk , 

u„. ba.se of the skull! O .. Fracture or dislocation of ,he ™n" hue 
(c) Fracture of the sternum, scapula, clavicle, or pelvis! 

3. I)o you know any of thc cases in which th. icstimony »f the 
skiagraph in cases of supposed foreign bodies in tissues, or of tumors, 
gall stones or kidney stones, lias led to ineffective or mistaken 
operations ? 

The conclusions arrived at are succinctly stated as follows: -The 
routine employment of the X-rays in cases of fracture is not at present 
of sufficient definite advantage to justify the teaching that it should lie 
used in every ease. If the surgeon is in doubt as to his diagnosis, he 
should make use of this, as of every other available means, to add to his 
knowledge of the case, but even then he should not forget the grave 
possibilities of misinterpretation. 

“Thera is evidence that in competent hands plates may lie made that 
will fail to reveal the presence of existing fractures or will appear to show 
a fracture that does not exist. 

“ i„ the regions of the base of the skull, the spine, the pelvis, and 
the hips, the X ray results have not as vet been thoroughly satisfactory, 
although good skiagraphs have been made of lesions in the last three 
localities. On account of the rarity of such skiagraphs of these parts, 
special caution should be observed, when they are affected, m basing 
upon X-rav testimony any important diagnosis or line of treatment. 

-As to questions of deformity, skiagraphs alone, without export 
surgical interpretation, are generally useless and frequently t^ 
The appearance of deformity may l>e produced in any normal bone,. 
existing deformity may be grossly exaggerated. 

“ It is not possible to distinguish after recent traeture> - ^ ^ 

in which perfectly satisfaetmy calltts has formed 1 uni „„ 
on to iiim-uiiion. Neither can DM 1 There ■* 

by callus ill wbicb lime -alts lmu ' x ,,, vs j„ thw eases 

abundant evidence to show that the use o wm-./ical methods, and 
should bo regarded as merely the adjunct to other surgical 

that its testimony is especially fallible. t i, 0 majority 

“The avi.loi.ee as toX ray burns seems ^„ 

of eases, they are easily anil certainly^prertn.. ^ , ip . wl see|.ii 

Still a matter of dispute. II ,»«■» wtwhM S |l|-l n wl hr,i«i« 


bilit ies due to idiosyncrasy an* renn 
it may make a given individual cwpeci: 


^VSlc.u.W.h. nujary. 
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a f„ |)|«> recognition of foreign bodies tho skiagraph j H ,,r tl,«* 
matost vnlnc ; la »»**'*»• localtatlwi it bns occasionally failed. T ,„. ' >r >' 

fakes recorded In tho former ease should easily have I.. ttVof( , <H| j* 

tlie Jntfor they arc becoming less mid h-** frequent. ami |, v . . . [ ** 

men t of nceumte mathematical methods can probably in tj,„„ , H1 <>,/> 
noted. In the meanwhile, however, the surgeon who bases an ti„p, )r i”l 
operation on the loonlfr-niioii "f a foreign body burial i„ the tj w , , 
ataonlfl romomtier tho possibility of error that still exists. 

“It hits not seemed worth while to attempt a review of the situation 
from a strictly legal stand point, ns different states and different jm|^ 
vary in their interpretation of the law. The evident ., shows however 
that under many differing circumstances the skiagraph will undoubtedly 
he a factor in medico- legal cases, 

“The technicalities of its production, the manipulat ion of thoappui 
rattLs etc., are already in the hands of specialists ami with that subject 
also ft. has notseemed worth whilo to deal. It is earnestly recommended 
that the surgeon should so familiarize himself with the appearance of 
skiagraphs with their distortions with the relative values of their 
shadows and outlines, as to be himself the judge of their teachings, and 
not depend upon tho Interpretation of others, who may lack tin* wide 
experience with surgical injury and disease necessary for the correct 
reading of these pictures.*' 1 

With the exception of the statements that sk; _mis of fracture of 
the base of tho skull are unsatisfactory, and that Mi.- detection of callus 
formation and fibrous union in recent fractures i i,,t always possibly 
there are few. if any, surgeons who to-day won • nlorse any such 
conclusions. More exact methods of study and i r t.n iat ion of nega¬ 
tives, and greater refinements in the necessary ted . have made X-ray 
examinations and applications invaluable tiids in ,m in im* and surgery. 
The very men who in 1899 ascribed doubtful \aim- t,, the \ rays are 
to-day its stanchest supporters; indeed the judg, .(••-! jury will frown 
upon a practitioner for negligence who has failed t-, : ,\ a ,l himself of this 
most precise and scientific method in any on*- of doubtful diagnosis, 
whore, through its agency, practical results might have been procured. 

II. The Physician's Responsibility in Cases of X Ray Burns. 

X-ray burns are divided into two great classes: Those produced 
! UI * ln K un examination for diagnostic purposes and those brought about 
>y irradiation for therapeusis. Shortly after the discovert of the X-rays, 
° a £ ent in diagnosis was not infrequently followed by a dor- 

,S J. . *f 8a,t °f inadequate apparatus, fewer rolinenwntH in technic, 

' * ®*pcrionce in tiie application of the new agent. Ihit in 

P COf l,, ese various factors, the most successful, the most skilled, and 

'The American Journal of the .Medical Sriencw, July, UKX). 
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N in MRnic-Tw . 

Ilm most earnest student of the X n ■ 

apparatus, is liable at times to VroikL^*',and m** ... , 
which of us are victims of idiosyncrasy , ? Tor ^ "^' r " 

... nr.. lierwise, of,he X-rS’ ^ kno ** '»■“ P . ? ** 

When a patiem applies for X rav tre. , 
mention the p«»ssibility of n burn a’ri.l lhe filtla (5raohepii , > 

I rent MW,,, l.i,.. W |r«r Imv,. I, »M.bta r “ 

W .tl. .dmsynerasy and no exact men*,!! M, l*rvisi on . 
spcemlist who follows the mtablished rules tin"!, ° f do9a « 0 * «hc X-ray 
and by experience, is taking the safest and tl,^1, 0Wn hy h » ^nfrf-rj 
Th«* subject is best treated of bv i Jji '**\y ^rational conn*, 
cases wherein damages have been asked by tho ^ ‘“‘P^tant 
lessm*ss. negligence, or lm-ompetenev nnn! <i ,n I ,,r “ n: ‘nt. urging ,,. rp 
In a suit against Dr. Samuel biovd of tin p, J rt of rudiolo^ist 

//„• patirnt ,n<* want'd , h( . (hnfffr ^tOradnate Hospital 

taken. when a diagnosis of appendicitis w, s ’ J7° were 

complained of an X-ray burn prior to the om-nitZ* n ,he 
closed an appendicitis of an advanced tvne t, , ^ration dls- 
damages for tin- - burn." The contenH«« t 4 ! T ,lt to leaver 
the dermatit is from which the plaimin' suffered ° f tkc ,lefon <* was that 

pn-piinitmn r..r ... ' r „r T fr0m 

The .. never name ^ n " 1 f ™“ "•* 

III October. 1st 1 7 , Dr. Frank , . 

damage suit for producing a severe dermatitis whh rt*® clefendant in . a 
tiff averring that . arclessncss was lanwlv the forays, the plain- 

«f their en,pl„v,ne,„. The verdict rende^ « 

defend,,,.! ,he conrt tolding tin,, i„ thin. , ho 

,7" lK> "" rt " T iBnry Ski " aml plaoin, ,he 

the same r«- ■' ig as chloroform amesthesia. 

In the .,f Ilenslia tvr. Wheaton, the Supreme Court of Minnesota 
nKuntams tl,..* a,, actum for negligence and unskilfolucss, the rub- of 

liability is the same as that applied to other actions for malpractice, and 
J" 001 1 “"I prudence. Being the first case of ita kind in 

Minnesota ; , iudge remarked that no rule of care in such case* had 
Ikmmi laid down But there can 1 m* no doubt that the rule applicable to 
t he Care and skill reijuired of physicians toward their patients in other 
cases applies That rale was stated in Martin V9. Courtney, S7 Minn. 197. 
in the following language: “The legal obligation of the physician to his 
patient, when* his conduct, is questioned in an action of this character, 
demands of him no more than the exercise of such reasonable mro and 
skill as is usually given by physicians and rorgeooi-ia good standings w 
'I he plaint iff testified that the exposure of his person to the rays was 

' J'Hirnnl m the American Medical Aieodstion, Februarx-12, 
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for too long a period of time (30 to 10 minutes), and (hat tin* tub.* w . 
placed too dose to his body (two inches, except at one visit, when it ** 
placed more distant). 

The foundation was fully laid for the opinion of an expert touchim, 
t]w questions involved in the case. But the expert was not a physician 
and surgeon, and the defendant raised the objection that only one was 
qualified to testify against him, under the rule pronounced in the case of 
Martin rs. Courtney, 75 Minn. 255, where it was held that, in an action 
against a physician or surgeon for malpractice, unskilfulness in treat 
,nont being charged, the physician was entitled to have the propriety of 
his treatment tested by physicians of the same school, the trial court 
applied that rule to this case, but the Supreme Court was of the opinion 
that it erred, contending that the application of the rays to the complain, 
ant was not for the purpose of treating any disease or ailment from which 
he suffered, but for tho location of a foreign substance, thought to tie in 
his lungs (the gold crown of a tooth). 

In the Courtney case, mentioned above, it was contended that ihe 
apparatus for the generation of the rays, likewise the flitbroscope. has 
been used very generally by electricians, physicists, skiagraphers, physi¬ 
cians, and others for experimental and demonstrative purposes. It is a 
scientific and mechanical appliance, the operation of which is the same 
in the hands of all. It may be applied by any person possessing the req¬ 
uisite knowledge, and there would seem to 1 m* no reason why its appli¬ 
cation to the human body may not be explained by any person who 
understands it. Tho rule in the Courtney case could therefore have no 
application to the ease being tried. For in the latter, the rays were not 
applied :ls a remedial agent, but for the scientific purpose of discovering 
the presence of a foreign substance in the lungs. A physician, therefore, 
who applies the X-rays, not for medical purposes, but to locate a t"i 
eign substance, is not entitled to have the question of his care and skill 
determined only by the opinions of physicians of his own school. 

A suit of unusual interest has lately lieen heard in the high courts. 
A «'hild supposed to have run a needle into his knee received repented 
X-ray examinations. Xo needle was discovered. A severe X ray hum, 
resulting in an ulcer, appeared on the inner side of the knee, which 
several months to heal. The examinations were made by a mechanic, 
under the supervision of a medical man who had not a practical k 1 ’”" 
edge of radiography. It appears also that he did not recognize the u " ’ 
as an X-ray bum, but after its formation continued his examiimii" 1 • 
Discovering the cause of the injury, the child’s parents asked dam.i r '^ 
for alleged neglect on the part of the defendant. Tho trial last' d ^ 
days. Assuming the truth of the statement of the child’s relatives, 
the tube had been held close to the knee for periods of a halt h«»m. ^ 
experts on one side gave their opinion that, such application f 

negligence. On the other hand it was maintained that the tub* 11 


. . 

came nearer the knee than eight or to,, 

graphs produced, it was held by experts i|,„ .T' T"' from »“■ radio, 
must have bee,, eight inches. The jury r l‘ " f <rap, w „ re 

defendants on every count, finding that thVm ‘ il vcr,lict for the 
l„ the I ‘nited States a suit was br„„g|„ f„r“!- 0 ^f l ,' K< ' nw - 
J>r. Otto Smith and Professor \\\ <\ p uchs f tl: ‘ m «gesagainst 

aged 37, broke his right ankle as the result ., UCa ? 1 ^> ' , The plaintiff, 

O tstin. He was able to attend his 

then practically as well as ever. ![„ only suffer,.,1 r.. 77 was 

and occasional swelling in the ankle. <„, K.|,temb7r W i<lL 8ti (?' <!8< 
photographs wore made, each sitting occunviiur fp<mi „ - V 1 ’ - v 

,ninnies, the tube being placed five or six in'ches r,„„, t^ank'l? "vn 
under the exposure I lie patient complained of sl,-,r„ , 8 

'I’hrcc days after a slight redness npp'enred 

adjoining one, which m three weeks lmd spread over almost the entire 
dorsum of the foot, later forming a blister. An intensely ntunfol ulcer 
formed, for which condition amputation of the foot was performed The 
jury awarded the plaintiff a verdict for $10,000. 

A rather remarkable case was that of a man named Shelly, who 
brought suit against I)r. (j. \Y. Spoltn, of Indiana, claiming $10,000 
damages for X-ray burns upon his face and left hand. The patient 
was treated for a cancerous growth on the under part of his tongue. 
He was warned of the possibility of a bum before the treatment was 
instituted. After two weeks a slight dermatitis developed on the 
patient’s face, and the treatments were then discontinued. The patient 
claimed that the doctor directed him to hold down the lower jaw with 
his left hand during his treatment. It was proved on trial that the 
only real injury' was to the hand, and this was shown to be caused by 
infection of a wound on the hand. The hand became infected because 
tho patient persisted in wiping the saliva from his mouth, against the 
advice of his physician. The court decided in favor of the physician. 

It will he interesting to note brielly the views entertained and the 
verdicts rendered by European jurists. A few an* subjoined. 

Suit was instituted against **I>r. Sell.” by a lady whom lie treated 
for a heard like growth on the chin.* A burn developed, involving not 
only tho chin, but also the neck and part of the ‘‘heat. A \<»r*lut lor 
*75 was found against the doctor, lie appealed, to have a truly compe- 
tent export stimn.om.l to th-oklr, naming Promt'!, °* 

He also asserted that he was not responsible tor the de\ as tod 
by the burn, ns it wan freatotl by other physicians w 10 1 

' A summary of Iho a,.,*.™ in thr A.Hon, N no ... * ^ M "' 

May, lstm, No. 5, p. rxto. 

’Mcdico-Legnl bulletin, January, 1W>3. 

* ined. ('t.-Zt|{. 
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carbolic acid, etc., while experience has shown that strong mea » 
injurious in snch cases, and tliat X-ray hums should be trr- 1'!? 8 i,r - 
exceptional mildness. " ' ? ith 

In France, a trial heard before the Civil Tribunal of the s, 

March S, 1901, resulted in heavy damages for injury following the?? 0 ' °! 1 
cation of the X-rays.* In delivering judgment the court foiinO^?* 
3Iadame Macquaire suffered from osteitis of the femur, and was n , l ^ at 
to Dr. Renault for an X-ray examination. Three exposures wi-reV- ? 1 
the first lasted forty minutes, the second, which occurred eight days la * ’ 
consumed forty-five minutes, and the third, which was given fifteen d ^ 
subsequently, occupied a duration of one hour and a quarter, v s r2* 
erythema was noticed l>cfore the third sitting. The three exposir' 
which gave a negative diagnosis, were followed by a deep burn of u,,. 
abdomen that necessitated treatment for two years. A scientific report 
of the case was presented to the court by Professor Brouardel. who 
stated that the operator’s apparatus, which at one time was efficient 
bad outlived its usefulness, and that he had given too long an exposure 

The cflurt, commenting upon the defective methods employed, 
observed that the defendant was called in not ;is a medical man but 
as an electrical specialist, but that, nevertheless, his medical title had 
gained the confidence of his patients. A too long exposure was certainly 
one cause of the accident. The third exposure of an hour and a quarter 
was inexcusable, in view of the fact that the tissues had already been 
injured by a previous exposure a little over half that time. The con¬ 
clusion of the court was that Dr. Renault had committed a grave 
professional error, and he was ordered to pay 5000 francs damages. 

Hie suit against Professor Hoffa, of Berlin, the famous ortho¬ 
pedist, became widely known not only because of the prominence of the 
defendant, but more so for the complicated etiology of the injury. 

1 he patient suffered from ankylosis of his hip, presumably alter 
coxitis, for which he was treated by the Rnntgcn rays under the super¬ 
vision of an X-ray specialist. Altogether he was exposed six times. 
No change for the better occurring, the patient consulted Professor 
Mnffa. who advised a diagnostic exposure in order to ascertain the con¬ 
dition of the hip-joint. The distance of the tube from tin; abdominal 
integument was 30 cm., the length of exposure twenty-five minutes, 
len days later extensive dermatitis set in, which caused the patient to 
bring charges of criminal negligence in the treatment. Professor Hoffa, 
in defence, claimed that the exposure was made according to the prin¬ 
ciples adopted by the medical profession, and that furthermore these* 18 *' 
tiveness of the skin was increased by the previous irradiations. The 
district attorney, after having called upon an export, who .sustained 
Professor Hoffa, dismissed the claim. 

* Gazette dcs Tribuneaux, March 9, 1901; and U Semaine MAlicnle, March 1 ; - 
1901, So. 0, p. xlii. 
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At present, by our greatly improve* IUMl 
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burn. ,1 his patient, even in spite of theproS"’ Hoffa no, have 

woul.l not have been exposed for UcnCv.fi™ , g ,rr,t ««o”> because he 
We may safely expect that daina*. • Unut<8 ' 
cnu«.l during diagnostic exposures, 'S w, for ,! "'''S«"ray bums, 
(juciit. But with the employment of tl„. nlTf" "1"'° ''"'re- 

burns have now become a rather common aceident , P ™ ti<: pttr P«*S 
s.,its were brought, againrt physicians o„ ,|, c Z 'd ,h‘f inatanK ' s 
the necessary menns of protection; i„ nu~t ,7. "'- V ' 1,1 ,lut 

cliaracter of flic diseases demanded so severe tl 'T CaSCS thc revere 
had to be contended with. This f-u-t ,1 - lrt ‘ atmont that burning 

perfidious nature of the suits. Whero^Zio 
concerned, such lioroic therapy is injudicious ’ " lo " e »re 

A man suffering much distress* in the earlvsi^^i 
was sent by his physician lo u firm of chemist, for 
A-rays, lire raj* were applied ten or eleven times and the , hv L , 
wxs never present. The man who administered the treatment often left 
tin- patient during the sitting. The machine emitted great sparks and 
one,; or twice gave the patient a sl.ork, but being quite ignorant in-made 
no complaint to Ins physician. His feet began t.> blister, for weeks 
ho suffered greatly, and his screams were such that lodgers left the 
house. Eventually, the soles sloughed off and lie became nimble to 
walk, lie brought an action for damages against the firm. Mr. CJhis- 
bob'* Williams, superintendent, of the X-ray department of the West 
London Hospital, was called as a witness, lie said that it was evident 
that the plaintiff had been placed too near the instrument—12 or 18 inches 
being the proper distance, not 2 or 3. In cross-examination he admitted 
that the use of the X-rays is a recent innovation, and that even physicians 
are burned at times. The plaintiff’s physician said that he hud never 
administered tin* rays, and that ho had only studied the subject from 
books. He said that he thoroughly trusted the defendants, who had 
often administered the treatment for him. merely telling them the part 
to which the rays were to he applied. For the defence it was urg'd 
that the defendants were not liable for mistakes of the physician. \N it 
nesses were called to show that it is essential that a physician should 1 h* 
present as well sis the person who administers the treatment. I he 
defendants stated that they had not studied the properties of the rays or 
administered them from a therapeutic point of view. Thojury i* minim 
a verdict for the defendants. . , . nt « rf1 

McdicO'Ittgal A*prct of X-ray 8ttMy. Heniroclinn -I the l>«*™ 
capacity by means of applications of the Uontgcn rays m»\ 

.* i . uTl... Muliro-lival A»pcct of Aai'lcot* 
1 Quoted front ... article Tin • '• .^ ApH1 fit, 

caused by tho Rontgen Hays, bv ( nrl -*•*•» 

1904. ... i.i tiMhi 

•Journal American Medical Association, 
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prove of frequent occurrence if tin* nso of tlio apparatus by anybody 
everybody continues to be permitted. Tin* matter was brought „ I ’"" 1 
Heimecart at the Ibintgen Bay Congress recently held in ik*rli„ M '- 


advocated legislation restricting to physicians the use of the rays < m | M|I| 
beings arguing that it wouhl be difficult to punish laymen in n„, 
of avoidable injury. He met with hearty support in his contend!," 1 
and, on motion of Dr. Beelicr, of Berlin, a resolution was adopted r : ,l|'i "’ 
upon physicians to employ only medical men in X ray work, jH u.lin! 
legislation on the subject. 


tiding 


A committee was recently appointed by the Paris Academic 
Medeeine to report on the question whether the medical use of the pom 
gen rays should bo restricted. They emphatically advocate that the 
medical application of the Hontgen rays should be legally restricted to 
duly qualified persons. Their conclusions are based on the established 
facts that the medical use of the Kontgen rays may lead to serious acci¬ 
dents, and that certain practices may prove a social danger, while on 
the other hand, only qualified physicians or health officers, or regularly 
licensed dentists (in the domain of odontology), are capable of interpret¬ 
ing the results obtained from the point of view of the diagnosis and treat¬ 
ment of affect ions. 1 

1 I’reuse medicate, May 18, 1905. 

* Arch, d’felectricitf medicate, February 10,190*3. 


PART HI 

RADIOTHERAPY. RADIUM. AND PHOTOTHERAPY. 

... n,. a Cal, oration. Tbe r' r" 

Of the I deepor rtrortun* ofctnthe profe^a , C5S p^" 

,.oo,l than m «l,o supcrfietal variotv. la tubort-alo^ .. 

r **«* mi * . .to alone will be u, c de icr 

mining lacter. As assertions without proofs „,u>t weaken any statement 
the following portion of the work is devoted to the thcrajHiitic action 
of this agent, its uses, its limitations, its < l isad vantages, from which 
the reader can glean more information and arrive at more decided 
conclusions, than by the recital of a number of theories, that at Inst 
would bo inexact, hypothetical, and abstract. 


CHAPTER I 

ACTION OP THIS X-RAYS OX BAtTERIA. 

Tin: results obtained by investigators on the question of the bacteri¬ 
cidal power of the X rays seem confusingly contradictory in many ways. 

There are a number of authorities who, from clinical experience 
with the action of tin* X-rays on bacteria, firmly believe that the action 
of the rays upon certain of the micro organisms is in the main detri¬ 
mental to their development, and that destruction results from a few or 
more applications. 

In March, 1890, Dr. \Y. \V. Keen’ reported the results obtained by 
tin* action of the rnvs on the pinkdtued streptococcus bacillus anthm 
eosis micrococcus prndigiosus. yellow sareiua, tho tubercle lwcillus, etc. 
He asserts that after exposures, firsts for half an hour, and then twice lor 
fifteen minutes, neither lethal nor inhibitory effects resulted upon he 
cultures. Dr. Davis, a few months prior to Hr. Keen s ropor , P > 
exactly similar remilts, the hitters report confirming what had already 
been stated by I>r. Davis. ... . , ai„ r tmeilli 

Bertoii ’ ... W 1., exposed ***£%£%, 

on bouillon, to tin* action of theX*rays for pcrio* 

•The American Journal <.f 

•Ball. (ten. de TMfOP. NovemberH.1 ;WJ 
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and sixty-four hours, but, in no instance was lie able t< 
result on the vital manifestations of the various micro.oreT .° XS, ' rVfi any 
Wittlin, Wolff, (•ninunach, and many others have made 1 * 1 " 
on various types of bacteria, the results on the whole boine- ' X, "‘ ri,nt ’ , its 
Mtihsam 1 reports that general tuberculosis in the trulnl!.^- 1 ' 0, 
anveted by the X-rays, whilst to a certain extent a localized 7*f lg ‘ s 1101 
is hindered in its development. ‘ raborculojji 

Borman i * reports that lie exposed numerous cultures oft 
for six hours to the action of the X-rays, at a distance of f DaCteria 
to two inches. No alteration in the rapidity or mode of dev i°" 1 0,10 
in the formation of gas. or in their color, fluorescence or v2T'' U 
was noted. ’ ' ,r meiice 

J. Brunton Blaikie* concludes that the rays have no visible bm, 
on the growth of cult ures of the tubercle bacillus, and that the el ^ 

constitution of diphtheria toxin, like ... chemical stmetnr^ 

tlio retina, is not affected by tlieir vibrations. 

(iocltf reports the results of Minch's experiments. In his i„v,.„ 
tf.tions Minck fonnd iimt sunlight, daylight, and arc-liglit caused a rvrak 
ened condition, amounting l„ injury to the bacteria in cultures 'll,', 
exposed agar plates of typhoid bacilli to the rays for thirty minutes with, 
out any injurious effects. By these experiments lie proved that, a fewer 
number »i typhoid Colonics developed on that part of t he plate exposed 
to the influence of the rays than on that portion not so exposed. In 

Minck s later reports he specifics that no had offects were product.. 

the typhoid bacteria when they were exposed to the action of the rays 
for eight consecutive hours. 

II. Ricder* reports the experiments performed by Schultze and Heck 
upon bacteria with color producing abilities. The micro organisms were 
p ante* in ag.n -agar soil on Petri dishes and exposed from thirty inin- 
utes to two and a half hours to the influences of the Rdutgen rays. It 
was shown that after twenty-four hours’ exposure, the bacteria had thrived 
rpute considerably, also that those shielded by lead, from the full action 
of the rays, produced the same color as those that were subjected to the 
full action of the rays. In the experiments a coil of 12 cm. spark length 
was used, and the tube containing the bacteria was 25 cm. distant from 
the source ol the mys. He concludes that the rays are negative as 
regards chromogenic or color-producing effect of micro-organisms, ami 
that they cause a more rapid spor illation of the bacillus subtilis, while 
retanling that ol the bacillus authracis. 

1 Kreie Voreining. <1. C’hir., 1808. 

* Giorno della v. soc. it. dig., May and June, 1896 . 

s Tlu- Scottish Medical and Surgical Journal, Mav, 1897. 

4 ForUichritte a. d. <»cb. d. K ntgonatr., It. i., 1897-1898, page 34. 

1 Mfinchener med. WochenKchrift, 1898, So. 4, 101-lot. 
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Prs. Norris Wolfenden aiul Forbes 1 , , 

with the bacillus prodigiosus. Thev n<lncte ^ experiments 

the same to the fifth generation. Wh-m expo^d toil 011 ^ r,VM ‘ h carr - vin K 
of sixty minutes, there was a great increase f for a I* 01,5011 

pigment production. An 18-inch ^^^‘5 
vol s, with an amperage from S to 10. The cnltura was p ^ w 1 
inches distant from the vacuum tube. The same invest igatotToW^ 
only very slight changes 111 the protococcus 

SabrazAs and Rividrc* report the result of their experiments con- 
ducted with the bacillus prodigiosus. The culture was placed n cm 
distant from tin* vacuum tul>c, tin- dishes being covered with black paper 
so as to exclude nil possible light. They observed no changes in the 
chromogenie ability of the bacilli; the morphological characterlsth-s, 
growth in particular, remained undisturbed by a daily hour exposure f..r 
20 consccutivc days. They also performed experiments with tho rays on 
the heart of a frog and also upon the leucocytes, failing, however, to ob¬ 
serve any important changes when the exposure lasted from 20 minutes 
to one hour or even longer. 

Schaudinn* experimented on various types of unicellular organisms, 
showing that the protozoa differ greatly in their reaction to the rays. 
These differences depend possibly on the varying conditions of the nuclei, 
and on the presence or absence of capsules. 

Dr. P. Robert Zeit, of the North Western University, 4 gives the 
result of experiments upon various forms of micro-organisms, and arrives 
at the following conclusions: 

“Bouillon and hydrocele-fluid cultures in test-tubes, or non- 
resistant forms of bactorin, could not be killed by tho action of tin* 
rays after 48 hours’ exposure, ami at a distance of 20 mm. from the 
X-ray tube. 

“Suspensions of bacteria in agar-agar plates exposed lor a period of 
four hours to the rays, according to the plans carried out by Busier, 

were not killed. . .... . _ 

“ Ttilmreulous sputum, even when exposed to tin* Kontgen rays tor 

six hoars, at a dMaura of ft.. «« - 2 from ““ lh '' 

acute milinry tutarculosta of all the guinea-pig* *o inoculated. *“»««* 
ravs have no direct bnctcriridnl properties.’ 

lx,riel and Oonoad,' Fioroullni a,at laaascl,,. report an arrest 
development of the Imcilli in the guinea-pig- 

1 Lancet. 1898, p. 1752. 

•ComptM-nmd. Acwd. d. Sc. Pani*, !**•• °” l \ ^ ! him d’fclectrieiu- MM., No- 
* Pflflgcr’a Archiv f. d. w*. l’hyriologie, 1W. ah 

8°, 1®0°- . ., .. . lMTH-lation, 1901. xxxvil. H32- 

4 Joumnl of the American Medical Aa*xJ« 

•Comptea-rcnduS, 18W- 
•British Medical Journal. 1897. 
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Kiciler' hns reported quite elaborately on this subject, rio 
Volt-Ohm tulies, ami a coil of lli inches (30 cm.) spark length ^ 
distance of the anticathode from the cultures was four Inches, and th 
exposure was from one to three liours. The cultures were covered fo 

a leaden plate having a central aperture, so t hat ... part niJw 

be readily compared with the nnexposed aiva. An agar plate culture* of 
eholera vibrio was then placed in an incubator kept at a temperature 0 f 
37 ° (\ after it had been exposed to the action of the rays for forty-five 
minutes. In the incubator was also placed a eonfcrol culture plate, which 
had not been exposed to the rays. On the exposed plate, the colonies 
were markedly fewer in number than on the nnexposed plate. Similar 
experiments were made with gelatine cultures of the bacterium coli 
staphylococcus pyogenes aureus, streptococcus, bacilli of anthrax, and 
other bacilli. The tubercle bacilli, in meat extract, glycerin, and solution 
of peptone, were similarly affected. 

In consequence of the bactericidal action of the lvdntgcn rays on 
plate cultures, he made further experiments on animals. Mice, rabbits, 
and guinea-pigs were inoculated with the bacilli of anthrax, streptococcus, 
and staphylococcus, and directly after injection they were subjected to 
action of the rays. The results being negative, he believed that the rays 
have no effect on acute infectious processes. 

In order to study its action in chronic affections, liiedor experi¬ 
mented on animals with tubercle bacilli. After subjecting them to the 
action of the rays, necrotic destruction of the skin was observed. This 
came on very gradually, remained for a considerable period unaltered, 
and showed little or no tendency to extend. The affected skin was covered 
with scabs, and slight swelling and encapsulation of the tuberculous foci 
were likewise ol***rved. In the control eases, the skin showed the pres¬ 
ence of ulcers as if made by a thermo cautery, and these had a decided 
tendency to increase in area. Disease of the internal organs sot in 
Lit or. in those animals which had been exposed to the rays. That local 
tuberculosis was arrested by the rays, and in many eases the general in 
fection retarded, was proved conclusively, but nevert heless all the animals 
succumbed. 

Kiedcr’s experiments proved that the bacteria, when grown onagnr 
agar, blood scrum, or gelatine, were killed when exposed to the action of 
the rays for one hour or more. When bacteria developed in suitable media 
outside of the body, their ability to develop further can bo stopped, or at 
least discontinued to a degree, or even killed, by exposing them b> «!«•* 
act ion ot the rays. He proceeds to say that it may he unnecessary to kill 
the various bacteria inhabiting the human body, but only to inhibit their 
growth and reproduction. 

* Munch, med. Wochonschrift, 1898, No. 4,8.101; ami No *5 K 773 ; 1899. No- > l) - 
ami No. 29, 8. 250. ' 
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In experiments on developed germ colonies he fonnd that cholera 
micro-organisms were killed after they had been exposed to the rays for 
a period of t wo hours or longer. Gelatine cultures of the bacillus eeli, 
which had previously been in an incubator for from 12 to 21 hums and 
then subjected to the rays, showed colonies in the exposed portion of 
the dish which proved to he quite as large as those which were pro¬ 
tected during the exposure from the influence of the rays, though they 
were diminished in number. 

1 n another experiment Rieder employed eight dishes of extract of 
beef, glycerin, and peptone solution, prepared with a thin layer of new 
tubercle bouillon culture, exposing four dishes to the rays for a period of 
a little over an hour. These dishes together with those lion-exposed were 
placed in an incubator at a temperature of 37° C. One week following 
he observed a luxuriant growth of the tubercle bacilli in the nnexposed 
dishes, ami in three of the exposed dishes he observed a diminished 
growth, while in the fourth dish there was hardly any growth at all 
discernible. 

Rudis-Jicinsky 1 states that his results are similar to those of Rieder, 
hence he also favors the theory that tin* X-rays have a destructive action 
upon various Imcteria. In the following table arc to be seen the results 
he has obtained. 


Us NCR X-luv Irradiation. 

Bacillus anthnici* 

Bacillus tnbcn*ulo»is i in sputum 1 
Bacillus tulK*rculo*is < i» tlwk). 
Spirillum cholene (in flush 
Bacilli!* diphtherias (in ilnHk>... - 
Bacillus typho-abdoininiilin ... 

8trepto«o«-<uH. 

8taphylocomw— 

Micro*iM-c-u* pyogenes albus— 
iQeiocMCtu gonorrhuxe 


Urdu. 

ACID. 

Negative, 

..Destroyed in IS minute*. 
..Destroyed in M)minutes, 

. .Destroyed in SI minute*, 

. .Destroyed in 48 minutes, 
Destroyed in 45 minutes, 
.Negative, 

.. Negative, 

.. Negative. 

. .Destroyed in 35 minutes, 


AtXAUJC*- 

Negative. 

Negative. 

Cn.'vtli luventiuUed. 
55 minntes. 

4H minutes. 

49 minute*. 

Negative. 

Negative. 

40 minutes. 

40 minute*. 

The destruction of bacteria ni brought 

ei*. if not doe I" the. direct notion " . .. . micro 

about by electrical wave , „„ unsettled .|nes..o,., 

organisms in tissue* endowed m hi . • I f those upon tme- 
it is admitted tliat the ctl cels h«^TtSs** upon 

..p,S organisms .. 

staphylococci. and certain otln 1 t 

diseased tissues cannot bodool.tet - i rrni lintioii* cause ,h * 

In the treo.meot ddM f ',X o .1 gm.tly relieved of l*««* 
to become scro fthrlno.ts In character, If 
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with a consequent decrease in the virulence. This proves that 
X-rays must have an effect upon the bacteria when imbedded j„ | iv . 
tissues. Practically similar results may be observed in a 8np,.rti<!\ g 
nicer, which upon close microscopical examination shows the K rad 
disappearance of the pus micro-organisms. Ullman. Sumbuc, Mo,' 
and many others seem tobeof oneopinion, that the rays cause a phagoev’ 
tosis: but it is now generally believed that the rays produce an cinm, 
chemic substance (an antiseptic) in each and every cell, which destroys 
the germs and aids in the healing process. 


CHAPTER II 

the histological changes indited by the action 
OF THE RONTGEN HAYS. 

AMONG- those who have studied most carefully tissue changes the re- 
suit of the action of the rays are Gilchrist, Oudin, Barth&emy and Dar 
icr, Puna, Gassmann, Salamon, Scholtz, and many others. Dr. Kibbe, 
of Seattle, perhaps the first investigator to report authentically upon 
this subject , 1 relates the histological changes occurring in a piece of 
inflamed and discolored skin, removed without tlm aid <>f local antes 
thesia; the outer layers of the skin, i. e., the rote mueosnm, presented the 
most striking alterations, ])articularly in the nuclei; the latter were ob¬ 
served to take lncmatoxylin and lithium carmin very feebly, atid showed 
in addition a peculiar granularity, first indicated by the formation of a 
fine nucleolus, which was seen lien- and there in the process of division. 

Near the stratum granulosum, the bodies of the cells w,*re apparently 
becoming converted into keratin hyalin, as a first step t<> the increase in 
bulk of the stratum granulosum, by a development in their interior of 
coarse granules, staining deeply with luenmtoxylin and also with carmin. 
The corium exhibited the ordinary changes found in mild dermatitis. 
— e. f capillary dilatation, with collections of round cells scattered 
throughout its Structure, particularly around the hair follicles. No 
blood extravasations in any of the sj»cciinens had l*on noted under the 
miscroscope or inaeroscopically. 

Gilchrist* gives the results of his examination from dry, red. exfolmt 
Sng derinatitic areas. His report, is as follows: “Two portions n s mu 
were removed for microscopical study, on the firs day nc ^ Z 

removed from the ... phalaagcid * *££ “X 

nml tho other from tho littoral margin of Hut head, 

mclncnrpnt of tho liUk- Unger. Hotthor MaM nor 

demount mtctl the presoiuv of any fore B" P ar “ ^ ; >f t irow „ 

chronic intomnintory change*. A dccidwIj a h u „ 

gninulrfi of mein,.in «*.■ fu«««l in the desr,uuna « 

ti„„. The mucous layer did not' (h e hi,md vessel* 

more pigmented than normal. I • Mlt covering the 

appeared irregular and dilated, am J fonm i {,, the st ratum, 

papilla) were almost, m. nnmeronB an arc • ^ mjK , lt tove pusM-l 

“II was suggested that purlin'. beeu deeply hahedded 

from the tat* through the gh.su bnlb and h»« ' 

< The New York Me.UMUonrad.WO?.l*' ;P - 

•John. Ilopkln. U«P Bui.. K»„'HI- I* “ am 
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in the tissue, giving rise to pigmentation. Portions of tlio 0xf(] . 
ing skin were accordingly submitted to Professor Abel for u d, 0 , • lt 
analysis, who stated that no particles of platinum could be detected'" m** 1 
(lossmann and Schcnkel' made histological examinations of . 
titie areas, and found that the tissue Vas not necrotic but Consisted" 1 
easily stained elements; degenerate forms were observed like ii„, f 
found in pathological tissue, which readily took up the nuclear st /h, 
These presented peculiar aspects, some being drawn out into i,, , 
threads, others were branched, indented, and grouped into irregular < i ( ,!f 
tors, while there were also a few large lymph-vessels and capillaries dis 
tended with blood. Elastic fibres were plentifully distributed, together 
with collections of crowded mononuclear leucocytes, and a general but 
minute extravasation of erythrocytes. It is still undecided whether this 
peculiar tissue may be regarded as an altered subcutaneous tissue or *is 
a newly formed tissue already undergoing degeneration. The healin.r 
process, which was very slow, began at the peripheral margin of tho 
diseased area. 

Oudin. Bartheleniy, and Darier,* in a study of alopecia in gliinen-pjgs, 
found the prickle cell of the stratum granulosum ten to fifteen times 
thicker than is normally the ease, the individual cells being only 
slightly altered. Not a single hair root was visible, and there appeared 
only slight traces of the previous hair follicles. All the hair papilla, 
regeneration buds, and sebaceous glands were lacking. 

The changes in tho dermis were trivial, the white fibrous and yellow 
elastic connective tissue network being normal in texture. The large and 
smaller blood-vessels of both the cutis and snbeutis were normal; nor 
were any changes in the structure of tho nerve-fibres apparent. These 
writers conclude that, ns a result of intense irritation, the least diffcreii 
tiated skin elements arc apparently increased. On the contrary. Un¬ 
modified elements, hair, nails, and glands, undergo retrogressive changes 
and atrophy. They do not know whether these changes are due to 
nervous influence or to obliteration of vessels or other circulatory 
disturbances. 

I. nna reports his investigations on a brown pigmented skin, obtained 
from a woman who had been, previous to her disease, exposed to the 
influence of the rays. Me states that no increase of pigment was oh- 
served in the epidermis, but that there was » decided increase of coloring 
matter in the hair and in the connective tissue of the papillary layer; 
this appeared to be especially pronounced in the immediate Vicinity 
surrounding the capillaries and the more superficial layers of the cutis. 

1 Porlw-hritte. Kill Bcitrag z..r Behnndlnng dcr Haulkrnnkheiten mittels Itfnt* 
gcm-tndilcn. vol. n. p. 12 S, 

: Monarch, f. prakt. Demi., JK97. xxv. p. 417. 

5 1Icutscb. mod. King., |k<»x, X \iii. p. mr. 


ACriON OF THE ROXTC.EN UaYS. m 

Schott/.' says: " In almost every field were colls with nuclei divided 
into two or three parts without any attempt at karvomitosis The evi 
deuces of a beginning degeneration were apparently .-vmwhen* The 
outlines of the cells were hardly distinguishable, and their protoplasm 
appeared blended into a homogeneous mass. The nuclei were merely 
shadows. In the hair follicles and sheaths, the changes in the cells 
appeared entirely analogous; and the loosening and falling of the hairs 
can be easily understood when taking into consideration this active cell 
degeneration. 

“The corium was cedematons; the connective tissue fibres did not 
stain well, and appeared somewhat swollen and homogeneous. The 
basophilic reaction, of which Unna speaks, could not Im* demonstrated, 
though the elastic reticulum was still intact. No appreciable changes 
were apparent in the small vessels. Evidences of inflammatory reaction 
were only slightly intimated. The connective tissue cells and the sweat 
glands showed changes only to a slight degree. The cells of the intima 
were swollen, projected into the lumen of the vessels, and in some plao 
showed evident proliferation, with a tendency to fall oft* into the blood 
current.” 

Gassmann* described the changes occurring in the larger and 
smaller blood-vessels of a part subjected to the action of the X-rays, ns 

follows: 

“Important changes are noticeable in tho vessels. The walls <>1 the 
small vessels and capillaries in the upper zone of an nicer are changed 
into an irregular swollen mass, the lumen being sometimes entirely 
obliterated, and sometimes filled with Corpuscles, in winch latter ease the 
vessel is.surrounded b.v •> collection of Inflltrathif: colls. Tho 
thickened and ..iothclial evils are swollen, ami often detached (torn 

th0 •■Tims..1 vessels of ... U»UCS ** “**£ ££ 

intima, 11m ..a In-ini' entire.,- or partly 

arteries and veins of the snUa.tis the ,8 J'' e f " f !i,e lumen, 

prolifentliou of llm endothelial veils. J’" l hl . mllwu lnr layer 
The intima shows numerous vaOUOlcs and - •. smaller, 


The intima shows numerous vaemm» .»■ . !iro smaller 

... vacuoles; tho cello seem .« ho V«**d 

»»' u « «'>"» ' '‘.iCia! and more numcrensly la the 

• UM,000 >' , * H |M C I the outer elastic layers are compact. 

from each other by spurs* amt 
s»*|s show these 


adventitia. 


Neither the inner 

but boll, are loose. the ttbree 8oparnte.l l 

I in number. Not all, but many, of the hn^. __ 


inercascu 


changes. The lutnina an* soinctim 
sometimes filled with blond. 


I«IIV* "“r- 

* empty, though not obliterated. 
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I. The Action of the X-rays on the Skin, or Rontgen n 

6 n Ucrr ^atiti» 

That the X-rays have an effeet upon normal :us well as on 
cal tissues is to day an established fact. They cause changes no^ 110 ^ 
the superficial but also in the deeper structures. In the formic ° U,y ' D 
to changes in the several parts of the skin and the subcutaneous^- P6fer 
in the latter we allude to possible changes produced in ore . LS t,ssu ®> 
as the lungs, heart, kidneys, and other viscera. ® ana SUc h 

Shortly after the discovery and application of the rays for <jj. 
purposes, it was noted that in some of the cases, a dermatitis of r^ t,C 
severity, with epilation of the hair occurred. This untoward I 

was the genesis of X-ray therapy. 


incident 


derma 


A. Causes of X-ray Dermatitis. 

Many theories have been advanced regarding the etiology of X-rav 
matitis. Prominent among these are the following : * ' 

1. Flight of minute platinum atoms. 

2. Ultra-violet rays. 

3. Cathode rays. 

-t. Rontgen rays. 

r>. Electrical induction. 

<». Ozone generation in the skin. 

7. Idiosyncrasy. 

8. Faulty technic. 

1. This theory lacks confirmation and is not generally accepted. 

2. Stine' and Goldstein* state that burns received on exposure of 
the body to the excited Crookes tube are not due to the X-rays, but to 
the ultra-violet light coming from the tube. 

3. Freund maintains that the phosphorescent glow set up by the 
impact ol tlie cathode rays gives off a certain number of ultra-violet 
I , a ' s * . 1 llls vunv endorsed by Gilchrist)* and Foveau dc Courraelles.' 

‘ ,r ) i\er Lodge* asserts that cathode rays do penetrate the tube and 
accompany the X-rays. 

i. By many it is believed that the X-ray radiations are directly re¬ 
sponsible loi the dermatitis produced. Among the authorities that favor 
this view may be mentioned Gassmann, Schenkel, Rieder, Forster, and 
Kienlxjck. 

Rollins exposed his band to a tube whose resistance was so high 

1 Electrical Review, November 18, 189«. 

’Siteungsbericht d. k. preuiw. Akad. d. Wissenschaften, Band viii., quote- 1 by 
Holzknecbt 

* Bulletin, Johns Hopkins Hospital, February, 1897. 

4 Congr. f. Xeurolog., Bnueels, 1897. 

•Archives of the Rontgen Kay, April, 1901 . 

‘Electrical Review, Jan. 5, 1898. 
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that no current could be 

nevertheless, the hand was burned in"s„ite ?!!' *5* se . n, ' raU,r ’ 
were produced. He therefore believed u»t Y rev / ttat .'l 0 X ' n * ys 
duced by electricity, but did - ■ ray bum could be itm. 


produced by the X-rays. " 0t 8h ° W that "«* <*»»»« 

Those favoring the above theory are Schall , 

Salvador, Gocht, and Apostoli. ' Uo " an '’ 

«. Tesla' believes that bums are due to the orone generated on the 
sktn and to a small extent to nitrons acid. He therefore interposed a 
screen made ot aluminium wire, connected with the ground, between the 
tube and the person, and no burn was produced. Before he took this 
precaution one of his assistants was burned. 

Dr. F. J. Cleudinnen hits made sonic experiments on the action of 
X-rays on the air. He found that air which had been irradiated for ten 
minutes gave a slightly acid reaction with phenol-phthalein. Further 
tests with tliphenyl-sulphonic add showed this to t>e due to the produc¬ 
tion of nitric acid. He holds that the healing and stimulating effects of 
the X-rays are partly due to this production of nitric and nitrons acids. 
This would account for the bronzing and pigmentation due to X-rays, 
since, when nitric acid comes in contact with any proteid matter it turns 
yellow owing to the formation of xanthoproteic acid, which acid would 
farther be darkened by the action of the ammonia in the skin. : 

The above theories are not accepted by Oudiu. Bnrthelemy. and 
Darier. 

7. Some individuals show a marked susceptibility to the action of 
the rays. All operators confirm this view. In sonic patients, X-ray 
burns have been recorded where a single exposure of one minute duration 
was given. 

S. The principal factors in faulty technic arc: 

(rt) Too Close proximity of the tube to the part to lie irradiated. 

(b) The degree of vacuum of the tube, the soil tube being 

most prone to produce X-ray dermatitis. 

(c) Prolonged or repeated exposures. 

The opinions held by various observers as to the etiology ofX-nvy 
burn, tut detailed above, may not be endorsed to-day by some^ ,h " 
very sclentists. As tin- study is being mure and more »»«". 
Ihcorics arc from time to time being advanced to account for X-ray dc 

matitis. 


B. Classification of X-Ray Dermatitis. 




It is customary to divide X-ray dormant 
forms. 

•Electrical Review. Ivreinbcr S. I« 

’ Intercolonial Medical Journal. ' • 


is into the »c»tr and rhronie 
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fi LK( TK( )-TIN:K APKUTIOS. 


'I'Ih* acute form may appear 24 hours after the irradiation, or m . 
ninnifesfc itself for two or three months subsequently ; it is ehara< 1 !.^ " ^ 
by the presence of an erythema* This erythema is attended 
intense itching, which in a few days may give rise to vesicle format 1,' 
The erythema may be preceded by pigment formation. 

As soon as the cutaneous pigmentation has taken place, U n off, 
upon the hair may be observed. The hair loses its natural lustre uj. 
individual hairs become brittle and break off close to the hair follic*| e 
upon theslighest friction or combing. 

It should be remembered, when there is an erythema, that this in 
itself is sufficient to cause a loosening and falling of the hair, without 
injury to the follicle, hair papilla, etc. Hair rich in pigment falls out 
more readily than hair of a sparser pigment 1 have seen two eases 
where the hair had been removed from the entire scalp by the X rays, to 
grow again, and more luxuriantly, in a short time. 

In mild cases this is simply a transient erythema, lasting perhaps a 
few days, followed by an exfoliation of the superficial epidermis. There 
may be a hypenesthesia of the skin and a mild burning sensation, though 
no real pain is experienced. In the hairy portions, epilation may occur 
without any active inflammatory signs. 

In cases of the second degree there is a formation of serous or puru¬ 
lent blebs following the erythema, and bearing a close resemblance to a 
scald, but differing from the latter, in that it is decidedly slower in heal¬ 
ing and less acute in character. 

In the worst cases, the process, instead of disappearing in a few 
weeks, extends to the deeper layers of the skin and to the subcutaneous 
tissue, resulting in the formation of a leathery slough, surrounded by a 
brawny indurated swelling with ill-defined limits. The process is 
exceedingly slow and obstinate, and possesses a tendency to progre» 
It is generally very painful, usually resisting all treatment in a most 
remarkable way. 

Thr chronic form, found most largely in the persons of operators 
(Fig. 209), may l>e regarded as a long-continued form of the acute variety, 
and produced by the constant irritation of the action of the rays. Follow 
ingthe acute form, the nails become brittle and thinner, and show the 
presence of linear stnations, and later of furrows. 

Still later onychia develops, and the nail is frequently shed. I'"' 
knuckles become sensitive from a chapping of the skin, serum exu»l«>- 
and an itching sensation develops, which is often followed by minihii' > s 
and amesthcshi. The skin becomes hard and leathery, warty excrescent < 



form, and from the base of these excrescences a clear scrum issues. 


Fre¬ 


quently these growths become detatchcd and offer a raw, sensitive* - s, u 
face. While the operator’s hands are most frequently M burnt, ibe p " 
nonunion may manifest itself on any part of the body, especially th' 1,1 
and the chest. 
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TRO-TIIRRAPEUTICS. 


sovoti 0iis(^ 4 , p 

been s<*i up f roill * ’ . ° of " liich came under my care, a dermatitis h-..i 
- tx'cord^whe^^deri^HH ^ a ^ or ox P°* s,,n “- Thc re are two 
but I helievr if ”l a 1 1S <l, d not appesir until the thirty .second div 

»Hn Ki „g !lbont u,c xrays wcrn . . i; - 

• >< i s St honborg, in the same year, was also of the opinion that n ie 

pn> mu it \ of a burn is only very small. He, perhaps the most com pe- 
** nt X my expert, says that, despite his frequent irradiations for diagnos¬ 
tic purposes, up to that time (1898). he had never seen a burn; and that 
was at a period when exposures of twenty minutes were customary, with 
the tube very close to the body. 

I lofifa * says that the occurrence of the burn is in the proportion of 
7 to 10,000, which small figure (0.7 per cent.) is not obtained in the 
statistics of even the most harmless operation. 

It has been said, that the individual •‘disposition’* is an important 
factor in the relative frequency of X-ray burns, and that this disposition 
varies according to the types of the pigments of the body. Different 
parts of the body react variously to the rays, the hairy regions being 
especially sensitive. 

In an examination of 8000 patients for diagnostic purposes, I have 
met with but three mishaps,—one case each of epilation, vesication, and 
ulceration. 

Sjor <r cn and Sederliolm s are strongly impressed with the fact that 
blondes and brunettes react differently to the action of tbc rays, as shown 

in the following: A—BLONDES. 

Case 13, with 21 exposures; reaction mild. 

Ca.«e -1, with 1» exposures ; reaction mild. 

Case 6, with 12exposures; reaction very mild. 

B—BRUNETTES. 

Case 1, with 22 exposures ; reaction strong. 

< ase 2,’ with 20 exposures ; reaction very strong. 

(W* with 18 exposures ; reaction present. 

Can- ?! with 16 exposures ; reaction strong. 

( i»se 7* with 15 exposures; reaction ; second period, strong. 

Case with 15 exi*>sures ; reaction medium. 

(’aso 9, with 18 exposures ; reaction intense. 

Case 10, with 29 exjiosnres ; pronounced swelling. 

Can 11 with 35 exjHisures ; very strong reaction. 

Electro-Therapeutic and X-Ray Era, May, 1903. 

‘ American * ^ ^ rr nayer, Fortschritte a. d. (Job. d. Rimtgenstr., 1901, 190-, '• 


pp- 48 r ’!; 

1 »Ibid- 


ACTION OF THE RONTGEN RAYS. 403 

Cod man 1 says: “Many assertions have been made that the static 
machine is less liable to the production of injuries by the X rays than any 
other form of apparatus, liccaii.sc of the low amperage required • this 
statement, however, is hot borne out by the present analysis. 

•*Iu the cases in which the kind of apparatus is recorded, H were 
caused by Static machines; of these 3 wore severe; 11 were caused by 
Tesla coils; of these 5 were severe; 42 were caused by forms of induc¬ 
tion coils: of these IS were severe. 

‘‘On the other hand, coils have been far more commonly used than 
static machines or the Tesla apparatus, probably in the proportion of 3 
to 1. In the other eases in which the apparatus is not spoken of, it is 
probable that a static machine would have been used and not mentioned. 

I believe that X-ray dermatitis occurs with equal frequency both with 
the coil and with the static machine.” 

Codimin further says; “ Unfortunately, the quality of the tube is not 
recorded often enough to give us effective data. Where it is recorded it 
is usually stated to he ‘soft.’ It is the general impression of skiagraph- 
ers that soft tubes have more therapeutic influence than hard. It is 
probable that the distance from the skin and the time of exposure are 
more important factors. 

“ Maximum recorded distance from tube to skin at which injury lias 
occurred, was 50 cm. (statement of patient). Minimum recorded distance 
from tube to skin, 1 cm. Maximum recorded time of exposure, 20 hours 
(ten exposures). Minimum reported time of exposure, 5 min. (other 
data not given). Considerable inaccuracy probably exists in the ac¬ 
companying reports of times and distances. One writer speaks of ‘dis¬ 
tance from tills* to skin;’ another from ‘tube to plate,' or from ‘platinum 
terminal to skin,* still others say the ‘tube was so many inches distant, 
or perhaps neglect the entire data. 

Leopold Freund,’ whose experience in this field has been enormous, 
»v»: dangers of Kontgcn therapy are not eonfim.il to primary 

Koiit"en dermat itis, which may take months or even years to hen . u 
S ^lnon. changes ... I.... **&. 

telangiectases, which may follow prolonged and repeated rrad^at.ona. 
The most to 1- dreaded is the primary Bimtgea derrontdis. I s P'o 
inletcd duration, i.s painfnl nature, and the comparative utel«*n«* of 

— ... -,1m in 

»„ ::: 

.•.. 

Me.lirinisel.en Doklorenkollegln.l». Kebrnury I- 1 « ■ 



(C) Jeff Behary 2019 


242 









Efj.X jtro-th era peuth \s. 

401 

5000. I.. <1.0 hospitals of Boston tl.crc won- only four cases of bur,* 

in rrom * m,mbOT of smm:cs: 

a: jsssssiesss 

'x,- ! tnMt. tl 47 pw*. and had 1 'deer. 

5SUS£d .. 

“Holzknecht gives H.e nu.nl*r of coses in which reaction occur... 

#na to,... number i. .-..diatecl. In «» <* be got 

" ^r-mv other nuihora record cases of ulccmtion, but do not give the 
HULL , of oases treated. All agree that unforeseen seen. 

effcotsmay includes....ring, pigmentation, telangiectases, atrophy of 
skin ami nails, keloid, ami sclerodermic changes. 

Between llm year* 1886 and 1904, Freund treated 369 cases, with a 
tiital of 11,808 irradiations. In these 309 cases he had 3 intense 
reactions. 

I). Pathological Physiology. 

Huntington 1 quotes Budis-Jicinsky in that an X-ray dermatitis eon- 
sists of an acute, subacute, or chronic necrobiosis. Kudis-Jieinsky, in a 
later article, states that “the irritation of the peripheral extremities <>f 
the sensory nerves causes a paralysis of the vaso-motors of the vascular 
area affected, that spasmodic contraction of the arterioles and capillaries 
follow, and the proper nutrition of the cells is impaired. \\ itli these 
changes, which are directly dependent upon disturbance ot the ciieula- 
tion. there are changes in the parenchyma cells of tin* affected region. 
The death of tissue follows, caused by permanent stasis in the blood¬ 
vessels. v 

Lowe* mentions the fact (first demonstrated by Lord Kelvin), that 
Kir of iron, electrified and insulated, can be discharged or de-electrilid 
by means of the X-rays. He seems to be of the opinion that an X ra> 
dermatitis depends very largely upon a similar action on the trophic 
nerves of the parts subjected to exposure. 

E. A. Codman 1 supports the theory that attributes the lesions t• * i 
primary action on the trophic nerves of the blood-vessels and the skin. 
He says, “the delay in the appearance of the lesions after the exposin'*, 
their progressive character, and their failure to react to stimulating 
treatment, are the strongest reasons for this view.” His reports of the 

1 Annals of Surgery, December, 1901. 

1 British Medical.Ioumul, January IS, 1902. 

* Philadelphia Medical .bmrnal, March 8-15, l'.K)2. 
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microscopic examinations of the excised tissue agree in that the smaller 
arterial branches are occluded, and (lie appearances an- not unlike those 
ot necrosis and inflammation due to other onuses. 

Apostoli 1 ascribes the cause of these burns to an electrical stream 
of high tension issuing from the Crookes tube. 

Oadin, BartlitSlemy, and Darier* believe that the changes in the skin 
are not caused by the local direct action of the rays on tin* cells of the 
cutis and epidermis, but that the influence is transmitted indirectly 
through a tropho-neurotic action, having its seat entirely in the rentr.il 
nervous system. 

Destot * also regards these changes as having a tropho-nenroticorigin. 
Kaposi explains them by a paresis of the blood-vessels, whilst Bordier is 
of the opinion that they originate in a disturbance of nutrition. 

K ienbdck believes in a chemical action leading to disturbances of 
metabolism, by Which the cells of the tissue are led to react in the form of 
a Rbntgen dermatitis. 

Freund maintains that, through the destruction of tissue elements, 
certain products arise whose nlworption leads to constitutional symp¬ 
toms. This would explain the appearance of fever at the commencement 
of severe Rontgen dermatitis, before any excoriation or nicer affords the 
opportunity for local infection. 

L. Jankau 4 believes that an electrolytic analysis of the cells takes 
place from irradiation, whereby the tissues are chemically affected, and 
inflammation is provoked. 

Gassmann and Selienkcl * have examined histologically this form of 
dermatitis. Thev found that the tissue was not necrotic in the ordinary 
acceptation of the term, but consisted of various characteristic elements 
easily stained. The chief of those were bundles of collagen fibres 
of normal appearances, their nuclei being readily stained by th'* «««« 
methods. Here and there were seen degenerate forms, like those hmiid 
in pathologically altered tissue, which readily received nuclear stains. 
Tlicsc were of peculiar aspect, some being drawn out into long threads, 

otlwn. much branched, ..tiled, or grouped in Irregular ch»te» Ttaro 

wore also n few tan.- ly«|.h-v,^ta. and cap Hurt®. - «*£ 

Kluulic tibreu won- found in nbundancc, with hero and then <ollcc‘.om 
of crowdod mononuclear lcucocy.es «r a slight cxtrormsitto «OM 
The adipose tissue was unaltered. . ,i w a 

‘New York Medical Journal, Oetohcr, 1897. 


dernmtil 


» Monatwhrift f. pmkt. Dermatol.vie, 1H97, |». 4l< * 

* Compt.-rend. Ared. <1. ^* 

* Internal, photog. Monutmclir. f. Mcdicin, M 8, 

*Fortochrltte, vol. xl p. l- H - . . us-im. 

* Fortw’hriuv n.U. Gob. ,1. U.-*W>nrtndd. R *1, 11 


(C) Jeff Behary 2019 


243 








•hh; 


KLICi rrKO-THKRAPEUTICS. 


Mie chistin altered, and f lie bands of collagen swollen, whence lie ( . OII(> . 
that the Rbntgcn rays attack even the more resisting tissues of tin- i S 
He thereby explains their cumulative action. ,n * 

Sequeira 1 speaks of a few cases where the scar tissue that reman 
contained many vascular places, designating them as telangiectases ' 1 
have seen three such cases, though T could not study the conditic 
detail as I would have liked. " 1,1 

In a previous paragraph it is mentioned that the changes resultj, , 
from the action of the X-rays are usually atrophic in form. On tl^ 
other hand, there is a hypertrophic tendency about the joints of the 
phalanges and especially on the dorsum of the hand. The condition 
spoken of as hyperkeratosis is characterized by an over-development 
of the horny layer of the epidermis. These keratotic areas are nothing 
more than elevations that have a broadened base, and which frequently 
project above the outer surface of the skin in the form of small 
“peaks.” 

Usually the bases of the keratotic peaks are not inflamed, though I 
have seen three cases where the opposite condition was true. Cases are 
reported where there have been three keratoses distributed over the en¬ 
tire anterior surface of the thorax, the dorsal surface of hands and feet, 
and over the thighs. Between the keratotic peaks, the skill was usually 
atrophied and pigmented. 

Johnston * speaks of the keratotic peaks as ** precancerous patches,” 
he believing that these points are very prone to undergo epitheliomatous 
changes. lie reports a case where a surgeon developed numerous kera¬ 
toses on the back of both bands, the result of extensive use of the rays. 
Iwool the larger peaks were excised and studied microscopically: the 
first revealed the cutis in a state of subacute inflammation, accompanied 
by an intense lymphocytosis with a proliferation of fibroblasts. 

E. Duration. 

J he duration of chronic dermatitis is often prolonged over months 
and years, running an uninterrupted course. Cicatrices often remain 
after the lesion has healed. In the wises of X-ray operators, chronic 
dermatitis leaves the nails disfigured and deformed, and they never again 
regain their normal appearance and condition. The skin of the hand 
remains tough and indurated, wit h the subsequent occurrence of atrophy. 

The bones suffer no change, though the knuckles are enlarged, and 
there is hypertrophy of the periarticular tissues (as is evidenced in my 
own hands). 

Movements of the fingers, in flexion and extension, are painful and 
limited. Itching, pancsthesia, and amesthesia are present to a greater or 

•The British Dermatological Journal, 1902, xiv. 

’The Philadelphia Medical Journal, February I, 1002, pp. 220-221. 


ACTION OP THE R ONTO, EX RAYS. l07 

'rtr ’T m,,l T " ,C 0,,Cra,Or , "' rvo " s ’ ***** mi generally 

ill. Months and years of rest and change of occupation ,aav fail to show 
any improvement in the condition, the skin remaining thickened, drv 
ami shining; there being present numerous red patches, with the joints 
flexed and sensitive. 

When the X-rays were first brought to the notice of the medical 
profession, the number of experimenters in this fascinating field were 
numerous. To-day, many of these enthusiastic votaries have become its 
victims, and it is a painful duty to inscribe the names of the following as 
among the more prominent workers who have perished,—martyrs to a 
noble cause: Mr. Clarence Dally, Thos. A. Edison’s assistant, of New 
Jersey; Mrs. E. Fleischman Aschheim, of San Francisco; Dr. Louis 
A. Weigel, of Rochester, New York; W. ('. Fuchs, of Chicago; Dr. A. 
Barry Blacker, of London ; M. A. Radiquet, of Paris. The number of 
operators that have been disfigured, maimed, and injured would forma 
deplorable list of tremendous proportions. 

F. Preventive Measures against X Ray Dermatitis. 

As a prophylactic measure, the patient’s susceptibility should 1m* 
carefully ascertained by interrupted small doses of the rays. The 
character of the tube must lie considered. Soft tulx?s produce a derma 
titis more readily than do hard tulics, because the latter afford lw* absorp¬ 
tion. Another matter for thought, is the distance of the tut* from 
the patient. The more distant the tube, the less will be the danger of 
burning the patient. In treating the deeper-seated structures, the stir 
rounding healthy parts should always he screened from the rays by thin 
sheets of lead. For filtering off the soft and unnecessary rays, advantage 
is taken of the use of a piece of leat her or aluminium (grounded) applied 
over the part to be irradiated. As a prophylactic measure the treat- 
fust employed l>.v 1>r. <’• ^> mlr ’ 1 - of Philadelphia, ““» * 

mentioned. Ho employs the compound stearate of zinc po\ do , 
ton percent iohthyol, in cases under treatment, believing that it no on > 
SiEX £n.ptom« Of acute <ler,„ut ill,. M also allows a stronger 

dosage to In* employed. 

The Protection of the Operator. 

For his own protection, tint 

test the intensity of the rays. , n co „„ n nnioatlng room 

moot or examination, the opera , wtiore he can observe the 

or behind a lead screen or in a sen J • t ,. onV enienl angle 

fluoresce..>f the tube from a ' tor have his lead pro 

from the ceiling. 1 , r , h e operator front the room 

.. - * * hC 
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electro-theBapei;ttgs. 


To discover the presence or absence of the raw 
employ an electroscope or photographic , 1 ' U| " r, ‘tor , 

.lelcwcl that region is unsafe for the operator. ' (F . "“T IS 

ihe Crookes tube should he covered with ,,, *' 2 °' J 

2 “ ■rr. rec — d > . .. 

*** f0 ' passage or " le srailer paint.® the Se he^^ 


may 

are 



Fm. 210.—Author's *cheme for the oj**n.tnr** protection. 


en,P ' 0>S <>r various sizes, 

opaque nibtar elov« a ' Pr °' CCt '•> "earing special 

taSL. SwSSSTrf ts r°°’ MUr l> re ™ nt infryto the 

It is far hcTrr 7!H by ‘o looiect the eves, 

pensc with such protecting dev'lees.' 0 ™ 0 ' *° * OMt ° f t,,c r0 '’"‘ :l, “' ,iiH ' 

O. Treatment op X K.iv Dermatitis 

other acute Inflammat h™ ofthTskS! ‘° " ,i ' 1 Cmplfflyc<1 in 

imS'L^'^XZl "‘“ PP *" » row days, hut when the 

edies, as zinc nvid# i .* ' WMOIn P !1,m ‘d by intense itching, soothing rem 

£££ Who ' 2 " ’ T'"'^' s or ice, Is.ric acid, etc., may I. 

of pustular eere.na a ' '' ,llrSl i '" <l t, "‘ slt '" rea ®“'*>>< , s the lesion 
p«mui ar eczema, a warm nortin volt 

efficient in one of n.v patients ( ' rh ,. , ,'. 1 !'"'' s " olhln '-' i,n ' 1 

it k ‘ * •iroolic uri<| bichloride of iihm'ciu'V 

and other anlteepties produce irritation I V ' ’ 

h-t,,/] u .;n, >1 v 4 , . . on - 1 n«€d ortbofomi on my own 

hand, with the result that a general inflami.mtio.i resulted 


ACTION OF TIIB RONTtlKN HAYS. 


r,.,„ r\ fr “ tap*™* Dry dmssings are to be pro 

n lun i., i ‘ ; ', <>r ""“f X ' ray dermatitis consists in cleansing the 
pa.l "ith sterdo water, covering it with sterile sum., au.1 in ... 


. , , . . _ - Sterile gauze, ami in enjoining 

al-solute rest of the part. The general health should he inquired into 
ami the patient’s diet should be simple and non-stimulating. 

For the intense itching, immersion in hut water and the employment 
of dilute solutions of cocaine are to be recommended. If the operator 
uses a dilute solution of carbolic acid for this purpose, he should remeu. 
her that its too frequent application may increase the irritation and 
even produce gangrene. Normal salt solutions and sterile gauze dress- 
ings brought about rapid relief in an acute wise under my rare in tiie 
Philadelphia Hospital. 

Treatment of the chronic form, is tlie same as for the acute form, plan 
other measures. The latter include the employment of picric acid, 
various ointments containing boric acid, zinc oxide, calcium salts, 
aristol, orthoform, etc., with lanolin, cold cream, vaseline, etc., as a liasr*. 
Some recommend powders of the above in place of ointments. Some 
urge the use of a poultice as an analgesic. When the warty excrescences 
appear, it is good practice to file them down with a small strip of sand¬ 
paper. When the knuckles are thus involved, I advise tin* use of a 
digital (palmar) splint, which, however, must not he worn too long, 
lest ankylosis set in. I also advise touching the fissures in the skin with 
a ten per cent, solution of argyrol. As salicylic acid is very stimulating, 
its use is contraindicated. Continuous moist dressings should not l>e used, 
sis mac** rat ion of the skin is sure to ensue. When the •'kin appears dry 
and parched, nothing is so valuable as the nightly application of lanolin. 

It is worthy of remark that frequently a chronic X-ray dermatitis, 
apparently cured, breaks out anew and with increasing severity. In 
such cases 1 employ an application of twenty per cent, of /.inf °*ido > n 
lanolin for several days. If continued too long over stimulation will 
occur. The internal administration of arsenic and the iodides is most 
valuable. Alcohol in all forms is strongly contraindicated. 

The following treatments are appended: 

F. Bagman' says that in acute cases of the second degree or milder, 
where infection and ulceration arc not complications, he lias controlled 

the Intohroblv Itching. rod* repair, «d hr,-[,»-'• £•*> 

by the employ. of the following formula which has yielded 

excellent r<“suits. 

„ „ , .. .| 2 tlrnnw (4rt|gn»mni«*). 

* Ziiie oxide, ftmvh, bismuth «u'bnitnUo,«f «»eh, I «*»« [J, 

Olivo oil.. ■ 

Lime water. 

Roae wntcr. . 

• IntcnUnle Medical Joanuil, July, 


I ounre i 

S oonew* i 
12 dram* 1 
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I'JjIa y riio-ri i era peutics 

Tho P°'V(]or should Iw well triturated in 

"... rosewater ist u d a tWhl^T" 0 -'' 
ali fi>^. ir’Cb2.eh»^"T 111 

of carbolic acid ca„ l« added i„ ,|.e mixta™ Thi! 2 p, ' r <*M 

toTl r ^ f P, ' e “ d ‘"I SeVCral 0lick ' lessi - «>f abwrben t ^TT 
the surface, and a sheet of gutta-perclia tissue oi i 8p ' ,li «l 
...•event evaporation. I, is very soothing be«^ K ° Ver "■ to 

ai^Rrwa°blc W effMte "”" al " S ' and ac,s almost =“ a lotion wuS,^ 

mended ,s tlio free application of an ointment com ' *«»»■ 

l r . oxide, two drams of carbonate of one^ZTf 1 °”° d " 

diani ot Olive oil. to one ounce of benzoinated lard " ‘ VCOrlmlf * 

s: .- - 

by the application of one of the following ointments ^ ° fo " 0 ''' <!<1 

“ KctThtor. 25.0 gramme (»l grain,). 

Glyoerini.. . 10.0 grammes (154 grains). 

Adipialame..::;:. Mgrammes (77gmin«). 

or 10.0 grammes (154 grains). 

E Ung. Hebne rec. rnr o*> „ 

AeMi wlievlW..! . ^.0grammes (5-10grain.). 

Bap. kalini. 2.5 grammes (39 grains). 

Vasellni.. ** ,3# grains). 

. J 0.0 grammes (154 grains). 

Dr. Nogier* recommends for tha burnin«- itnht* . 

dermatitis: turning, itching, and pain in unite 

H Water. 

<»<$lo»e .. ounces (HO gmimm-*). 

Norman Walker* uses the following : 

K Rrej>ared chalk. _ , 

Olive oil. . o drama (12 grains). 

Prepared lard ........ . 2 dnnnH ( 8 Kniins). 

. 1 dram (4 grains). 

- “•»- * 

iintwh Medical Journal, 1901, ii.gs 2 * 
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Dr. J. nail Edwards' advises the use of the following: 

R Sulphate of zinc. mm . 

Tincture of lavender. 00 minima (4 e.c). 

^; x,nn . » minims (4 e.c.). 

.. . J . Cr .. 1 ounce (30c.e.). 

Ft. lotio. 

Ho likewise advises the application of olive oil several times daily to 
the hands, to he followed with hot water and superfatted soap. 

Since the above was written. I have been using EichliofTs superfatted 
resorcin soap, but the results are unsatisfactory, as the soap removes 
the epithelial layer and renders the irritated remaining layers most 
tender. Oudin recommends a peroxide of hydrogen dressing in esises of 
erythema and excoriations. 

M. W. Brink man n advocates Bier’s method of inducing passive 
hypenemia,—i. <?., by constriction of the venous circulation above the 
diseased area. 

Professor Lassar, of Berlin, applied radium over the ulcerated spots 
of my hands, but I could derive no benefit from tho treatment, as I could 
not continue it. But I am doubtful as to its ultimate efficacy. 

In passing, it is interesting to note that in the treatment of X-ray 
burns advantage has been taken of the caloric power of the red rays and 
of the absence in t hese rays of chemical properties. The experiments of 
Finsen, Schenk, and Gruber have abundantly proved that white light is a 
stimulating agent of considerable power, and Bar and Bonlld* describe at 
length, the case of a pregnant woman treated at the Infirmary of Saint 
baza re, who suffered from blenorrhagia, accompanied by abdominal pains. 
She bad l)oen pregnant about three months, when the rays were applied 
to the abdomen in the hope of produeing a blister and thus allaying hei 
intense pains. An nicer formed which batlled all treatment 1 wo months 
after delivering two healthy infants the woman was placed in a sunny 
corridor, and each day tho rays of the sun were sent through ml glass and 

allowed to fall on the abdomen. Over tho ulcerated area was pla.1 a 

transparent ahcct of celluloid. At algid tlio ulcorallo.u. were covoroi 

„ill, a „ inart powder. Gradually the Croats produ.. by die N ra>« 

sloughed Oil', and, liny day*alter lids treatment waa begun, die Healing 
was hastened by cauterization with silver nitrate. . . 

Frew.ml.. moteUnatv..^ 

. .at lira operation of skin grafting Ira resorted to. I «*>«<•" '» • 

advice. Apostoli and O.idin £££££**, P—n, 

cliinc and a resonator respectively.. . 


day, there is any agent know 
the proposed measures are merely pa 


m for the cure of X ray dermatitis. 


All of 


[dilative. 


•The Archives ol tho Rentipm Itay. <Mohvr. 1^- iM-sM 

. Bulletin do la flocIM d’Olmtolrii.uo do Pan,. IflOI. ‘ 
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„ Remote and Indirect Action of the Rays. 

lw ,,|,„ r sensations attending and sometimes anhseqaent to irradi,,. 
are often eomplaine.1 of l.y the.. lhesc melm e nemn.s , lu . 

an fiiit.i» i .1/v.w.rt ini 1 1tiiiiUs. I iiA i . 


,. dizziness, somnolence, and tinnitus. I Im‘ 

. .1 ..1_ euli.. Mllll 


w . . fvous dis- 

jion are ouen ^mmolence, and tinnitus. Thd circnlntory 

^ZVcnnro increase in the pulse rate, palpitation, and cardialgi;,*. 
nk!t*sfh'edisturbances manifest themselves in nausea, vomiting, undoes 
int .ilv indiarrhoea. These symptoms may occur in both the patientfand 
Z „,initor. It is my own belief that some of these symptoms may l„. 
manifestations of psychical influences. 

Cenito-Urinary System (Sterility). 

That the Rdntgen n»ys are capable of inducing at least temporary 
sterility should never he lost sight of. Long ago the possibility of this 
unfortunate occurrence was emphasized by A Ibers-Schbnberg. 1 

The experiments of Halberstaedter disclosed the fact that marked 
macroscopic and microscopic changes occurred in the ovaries of rabbits 
exposed to the rays. *• The histological change most in evidence was the 
complete disappearance of the Graafian follicles, in about fifteen days. 
Whether this loss is permanent and whether or not regeneration can take 
place, has not yet been determined. It was also found that the ovaries 
seemed more sensitive to the effects of the rays than the outer skin of the 
abdomen, and, when compared with control experiments in male rabbits, 
developed degenerative changes in shorter time and with fewer expos¬ 
ures. How far these observations in animals apply to human beings can¬ 
not lie definitely stated, nor is it known how permanent the effect may 
lx?. Of course the question of individual susceptibility must also be 
taken into account, but since the wearing of an apron impervious to the 
rays or the encasing of the focus tulieso as to prevent t he escape of all 
rays except those intended fora particular region under treatment) and 
to avoid applying the rays to ‘danger zones.* would seem to obviate all 
danger in this direction.** 

Albers Schonberg 1 called attention to the fact that in male rabbits 
and guinea-pigs, in which the abdomen was exposed to the action of the 
X rays, azoospermia was gradually developed. Frieben 4 found that t his 
was dne to the disappearance of the epithelium in the seminal tubules, 
which resulted in an atrophy of the testes. 

before the January (1905; meeting of the section for Genito-Urinary 
1 ^ Aca demy of Medicine, the statement was made 

»> ilden brown and Alfred T. Osgood that men, by their presence in 

‘ Munch, misI. Wochen., 1003, i. 43. 

* berlmor klin. Wochensch., January 10, 1905. 

1 American Journal of Surgory, April, 1905. 

‘Miinch. tried. Wocli., 1003, No. lii. p. 2295. 
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X ra >' incidental to radiography, may. after a period of 

time, he rendered sterile. 

This statement was based upon discovering that ten X ray workers, 

Who had consulted them, were the subjects of total azoospermia, although 
noncot them had saffered from any venereal disease or t ranmatisin in¬ 
volving the genital tract, none of them presented physical signs of abnor- 
inality of these organs, and none was conscious of or gave a history «»f 
funet ional derangement. 

Since that time the number of cases has increased and there now are 
records of eighteen eases in whom total azoospermia or oligonecrosper¬ 
mia has been demonstrated. All of those examined who have done ex¬ 
tensive X ray work for a period of more than three years show no sper¬ 
matozoa in their seminal fluid, while a few of the men who have been 
engaged in the work for a shorter time and have exercised care in avoid¬ 
ing direct exposure to the active tube show varying states of oligo¬ 
necrospermia. Several cases have been examined whose exposures have 
been infrequent and short (once or twice a week, for from five to fifteen 
minutes), whose seminal fluid presents normal characteristics, with 
abundant actively motile spermatozoa. 

Those men are in robust health, and from 22 to -10 years of age. 
Twelve of them have operated X-ray tubes for one half to four hours 
at least three t imes a week, for the greater part of each .war during the 
past two to six years. Six of them are the subjects ot more or less 
severe X-ray dermatitis of the hands. 

This sterility lm$ been produced without the slightest subjective or 
objective sign, illustrating its insidious development. In no case has even 
a t ransient erythema of the scrotum been noted, and in no case 1ms there 
been evidence of deterioration of sexual activity. One-half ot these 
men ore married, and no one among them has lmd ft child since he 
undertook this work. 

Philipp 1 reported the exposure of the testes of two men who recog- 
lln- dang— of pr.Kl.idng sterility. On- a «ubercl....s snlgwi. 
!ir „| l„- wus „xpo.xcd for W» days to til- rays, ilnnition -f cadi «•'“» 10 

I.-, mimilos. At ..ml of this tim-. Hi- »•>»• ” w.wftpi»'r-naj- twrni:. , 

■mil ih- sp-rmatoson normal. hater a resection o( lh- vaa doftroo* * 
si,|,. was p-rfonudl.ninl six . .ilia after n» apcrmalosoa were to, »d 

n„i,| will,drawn from Ilia opididymis. Tills d-„„.nstrat-d m-rdj •> 

i,r,i 'TI,- was treated for pruritus aai. Total time of -M- 

sure m minates. The .... Tt . 

he had a slight recurrence of pruritus. 


After several 
So'vcn months later, examination 


: . w - ,Wi "" m 
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of seminal fluid showed complete azoospermia. Only one ex 
seems lo have been made. j f>ll 

Bcrgom'6 and Tribondeau 1 have extended their Oxperini* 
the seminiferous tubes to the action of the rays on the si>. °n 
themselves. The result; was entirely negative.* ' 

In conclusion, let me remark, while many operators say that 
workers after a time are permanently sterile, f am personally acM,, ' ^ 
with six well-known active specialists in this field who durum 
year became fathers of healthy children. ® e ^ 1Lst 

1 Arch, d’filoctrrcitc Mddicole, November, 190(». 

* Fora comprehensive study of this subject, the reader is referred to th* t „ 
ing papers: Heineko-Mittcilung aus den GrenzgobicUa, <ler Medizin und Ch - 

'«?• '«• "*«• I ""<1 2. pp. M, mZu. awl. 

xln,,..,,. mo ,«„.II«W, Xo. xviii., p. 7*1; Frcami, Element,of Genmnii 
lltemp, ; Senn, New Aork Mwli.nl Record, Angart 22. I,TO : Kmuse, Fortochrittal^ 
Ilern Gel..,-to der Rontgenstrahlen, 1005, Bd. viii.. Heft a, p. 200 ; Ilaibereu,,,!,-! ,7 
hm-r klin. «w l.enwhrill, .l.nunrv 1(1, 1005; Selin, Forttchriltc n„f dem Uebiete 7' 
Rontgeiistrahlen, 1903, Bd. vii., I loft ti, p. 322. ” Ueblctt ,lcr 


CHAPTER 111 

CHANGES INDUCED IN VARIOUS DISEASED TISSUES BY TTIE 
BONTGEN RAYS. 

Tm: following are the changes noted in psoriasis by X-ray expos¬ 
ures. We abridge the reports of Schultz.' , The diseased area was ex¬ 
posed to the rays from May 31 to June <>. five times, often minutes dura¬ 
tion each, at 10 eni. distance. June 8, the scales had completely fallen 
otT and tin* affected area was completely smooth and colored with dark 
brown pigment. The healthy skin in the vicinity was also slightly 
colored. At this time a piece of the cutis was excised containing both 
the healthy ami the diseased tissue. 

‘•Microscopically, the typical changes occasioned by the disease had 
almost completely vanished. Only the horny layer and the stratum 
grnntilosum were still somewhat thickened, and there was some infiltm- 
t ion of the papilhe and also around the snbpapillary vessels of the corintn. 
The epithelial cells themselves again showed the usual changes. The 
healthy as well as the diseased tissues were peculiarly pigmented. In 
one place in the corintn, especially in the papilla*, wore cells, some long, 
some stellate, with irregular nuclei, whose protoplasm was abundantly 
filled with round, large, yellowish-brown particles of pigment. More¬ 
over, the cells of the retc, especially in the deeper layers, contained in 
their protoplasm fine particles of the same color; while a fine network of 
particles of pigment, lying close to each other, appeared interwoven 
around these cells.” 

Schultz also studied tin* changes taking place in lupus. A rather 
deep area of lupus was on the breast, which was deeply infiltrated, 
thickly set with tuliorelcs, and covered with a thin crust. X-raj treat 

.. February S to March 7. at intcrvala, la all tea exposures, at 3o cm. 

diatnuee. After a few weeks a severe .Icrroal ids of the exposed surface 
appeared, with subsequent superficial necrosis. Excision March • ■ 

** Microscopic examination allowed the epltheli. it* a 1 og-n' (a 

h,. . .a .. The cat,-, especially «» '"VZZlT.ntctao- 

Inllltrated with tented 1 pas,ells. The fora, aa, 

of the ttlheroics laid disappeared, and were to “ 1 . J |||||lti l ,.. 

la their place were collections of iimaerous <•' a- ■ h 

aaelea.cd with swollen washed-out '"^’X't.wv! w“la g«. after-. 

at,clear and -specially polyn.orpbonac «r h a-■- ■ ' * 

The giant colla ..I all unusually large mania r 

' Arch. 1.1>cnn. a. Fvph., 1W2, III- !>• 241 ' 
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100 to 200 microns in diameter. Most „r „ 
sl.o« regular outlines, but, instead, a pale, irrecuh,- "" '"in,.. 
iiueleated protoplasm. The altore .1 epitbelloW cells wh'? 

polynuelear. showed the same appenranee." " *' W iel > are ofte, 

(Ironvet. 1 gives a report of his studies of lupus of M. , 

•V lie rays. He studied sections of the diseased tetm It?? ' pp *N 

C °""". . f’eated by the rays fora period of ten w"eh >**i. 

very large production of connective tissue, some of the fit " 0t<Hl a 
through the luliereles themselves. In brief ii„„,j 

ofl,.pus tissue as an active hypermmia glvi " '’''^ 3 ° f >"*" 
Of the leucocytes, first observed at the perinl.cyVf'ft''', 'I'' 11 *""''* 

n,asses, gradually extending into the interior of e „1“ * ""T . . 

a conversion into spindle-cells, resulting in ti. , oIcs - There i, 
now connective tissue,- i. c the ( . eJJs M c ° ,n Plcte induction 0 f 

degeneration, alsorptiou. and finally are ll ollv rlnla^i fa " v 

tissue newly formed. l0,J - v ^Placed by connective 

(he nodular type^after havi^ wllh ^sy of 

leprous area until sufficient hvnenomh w « * K * rays * Ho <‘*poae<l a 

“some time after ihc disappearance of this rcu'r n** Ue boIieve8 
Whieii had been treated seemed to l,o , Part of the nodule 

change appeared. Five weeks l iter the ■ ,'V 8 "" ken ’ lmf "" further 

r">- ..p~ns infii,:'ts tni; v e 

lianll, seemed to show mote ' '" duccd - T1 "' "unmr.ms 

were well Staimsl and »ndi,ni„ish«Mn ' '"‘ eV| "' s ‘" 1 region, hut 

having no apparent influence up.,,, i|„.,„ x '|- the act 'o'i of the rays 

cancer treated bytho X-ravs • ,„i r i „ * hxs also studied cils.-s of 

obtain sections in t|„. smgeof c, „„n • " one t " ,sc ho was able to 

formation of a superficial necrose r i" 8 '"'Cion, and also after II,e 
microscopic examination showed tint th«T of I bo rays the 

destroyed. However, the degenei- , e cancer ceils degenerate and are 
ctaliy i„ t|, 0 deeper eareinonntons !m 'ccogniznble. esp, 

intense action of the rays, and the °"'- v artei ' a relatively more 

,,, i ";‘i"tf"i«l« from tl,e'n„„„„i re!,-,',.'r,’™'"' WCr ° VC1 * ofto " 

Freund * states that in i ® ^ ,vo Processes, 
observed is due to cellular infiltmHr c,)itheIiom » the improvement 

cce of the rays in protuoting '^ .. to. in.h, 

Cicatnoea I„ his opinion the x. . connective tissue I 

Cbas. tester Leonard» is ofn,„ ? < f ,ew haclericidal qualities. 

of the opinion that the X-rays have both 

' Fertochr. a. d. Guhiotc ,1 

'• '*«•.. n;s M ,h.;im?t n8 p^’ ^ ** i*>. 

4 Uuicet, August 2 , 1002. 

‘American Medicine, October-1,1902 
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stimulating and alterative effects on normal tissue. There raav lie 
eniised a retrograde metamorphosis, on tissues of low vitality, ending 
in tatty degeneration, lie adheres in general to the tropho-neurotic 
theory. 

The lesions in ShandV ease were recurring superficial abscesses of 18 
months standing, the pus containing the staphylococcus pyogenes aureus • 
Improvement began under X-ray treatment, a relapse occurring when 
treatment was discontinued. Irradiation was again begun and continued 
until a permanent cure resulted. 

Rinehart,* after stating that he gets no results from X-ray treat¬ 
ment unless inflammatory action is induced, says: -it then remains 
to be decided whether the intlammaiion causes the death of the 
cancer and tuberculous deposits, or whether the effect is produced by 
the light itself. My own experience is, that it is the light. Simple 
inflammation has often been caused by caustics, in and around these 
sores of lupus and epithelioma, without producing the death of the 
process. A light sufficiently strong to produce an inflammation of the 
healthy cells of the part treated is of sufficient strength to destroy cells 
of lower vitality, as cancer cells are known to be. Whether the effect 
upon the skin is produced by the ultra violet rays remains to be proven. 
That the low-vacuum tills* produces more effect upon the skin than 
the high-vacuum tube, might help to substantiate the statement that the 
effect is from ultra-violet rays, as they are given off more freely from the 
low-vacuum tube.” 

Uallopeau and Gadaud* call attention to the sclcrogenic action of 
the X-ray, to which they properly attribute the ungual dystrophies and 
the vascular dilatation produced thereby. 

Herzog* treated transplanted sarcomas in two rats. The skin «»ver 
the tumor became necrotic in each rase. In one, the tumor changed 
to a cyst filled with a perfectly clear fluid material, and after the fifth 
exposure the whole tumor came away, leaving a (dean surfaC'*. 

Walker* has studied sections of rodent ulcer healing under 
treatment by the X-rays, and doscrilies tbo new growth as undergoing 
fibro- myxomatous degeneration. ... t 

Hlackmar* concludes tlmt the X rays cause a breaking down of 
malignant and mo,malignant growths, the disintegrated material being 
absorlx .l He considers the waste products from n rapidly disintegrating 
cancer exceedingly .lnngeroin. when Ihmwn inlo the genen .1 i»««em. 
unless the patient is in vigorous health. 

' Atirtnriaaiaii Mc<l. (iaiotte, May 20,1002. 

* \morionn .Iniimnl of the Medical Science*. July. 

* U Pnrtw MM.. July 10, ll*». 

* Journal of Medical Research, Juno, li>0*. 

•British Med. Jour., May 10, 1W-. 

4 American Electrotherapy and X-Kav Em. Ma>. 
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,1S .n-ect of the X-rays in the cure of disease 

Norton ' beliovra faction, nIToc.ing in turn tl., metabolic pro- 

, hl0 f o a primary chetfiica conditions the X-rays build up 

,U. H« clain, f."f h« dto the «»e «f « woman «.m S ri,. s r,,, w 

top.f"f' vl " d ‘ ‘ ,i, weeks, tl.o neck, shoulders, chest, ana 

?„large*l axillary if J ^ s „ markedly that the patient afterward 
nrnist of that sale hot! dove I ^ o| . ( , er to restore symmetry, 
teiredthe opposite lcn0 . carc i„oma, subjected to the X-ray treat- 

Bock ’ states that an auo ncl#tion> changes ot the same nature 
net. showed heginatag - b ^ skin covering the tumor. Sped. 

n-ingohscrvedinthccpIthoU thick(llljllg „ r the intima of the small 

uens of the affected skin • reticu lar arrangement being deposited. 
,lood-vesscls; Id'rons , ha t he regards as most important, the 

flic same observer elsewhere - fbloo(1 . vessels and the results incident to 

mtritive changes in tne 

ucll changes. of ten minutes each during eleven days, 

Loeh,'aftersevcnOTpom foon( , mit0 scs in tho cells. The tumor 

«-» *“«•■—a 

!XI ,„sure lo the raj-s. tissu0 changes, occasioned by the X-rays, 

A. O. Lllis in r b which were carefully examined, 

reports upon thefim mgs " , a varying degree. There 

tie observed nceriisis of ceUs an Urabeonhe^f ^ 

aasalso marked fatty deg ‘hf .Tease there were fewer 
rrwisof lviaphocylh; ^oftltratitoi after exposure, and about equal nmids-m 
before and aficr to Other* A tendency to occlnston . 1 thev*»M» 
deposits on their inner surfaces, was marked m some eases. lad 'y '» “ - 
pradicallv of infiltration of polymorphonuclear lencoc} .. 

These findings, he remarks, hardly warrant condns.ons, 1 a f “ 
thoughts suggest themselves. The blood vessel changes, on wliitb b t 
and others lay stress, seem hardly to account for the accomimhjmi, 
tissue necrosis, though endarteritis is probably induced >> »' • * 

He thinks the possibility is suggested of their being similar lesions i‘*^ 
the same influence instead of standing in relation of cause .n" ' ^ 
The presence of immense numbers of cocci and bacilli in tlic* ,,s " n ' ^ ^ 
one case after twenty exposures, would argue against the bactcm' 
power f»f the rays. It should be said, however, that the pathogeni* 1 > 
these organisms was not proven. 
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bcli^^r; fr0m a 8tUdy 0f lhe *«“«*■ X-rays on cancer, 
,! that, Cutaneous tstneer treated by the Xmvs undergoes docenc- 
rat. 0,1 not peculiar to this form of treatment or distingnislmWc LXi- 
«tll> front degeneration from other causes. The vascular changes are 
limited to an endarteritis; new formation of blood-vesselsoccur, if heal- 
ing takes place, asm the process of repair elsewhere; there is an increase 
of elastic tissue. I aken as a whole, the clinical cases show that the only 
cure of cancer by the X rav is by destruction and exfoliation. This at 
once limits its value to superficial eases. This destructive process is a 
slow one, and acts very superficially . M 


1 Journal of Medical Research, Boston, January, 1905. 


’Medical Record, May 24, 1902. 

’New York Med. Journal, May 2-1,1902. 

’Journal of Medical Research, June, 1902. j r( ., n 

’A. G. Ellis, in American Journal of tin? Medical Sciences, January, 1- KU 
which many of the above statements have been taken. 
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CHAPTER IV 

TECHNIC OF KONTGEX RAY THERAPY. 

The production of a dermatitis, the result of the use of the X-n 
as a diagnostic measure, early suggested the possible value of the \u-^ 
agent for therapeutic purposes. Treatment with the X-rays depend 
largely upon the character of the lesion. Thus the same method of hv / 

ment would he of no avail if applied indiscriminately to the malign-iut 

and benign, to the superficial and to the deeper tissues, etc. Effective 
technic in treatment is dependent not only upon a good understanding 0 f 
how to use effective apparatus accurately, but also upon the experience 
and ability of the operator to apply, to each individual case, the quality 
and dose that that particular case demands. • 

In observing the progress of disease, so far as a cure is concerned, 
and also for comparative study of several diseases, a life-sized photograph 
of the affected area should l>e taken before the actual treatment is*com- 
menced. The plate employed should be isochromatic in type, in order 
that the color value of the tissues may lie recorded as exactly as possible. 
To ,KJ accurate all these photographs should be taken in precisely the 
same manner. The prints made from the resulting negatives should be 
of equal density. 

When an open wound is to bo treated, care must be exercised not to 
infect it ; if it is well protected by a sterile dressing, this should not be 
removed, unless ointments are smeared thereon which might offer ol, 

1 r° n ii ,c 8 uc l l as zinc oxide, boric acid, bismuth, iodoform. 

whib * rV? * T- 1 ' l11 I, ‘ sions 1x1 covered with several layers of gauze 

while treatment is in progress. 

I- Apparatus and Method of Treatment. 

practically 1 /he ,or intelligent and effective treatment is 

coil of the Riihmkorff t" 8 g (M, eratcd by a static machine, an induction 

Te t .. .— *. 

ilorumiiiis, lulltliiiI,, i llnc ’ believing lltiit it does not pro<luw» 

con for 'r^i n prove<i u ma *y- . .*. »'*• "• 

c,n who, 1 ; |; R r ; KlQd "« po^wi™sil" of8OTen or ciKl " ns "■ 
longed exposurw, 'oft,!, t !‘ e ™ p * ut . i ' ; Purposes, tin, frequency of P r " 
^ii* R is considered -m 1 JiJ-V i 18 lo injure the insulation of the 

coil and the tube to cool ,. v< !.7. ° the current and allow th<* 

W y ton or fi< teen minutes, during prolonged 


techxtc of rontgex ray therapy. 



Fir,. 211.—CirrARi* TRK.iTMr.sr Tvbe.—T ho whole tube l« m«wle of lead eisu. except *t the lower 
opening, to |*Tmlt the of the my« for thcmjKuUc purpose*. Thl» Is a protective sr.ru»urv for 

the oj<Tator. and also limit* the an* irradiated. 



Km. 211—Tttic Bi-CATTtor>R Trait or Root or Daonrs.-Korh n**rris that whrrr much In¬ 
terop rumnt must licmwome. this mho aru loth a* an X-n«y amt a vnitrll tube. It** lollrvr* th»i. 
the anode l>eln« of a heavy dcalftti. a Unre quantity of rurront may be employed wlih a shorteoed 
e*ir*ure. (Kny-ScheerxTt’o.) 



aasa-sm 


brine ennurd by a cylinder of hwl flu* *>•" 


loralit* the X raj». 
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hluctho-thkkapeutics. 


treatment; Inn. the current being of small amner-w. .. 

coil at most would be slight. The mr-.-li i r "«■ inf Mr ... 

maybecinployed, but the mechanical, being the etLo® 

ulation, is commonly used. The electro IVI,v f ' r:u nieaay,, f] , Mtr 

little favor, as the enormous current transmit! " torr "I'*fr has in,.,'"" 1 ’ 
unnecessary, and is detrimental to the life of the tV.I«‘ VnaT'?'^ 
Crook ra Tube. Coil ' 
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preeauli°., however, does not apply to lesion, , ha t arc deep-seated, the 
risk of setting up an integumentary inflammation weighing hut lint.- In 
comparison with the gravity of the condition. 

An ingenious device is the protective tube shield, which conforms to 



the alio and si.. the Crookes tube. ...id Is |m.v"W' 

absedcylinders, or dicers. allowing oithcr a largo or small sarhun 

acted upon by tho rays. 
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ELECTBO-THERAPBOTICS. 


The position of the tube i s „r ■ 

anodal Iiel .1 f ac0 , “ ® f '"‘I? importance, 

'<> such conditions as carcinoma of ‘“ fi *?'«-.vnpp | | #au “ 

'I'-.vn.v. stomach, and rectB m £"*«**«. ^ 

" ,0 "*® ,s Placed within „ c ., v . ilv 4 lm,| W Of mttch dim, 

ra * vs dl «(Cfly to the wSe.-,f of the IntL ;h !l Position as / U * v - If 

flian if the rays need nonefmr. , >e ^ er rc *- s ult.s are t 0 1 ° 
tabes of special shape have | n '‘ lntcr 'cning tissue. For Uji* 1 *** 

ni i\2 J «<» I't 

which is made Of ° exce P fc «* the end of ! g,n ? 00,11 
■Hscasctl area only. *** a,,d P c ™>'»8 the rays to^ach'J 

Distance of the Turk. 

'he lube, upon the lil', 1 .'',!"^/'' 01 '' the Part depends upon tl lc on dilv 
reaction is desired oi^not" $ # , are » •* "-aletl. and whelln ‘ “ 

Theoreti^'n S '"' f " <P ' T1,c " lr K<" of the ltd, 

liieoiTtically some claim that 1 ’ 1,0 '"ore intense the actio., 

( hou,d he directly as tho hlh“Vf i 2““ ° f font M.et.n 

of part to be atfertet, j s r ® and inversely n» t|„. 

prefer a short distance with short - ,"" “'e *"rf„-o. Sonte oimratoni 
M Je\ e to bo a matter of person .1 ° r < ssfre ^ uent exposures. This I 

ment rL W " M ‘"'"V «f ..'"- v *<»' 

^i^t finC:><i ^ ,r - ^ , - r ^ , ":. 7 >rro o r' , t , T.nc^ r: 

shonl.i r liehes f IS •>„ U "' w " faee, and a soft tnhe 

the »“aL P ' " earftr t0 l“*'ly, 'he f„ r ,h"r'lhc d"'‘ r 'T'’ 

I>r wiljj 1 dwwwMl partis from 

containing op^ covered with lend, 

22*"* .—f'hJj;:^:-,;:"", — 1 <*•.«* x . ra ; 

frame , ***** ‘liaphragms. The Cmot, * 1,10 ‘**f* c< I by the insertion 

tb ’ :wU "- hemisphere "1 'I " """' is P 1 ".within the 

hre • patterns «... always la- Iren ml sbm ,‘i t,lc Openings. As 

mm l‘v XT- l- : "l«H» must r! “Tr-' uath .is saved 

,e ra - v8 ’ "* , ' x ' ,, ’ n p' i «"'i in in W! rjpitiir o, ° same 


1 American Medicine, March loot. 
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Dr H. P.Wells, of St. Louis, has very kindly sent mo the following 
description of Ins ingenious method, for the multiple connection of 
Crookes tubes in scries, ns a means of economy of time and current 

“ lfc bw ‘" fou,ul Practical,” ho writes, “ to connect in series more 
than one C rookes tube to be operated from a Single coil or static machine, 
and thereby increase the usefulness of such equipment to meet the needs 
of t hose doing much clinical work and with whom the question of time 
and expense are matters of consideration. 

“The tubes are connected so as to maintain the proper direction of 
flow of current in both of them, that is. the anode-terminal of one tube 
is connected to the cathode-terminal of t he second, etc. 

“ It is hardly practical to use more than two tul>os on the average 
coil or static machine, as the resistance and consequent strain on the 
machine increases by arithmetical progression with the number of tubes 
in the circuit. 

“ It is possible to maintain each tul>e at any desired resistance by 
adjusting the shunt spark-gap on tho regulating device of the tube, each 
tube regulating itself independently of its fellow. 

“Tho only apparent difficulty in the way of the multiple connection 
of the tubes, is the strain thrown on the interrupter, especially of the 
mercury jet type. I licliovc that a perfected form of mechanical inter¬ 
rupter will prove least troublesome and give the liest results under the 
higher resistance in tho secondary. 

“Economy of current is effected, lie cause we use the latter in the 
second tutu', which ordinarily is dissipated in the form of heat in the 
rheostat, when only one tube is used." 

This method has also been employed in the Loudon Hospital, where 
they also run a series of coils from tho same interrupter and on the same 
primary current. 

Thi: Duration of Back Exposure. 

This depends on whether a coil or static machine is used, and upon 
the patient's susceptibility and tboclmrncter of the case. Operators differ 
in tho length of time of exposure. Somo resort to frequent but short 
exposures with ascending doses, others employ longer but less frequent 
exposures. If the integument remains normal, the bailees are length 
enod, twenty minutes Iming the maximum. All other things being « 
the usual time of exposure with a coil is less than with the rtn < 
machine. 

Frk^ckni y ok tiif. Exposure. 

This -Is,.. upon tho olmmctor of.. ll.« n.piaity of 

desired tho length "f nil'll e\|,.emrc. tho muwcplibihlv IIw I"' • 

aosi msi, iiio • 1 . . .. lu.ifiuuiiig of treatment, 

mill on the distance of tin- tube. At the >er> i»i.""""K 
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H ia advisable to expose (lie r>;iiio„f «..., 

first two weeks, and then to discontinue tj 0 * '» Week 

idling in (l,o interval for ..tevdnnm,.,,?, ,r ° nt *««iW , ' "■> 

•S,;,". J.rofor lo give a I,vat,,,on. ovory ofbor , ,,""'' U " ,0# ""' syn.^H 
ccdim, ,s prodnetivo of i|„. |„. s , ,wse 'tii>g U,-,,', 

"•.•.-chingof ,.,o patient’., 8 , 1 ?" ?•-««> 
ovor oxposo the seat of dis,-as<f. is observe,i 

more closed .. . ’ u,en M,e applicat m.u.' e<1 not** 


* ' * punem ssnseentibilitv 

over expose the seat of disease. M.enVhe , f . W1,,f, '’ n observe, 
more closely together for -dm,,*, Jpplicatjons in nv i 

-t n-^o™; :: ; z ,r,vih «» 

■tovor be attempted, as , u ,der tl.is „|, ,, "" ! '"i. B 

tra.ned t.,rough tho fro,.out of ^ 

h'l r.TKRS. 

of the Kontgon ^ ^ 

aisraa ar* ^.- 

motal8atll,oo.v(ro,„ c , 0 f,| l ^^ r J , " 1 o “‘“"'"'mm, fopp,. r . a ,X 
I*J. . 't,v..r of any spodti ^7 "I*"'* «* «Tn, ' 

«-'• This prinoipl,, be £,•“£ ^ toys uj* 

I'ot-'t'g a substance similar lo tim’skin te ,,mrli< -' l| y i„ 

^ V Z W ! b T Wri,M “« 'he skin .»* of . |, 

'■ Pfohler and J v u,» 

wporunrnis upon rabbits, i„ wlifei, ^!' an,lx!, « _ conducted a series „f 
alnnunmn, for the purposo „f ■ ,s ®f silver, loatlier and 

z* ^"-"fticcbij':!.: ct ;z r- ,r .* - 

• < fays. They no,-,, imprest ,, T . . 

h ,s7 VW "" 1 ,lim , "ol animals o',^" fiU8c 0p,iltili, v 

practice for some lino. . . «»'*> Into of man. 

filtere, but I decidedly prefer the Scr° a,umi “ h " n ■"" i 

"The Dosage. 

asc-d dining curl,,op,'"'alily of tho Itdntgcn ray. 
snprrhc,:" or , 1 ,.,,,, » £ «'»!« ... 

part tint,I tanning or bron/jm, oceurs.T * ?°T in ‘*xp««ing the 

• fiegioes, and in inncons memlu '* Ml 1,1 ,|;irk *ahinne<l individuals 

“T“*.» this si,,,, o ; r *•»»'■« is observed ; hence ,„ 

S oft,.,, indicates the 1^, 1 ‘'a'.. tha, 

' ,e 1 foal,.,e„t I, eontmued Xr^i *, "^ U “ n »*«•»' »<- 'Issue, 
i^thenia, vesication, < >r dermnHr U d «voloj>nient of these signs. 

' Portschritlc u„, ..' ,,,ay ... 

■Journal „f «,« America,, Mol'l,»| April 13. IDOS. 


ery 


•••It, ajlf II Ie> t I ,nf-l 

-Jation, Soptember 1/5, Um. p. SSS. 
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opcrsit or should cease treatment These effects do not necessarily m.-an 
carelessness on lus part and may occur in most skilful hands 

Although the clinical manifestations an* a guide in determining the 
amount of reaction obtained, yet they do not indicate the ex-m !imo nnt 
of the X-rays used. r l he possible methods of determining the “dosage” 
an; fully detailed and discussed in a special section. 

II. Methods of Measuring X-Ray Dosage. 

Since Rout gen’s discovery, scientists have lacked a practical and 
exact unit of X-ray dosage. The establishment of a standard unit is 
difficult, because of tbe idiosyncrasy of the patient, and Itecause no one 
can make any positive statement as to the number of treatments that 
any one case may demand, the personal equation entering so largely into 
the consideration. We cannot deduce the amount of physiological and 
biologieal action of the rays on the tissues by the measurement of their 
chemical and physical properties. The question arises: What Standard 
shall we adopt, so that tho unit may Ik* accurate, practical, and precise! 
Recently the Ebntgcn Ray Society of London appointed a committee for 
the purpose of formulating a standard unit for the measurement of all 
radiations; they arrived at no definite conclusion ami asked for the 
earnest cobperation of American scientists. 1 

A. Mkasi kkmknt of Electric Currents. 

Thr Current going t<> the Primary ('oil. -The voltage and amperage of 
a current that goes to a coil depends upon the variety of the interrupter 
and tin* construction of the primary coil. The secondary or induced 
current depends upon the variety of the current or winding of the coil, 
because the same coil and interrupter may give a different quality of the 
rays, depending upon the make and the vacuum of the tub«*. \\crtheim 
Sulomonson’s experiments show that electric energy is nl»sorbed in the rhe¬ 
ostat and in the iuterni piers. Wehnclt considers that !Wto SO percent, of 
the energy derivtsl from a battery is nl>s<»rl>ed by the electrolytic break. 
Salomonson’s wattmeter slmwe<l that «1.2 and 05.4 per cent, «»f ennent 
was lost. Since this iKiicentage of lost energy evidently vanes under 

differ,.,It .. of .,|K.raiio„, it follown tl,»l il»- ««,n,'„ry 

*,,i i» not proportlonnl l« life primary nirront »lic„ an olMlnilytic 

. . ... — -*» 

L, ,,dv,K.a„d by I ,* Araonvfll, ■< \ ' £ 

ml,,, and proverl Unit tin* pKKluclion »f X raya . ... 

intensity of the current, and has shown photographs in support « 

•At.... 

19(W, I urgwl the nppointmont of n eommiltei 
Rnntgeti Kny Society of London, which was ai:nssl 
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11,1,1 Mhibfted a ^ However. .Sale 

usunJIh- ' a '*J naW o current of hifjij ,,,inertfc f«r measuring the 
Cates r|,p 1S< * ° r ,nea suring tin* current i! n ^ ,,,i,liil,n Peroiueter 

^^nTand'"":'' *'**» XU" £•*“** -.. 
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measure off i nsc <>f t,,e meniscus in «i ■ ^ lp ^k*y tube attached to 
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reafjj. ... . nor W lor each instant 10 ^Intcrneter sams up the 
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an electro-dynamometer and a stop-watch, a small steady current being 
passed through the two instruments. 

Experiments with these instruments showed that the efficiency of a 
Kulimkorff coil is the same for all intensities of current in the primary, 
provided that the rcxixtanre ill the secondary circuit remain* unaltered. 

Spintermeter .—Measuring the length of the spark-gap (parallel on 
the secondary coil or induced current was the earliest method employed. 

The length indicates the internal resistance of a tub© to the passage of 
the current; the longer the spark-gap the higher will is* the vacuum. 

Hut it is a fact that the variation in the supply of current in the primary 
troil or interrupter will change the length of the spark-gap. with the same 
tube in circuit. The pointed rods of the electrodes, the composition of 
the rods, the atmospheric conditions, such as moisture, etc., the construc¬ 
tion of the coil, interrupter etc., the source of current and also the 
amount of the current, will alter the length of the spark gap. Two 
different tubes with the same current and same spark-gap may give 
different degrees of radiation, lieeause the size of tin* electrodes may l»- 
different and different metal may l>e used, etc. Heclere. of Paris, em¬ 
ploys a graduated rod capable of sliding to and fm. On tins sealed 
h,ir he observes the number of inches or centimeters. I his is a 
convenient form of measurement, nml every coil ia itmsanpplicdam 
is universally employed. This method 1» Often misleading, msililnm. 
seen a tube will. 3 or -I mol. (7.8- or loom.. spark-gap. u In re Jim 
rays wore far less penetrating .....I in some instances oatliod.c rajs wore 

P "d«.a given by the apin.cnnotcr holds good only 8w Urn spcvinl 
apparatus that the oporalor omplovs and not ncocssanly for other forms 
of this apparatus. 

H. Tup. Penetration Mktiiod. 

this moans we measure the pcnolmtlvo property or quality of .he 
rays directly outsido of the tnbe. , Bcnoist Revised 

The Itadinehroinonn h r of IlcttoM ( U- - )• • .mp.ront metal* 

this instrument, which is IkisM upon » p, ,U j ,, , ir ,„. m dr.ttion by 
pm— dlftV.ro.,t degrees 

the X rays. A silver d.-sk I.. this do ^ .. . 

of 0.11 of a millimeter, .sused jss ati • ( uk( . dial 

layers Of alnmlnlnin. lH-gu.ul„g " b “' ;, „„„,l«.rs. so that""" 

of „ ol.K-k. T1.CS0 ,,r ' ' lb.. Tins 

rooognire II.by llielr I"*' '' . .. „„ „ phologn.pl.ie 

apparatus can !«■ tw> el,, " M * . , „ „f the ooiitr.,1 disk. A 

plate, one Of the *«*>« *•» i„„, view. ...id the dm 

lead dinphrngn. is provide, I loril.r.i.K k ..tot.. H>- 

,siro.. is tl.o.i rotated until the tint 
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of the centre. 31. Benoist' iinorm™? » 

resembles a telescopic arranged, wl,,! ',“ h 

t ic screen appear enlaced . f , is a , '"""l-ere..,,,,.. ,w 

t'lio oporator rhflo testing Mum-ivs /* with a ,. th ° 

. . 10 eacl * sector successively, 







a t „ , .^"">rnom e t«r. 
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n P°" the face ^ t,n,s Preventing tli* ^ p,e 'V >r fche ,iefl ecting^R 
T in 4 l^'^^Urectiy prajeeted 
ohroinoiueter juswoeiate^f^ ai) P aR *ttis whichT 111 ? N,e <lan ^ er of ,),,n,s - 
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by Brandt in his posometer. Such a lunette is formed of two parts ■ a box 
(5 x s x 10 centimeters ami an eye piece placed close to it at an angle of 45° 
The box in his apparatus presents two interesting points: ff, on the 
bottom and placed at an angle of 15° is a minor in which, when h,.,kin- 
through the tube, one can see the inferior surface of the upper wall of tlm 
Ih.x ; on said inferior surface is affixed a pasteboard disk covered with 
barium platino-cyanide : (2), on the superior surface of the same, upper 
wall, exactly above the platino-cyanide disk, is the radioehromometer, the 
shade of which is projected by the X-rays on the little screen, and retleeted 
in the mirror. W itli such a disposition the operator is not directly 
exposed to X-rays. 

All radiochromometers give only penetration power, but we know 
that there is a great difference between the penetration and fluorcs- 
cencc, and also between photographic (chemical) and physiological (ther¬ 
apeutic) effects. 

Skianulrm mid Pcnctrometcrf. —The principle of these devices consists 
in the use of an obstacle to the passage of the rays, i Fig. 21!'. Many 
different metals have been used to determine the penetrative power of the 
rays, but as with Benoist’s de¬ 
vice these forms <>f apparatus 
do not indicate the intensity 
of the rays. Two different 
tidies which have the same 
penetrative power may differ 
in their chemical and physio¬ 
logical effi'cts. 

Crypto • radiom der of H VA- 
nclt .—This apparatus (Fig. 

220) consists of a fluoroscojKS 
wit It a sliding nr telescopic 
arrangement anti provided 
with a sheet of lead to pro¬ 
tect the hand of the operator 
and a single “ V”-shaped 
piece of metal which grad 
nally increases in thickness. 


■ 


KW. WX—Crn i!o - r * ,llo,DcU ' r ' Vvl 


It i, Inim. il bv Wehnnlt tlmt hisoppan.ln* is more ncnnmlo and nllon* 
of a two n,..*, of comparison because of the wedge-shaped ebamccr of 
the piece of aluminium. 

<’ Tin- Ph Ysieo-t-HBMit*AI# Method. 
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basc< ! ,lis ,,ieoric3 »"<1 constructed his appamiiw„ 

certain sails stiller a change of color JlL, pon l||p I)ri,„- 

Ollier substances. when healed ami irra.lLe, ?.°^ d to -all,,l? ! "'«l 


iV ~r; .. . -catca and irradialed „ | “ 

” “r ... a e ^te C, "‘ n *««f> 

1 <1 llfil ini I'fwm , , J °' v , aiit] Jf - 
ex Pos l ,r„f. '%• 


...w* iiiiiiuiii, nincn uecoiues a 1 ,,ai| g< 

ate of potassium, which changes to a imliot,^ Z'f'K«» 
or at a high temperature, theeolorsof these iZ s ox t''»«nr,.,,, , 

He aIso proved (hat X-rays ami BccqucrelZZno Sc "" •“ di, 8 "' 

. 

knecht’s studies on 11 ,i s ® Profession i„ i 902 , ’J* 

expose (hem to (he action of the ™ys l' 80 cert “ i » salts t 

neons area to be treated , I, ,. ,IS < * apsule (which is placed over h * eW 

rv-*** £r r ,or j<i ° * £is 5sr 

^'vaala.,: »•>"». Th'^Vims^ 

**. a, of rrr 

sitti,i. I r ^° ,,(l8 to t he p ed^ d 8 18 repcat€d Un * i! a tint is ole 

,M! "Pessary As than one 

«>e kept in darkness .i^'? tl,l! two exposures), 

would see MI ve^ lle,Skepti,,ali ght-proori g ”*?? ,lfed fiCa, ° hoIdjn g 
many difficult,*, £ in theory, neverthr I °*T A,,hou ^‘ this method 

fade in n lf <S * ri, e standard scale n . G8S ’ 1,1 practice we meet with 
darker and ^ of a year. <***** «» color, or ii may 

«ole M’ith the ^ I ^ e i COmpart ' d ,,n, ncdiajV|y to ® xpo * ,,re the capsule gets 
parts of the , Ver ’y difficult, * ^comparison of the cap- 
various dk ( .V exhibit diiTerent i 11011 1 mdiyidmils and different 

Z/t r ,a,|,, ' ,v . .vZ:; . r- s ,,f m,s< w%. «* 

Noirf* intn l ° °' f ^ t>>oum, id and y !< Mn,l ‘‘ s to the action of the rays. 

>Iro 'ntroduced a method largely em t * M 1904 Sat»«n,„d and 
«®‘.V employed in Prance. It consists of a 
Archive* of thft p * . 

l ho ftontgen Ray, Juno, looo, p, o. 


i ECHxio op rOntgkn ray therapy. , :B 

vmrn d ..* under Ihe 

plant,no-cyan,do passed fro,,, a bright green ,» brownfaaTat, e Za- 

time tho fluorescence gradually decreased. Upon alw^pagoloallrt.sZ 

standard-color past,I . .. •* A - (which isananchang-rigrecnldori 

and another one marked “11," which is brown, and indicates the maximum 
dose the skin can tolerate without producing dermatitis, and causing 
onl> epilation. 1 he comparison should he done in a dimly lighted room 
because, if Ihc pastilles aro exposed for too long a period to the light they 
regain their original green color. The pastille should he placed in a pas¬ 
tille-carrier, 8 cm. from the anode, and midway between the part under 
treatment and the anode. The standard color pastille Ii” corresponds 
to a dose of 10 X, Or 5 H in llolzkuccht units. Sabouraiul himself ad¬ 
mitted that the test, however, is less sensitive than by the Holzknecht 
method, and that the color may change by the action of heat, light, 
moisture, etc. It is asserted by some that the location where tin; 
pastille is placed under the active hemisphere may not be equally 
irradiated, because the rays arc unequally distributed over the active 
hemisphere. 

Thu Chromoradionu'trr of Bordicr. —Bordior 1 describes a new method, 
based on the principle that when platino cyanido of barium is exposed to 
the rays, it undergoes a change of color due to the dehydrating action of 
the X-rays, also that the same discoloration occurs when this chemical is 
placed in an atmosphere artificially dried by sulphuric acid or when ex¬ 
posed to a gradually increasing temperature. Under the action of light 
dehydration may also occur. He describes his apparatus and reagent as 
follows : ‘‘The Hordior chroinoradiomoter differs from its predecessors. 
The 1 >arium-platino■ cyanide, suspended in a thin layer «>t collodion, is 
placed on the skin itself, or at all events in the same plane as the part 
to be irradiated. The pastilles are square, with a diameter oi t,.5 milli¬ 
metres. The back of the square is adhesive, to facilitate its attachment 
to the skin. A scale of colors is supplied with tints Nos. 1, ~ A U cor¬ 
responding to the principal reactions required in radiothernpy. 

ssrfs»ss«sSK£3£ 

tSfSSSSZ ■ it «.w-, —v . 

by temporary loss of hair. i* that color the pastille 

“Tint No. •->. of,, m.lphur-yclbm si , lv - ^UcnluU-l 

assmnvs when the skin 1ms been oxposml to on „nn.t»„ 
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. , nir -flortion. rfe. erythema, tumefaction, and at tW„ , 
^,r S kcl-lcs.|ii!ii>i«tion. This No. 2 tint correspond., t , , "T: 
' l,c " ‘ Kie fei s reaction of the second degree. 

form ef K he ^ ^ thc coIor 0 f gamboge. It correspond,, 

,, of the skin of the second degree; it is a true dermatitis, k. '* 
^scight.o ten days. This is Kien.sicks strong nor,,,, ^ 

^ ..Tint No. 4 is Of 1 . chestnut color, and corresponds to a reach* ", 
the iliini degree, which is accompanied by necrosis and ulceration „ f £ 
skin This is the strongest dose ever reputed and should neve,, 
applied to the normal skin. He obtained tint No. 4 after irradiate , 
a specimen of radium of a radio-activity of 100,000 lor a w,.,*. .. . 
distance of a millimetre from two pastilles. ' 

Very soft tnbes are not desirable for these reagents, as they prr*ir, v 
ultra-violet rays which will be confused with the X-rays. 11*. repo* 
caaes that were cured at a single seance. He believes in giving , . 
massive dose rather than fractional doses, so common in this country. 
This method is also subject to the same objections that I have nu-nti.,^ 
before. 

Qtuiniimdrr of Kicnbock.—ln lfiOa Hr. It. Ivicnbock introduc.-*] t . 
new method of direct dosimetry. and asserte<l that, in 1000, It.- .U-nrt- -. 
strated that the changes noted on a photographic plate are an necurv. 
measure of the therapeutic dose; admitting, 1 however, that Stern’ 
liahed a paper on photo-radiometry, and suggiwted the us*; of j.b*•* 
graphic films, to Ik* compared with a “normal scale but at that t - 
<19Wt) KienbOck was unaware of the fact. He descrils-s his instnu 
follows :* “ My qnnntimeter (Fig. 221) consists essentially «>f two | • 

strip of photographic paper, which is easily applied to the irr.i«lu>: 
skin, and a normal scale of graduated tints, with which it is to U* • 
pared. The paper is covered with a sensitized film of chloro brain 
silver in gelatine. After exposure, the strip may Is* developed in .i - • 
room or by means of a small light-proof box. The development • > * 
carried on in daylight in the consulting room. The film is then cmpi 
with the standard scale, either at once or after drying. The dev*li»j . 
solution is of constant composition, and should lie used at a tenipT.it 
of js-’ (\ f or di 1 F., for a period of exactly on© minute. A0* 1 ,1V( 
the strip of poper may Ik; immediately compared with Hie seal* . 1 

unit of liontgcn light which wo call X is equivalent, to one-half °f :l ^ 
knecht unit and to one-tenth of the SalKiiiratid Noird maximum 
The formula is as follows : 1 8-X maximal dose 5 H or 10 X. 

ihis reagent enables us to measure the penetration or the 'W' 
of hardness of the Kdntgen li K ht. in comparison with other 

•Anhhmof the R/.ntirPn Ray, June, ll#», p. 17. 

’ Jotirnal of CuUneow Hwrubcr, 1W03. 

Archives of lt» lh’infg»-n Ray, June, jfWfl, p. 17. 
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methods, the qunnti metric method has the „i . 

of ostimating small ' 7u 

method tX"dK,7whSTr;!C.tl m T"" "" ~ 
g,fishing tl... .slight „f ,i„,^ 

,9 necessary a,„l always tedions. When arr 

roh.r will be darker and will 1* more difficalt makis- 

with the mile. The degree ,.f the seredtivea-s of the euiah,™ rf the 

paper may frequently differ. 

Thr Ar»r UmUomcirr »f fVwwt,-Pr«ind , « method nw-d in 1901 
and is based on the color changes occurring in a two per rent. *sotuii..n of 


pare iodoform in rhloreform This -.iathm aorm^ly r^inMU ^1.. 
nnchsng'-d for W boots. *ad i« an m J 1,1 1 1 ,hkb I 

ntav t- nM between two portion. of the rJWv-‘ 
e.p.*.l to the ray. for three .4"" -*"tk» 

from the Hdfou. Slight howl *"'1 "P the < 

ami. allh<mgh lids iwSh**! is ns-* _ 

nn«taM«> for prarti 
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Precipitation 7V,/.-S chwartz.' of \ »enna, demOflSfcratcd a method 
of measuring the strength of the BSntgen rays based on the precip^ 
fin,, of calomel in a mixture of ammonium oxalate and corrosive subli. 
'to. Tl'»is mixture is a clear fluid which, sheltered from the light, keeps 
indefinitely. Exposure to daylight or to the Rontgeu rays causes the 
precipitation of calomel. The amount of precipitation is determined by 
centrifuging in a graduated capillary tub,*. Three millimeters of the 
precipitate in the capillary tnl>e correspond (approximately) to the 
strength of a Holzknechfc unit. This technic with the usual methods 
of testing the strength of the latter has the disadvantage of being a 
subjective test of color. 

I). Thk Ionization Method. 

Prof. Rbiitgen, in his second announcement, stated that he had already 
made this discovery, and, probably prior to this, J. J. Thomson found that 
the X-rays would discharge both positively and negatively electrified 
bodies, by experiments on Hankers electroscope or electrometer. Thom¬ 
son stated that the discharge varied somewhat with the intensity of the 
rays by the relative luminosity of the fluorescent screen, and in several 
instances by the relative darkness produced upon the photographic, plate. 
This method is based on the principle that X-rays have the power to 
ionize the gases through which they travel. 

The Ionization of Confined Garni. -.Milton Franklin* states that, “so 
far as I have been able to ascertain, this method has not been system¬ 
atically used to measure the intensity of the X-rays. This method has 
been commonly employed to measure the radio-activity of radio-active 
substances. Air is rendered a conductor of electricity by this ionizing 
agent) and the measurement of the amount of current flowing through 
it, under given conditions, gives an absolute index of the activity of the 
radiation. It is necessary only to charge the electroscope by applying a 
rod of vulcanite, sealing-wax, rosin, or other suitable material, which has 
been previously electrified by friction, and then to time the transit »\ 
the filament under the influence of X-rays. The rate of discharge will 
vary directly as the activity of the radiation.” 

Tin* working of the instrument is as follows: 

1 he electroscope is charged by having brought, into contact with 
the knob, a rod of vulcanite which lias been electrified by friction. The 
knob is brought into communication with thefllament while the vulcanite 
is ill contact) and released as soon as the filament has assumed a horizon¬ 
tal position. fhe electroscope is brought to the same distance from the 
tube as the plate or patient (in any position),and, while thr- Inin* is mu 
ning, t e shutter is opened, and the time, in seconds, occupied by the 


' Wiener klin. Wocli., May 31, Htw. 

*NVw York Medical Journal, April 22 , 1005. 
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filament in transit, is noted. The number , r 

coefficient of energy of the ravs i f M ‘ con,ls 1H tl,c exact 

reading made, under 

instrument, the ratio of oner-v of 11 ... ,, ,A ' r ‘ 9lI *‘ :l similar 

the two times. * 5 two «l-.al that of 

-‘In this method, with an electroscope of the gold leaf pattern 
the relat.vo activities of two radiation, may bo compared 

accuracy and oxped tton, and if .. them is the standard aait of 

activity or beam a known ratio to ,hc standard, the value of the o.hcr, 
m of 1,10 standard, will be readily dcduciblc. Almost,herb 

variations must lie taken into consideration. The number of s.*eonds 
which it requires for the filament to traverse the field, is the coefficient 
ot tho strength of the rays. All calculations and variations due to 
the atmospheric absorption must lie eliminated at once.” 

nr Radio-act j Vi standard of Phittijm.- Phillips' utilizes the principle 
of Franklin’s method of ionization, and suggests radium as the standard 
unit. Ho describes the modus ojycrandi as follows: “The method con 
sists in attaching two similar discharge vessels one to each of the plates 
of the electroscope. The needle, a thin strip of silvered mica, is only 
electrified inductively, and the forces acting upon that end of it which 
COmes to rest above, the centre of the gap are able, when the rods an? 
electrified equally, to produce a condition <*f cqnibirium. The horizontal 
rods arc connected with the standard radium ; when the rods are equally 
charged, tho needle is steady, but gives no deflection. * * * We 
may also conveniently compare the activities of various substances, by 
noting tin? time taken for a gold-leaf electroscope to discharge between 
certain potentials. To do this with anything approaching accuracy, 
however, the motion of the h*af must lx? observed with a reading teh* 
scope." Ho calls the absolute unit the Becqtierel, or ono Curie, while 
tin? commercial unit might he appropriately known as one " raj. 

I)r Honrv <i. PiffimP takes a brass ball, about ono nml one- 
.,rlor inch.* in diameter, nud supports it about four Inch** from 


tho trail of ll.« tnl»> jnst will,!., tho oirvlo of rays «n.f »'» 
rior hoinisphoro. ’l l,., bull is.. connected by o -,rJ thou , , 

I— '"-b’b 'bo tub. tho |M» %[ r IL pnrposo 

charge, and the angle M easily n. hl UN i j„ volts) or his 

1,0 ... cleclroscop.* (which is *r. , ,. rv The 

own (which b graduated in degrees " ,| ll .,' >u „|, dm mb', and 

nnglo varies .liroclly will, the currma I - ( 

„I«, shows whether tho tube is running steadily 


any notable change in the vacuum. 

io It.-tnlgi’U hi. 

.Journal of tho Amorksn M"lh»l A 


•Aichivcsof U,c llbnlpm |.t. |»l. 


(C) Jeff Behary 2019 


260 







438 


ELE<JTRO-THEBAPEUTIC S. 


E. The Photometric Methods. 

These methods consist in comparing the fluorescence of 
barium cyanide screen with an artificial light, either with i h ' 1,latl, " > 
produced by radium or a radio-active salt. U( > r e$ceu<* 

T/h Radiometer of (’ourtadr. -This instrument consists of a h- 
containing two similar openings, and covered by a fluorescentsere 
radium, which serves as a standard of fluorescence, is placed k Tl,ff 
aperture. The degree of fluorescence on the second screen mLiT\T 
the X-rays, is equalized with that of the standard by alterine ' 

lance of the Crookes Ini*-. This distance ».. a measure of the 

m.d the qnality of the radiation. This method is not thoroughly"/; 
801. tcly corrccti because the intensity of the flnoreseem e of all t 
jtialuio-harnmi cyamdes is subject to great variations, when expose 
long time to the action of radium or the X-rays 

fc-rto* Method. —Founded on the same principle „ 

lisp , HH 7 C0Ur,a,,e ’ .. . -"Ploys a sample of radilm, Z 

mdt of n.mnlilvof'l'rT’!!’ ;,c,ivilv is He consider the 

metre of the surf-. •° ' ' N * m *'tailing on one sipiarc centi- 

^ M “r , ‘r of time - This ..1* calls the uni. 

Of 3 ..,etre.s7u ml; . r ^ '° * P lacc<l « distance 

then tile intensitv r ■ r"" ' l<<; 11,1 e, tuai illumination of the screen, 

s , It ' 1 Vr " Ti :; a "°" ° f the “* M at ;i “*«• «1'C t«bc is 

«)t'3 IT "; ,s ,l fa "V to calculate the number of units 

Thus, inlllvu . .. ,“ 7 ," ' lis ' a "“ 10, 15, or 20 centimetres. 

, n ample the number of uuits absorbed per minute at 

cent,metres distance is 900,“Jl”. 3 metres (300 cm.) • lhco W< "' 

30 cm., therefore 30 cm v on 10 " n * 

This is open to the m-uiv lT* « 9 °° j wl,ile at 15 cm ' ifc is l0 °* ( * tc> ' 
barium cyanide changing 'its «£/““ ““Ho"-! '»fore, the plat in... 
give us the amount of-Aha / fluorescence, etc. This docs not 

calculations deduced. ° ** ' on 1,1 1,1(3 { issue, but we infer that from 
The Fluorometcr of Willinn . -n •. 

tanee that a tungstate of „i - ^ ,,s ,,,8 ^ p ument* depends upon tin* dis 
vacuum tube, in order that thrill! 11 HCnM ‘ n ,Ilusfc 1,0 held from a gi'Hi 
a radio-active substance which . U "! ,nat,on from 't "»ay equal that fioiu 
of light. “I found/ 1 shvs Wiir ,Meas, *«d by a standard smim* 

screen with the mdium >Ciiri .\?™ 9 * ** thafc . w,K:n a tungstate of cakin'" 
tube in a dark room, and the V ^ U,)on Was placed over a vacuum 
less bright than the luminous to8triko ifc » ll, c radium was 

fiulheraway from the vacuum tube th , b, ‘ fc SLS l] "‘ 8cr( *ii " :ts n.evcd 
until a point watt reached at whirl n )r,ghtlless «»f the screen <li min ished 
h l,, e screen wsls less bright than the 

' Archives of the Konioim » 

* The K0nt«on Raya in M U( | it .[ f ' ‘ ““JJ ,K>; - 

ucino and burgery, ioo:t, j». <H 0 . 
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radium, and tliat then by gradually approaching the screen nearer the 
vacuum tube a point was found at which the radium ami screen were 
about equally bright. 

“ I experimented with several tubes in this way, and fonnd that the 
distance at which the screen and the radium were about equally bright 
was different with different tubes, the limit of variation being between 
10 and IL centimetres; and the distance was constant for the same tube 
under the same conditions. As, by means of a photometer, the amount of 
light given off by the radium can be measured in terms of a known stand¬ 
ard, so the amount of fluorescence produced on a tungstate of calcium 
screen by a given tul>e and the brightness of which a given screen is 
capable may both eventually be referred to the same standard. The 
fluorometer may serve as a basis, with a given apparatus, for determining 
the length of exposure when X-rays are used as a therapeutic agent, and 
likewise when they arc employed for taking radiographs.” 

This instrument has the objection that the durability of tungstate of 
calcium varies with different tubes, and also l>eeause the vacuum of the 
tube chang(S8 during exposure and requires constant attention. 

T/ir Method of ContrcmouUns.— With this method, instead of employ¬ 
ing radium, the standard fluorescent screen is illuminated by an acetylene 
light This is open to the same objection as stated above. 

Selenium Photometer. In 1905 Rulnncr Levy presented, at the Berlin 
Congress, a new inst rimic.it for measuring lie- X-rays. A «etcniuiii cell i» 
(•Krone,! in posit ion at a fixed distance from the anode, a current from a 
couplo of dry cells is passed through 
re-ul off on a milliampercmeter. The X-rajs alter m 
sideoitmi. aod the varia.i.. the car,eat is therefore a measure of the 

quantity of the rays. ll>n f oin cc n which is placed 

Dunlmm’s instrument' consist* of a teleniam ce »»^ 

inside of a ... plll-to «nd l^'^rent of no. less 

This and a voltmeter are pl.i< < • * J j|n x . ray the tungstate of 

than (50 volts. \N hen tins is p • ^ (lcriv cd from the tluoreseeneo 

calcium is caused to fluoresce an 1 - lum i The lluorvscenei' 

causes thr ... of '« 

irt much less powerful t han a readily, and this enu 

resistance in the eel. a low, ^meter. .s' «»• 

he directly measured by a > tluita‘ 2 -i>ercent. solntioii of hhIo- 

’ '- . . . ‘ m n, ° riM 1 th . affected by the X-rays. 


f,.rm in eh ha.. * 

Ils appe-aranee *»U*» . . . 

reddish brown. M • before, lint no 

and voltmeter are put • . placed In a 

The wooden box i» remove, land me 

, 1 .,:iinic.rincl»»» , h-'“““ rtSJ ' lw "' 


, liglil pink ton very dark 
.follows: The selenium cell 

reddish brown, rue am...„„ ttnowaeen' salt Is used- 

eter are put in senes ^ " e- . box. I he 
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resistance of tin* selenium cell is reduced by the electric lamp 
partition. The light must pass from a lamp t o the cell through tho fom 
because of the small aperture. To make this doubly certain the e 


• ''Mug 

When it is desired to measure a given dosage, all that is necessary 
to till the bottle, place it in the box, and make the reading. Tho uolJ 
Ls clear and practically all the light passes to the cell. The resis,^" 
drops and the voltage as read on the meter goes up. The bottle 
removed and laid on the surface of the patient near the part to reeeiv 
the irradiation. After the treatment it is quickly placed in the b„ x 
the reading taken. The quantity of X-rays will be read by the ditlerenc 
of the voltage before ami after the exposure. 

Dr. George C. Johnston 1 takes advantage of the fluorescence p r ,j. 
duccd on the tungstate of calcium or other screen as indicating t | ( . 
quantity of the X-rays emitted. Tho fluorescing screen is placed*h, * 
light, tight box, and facing it is a selenium cell. Such a cell, when kept 
in total darkness, may have the resistance of several hundred ohms, v . t 
on permitting light to strike the cell resistance falls almost instunUv 
and this alteration bears a direct relation to the intensity of the light, if 
there is placed, in series, with such a cell a galvanometer or ammeter of 
sufficient delicacy, a series of current such as an ordinary dry battery 
and a variable rheostat providing a means of introducing more or 
ohmic resistance into the circuit, and the rheostat, the measuring instru¬ 
ment, and the selenium cell be balanced, the point will be found at which 
the ohmic resistance of the rheostat, tho communicating wires, the 
selenium cell, and the measuring instrument will exactly balance the 
electro-motive force of the battery. 

If, however, the container, having within it the screen and cell, L- 
placed in the path of the X-rays, the screen will become luminous in pro¬ 
portion to the distance from the source of the rays and t he quality of 
rays striking it. The container will bo illuminated; the selenium cell 
under the influence of this light will change its olwnie. resistance in pm 
portion to the light, and the current flow will be measured and Indicated 
on the dial of the galvanometer. 

Fluorescence of Vie Tube and the Appro ranee of the Elect rod, h. This 
method does not afford a reliable means of determining the iienetnibiliiy 
of the rays, as the fluorescence depends upon the kind of glass composing 
the tube. In a dark room this fluorescence will be more clearly disci-rn- 
i >e. behind the anode there may often lx? noticed annular patches of 
norescence, indicating a high vacuum. In studying the appearand 
ic t edrodes, a phenomenon sometimes noticed is, the emission of a line 
smoky stream around the edge of the cathode ; indicating a high degree 
oi vacuum. A low vacuum in the tube can be recognized by a conical 

‘ Journal of tho American Mod tad A*oei«tl«n, September 16, 1806. 
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heat nt the anode imbeuto that tto'luba'!,* . . a ''"Try rod 

V, „ aCCOnlln f to , ,h « »■*'*"«« -f tho pliittnam nnodo and tlTi 
stron th of tho current. It should not 1... fotgotten that the tamo tut* 

*! <1 ' lrcrem, y *«>* »'<t difTorent atnonut.s ,.r enrrent, wbieh 

Mill ptoduco more or less penetrating rays. 

n- Thrriiwmftrie JfcWtaf. _ Kohlo'r place* thorn,.,meter Into a 
depression m tho Croolce, till,,., whereby l„. p,ngr« tho variation ..f 
temperature as indicative of the quality an«l quantity of the my*. 

III. Natural Fluorescence in the Human Body and its Artifi- 
cial Production. 1 

Fluorescence may In- defined as a property possessed by certain snb 
stances of absorbing visible or invisible rays and emitting visible light. 
Fluorescence and phosphorescence are not, however, synonymous, in that 
the former is evidenced only when the excitingcau.se is acting, and Mint 
the latter continues after the cessation of the exciting force. Long ago it 
was asserted and proved that a natural fluorescence existed in the tissues 
of the human economy. Tho crystalline lens the cornea, the aqueous 
and vitreous humors are all fluorescent. Again, it has been demon¬ 
strated repeatedly that the liver, heart* lungs, spleen, kidneys, brain, 
muscles, nerves, etc., contain a fluorescent material, in many respects 
resembling quinine, to which the name of “animal quinoditi has 
been applied. Half a century ago the view was advanced, and still very 
largely obtains, that an intimate relation exists 1st ween the deoreas.- of 
animal quinodin and malarious affections; therefore the apparent wisdom 
of exhibiting quinine to augment the flnnroMttiice of the devitalized ti* 
ftne to its normal point. Based upon these views, experiments were 
instituted and malarious patients were treatetl in darkened rooms with 
pnrple hangings, in tlm lndief that the sporulation of the phismodiuiu of 
malaria eonld not oeeur in tho allure of light, and specially red light- 
corresponding to tho Fliwen treatment of smallpox. Thus, from the do- 
duel ions of various ol^rvers and experimenters, the adm.mstn.non o 
fluorescent substances has been tried, and tlm l»io«d ihnnafTcct^I h«taiO 
the subject of an interesting study both by the Mays and with radium. 
The fluorescent substances must of course 1st h j irni *!" [, llwlw . 
ployed capable of offering a floon*re.»co deep with...^ ^ 
n light, electric discharges, the ultra-violet nivs » • 

lively nnd elejtJmtly inv«throt«l by Pr. 


cm 
Sunlight 


1 This robject has been wort exh^Mivelv tl 

Wflliiun -hum* Morton, of New \ork <*y \ Artlrtctnlly Predured 

nler h referred to mX Ml I. 1«*. 

lire Onnun-ra. .Tiwmol < 1 11 
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enable <>f exciting fluorescence and phosphor, 
nceeucn;l nijs Ldy. For a study of the physiological 

^"rchtupo” animals and plants, the reader .s referred to the cbap,, r 
devoted to “ phototherapy-’’ 

Application in’ Disease. 

V, a therapeutic agent, l>r. Morton says : “ I employ quinine bisol. 

.weln dwes of from live t» fifteen grams daily, according to tj, e 

' n r, .. ..leranee of the patient: fluoresetn, a 1 

aoncoiis solution, from six to twenty drops, three times daily, „„ e , l0 „ r 

after meals; esculin. from five to fifteen grains daily. 

ireatmenl of an extremely obstinate ease of lupus, one patic nl 
has now taken ten drops of the flnorescin solution three tunes daily dur- 
in- the last three months and, employing the X-ray, not only has l,i s 
lupus healed over large areas, lint lie also has gained thirty pounds it, 
weight in the three months. Both in hospital and in private practice ray 
ea««i of lupus heal more rapidly and get permanently cured by this 
method and in less time limn by any Other method 1 have used. 

« I have ready to report six patients with tuberculous glands of the 
neck, two already subjected unfailingly to numerous surgical operations 
for removal, who are now perfectly well. One c;ise of tuberculosis of the 
hip-joint is making marked improvement. 

‘•In tuberculosis of the lungs the method is giving good results, not 
yet ready to be reported on in istciM. 

“In from one to three days after beginning treatment a reaction 
occurs. The afternoon temperature in a recent ease rose from normal t*» 
103° F. The cough, night sweats, and lassitude increased. Examination 
of the sputum at this time revealed an enormous increase of the number 
of tubercle bacilli. This reaction lasted about a week and then tin* tern 
perature gradually fell to normal, with corresponding improvement i» 
the other symptoms. The patient then entered on a stage of stiadj 
gain in weight and comfort and personal appearance. The < ;i'<‘ i 1 ' 
under most rigid observation by skilled consultants and will be reported 
on later.” 

Morton asserts that the fluorescence is much increased it radio 
active water is used to prepare fluorescent, solutions. He administer* 
a halt ounce of radio-active water in the morning, and again in *' l, ‘ 
evening, believing that this liquid absorbs and holds the emanations of 
radium, becoming a secondary source of radiation ; the charged water 
exciting the fluorescence. He successfully combats those scient ists wlc 
deny the possible existence of a radio-active fluid. 

As is usual in such studies, the mass of literature, good, bad. and 
imlifferen 1, upon the subject in hand is most confusing. I append ,h 
ortons resume: “The excitation of fluorescence within tissue is »» 


TECHNIC OF ROXTGEN RAY THERAPY. 443 

species of phototherapy and dependable on the same basis for curative 
effects. The term ^situation is not accurate, for it is not known what 
t he term means. There is no proof that fluorescent substances make 
the cells or other micro-organisms vulnerable to the exciting radiation. 

“ W hat the fluorescent light lacks in intensity is compensated for by 
propinquity to tissue. 

“The method here outlined consists of a medicinal saturation of 
the entire blood system with a fluorescent solution, and submission of 
parts or of the whole of the patient to the Rontgen and Becquerel 
radiations, and to electric discharges. 

“The method naturally includes filling cavities with fluorescent 
solutions, as well as using these solutions medicinally. 

“The curative effects obtained by this method are probably due 
to the fluorescent light. This method permits of an improvement in 
skiagraphic effects and of fluoroscopic examinations. 

“Following the suggestions of the use of fluorescent solutions in 
diagnosis and treatment, the method has proved of value in determining 
the position and size of the stomach and other cavities of the body. 

“The thoracic cavity presents on the fluoroscope a degree of illumi¬ 
nation greater than that produced by the X-radiation alone. 

“The method is useful in tuberculosis of the lungs, and in other 
cases of tuberculous deposits, as well as in cancer.” 

Influence of Titoloihimmic Substances on the Action of A Kothe 1 

is enthusiastic over tlio enhanced action of the X-rays after the liana* 
have boon previously injected with a one per cent, or per thousand sola- 
,i„„ of .•■win, an hour before exposure. He describes experiment* on 
animals, and with lupus and warts in the clinic. The N ect,0 "®[*^ n 
enables the .m.. X-ray treat net- to ho much 


long, and the reaction occurs sooner and is more 
iii> eusin The eosin injections also permit the oner- 


Huro need not l>e so 
intense than without the 


jnclcd, sound tissue 


f n,coretirally this method of treatment se.ons very 


cry plausible. 


Pr.ic- 


ticu) testa ofTvZ.. ndten •* 

Tliis is protmbly due to the fluids of 

ns run hr ahsorln-d are an w»M ^ . . T ,„. .IM- 

the I-"tv that no appreciable.effect. .• im|si , u . hndy fails to 

lion, approxinuilel.v, . | T '| lt . effects producedon the 

give any reaction "" photognipld<• |,1 ,, aWy due to Ms ant. 

patient by the admin, stratum of .pm fmm ..-cn 

toxic action, counteracting th ‘ ; .. ,^option of diseased 

... the consequent hi oak 


treatment and the 

tissues. 


i RtmlM’h. mod. \Vt>ch., lWUn. v- 


„ 1 . |x., IWM. 
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CHAPTER V 

THERAPEUTIC VALUE IX DISEASE 

I. Cutaneous Affections. 

Luprs Erythematosus. 

Lv the first case of lupus erythematosus treated with the X i 
the method employed was precisely the same as that used in 
lupus vulgaris. The result was a rapid disappearance of the cellTi- ^ 
infiltration in those areas exposed to the direct action of the rays j I ' | * r 
mediately surrounding this area a ring of pigmentation forms* which 
however, quickly disappears. The skin remains perfectly flat. re<'ula • 
and practically normal after the rays have been discontinued. 

Jutassy* reported a case of lupus erythematosus in which he effected 
an absorption of the infiltrating cellular elements, deposited by the ca P ji 
laries of the curium and of those of the corpus eapillare. A p ; ‘irt ial recur- 
fence of small extent was observed in those portions which the ravs lnrl 
difficulty in reaching. 

Hahn and Grouven* report successful results obtained in cases of 
s"h!!- 1 « ry,1,0,natOSUSj !LS <l0 Iikewise Sartin, 5 and Tcirok and 

Lupus Vulgaris. 

That IheX niys are most beneficial in the treatment oflnpns vulgaris 

an.1 sehifr I* ‘"TT of 0,,i " io " “ mu,, e dermatologists. Fmm.l 
l" f T T fl,st give a detaile.. of the favorable 

* ; ,e “" (1 it eentiimed treatments cause 

IS ,h " hardened, gnmnty masses, which it, time are 

Sed h h r J ' T t,SSUC ' The . * Frottnd in two , 

‘ “• Carly . i f. ,S97 * ‘«»r» is primarily set up an 
the rays." " ' n, lln the already discovered diseased tissue by 

to l.tcr,,!. T lion » en'Wlngtte tnliercl.'s 

’ lot lowed l)} a loosening of the tubercles with :m 
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; terts l'ritie .ler Rontgeiutral.ien, vol. ii„ )„• Hr y s, 

■Ae“^ '''Wri.el.er Aerate, Aug./lSW,. 

*, ■ '<-Tein t Hamburg, igoo 

.»•««».- 1 -*- 

* Wiener m,,l. Wochen., 1802, Ijj. W7 _ 
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increase in their size, <luc to an augment kiaa,i i . 
ceetled by a shedding of the masses \vith tin Rv S " P1>ly ’ w ^ ,ch is s «c- 
nodules there is set up a sweUhm of l f 
glands in the vicinity of the tubcroulous areaT™ * lymphatic 

Birkett • treated a boy, aged 15. wit 1, a family history of tuberculosis 
who had two distinct primary lupus growths in the oro-pharynx, cadi 
situated partly on the lateral and partly on the posterior pharyngeal 
wall. I he growths were distinctly nodular in appearance, about the si,* of 
a swollen sago grain. Medical and surgical measures were inefficient 
and resort was made to the X-rays. A regulating tube with a vacuum 
equal to a 3-inch (7.5 cm.) spark gap was employed. Twenty three daily 
exposures were given. A recurrence was treated in the same manner, 
and the results at the present time are most satisfactory. 

In cases of luprts the reaction always runs a similar course, the 
tulwrcles gradually swelling, turning dark red, and becoming turgcscent; 
at the same time irregular dark spots develop in regions previously unaf 
fected, which subsequently take on the character of lupus nodules. These 
nodular masses subsequently drop out. leaving behind cavities with a 
circular punchod-out appearance about the size of a pin-head. 

The results arc on the whole as satisfactory as those obtained by 
Finsen’s method. The latter may give better results, but the procedure 
is more or less tedious, the apparatus is expensive, and often fails to 
work satisfactorily. With tin- X-rays a larger field of affected skin can 
be treated at one exposure than with the Finsen light. 

M. Morris and S. E. Dore* state that “the X-rays have a sphere of 
usefulness, hut in oases of lupus they are much inferior as a curative 
agent to the treatment advanced by Finsen. However, 1 1m rays can Ik* 
applied to cavities which are inaccessible h> the Finsen light. 

B Smith * reports a ease of lupus vulgaris, of fifteen years’ stuudlng, 
successful lv treated and apparently cured by X-ray irradiations. The 
patent « man of eighty, who l.a .1 Ik*., tohl that ho «» 
with a cancer of the right si.lc ..f the nose, tin- inner canth'is «f ■ - 

eye, anil the inner tl.trdH of the lido. Twelve treat, nomn w re ,, n 
marked improv. Iiehig noticeable on the eeeoml ti'eatme.it.jhW 

was interrupts nn.il -I.*«•«« »«• .. 

second treatment, healthy granulations appeared and heal g l 

^'following cam. came to me for 

young Ilian in wlll ’ n ' lu l>«» hail '' • " °J*" ' • |i, w „f the oppuahe 

.*. 

I Sow York Medical M 
•Brt«M.Mcdlnd Journal..«>• 1 
• Buffalo Medical Journal# January# iw>- 
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monM.s, the shortest period Ml *° »f tr m , ' ' 

. .* The most ZeU . ."° 

™:;zz?^^zr' .«. 


Njkyvs. 

•\V Freund 1 (T/liis !h"l S, '™‘ wfu,, ‘ V a <*«»>plished 

■"'<> likewise by P U80 y.‘ hypertriehos.s treated by this „f et ^ 

successful treatment of n„ „ t Lsife ,nteres,i "e "T>orl „r „ lc 

r° f . . ... ^ «■* *<*• <*„ 

there were dilatations forming angiomata f™„ « °/ llC " k amI »'* 

Z of « '«». The exposures Z ZrhZ lu /' > >» 

'eiyaeuie dermatitis with free vesication- .« P 01 " 6 01 producing* 

practically destroyed. There remain ’ nBn,t tho growth was 
almosi normal color. X„ , rlQe of m, ' r t,ie arCi » smooth scar ..f 

■ -.* -.- 

reaction in a ZZiy Z' ? T* "" “ i, ™ , ° 

blood-vessels. It is surety true n Srcatet the less the dilatation of (he 

.<. -ill not be very efrecMve^tlionol* 0 JT"“*■ “*«—» 

that it may !«. possible to deal win,si, JrficiaI ““V SCC "' S U> * h ® W 
bassar. Of Berlin, states lbo7 l ^^ lc ' al angiomata.'’ 

results in casesofnmvns than do tho Y P ™ Cat10 ? 8 ° f ra,,ilun ** vc lH '"" r 

x rays alternately, with apnarentlv ’ 3 f* 1 am U «*"K radium and the 
treating a voun" i mv wim i! . 1 ^ 00( * results. At present I am 
For a control test, one-half t\w * ,Ue ' l !‘ s C0verin g most of one cheek. 

rays, the up,„-r part being sb,Vld«l"bv b- o'° y ® b 0X1,080,1 to " ,c 
the exposed area is cliaii"in'r a. .* dermatitis has resulted; 

offe.-s as a result of h-ssened l ascularity I'lL ,', 0 ' 1 "Y‘ ' m, *' ,,ish a "‘ 1 

“ » lighter color on pressure. 

1 Journal of the American • • 

■Wien. ansi. W«l,c«, 1887 xb-ii .T"™"""' S * l>U! ' ,,ber l5 > Um - 
| Rontgen Rava in Therapeutic* and 

mod. chir. Prex-e, iwo XXxvi . -< ‘ ’ ' iV ‘ 

’ ’ xxu -P- '3, qootal liy Ptwey. 


therapeutic value in disease. 4.17 

Alopecia Areata. 

Ulhnanii treated a patient, by two exposoras of fifteen minutes each 
on alternate days, the tube being •• medium soft,” at a distance of ir, <•„, 
rhe hair in the vie,n,tv fell out ; but at the end of three months it h-an 
to grow, hut was of a darker color. The treatment had evidently stimu- 
lated both the growth and pigmentation of the hair, and this mult has 
been permanent. 

The treatment of alopecia areata by the X rays has been reported hy 
Kienbonk 1 and HolzUnecht* Kienbock reported a case of a young man 
in whom the affection had existed for three years. After two months of 
X-ray treatment dark-colored normal hairs appeared, while upon the 
affected surfaces the growth of hair did not occur. 

Ilol/.knccht used the method with some success in several cases. In 
one case of alopecia areata that had progressed steadily for five months, 
after six months’ treatment with the rays there appeared a fine growth 
of hair. 

Parotitic Alopecia .—In alopecia areata of mycotic origin it is possible 
that the X-rays may prove of use. and in cases of tinea tonsurans simu¬ 
lating alopecia areata this treatment would probably l>e successful. That 
X-rays, however, cause temporary atrophy of the follicles is not a valid 
reason for believing that they would he contraindicated in alopecia 
areata, for unless a reaction is produced several times, the healthy hair- 
follicles regenerate. 

In treating certain cases of epilepsy. I observed in one bald-headed 
patient that the application of the rays was followed hy a growth of 
short, stiff hairs. 


HYPERTRICHOSIS. 

Freund was the first operator in the field who employed the X-rays 
in dermatology with succor lie artificially produced an alopecia m a 
nine of hirsut ik The patient had previously undergone the: usual conn* 
of treatment when Freund experimented on the case with the 
lho Winning, the field was exposed two horns each day, and aithin 
twelve days the hair commenced to fall out in large, tine* tii> jj, 

row day, Lor lh« par. was.pb-lely bald. This ° 

this kind cured by the X-rays. It is recommended that un> hi 

of any importance is discernible. 2- D^rtug MW 

1 Wien. klin. Woch^i 1900, xiiL P ‘ ^rvc*’. Httltop, l^- 
* Ibid,, ltKK). Xhi. p- It' 7 - 
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..... . .. ...--niiciiu | jj lf4 , . 

only temporary, ns the hair roots are not destroyed. ;; i ,M ’ ,Mlt thi 
tory stage there is an acute inflammatory process, wit'! lll0, Vfli« l 
slight, transientliypenemia. Xot infrequently t his i,ror" '' VU '" ,)rU) . v . 
pustular stage, and falling of the hair is in many cases com I !‘ l 
manent. 4. Regeneration of the hair occurs afteV a period' f T !*'• 
three months and in those insufficiently treated The | r ° ,nhv< M 0 
signs of recurrence after a period of about three months indi7? Ce " f ar ‘ v 
treatment has been satisfactory, and a prognosis of 1 t,l!U 


the 


- - - - .'7 •—'* ** r*v»ftuasis of a Dernmu.,, , 1 le 

m;i.v In, rendered. In one case there was produced a 
ill less Ilian lliree weeks; seven treatments were eiven « iii ' MI 

exposure at each sitting. b “d a 20 -mi, lllte 

Barthdlemy anil Oudin' remark that their conclusions 
opposed to those arrived at by Schiff, Freund, and a immlm t"'"-'' 
American and English observers. u " >e ' 0 f noted 

Two series of experiments were conduct^ on women , 

of he pubic region being the part selected. The lnir’of e '.T - ' /’' 1 ' 1 
patients presented dissimilarities i„ color and thick'! I n r" 1 ' 

senes the exposure was of short duration wMi • 1,1 the first 

exposure was of long duration I„ iho ilLt i ° ^ 8600,1,1 seriosthe 

ten minutes each, and "n^ted I tW ° with of 

from two to four XT Lt1“' TF 0tl ' er dl,y for !l P«M of 
ease, frequently expo! Au ' I ? '' 0S " obtai, ‘ ed - The third 

and a profuse shedding of hair The^n. I*® b >' :, 'i erythema 

scries extended from ten lolhi. iv • c 'P 08ure ,)f thc cases of the second 
tliree of the cases while in f ho ' , "" ,u CS- 1,1K 11 'salts were negative in 
loss of hair, «*» "as only a slight 

"• ,n only two of the cases treated J i"'"’" C0,,,bu, 8 Or by pulling ii|«.n 
Of the hair, „„ c 0 f Uiese eases | ' ' X>V ° " :,s lhore a ooiuplete falling 
erythema. » accompanied by a wide-spread 

was tbesole visibte U |^uit C of tlw ^ m thre, ‘ cases 11 sV ^ Ui erythema 

^ir, the skin ™«r th, falling »,.l ,.f 

pigment continued to accmm.t « * he process of bronzing. The 

rapid disappearatice. p.-ovi 1 ° “a" 1 ' th ° I,air fell out, follow.*! by its 
,ost :til iLs Pigment, and iuicroM*nnfa hair turned snow-white, 

case this phenomenon h id | M .„ ^ <<l * v ex hiluted vacuoles. In a single 

dry hairs were again submitii.u . re ^J ate< ^ t,,r ee times, when the recurring 

... 1 .; .. ,' PPCariug pigmentation in a brunette 
similar to those outlined by 


of 25 years who was subjeeVd t , I>1 ' K,, i "' 
Schiff and Freund. ' ' U ‘ treatm ents 


)^adiogiaphie, WOO, x Ixix 

‘ Itihliotl,,.,-, Mt s''’ 1888 ’ * lvlii ' P' I06s - 
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After the treatment all the cutaneous roughness and unevenness di,. 
appear, and likewise the scarring resulting from a previous tbiiieul Us. 
rile integument liecomes smooth and free fro, a all blemishes. Occasion- 
ally there may be noted a few flat, colorless depletions, verv similar to 
those following a treatment by elcetrolysls. The sheilding of tho bair 
aftei a long series ol exposures would indicate accumulative action oftlie 
X-rays. Forster' also expresses a similar lwlief. 

f! run mack has eonductc.l experiments to ascertain thc epilatory 
effects of the rays, but with varying results, due to lack of necessary 
precautions. 

I have treated several female patients who were disfigured with 
growths of superfluous hair. One woman presented a growth of hair on 
tho neck and forearm. I treated the forearm first, to determine the 
dosage and the patient’s susceptibility, and after tea treatments of 5 
minutes each, covering a period of ten months, the hairs were removed, 
without even a vestige of erythema. In one patient the growth of hair 
returned, but subsequent treatment permanently eradicated the growth. 
This X -ray treatment obviates the pain of electrolysis. 

Favus and Tinea Tonsurans. 

The use of the X-rays in the treatment of tinea tonsurans and favus 
was suggested by Freuml.* Cases of tinea tonsurans successfully treated 
by the X-rays have been reported by Schiff and Freund,* T 6 r 6 k and 
Schien , 4 and others. Coses of favus suecesstully treated have been 
reported by Schiff and Freund,* Hahn and Albers-Sclionberg,* Tdriik 
and Scbien, Kionboek, and others. One case of Schiff and Fmuid 
has remained cured for a year. In these cases the reaction needs to !>e 
carried to tho point of causing complete alopecia and slight cutaneous 
inflammatory reaction. Theoretically thc treatment is ideal. It causes 
a falling out oftho diseased hairs, at the flame time destroying the organ¬ 
isms upon which the disease is dependent. The alopecia which Jtcn^s 
is temporary unless accompanied by a greater reaction in the skm than 

equally well to the treatment ot favus. 

' Wiener ktin. Wochonsohrilt, IW>7. X'>- S- 

• Wien. mod. Wochenn., IK>L xlvit. ... 

• Forteclir.a. A Oeb. d. RSnt*en«»W™ ; 1™'. «■ F 

‘ Arrli. t. Delta, a. Sypb., t«H. Ivi - I' 1 ; 1 ’ 

• Wien. med.Wml.on>., 1004. Id-b M '; m 

• Munch, met. Wochon*. WOO. xlvli. FF- M. su 
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KLECTHO-THERAPKUTIOS. 


Hatton ' proved that with X rays we can make the hairs r 
bottom of their follicles, thus overcoming the difficulty 0 f t f f 0 ,n tli* 
disease. His method of treatment is as follows : A boy’s onr^ 1 '^ 
fitting cap is covered on the outside with a continuous, fair? 
of white lead, and the latter with lined Or muslin ; holes are Iv ’ 1 ^ 


this white-lead screen to correspond with all the ring worm thei * m 1,1 

, 11 - • patcli^jj, 


..... v »' v . «oo ringworm mi i 

be treated; through these botes the scalp is exposed to x... " ,t| " 

medium or moderately hard tube for ten or eleven mimues. • fr ° m * 
within a fortnight. The scalp should be six lo eight inclira f* 
anticathode, and the cars, neck, and face protected from the ravitox* 
white-lead cap or similar shield, or by a diaphragm over the tube v * 
a simple, penetrating parasiticide lotion should be applied mornb ' f,! 
night over the whole scalp, during the period of the treatment m* 1 
(lie patches are quite bald, a mild parasiticide ointment should he rniZ! 
mto the scalp once a day, applying the lotion also to the entire sc-T 
The hair usually begins to grow within seven or eight weeks from'.w 

~~**--* and by tho cnd 0f " ,e ,hird or fourth 

Adamson’states that, when the X-rays arc used for the treatment of 
made l"r- l'| f , 10 • 8ca p ’ " 1C hi>ir " f ,hc P ar > exposed to II,e rays may I.- 
when this r baldarca > entirely free from stumps, and 

fo l . r" " aftCr "" iaterval efson.c weeks, the new hairs are 

t™ e .,1 f ;™„ nngworm. The fungus has not been killed. I„,t 

noU hTTr?. 0 ” 0 ,1 llairS ' and by ,be Mme H>« new I,air grows 
I /' ‘V 8 eft ;- T ‘ ,0SC thfa me,bod " a ™. however, always 

meals Of q , application, fearing burns or baldness, lint, now, bv 
ueans of Sahonraud s radiometer, suet, accidents can bo readily avoided. 

continm'i' . S '"c ° fa " about f '” ,rU ' e " <la >» after the upplieatic. 

sT" to eW?' 3 f f T "“ VS lo " 8cr - « begi-s t<> grow ... .. 

pnn idedfh „7,' l ""l ’ 8 fl,lly Brown at the end of thrao monti.s, 
set bv ,be rbri " f 8 , 1 , 1 °* esposare is not allowed to exceed the limit 

7x,11 l ?'° f thC pa8tille ’ «"* "O area or part of any surface is 
fivf-il flist'n f r* in a,,<l t,lat ,lie f >arfc exposed is kept at tbo proper 

?s nl , , ?r a,lticil, bodc of the tty this method there 

.8 no danger of permanent baldness or injury to the tissues. 

rand^Xfaml X ‘ay.s in the ireatment „f tinea, Sabon 

the two veil- f " 'V" eat men t is to lie recommended, and instead "f 
The tX lZld r, ^ the C " r “ ^-Pi«te i- three months. 

I * .. net res from the diseased area, and at the 

centre If thr ra? P , P ? , ,n °„ Cya " ide ' ,;, l>cr should he exposed to the 
centre of the lube (equal to five Holxkneeht’s units), but at a shorter 

’Archives of the Rontgen Ray, Auguat, 1905. 

Lancet, Jiinc 24, 1905. 

* La I'rewHj Mddicale, Pari*,, No. 98, Dec. 7 1904. 
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distance centimetre), men the thin sensitised paper has 

changed to the tint •• I!” of the nnlininetcr. the ex,s»,„ re i, terminal. 

By ehscivmg thnt the shade of the sensitized paper is below tin- tint 
• It on five Lcfizneclu s units, the operator can lie confident Hint there 
18 no danger of an erythema, burn, or permanent baldness. After the 
exposure the part is treated with an ointment containing the oil of cade 
which is washed off each morning. The entire scalp is then rubbed with 
a ten per cent, alcoholic solution of tincture of iodine, to prevent reinfec¬ 
tion front the hairs as they drop out of the exposed patch. Each patch 
requires a separate exposure. 

Eczema. 

Dr. R. Hahn claims priority in radiotherapy of eczema, especially 
the chronic type. At a meeting of the Medical Society of Hamburg, 
July, 1S9S, he reported two such eases that he successfully treated. Both 
patients suffered from eczema of the thighs for periods of two and four 
years respectively. In the first case a cure was effected after twelve 
applications of the rays. In the second ease, after four exposures, the 
hypenemic condition of the affected part appeared, followed by a slight 
dermatitis, which, however, disappeared in three days. 

I)r. Margaret Sharpe* reported a ease that affected a small area of 
the hand, following a burn, which occurred three years previously. The 
part had been exposed eleven times, each irradiation consuming fifteen or 
twenty minutes. The lesion faded away gradually, tin? part appearing 
more and more pallid as the result of each exposure. There was abso- 
lutely no soreness or any inflammatory inaction. 

i)rs. Montgomery ami Oniisby*state that several cases of chronic 
eczema treated by the rays had given most excellent results. In one case 
of eczema which was exceedingly stubborn and of many years* standing, 
located in tin* skin of the scrotum, in which a vitiliginons condition had 
appeared on the infiltrated skin, ten daily treatments gave the patient 
relief from the itching; the infiltration gradually disappeared, and later 
tbo normal pigment returned. 

Hahn 1 believes that if eczema is n germ disease, then, as demon¬ 
strated by Kidler, we may expect the X rays to influence the baeter.a 
direct I v. ' If. on the contrary, it isa nutritional disease, the action of e 
ravs i„ setting up a dermatitis leads us to hope that the reactions of 

-.- ." 

I Archives „t the RAinson liny, February, m»>. I> «*» 

•Journal Amfir. Mid. A*cc.,.l»'i. ». >»>• • M , 

■ Fortschriiui u. .1. Oeb. d. Iffinlgcurfr.. mil.'• W 




(C) Jeff Behary 2019 









452 ELEC TRO-Tl IKR A PEUTI (\S. 

cessation of the secretion. hi all Hahn had fourteen cage 
which ho was able to effect absolute cures. Of the remaining 1,1 n ' ,,e '<! 
failed to materialize after three, four, and eight exposures vesi^T'* 
the Other two cases, one died of pneumonia, and the reinaininV' 7lj 
treated eighteen times with apparently no improvement. ° ,,e 

In cases of eczema I usually give short and frequently 
exposures—i. t\, every other day—for the first two or three weeks 
this period 1 expose the parts every third or fourth day. j; v ?j • 
cedure \ have in some cases attained very good results. p or ^ lls I >rTi 


discussion of cases of eczema successfully treated by the rays 


1 farther 


is referred to articles by Albers-Schonberg . 1 Meek,* Scholtz ' sill? 
Sederholm . 4 ’ J 


Acxe. 


K r t*u and 


Dr. R. R. Campbell 1 reports fifteen cases more or less completely 
cured by the X-rays. He used a medium soft tube, moderate illuming 
tion, about fifteen centimetres from the patient, with exposures of ten 
minutes each, usually every other day. 

“MissE. R., age 20 , had been under constitutional and local treatment 
for three months, without any appreciable improvement in the local 
condition. Early in January, 1902, X-ray exposures were begun. She 
was given three exposures weekly of ten minutes each, with the tube 
fifteen or twenty centimetres distant. After two weeks there was inarm 
Test improvement, and the exposures were reduced to two sittings weekly; 
by the end of February no active lesions or comedones could be detected, 
and the exposures were further reduced to once weekly until the end of 
March, when all treatment was discontinued. Xo relapse has taken 
place. Xo dermat it is or erythema was produced in this case at any time.” 

Altogether 1 have treated ten cases of acne. In one patient, a girl of 
nineteen, whose face was covered by the eruption of eighteen months' 
duration, I succeeded incompletely curing the patient in thirty two treat 
ments. These applications were made three times Weekly for two weeks 
and thence once weekly. The tube was fifteen inches from the face, three 
inches spark-gap, duration of each treatment, two minutes. The applies 
tions were just, stimulating enough not to produce an erythema. I «lo 
not lMjheve in the production of an erythema in the facial region. Seven 
of the other cases are apparently permanently cured, and recurrence* 
occurred in the other two, after a period of two veers. In one case an 
atrophic condition of the pitted area resulted. 

1 Munch, med. Wochens., 1900, xlvii. pp. 284, 324 303. 

J Boston Medical and Surgical Journal, 1902, cxlvii p 152 

* Arch. f. Derm. u. Syph., 1902 , lix. p. 421. 1 ' 

4 Fortachrit. a. d. ticb.d. I^ntgenHtr./lpoi, iv p 145 

»Journal of the American Medical Aiwocintion, Auguil 9,1902, p. 843. 
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^ ^ t- T h 

«r ptiatales, simple or dli cfly affecting .hcheml ZT'mA 

neck, and occasionally the chest. h ,ac ®» aml 

l)r. Joseph Zcislcr' reports thirty , four eases of acne of different vari 
eti-s an,l of different, dcxrecs of .severity. Five „f these were instances 
an wcre i'Klumterl eases with p,.stales ef the hack 

“The bulk of then, were, of course, of the ordinary typo of acne 
of the face, many of them of the very severest and most rebellious na 
ture. The exposures were rather mild in character, the distance of the 
tube, according to its light, being front twenty to forty centimetres. 

“ I usually Start in these cases with three treatments a week for from 
two or three weeks. After this exposures are given twice weekly only 
for a time, and later about once a week. A beneficial action can usually 
lie noticed during the second week, when few new pustules are noted and 
the comedones seem to shrink and dry up. The accompanying sclmrrhcea 
oleosa of the face, is very promptly influenced. Some of the severest 
cases which I have ever treated were cured in from four to six weeks, 
and have so far remained well.” 

A minimum reaction to the rays is not always accompanied by the 
cure of acne, but a moderate degree of dermatitis should lie aimed at. 
The disadvantages of the treatment arc the pigmentation liable to follow 
in brunettes, occasionally the slight cutaneous atrophy, and the exeep- 
tionally severe dcrnmtitic reaction. The X rays cause the hairs to drop 
out, nml evidently check the secretion of sebum. The parenchyma »f 
the sebaceous glands becomes more indurated, and this explains the 
lasting benollt derived in nearly every case from X-ray treatment. 

Dr. Gautier,* of Paris, reported sixteen cases of acue vulgaris and 
acne rosacea which had been successfully treated by X-rays. 

In hospital and private practice I have had numerous cases of this 
disease. In general the results of radio therapy were suecessfnl when 
combined with other remedial measures. I have noted that frequent live- 
minute exposures lire more satisfactory than longer and less frequent 
applications. The tube should be of ••medium vacuum,” so that the 
most beneficial results may 1m? obtained. 

Arm Rower*..Tutassy was the liral to treat acne rosacea by the 

X-rays. Hahn» reports two cases of acne rosacea in which lie obtains 

NilittfiKtlory results. The redness of lltc ■»>— " r " 10 . . j "" 18 

disappeared, mid had not returned after.... interval of 8evoml.nto.iUis. 

■ JOUBUI.(the American Med. A*... Fcl.ncry . >»vk ^ ^ )y 

1 Compb-rond. du xil. Congrv* interoatUmsl 
1 S 97 , pp. 885-880. 

' Aorztl. Vereln, Hamburg, 1900. 
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ITy<lo and Montgomery and Ormsby» state the ft n 
eases of none rosacea our use of the X-rays has kL„ i 1 ?? 1 “I n 


, ” ". "'"iKViuvry aim vrmBDy • state the ftil) 

few cases of acne rosacea our use of the X-ravs has I . ; ‘ 

vcr > r marked improvement. In two very extensive ukI* # foll °**l 
ofaene, which had resisted for months all «»ur olfo'rh. '*'7 ***** 


. * - — —~ • vij vAivimiyp and v I,,H °(1 l)v 

ofaene, which had resisted for months all our efforts 
ernj.tive symptoms disappeared completely iimi,.,- , '^'"'"nt. 

In other cases a few exposures have seemed to materiailv at X n >W 
treatment employed. ul 0 aid the o(W 

“The cases of acne in which radio-therapy j s „r 
value arc those in which the disease is limited t, , t „ . “'" luc8 ‘i«>.'abl. 

treatment may be pushed, if necessary, to the poi„t o” ' X' """ ! 
f ", ie f 0 '"" 1 "nil follicles. When many se- tte f" 1 "'"'' 

involved and new lesions are constantly forming radi ,?i' g : ‘" (ls ^ 
temporary benefit, but could not be expected lo me e '"'"-' giv « 
(lie lesions unless the treatment he carried f. lr o„„,,!’l, . r f urr «ncoof 

atrophy of the sebaceous g lan,lsofTmee“ Bnt ule . 

have a function to perform, and to produce •. . . . S>a»ds 

glands ot the face must be a questionable ,Cra atro I ) hy of these 

mine What efTeet sneh u con^ “oltld have"^^2?* "I 1 ® *« . £ 

forty years later.” (Figs. 222. 223 ) t e skln ten > twenty, or 

Sycosis. 

«»ses by the X-ray. I( Tho *1 roatn ° * d ' antage * s ° r tIj e treatment of these 
but little scar tissue left after iic'lnno- W * ,orou S ,, » Painless, and there is 
tivc cases, and urges that too i ^P 01 ’^ a number of illustra- 

productive of marked inflammation h t0 ° btain reaction is often 

Tiie treatment of sycosis he v ,. 

ontbyBchiffand Prcmid ' ami the,“ * n «8wte*l ami first carried 

teslifving to its sue^ S2!n" , "" froiB re »»''* «» the!.a 

Hah",* Spiegler,* Rinehart * Seholtv ’ i” <il ' SC * hnve ™ported by 
and .Selicin,* and others The t,-,„ :11 " 1 Schcnkel." T.ir.iit 

pamsitic and non-parasitic avemta i " ,,r0v011 «l"*''lly efficacious in 
have remained well a year itb.. n " 8 ° me of 11,0 cases the patients 
fiucoessfnl case of parasitic sycosis 

t " at'reported by Zechmeister."’ In 

'Philadelphia M<,|. •lamuiry 3, 1903 . 

rnorl. W oclipnii 1 1 1> 11 

v rnKSyph - m P ‘* 

• 1 1 "r ?' Jo,,Pnn, » ,y C2. ix. p 2->I * 

r)en ”* 8 yP*>.. H*02. lix. ,, 42]. 

MVion. med. W«• P* 121. 

Monateheft f. pmkt. Derm.. inoi.'xxxh.p. 329 . 
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this ease the face was covered with deep follicular pustules. Hyphomy- 
eetos had been demonstrated around the roots of the hair. After fivest rong 
exposures there was a slight reddening and scaling of the pustules. Ten 
days Intel the pustules had vanished, and in two weeks more the disease 
had entirely disappeared. Three months later there was no recurrence. 

Dr. J. Zeigler 1 reports very good results with the X-rays in four 
cases of sycosis; after two or three radiations, pustules ceased to form, 
where epilation had taken place new hairs began to show after two 
months, and no relapse has since appeared. 

Sell iff and Freund* speak of X-ray treatment of sycosis as follows: 
il When the rays were applied seven times, complete recovery was 
obtained, leaving the skin smooth and free from all inflammatory con¬ 
tractions. The action of the rays seems to lie anti-parasitic, as no 
recurrence luul appeared after the second month.” 

Pruritus Ani ami Pruritus Vulvas. 

Dr. ,T. Rawson Pennington * has treated several cases of pruritus ani 
wit It the X-rays. In one case, after the third treatment he began to 
notice a change for the better. The exposures were continued, and the 
tough, leathery condition soon began to disappear. As it passed away 
the itching subsided. There has been no itching for the last four months, 
and the skin is normal to the touch. 

In another case the patient had previously undergone treatment tor 
hemorrhoids. Pruritus followed the operation and lmd lieen very 
obstinate since. A few exposures to t he X-rays eliminated the trouble. 

He also reported a scries of thirteen eases of pruritus ani wherein 
most of the cases were cured by the rays and, though still under treat 
ni,.nt, all improved. The skin is left smooth, soft, clean, and pliable. 
While there is no objection to the use of other procedures 111 conjunction 
with the X-rays, none was employed in these cases, proving that the 
successful results were entirely due to radio-therapy. 

Schultz * has seen improvement in a case of pruritus vulva*, and 
Sjogren and Sedcrliolm‘ have reported seven cases of pruritus vulva 
which were decidedly relieved by this means. 

X BB<>DKR M A PlOM BST< >Sl IM. 

M the Edinburgh Medicoailrurgloal Society, IT. Alton 
exhibited n little girl suffering from xeroderma ptgmontosnm 

* Journal of tbo American Med. Amo.. February 21.!««. p. «»• 

’• '^w^k^lUaUouma! JdBbUadelpMa Medical Journal. Mu™*'.' »'• '*»• 

‘ Arch. f. Derm. u. Syph., 1902, lix. p* 421. 

-• «■ —■ 

London. 1903,1. p. 105. 
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'"•on treated by the X-rays. At the age of twelve 
develop freckles at llic side of tlx- nose. Later tela,, ""' s ' ,|| « 
spols appeared on her face. The disease Icnl , ' ® lec(; iscs a 
wrists. When fin* seen, there was an eitMtemate,' ‘° 

»f a sixpence on the lip of (he nose and nun,cm.' gro,r ‘>* the? 
on the face Thirty-fonr exposures the r. TofZ^ 
the face and thirteen minutes for the right l,a,id’ 
ou the nose and the warty growth iniii, ,i; ’ ere given. tj 10 ,,r 

than the rest of the V* ■"• St* 

the right as compared with the left hand. ' kc<l "“Provenient I* 

Psoriasis. 

^"fX.“r3!7 zz :>~ 

favorable results; Hahn have reported most 

this disease as follows• ; \C'h'?,"Trot'Tt’l ^ lll<?ir ex P eri ®e»ts with 

*•‘1 r: "lio-"iernpy, causing p, * -h " f »s 

the lesions. Erom four |„ tl .„ treatmeu teni P 0RU T disappearance of 
usually sufficient to cause them to a g,ven e^P Of lesions were 

amount of pigment "*£,*,' T'T, Cntirc,y ' Cxce P‘ - certain 
ate, the scales often disappeared after'ti e® fl " ek 1 e " in - " ;ls but moder- 
Re hef from itching when such w ,* ^ 16 8econd or third treatment. 

. - tbe trerfttent of^orK"*’ ° ccilra “bout the same time, 

short exposures, at a distance of ten or iHy ®° ft ll,l,c »>»l ' cry 

necessary i„ any case to l.rodu-e rn r 'n '" 11 *'“» been 

even ... erythema or pigmenfation TVTa evW ' ,, " s ' ,,f "»««»". 

Is in keeping with i|„. f. l( ., . ‘ "iflucneeol the rays on psoriasis 

years ago, and frequently si,,,.,, i r C< by on ® ,,r " s ( Ir yde, twelve 
their skin of all lesions by pronged' lu™ 

the Hdntgen rays has been thorou^riv^^^ f,,is di *ea8© by means .»f 
disappear under this form of t 7 , le8ted » and no lesion has failed f<> 
resisted all other forms of treatino! rT'!’ < ' ve, \ t}, OUgh the cases have 
ie liases his conclusions on a s<*ri ' e a C0,, Siderable period of time. 

Morris and Dore 4 state that «V 100 cafies * 
patches of psoriasis. Prom four t !' * ,avo s<,lM1 pwd results in chronic 
,D a # iven group Of lesions, to cmL 7\ trcatmen k were usually sufficient, 

•'0 cause then, te disappear cniirelV. 


' Niederrheinbcho Oewdlschaft f.,r v„. 

^Joumalof the American M«Jja,| V“ ilkun<, ° in Bonn, It, ii. 

Boston Medical Journal, Octo»*r 23 iwi? ** Jni,uar - V 3, 1903, p. i. 
British Mod. Journal, June 0, 1903 ' 



1901. 


Fio. m—Thomme »ft 4 >r fifty Irnuliiitlon*. wtiloli I 'v.. IMi •’ 

15 Inrhrtt < «rn t. Secondary current a . ^utviUni t 
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pso, ”si 8 r ™ S iong r ™ he ^memw! ng ^ n i e ™nrh T T ’ ra '' 

;:::f 

sixteen X-ray applications to his back only, consisting of throe expo¬ 
s' 1 "* 0 ' ten minutes each. On the day following tlie sixteenth sitting. I 
found the skin tender and of a dusky line; later a more marked reaction 
was manifested. After ten days all traces of the disease except slight 
redness had disappeared from the part treated. Even this redness was 
gone in another week, anil the lesion on the chest vanished at tin; same 
time. This success encouraged me to apply the X-rays to the other 
parts involved, with the same happy results. At present there is 
absolutely no trace of the former trouble: the skin is smooth and soft 
and of normal color.” 

Drs. Sjogren and Sedcrholm, of Stockholm.* state that two eases 
of psoriasis treated with the X-rays were not in the least Insnefited 
thereby. 


Senile Le<; Ulcers. 

In lOOt. in the service of Dr. Ernest Laplace at the Philadelphia 
Hospital. I exposed twenty senile leg ulcers to the action Of the rays. 
The patients’ ages varied from 50 to 65. llefore treatment the ulcers had 
an angry appearance and an offensive odor, with no granulations. They 
were treated through sterile tin medicated bandages. 

In most of the eases, after several months’ treatment, a slight der¬ 
matitis resulted, and the applications were discontinued. The secretion 

was ..kill, tlm oiler disappeared, and granulations began to sprout. 

The areas, which previously Imd Ix-eu measured ami photographed. 

allowed a decrease in size. Three of II,e are still at "'•• ms|n a 

and are almost cured. Of the other seventeen some have since died .mil 
others have disappeared from observation. 


i A merironE.ro; T Th^.^^^ w , 

* Fortuchritte auf deni Uebieto m 

• Medical Record, September 1. HWO. 
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veins,....! at. ulceration on the right leg. The nicer resist..,! all ,■ 

, , .lie application of the -\-rays. Th.s cause,I tnlla. . " 

s"„ Jl,id, extended over the whole surface ol the leg. The tl “ 
tras stopped for four days, when it was again tried. I n fl ua Jjjj 

” 11 . ■ .1 d.... .Io.ro .I'll 11 , . i ■ t t 


was stopped for lour nays, .” 

nmltab but during the next five days, witfiout the application J' " 
X r.vs the dermatitis gradually subsided and by the end of the week i. , 
disappeared. The ulcer completely healed and the varicose veins di* 
i,eared. The second patient was a man, 50 years of age, with a | ‘ I ’' 
hunch of varicose veins on the right leg. Treatment by the X-rty® 
gradually reducing the tumor and without causing any great reaction 0 f 
the tissues. The rays cause contraction and atrophy of the tissues and 
those of low vitality easily break down. 


Hyperidrosir 

Dr. J. T. Dunn' has treated a number of cases of hyperidro.sk 
and asserts that it is necessary to produce reaction, by short repeated 
treatments, until complete destruction of the sweat follicles j,. Ls 
occurred. 

In treating cases of hyperidrosis involving the palmar surface of 
the hands, it is necessary to be exceedingly cautious, ns the reaction is 
usually easily produced and pain is very severe in such cases. It Is his 
experience that, reaction appears after six or eight treatments of ten 
minutes each when applied to the palms of the hands j and on account 
of the density of tissue involved, pain is severe if the reaction is 
excessive. 

Kraurosis Vulvjs. 

«i.nv.! ,r | f, ‘ f t0 7 er ’ reports the ca ** °f a woman, aged 50. who l.ad 
Uni ITT ' kn "" osis vulv »' for several years. She was told 
eonditi '" "l ,H ! , ,,n 8 "’batever of the effect of the X-ray in this 
tX nM W,tb that an exposure was made, a 

It 2 * „ ::T nm ew P lo >' ed - The exposure was made 

that her ftmik "i * • even ' n S her suffering was so great 

atoms, the appearaX re<ll,<?r tlian common, swollen and aulem- 
radiation was decided ^ In . g much like fc bnt of erysipelas. Further 
inflammation had subsid^^f’ '"n after a week or tw0 » when t,lc 
the rubbing and ck* uisinrr - C »^ e ^ d fcissue ' VJLS exci *e d - 
have had an unfavorable influence.^ ^ giVGn U ' C ***** 

1 American Electm.Tr. 

’ New Y «* >MM ***”"*'• P ‘ 4SI ’- 
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Leprosy. 

.ivoly the r fHrtn,, ° 10 *** —■ 

to the ..la Luca, fiSE OcXmK . 

100 / withTt, th0 ,,f U 'l""«y with the X-rays during .| !u ,„urj-. 

1904 with a ten-lneh spark machine, with which he used a bifocal tulw 
lhat portion of the panel which presented .he greatest amount of i„f,t'. 
ration was exposed to the direct my. of the tube a, a distance of ahont 
ten inches. The exposure lasted alsmi ten minutes and was repeated at 
intervals of several days. Hi. ol.ject was to approach as near as possi 
ble to the burning point without actually producing a burn, lie called 
particular attention, however, to the fact that a cure resulted in the two 
cases w liich were accidentally burned. Afier two or three successive treat • 
meats, a blushing ot the skin is often observed, which is later followed 
by scar formation. A tabulated statement of the thirteen cases treated 
showed that three were cured, seven improved, and three not improved. 

lie is inclined to believe that, when a local lesion of leprosy is treated 
with X-rays, the organisms there localized are killed and their ladies 
absorbed by the system, thereby producing an immunity against the 
living organisms. This, as may be seen, would be practically analogous 
with the immunization of individuals against bubonic plague by injecting 
into them killed Cultures of plague organisms. In his cases he simply 
grew the culture of lepra bacilli in the human body as a culture medium 
and t hen killed them by the use of the X-rays. In support of this theory, 
he cites the following facts: l. The treatment of one leprous spot on a 
pat ient produces improvement in spots at a distance from the one actually 
treated. 2. The cure in the distant spots seems to progress parallel to— 
and to be just, as complete as in—the one treated. 3. The best results 
seem to be obtained only when treatment is pushed to the point of killing 
or beginning to kill the tissues, which would also probably l>e to the 
point of killing the organisms. 4. rases in which there arc massive 
localized leprous deposits arc most rapidly improved. There ban alum- 
dance of culture on which to operate mid thereby produce immunity 

.. ... 5. Ill difftise general Involvement of slight, degree or 

at,.. character, where there are only a few scattered organisms, little 

e ''"^ 1 ndra ll repnl“r!,' no 1 |,ilate<l form of leprosy of the skin which has 
shown marked improvement; tin 

Schultz* treated two cases of leprosy 
do la Camp also obtained negative results. 

... 

special correspondent at Manila. 

5 British Medical .lounml, septcmlier 2*. 1. . I 

• Arch f. Dermal, u. Syphilis, v»l. It*.. «** «*• 441 144 


hard masses became soft and tint. 

with X rays without results; 
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II. Malignant Growths. 

A. Epithelioma. 

In the X-ray treatment of epitheliomata a number of C j rcuj 
must ho considered,—the rapidity of the growth, its character, 
and glandular involvement, age of the patient, and the state of '‘ n *’ 
When the epithelioma has grown rapidly, I advise an i,,,,,,*.*?-.’ 11 * 
operation and subsequent X-ray treatment. In cases of slow grov L 1 j 11 * 
am in favor of X-ray treatment only. (Figs. 221, 225, and 22o. 
severity of an epitheliomatons growth is largely dependent on the pro x * 
ity of the lymphatic chain of glands. Thus, such an ulcer of the iiim,,., i' 
is far less likely to produee metastases than one of the lower lip. am j 
sequent Iy irradiat ion of t he former will yield the better results. Likew'” 
the anterior portion of the tongue affords better results in treatment tli'm 
the posterior part. Again it is easier to irradiate the external than ibe 
internal eanthus of the eye, because of the excess of laehrymation pro 
dueed when the latter is treated. In making a prognosis it is esscmiai 
to differentiate between the forms of epithelioma very carefully, sine** 
these neoplasms vary in their malignancy according to their locality ami 
the depth of the tissues involved. 

The results obtained in the treatment of epitheliomata by the K<mt- 
gen rays have more than satisfied its most sanguine advocates. That 
these malignant cutaneous growths can be made to disappear ent irely has 
the common experience of Rontgeu therapeutists, 
tm i Reek, of Xew V>rk,‘ and others make a statement which is 
slightly at variance with the views of certain noted investigators in this 
line. I hey deem it essential to remove surgically all such diseased areas. 
Iliis they regard as the most valuable form of treatment ; notwithstand¬ 
ing this tact, they assert that it is proper to employ the rays after the 
gnouh has been excised. It is my belief, and which T have abundantly 
continued, that the X-rays should be applied without anv surgical 
intervention. 

" • Merrill and W. Johnson 1 were the first in this country to report 
the results obtained in malignant diseases by treatment with the X rays. 
Uieir first case, one of cutaneous cancer of small dimensions, was cured 
m October, 1899. The discharge soon ceased, pain was relieved, and in 
genend the result was sat isfactory. 

Another case reported was an epithelioma affecting principally the 
nose and involving the nasal septum. The case was carefully watched, 
hk jear ater no apparent sign of recurrence was demonstrable, 
n the third patient the cutaneous cancer affected the lower part «>f 
e bridge and tip of the nose. The treatment was the same as " ;lS 

1 Medical Record, February 7, 1902. 

I biladdpbia Medical Journal, December 8, 1900, vi. p. 1089 . 
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applied in tlic other two cases, exerpi that the exposures were shorter 
111 duration and more frequent. After an interval of ihree veara the 
patient has no sign of a recurrence. 

They also reported sixteen additional eases* regardless of their length 
of existence, extent of tissue involved, and previous treatment received : 
ten patients, or 62.5 per cent., are apparently cured ; four other cases, or 
25 per cent., show improvement, and three of these give prom is- ,,f 
ultimate recovery under further treatment. 

Sjogren J states that in nearly all his cases of epitheliomata treated 
by means of the rays, a change for the better might be observed even 
though apparently no inflammatory reaction developed. He seems to l>e 
convinced that in order to bring about an absolute cure one must set up 
an inflammatory reaction of intense severity. This causes a degenera 
tion of all (or at least the majority of the embryonic cellular elements, 
which is the aim. 

Win. Sweet, of this city , 3 reports most satisfactory results obtained 
from his treatments in-three cases of epitheliomata involving the tissues 
surrounding the eyeball. 

William Allen Puscy * reports having treated several cases of epi¬ 
thelioma, in which there was no involvement of the deeper orbital tissues, 
and all resulted in cures where sufficient treatment was permitted. No 
relapses have occurred, ami some of the cas<*s were treated about three 
years ago. 

Win. M. Sweet 1 believes that it is no longer right to resort to plastic 
operations in eases of epithelioma in ocular affections, tewing his judg¬ 
ment on the successful results of eighteen ont of twenty iw* treated. 

Allen r treated five cases of Jacob's or rodent ulcer, which were 
entirely cured by the application of the X-rays. Two of these involved 
the lower evelids. two the nose, and one the centre of the cheek. Al 
these were of long standing and very slow development: one 
the side of the nose, had been developing for fifteen years. 
cured bv the X-ravs, these lesions seldom recur. 

C DoSchweinit;.’ has had four cas.* of “entira a,id rap*I 

tion,” will, no rrhips**. Ill two ndditi... ' ” 

neontivo, or potwibly tin.million win, nggnivntol. H n 

cxcislon wiis practised wi.l, natatqnet nppUert. of the rajs. w,.h«.t 

• American Medicine, August 9. 1802. 

>FortKliritL .»• d. licit. <i. Rontgeiwtnddon, \W\ 

• American Medicine, December 13, Iff)!. 

•Chicago Medical Reporter, April, lw« 

•Modicino, April, 1W>4. 

• Trans. Amer. Derm. A»... 1803. in an article. 

t Personal statements made »o ’ ^ . .. liiUnilll c ( ihc American Mclnal 

“The Value of X-rays in Ocular Therapeuum, 

Association, Septemlwr 29, 1906. 
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recurrence. De Schweinitz concludes the rays should lx* tri e ,| 
f .,i„ period, and, iflhc results an* not good, then excision with or a ‘* r - 
plastic operation should l>e practised. ' V| Ui (JI1 * 


ISUC {Ujivnivivu — i-- ,h, ait 

(Charles Lester Leonard, 1 whose experience has been exN , 
treatment of epitheliomas and various skin lesions involving tli e S,V ° in 
regards it as uniformly and permanently successful. Raker : writ*'. ^ 
he has lmd five eases of rodent ulcer, with perfect recovery. () <S t,lat 
of special interest had been under observation for ten years - - n ^ 
time the disease was slowly progressive ; not only the eye, but the 
and temple were involved. The eye was enucleated and, later \ * 
applications were made for a year or more less regularly, resnlfcj,, ^ 
complete cicatrization, with no evidence of recurrence at the end of f U * 
years. In a sixth severe case, in which both X rays and radio 7 ^ 

used, a complete enre lias been effected, the curative agent brirJ' -* 
Baker’s judgment, the Rbntgon rays. In eight cases of epithelion/a t h 
results have lieen entirely satisfactory, although in most of the easel 7* 
knife was used and followed by flic X-rays. There have been no recur* 
renccs. Baker had two eases of lupus involving the eyelids that ) ^ 
been -very greatly improved if not entirely cured by the X-rays/’ * 

Hermann Knapp* lias seen “four temporary results in epithelioma 
and the like." Stevenson«has used the X rays with success in treatment 
of lupus of the eyelids only. Xeweomet 5 advises me that lie has treated 
about thirty cases, few of which have shown any disposition to recur. 

The names ol a host of foreign and home workers in ophtlialnm- 
logic lines or electrotherapy could lie added if additional testimony 
were needed. 

•I I . Schamberg* treated a case of marked interest, —an epithelioma 
involving not only the lids, but the conjunctiva as well. A perfect cure 
" 1 t ’ f n< ^ a ^ CI * vears Scbamberg reports no recurrence, 
in ,7• VI’ ''/ 0,, *© omer . v - and Ormsby T have been very successful 
i n.i in^ i y.fi\ e cases of epithelioma; in a number of the cases 
l i ;77 01 I)a,t of l * ,e t? nnv Hi disappeared, in twenty-five eases the 
r::i h r T by sear tissue, and then- 1ms !*•<■>. 

months. * ° ° recurrence ‘hiring periods varying from two to nine 

been uidr ^*7 Carc . i " 0,n:i involving deeper tissue their results have not 
oeen uniformly satisfactory. 

of the varioi! 1 .°^ u T orrs tllat of forty-four cases of epithelioma 
•gions of the face and head only four cases were cnrcd. 

“The Value of X-nmTln 0rarn Ki, ig a,, d embodied in «" 5,r,u b - 

Association, Se;,ternl>er 29 ^‘orapentice,” Journal of the American Medical 

’Ibid. sp,j r ] ' 4 .... 
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Dr. A. I). Rockwell 1 treated two coses of epithelioma, giving 
forty-five and forty-seven exposures respectively, recovery occurred in 
Doth cases. 

I)i. ( 1 . (». Burdick* reports SO cases of epithelioma, involving the 
skin only, treated by tin; X-rays. There were no recurrences. In coses 
of epithelioma situated at the mucocutaneous junctions, he advises 
removal of tin- glands in the vicinity. After an interval of two years, 
this method was in 23 eases followed by no recurrence. 

I)r. Clias. L. Leonard* reported a case of epithelioma of twelve 
years’ standing, which has remained healed for two years. 

Dr. Russel JL Boggs 4 treated 12 cases of primary epithelioma; ;> of 
them were apparently cured, 1 almost «-ured. 2 very little improved. 

Dr. (1. I*. Girdwood* reports 3 eases of typical rodent ulcer; 4 of 
them completely healed and the other 4 did not. He treated all with the 
same apparatus and technic, lie asks, “Is it simply the difference of 
constitution, or is there some difference which the microscope does not 
reveal that should make so great a difference in the result!’’ 

I have had similar failures, and am of the opinion that previous 
surgical treatment and the special location of the growth are important 
governing factors. French pathologists believe that different epitheliomas 
present different histological characteristics. 

In the above reports we notice a great diversity of opinion. Some 
prefer the soft and others the hard tube. Views also vary as to the dura¬ 
tion of the seances and their frequency. It is asserted by some that a 
slight dermatitis is always to he aimed at, in order to obtain the proper 
action. The great variety of cases encountered will allow of no special 
technic; the peculiarities of the epitheliomas themselves will frequently 

diCt Ce i ^^.STL, Of rodent a,cor tance dune UHH 
«*» tlu the iileers hoahs. m,** anti 

he had had .lifflenlty with tho hanl. rained edges. 1,180 
slight recurrence . ... f ^hicb were 

II.. lihowiso tr.por.od *3 of . treatment, 

healed, and lit# taaionty ol tho retaaindo • involved, 

Ho found that when cartilages of the nose and is.aos 


•Tranwn- 

• ibid* 

* Ibid. 
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„ om , the formation of healthy scar tissue. He also ree 0 .„, nen , 
actual cautery when there is -liffieulty in causing the | IM * 

"^Joseph wShI* a negative family history, presented „ 

_ „.| of the donum of the hand the size of a half-dollar. 

2? mpT-o months before, -be., in October 1902,-after two ye £ 
of an parent cure, the lesion became painful, ulcerated, and began to 
The trouble began twelve years ago, with a small papule on th, 
bark of the right hand. This grow steadily and slowly, and defied local 
measures. Patient was subjected to X-ray irradiation, and about two 
and a half or three years later I reported the lesion healed, but it subsc. 
iiuenfIv reappeared, and at the beginning of the last treatment the ulce r . 
ation had reached the size of a flfty-cent piece. Surface appears clean, 
devoid of granulations, with rough and thickened edges. After thirty 
irradiations the patient improved, but slight dermatitis forbade further 
treatment. Subsequently the growtli was again irradiated, and, at the 
expiration of sixty treatments in all, the patient made a perfect recovery. 

The technic that I usually employ is to irradiate thrice weekly for 
three weeks, duration of each stance about eight minutes. Crookes 
(soft) tube. 10 to 12 inches (25 to 30 cm.) distance. 


B. Carcinoma. 

The results sought for in X-ray treatment of carcinoma depend upon 
several factors: 

Depth and rapidity of growth, age and health of the patient, and 
technic employed. 

The deeper the growth the fewer the rays that will reach the cancer¬ 
ous part, most of the rays lieing absorbed by the skin. We cannot push 
the treatment as we should desire, for to do so would be to cause a 
dermatitis that would eventuate in gangrene and necrosis. 

In cancers of rapid growth the knife should precede irradiation. 
To do otherwise is to sacrifice needed radical treatment and perhaps life- 

After operation I advise irradiations through the dressings, in order 
to destroy the cancer cells left by the surgeon. If small subcutaneous 
nodules should appear four or more months after the operation, they 
should be irradiated. I have seen very many of these nodules com* 
pletely removed by this means. Of course the younger and the more 
robust the patient, the better will be the results of treatment. 

I cannot agree with those phy sicians and pathologists who assert that 
the X-rays hasten cancerous metastases; their statement, that the rap“l 
disintegration of the cancer-cells (that cannot be eliminated by natural 
means; must invade surrounding tissue, I believe to be faulty. 

Reports of X-ray therapeutists are widely divergent as to the v: 

0 * ra ^' s * n 1 he treatment of cancer. I believe that this is largely 


aluo 

due 


I IIERAPEUTIC VALUE IX DISEASE. 

to the use of inefficient apparatus and errors i„ diagnosis 
growths being mistaken for malignant ones), which point to ,hc impera- 
tive necessity of examining microscopically, before, daring, an.l after 
irradiation, sections or scrapings of the growth. 

rile vacuum of the tube is a matter of prime importance, especially 
in treating the deeper-seated cancers;—the vacuum should lie high in 
order to allow of a deeper penetration. In the body cavities.— as the 
mouth, rectum, vagina, etc.,—I believe in the direct application of the 
rays, and not by special cavity tubes. 

Probably we err too much on the side of safety; apparently the 
stances are too brief, we too often fearing the production of a severe type 
of dermatitis. An erythema or slight dermatitis is unavoidable: per 
contra, it is advisable as indicating the particular individual tolerance. 

I do not endorse the Continental method of massive single doses, but in 
common with our own operators. I strongly advise and always use short 
ami frequently repeated exposures. 

I do nob confine treatment to the involved area, as tin* disease may 
have invaded surrounding territory. Thus, in treating a mammary 
carcinoma I irradiate the axillary and subclavian glands on the diseased 
side and also the opposite breast. This applies to cancer of the tongue, 
with its associated cervical lymphatics, etc. 

Cancer of the Breast.— Perhaps, as far as violent malignant disease is 
concerned, cancer of the breast is more favorably influenced by the 
X -rays than the same disease occurring in any other part of the body. 

Personally, I have encountered quite a largo number of cases of 
carcinoma in various regions. The results obtained varied considerably. 
Some Of the cases showed absolutely no effects under the most penustent 
treatment, others showed slight improvement, white in only four cases of 
mammary carcinoma I succeeded in bringing about changes tor the tetter 
Which might bo designated absolute cures. I shall report only the cast* 

which gat e very ^ ^ ^ „ rarcinoma of 

the loft mammary ... She readily.sealed to 

Upon palpation wo could not discover any enla-gcm. . f Z?. 
glands. The patient's wound granulated ^ 

ently healed in the course of four weeks. 

malignant portion as an adCim-earc^ ; „ 

tion three small nodular masses dm »!cd ^ wlv|iad lo 

increased in size and ulhiimtcl} u << • • , mo „ths after 

undergo X-ray treatment. for . „ck in 

operation. I exposed the ,„tonsc inflammation, and from 

ducing by these frequent applicnti - ■ The cxi-wnres 

general appearances the area waa p V() loch.*. CM cm.) 

.swore .. I~— 

SO 


(C) Jeff Behary 2019 





4<M* 


IvLECTRO-TH ER APBUTICS. 








the third week giving a six-minute exposure every third day, the ... 
L„ c fourteen inches distant in the beginning, and gradually b ® '^ 
down to eight inches (20 cm.), until the last exposure had been 
The wound had been treated sixteen times before we were able to 
any changes. These changes were a lessening of the dischargeandn 
formation of a scab from the drying exudate. The patient suffered ah * 
lately no pain in the beginning of the treatments, but about, three 
subsequently she experienced most excruciating agony. This Wo *,? 
l essen considerably after each treatment, and again become worse, wi, 
it would subsequently be relieved, and so on. When the discharge ill 
all discontinued, the pain almost entirely subsided. The ulcers 
to he healing at the edges and the intense induration present also g, a<lu 
ally disappeared. In all I gave forty-five treatments and effected a cure 
I have watched the patient for nearly sixteen months, and U p t 0 th e 
present time no signs of recurrence have been noticed. 

Cask II.—The patient was a woman of 62, from whom carcinoma 
of the breast had been removed. On operation no tuberculous glands 
conld be detected. Six weeks after operation, before the wound had 
fully healed, the disease recurred, near the seat of the former nipple. 
The patient received in all thirty-three treatments; irradiation was given 
every fourth day, lasting six minutes. The disease has not recurred now 
for eleven months. 

Case III. —A multiple carcinoma occurring in a woman 03 years of 
age, affecting the breast. The involvement had not been extensive, 
though sufficient to cause alarm. The tissue between the ulcerated 
nodules was normal, though the skin was slightly inflamed. The patient 
had an epithelioma of the lip, fourteen or fifteen years before, operated 
on. with no signs of recurrence. The patient had been actively treated 
for four months, and occasionally for the four succeeding months. At 
tirst the treatments were given every fourth day. each one lasting from 
three to eight minutes. By the end of the first four months the carcinom 
atous field had entirely disappeared, leaving small scars very difficult 
of detection. 

< ASF. J\ .—Mrs. B., carcinoma of the right breast. She was operated 
n P° n b y ,)r - M - Warm nth, on September 29, 1903, and X ray treat* 
ment was instituted January 1 , 1904. I gave her twenty-five treatments 
thrive weekly. Up to the present time there has been no recurrence. 

< asf V .—Miss J. L,, age 2-1, a nurse, with cancer of right brca>t; 

her mother died of mammary carcinoma. I)r. Warmuth operated in 
.. ' r,n * r > 1'ffil. and I instituted X-ray treatment in January, 1005. 1,1 
the meanwhile she married. On October 10 , 1905, she noticed a swelling 
snbJ! . . i 1 gave ber ten treatments before the operation and 

meat LJ ,,? ? * ,r !‘ 5LSt ' was a,so removed. Post operative treat- 

Cask N/r ' 1 \r * three weeks. She is now in good health- 

* 1.—Mrs. C., wjis operated upon by Dr. John B. Denver, <>» 


THERAPEUTIC vati-b 

_ . c ' ALlE « DISEASE. 

November 27, 1905, for „«• 

[Ave T r V,, ;'l ’ X R ‘ v *^monut^ 1 ’ T" 

ga\<* hei three exposures weekly for n,™ * ‘ lh, ‘ °I M *ration anil 

» ..- ton inches. . 

irradiated. At presen, , treat „„ *2*? "*•> 

and there » no sign „ r symptom of a r«nre™ re : " ****>> "«» 

< ask \ II.—Mary Moore, aueSl .,,,1 » 
negative. Duration of the pnw.it p umily history 

The trouble l>egan as a small white nnnui ' ^ " t,lontba lv <’ondarv . 

months later the ^ Th ^ 

Case VIIL-Kal.. Quinn, age ill. married. housewife. She was ran 
down by a bicycle eleven years tieforo coming to me. and a v,,,r u,. r 

tl,CTC “I. . ov,r «te of the traumatism a small growth Uut 

increased in size until it involved nearly all of the right im-.ro ; nicer 
at ion occurred and spread rapidly. There was no apparent involve 
inont of the adjacent lymphatics. Treatment was instituted June J.\ 
1901; forty-five exposures wen* given, each of t*-n minntes duration. 
The pain, discharge, etc., disappeared, hut four months later the patient 
expired. Death wjlh due to general infection. 

II. Goeht' reported two casts of carcinoma of the breast exposed to 
the influence of the rays. Both of these csisoa Inul been regarded as 
inoperable. No cures, however, wen* effi*eted. though In one of the wis* •* 
pain was almost entirely relieved. The other case died liofore any 
improvement Imd been diseerned. 

George (». Hopkins* reported two can 
mary glands treated by the rays. “ 


, , .s of caircinonin of the inatn- 

_^ The first caw was entirely euml after 

thirty-two treatments had Ins-n given. The second ease only sliowiil 
improvements, such as lessening of discharge and pain and partial 
healing of the nicer. 

also reported the results obtained in two cases of mammary 

carcinoma. Tim lii>i hud Ik. .printed on. mid, l«'fnrc hading had he-'" 

of recurrence of the disease wore noticeable. rue*# 
daily for four minutes during three and a hall 

.. ..as absolutely com.to, with n» sympiom-. he 

.. Imd n great deal ..f imliinilion. ulcerating at three »w« “ 

.gill.I also ,L„ .el.reived. ' 

decrease in size of the induration, considerable le** uing 

discharge, and the disappearance of all H". 


Ayers* 
cinonm. 

completed, areas 
areas were expose* 
months. Healing was 
second case had a gre 


■ ForUclir. a. d. riel, d. IV,nlgc-t | I* " 
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. hisliolm Williams ' reports a woman, 12 years old, si,, K |„ , . 

seirrlions form of reentrant ulcerative earcinonm of the breast l r ,, a ,‘"S» 
X rays, twice a week, five minutes each silling; in all 28 

; cro ‘given. There has been no recurrence.ring the past 

half years, and ihe patient is still in excellent .. He a| s «, ^ 

a similar case in which lamps in the axillary region disappeared* m 
remained cured forthree years. 

Dr. S. M. McCollin* reports a reenrrent carcinonui of tlio bre. 
with an ulcerated surface five by eight inches. The patient was rel2 
of all pain, skin formed over the nicer, and life was prolonged f 0r „ 
one year. 

Dr. 0. II. Stover * says that in liis own experience propi, V ]; l( , lj( 
treatment has resulted in failure. He believes that this may bo due 
the treatment not being sufiiciently vigorous or continued long enough' 
He thinks anti-operative treatment is of benefit. Nor is Stover alone in 
this view, a number of skiagraphers sharing the same opinion. 

Dr. 11 . II. Boggs 4 observed 23 cases of carcinoma of the breast; ];, 
of these patients were operated upon and a recurrence had taken place 
when they came for X-ray treatment. Up to the present time, 8 patients 
have died, 2 have been lost sight of, and tlie other 13 are living; 7 of 
these are apparently cared, 2 are under treatment, ami the other 4 are 
gradually becoming weaker. Some of them were t reated three years ago, 
but, of course, this is still too short a time to say that there will Ik* no 
recurrence. 

Dr. Joseph F. Smith* says that in carcinoma of the breast he Inis 
seen small recurrences along the line of incision or small nodular involve¬ 
ments disappear under the use of the rays, lie h:is not seen any patient 
in whom a large primary carcinoma of the breast disappeared under the 
use of the X-rays. 

I>r. (i. <». Burdick*reports a cure of 18 cases of carcinoma. In H 
e,is<‘> the tumor and enlarged glands disappeared. 

Di. \\. B. < oley • treated 30: cases of carcinoma of the breast. In 
onl\ one instance did tlie tumor disappear, while in every other wise 
there was a recurrence. 

Dr. A. I). Rockwell * reports that in a case of scirrhus of tin* breast, 
after 2 t post operative exposures there was no evidence of return three 
years later. 

‘An biv^of the Rfrntgen Ray, October, HKW. 

'Tn I ^.m S r , ’V!r p t hilw * e, l ,hi ® Cm »»ty Medical Society, October 31, 1»>‘- 

•IwT^ ' Wri «*" Hr,nt « 0I » ««y ^icty, tooth p. 150. 

4 Ibid. 

‘Ibid. 
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Dr I*Sar' stated that be had bad only three failures out of 
hundreds of cases of cancers that lie submitted to tl.e nivs. 

Ho recognizes the limitations of treatment, stating that one-fifth of 
an inch is the extent of its effective therapeutic penetrating power. 

Comas of Liston has had similar favorable results. 

\Y ohlgemuth 1 witnessed the disappearance of a cancer of the breast 
in a woman of 75 after 72 exposures thrice weekly. 

Unger, of Berlin, and Sjogren, of Stockholm,* know of no csjse of 
cure of mammary cancer. 

Djeiuil Pasha ■ treated six cases of cancer; three cases were cured 
and three improved. 

W . Johnson and \\ . Merrill* treated seven cases of carcinoma, all 
of which were inoperable; none showed any improvement beyond relief 
from pain. They all ended fatally. 

Cancer of the Sternum. —Ferguson* reported a case of scirrhns of the 
sternum, which hud been declared inoperable. The Rdntgen rays were 
applied nineteen times, each exposure lasting twenty minutes. Three 
weeks after the last treatment the growth had almost entirely dis¬ 
appeared. After the sixth treatment the excruciating pain wholly 
ceased. Following the healing of the ulcerated field, there was noticed 
a slight involvement of the axillary’ glands. 

Cancer of the (Esophagus — Pusey ’ records the following case of 
carcinoma of the oesophagus, treated by the X-rays: “Man. nge •><>. 
referred to me by Professor W. S. Halsted, of Johns Hopkins University, 
Mav 7 1902. Ail obstruction in the .esophagus had been located muc 
inches’ from tlio teeth. At first n clinical <lin t !iiosis of carcinoma 

was Iim.lv. Sttlaeq.illy. Hr. Halste.1 Informs me. « piece of tiauc 

won removed .. ecaophmtnMopo mol the diagnosis of adeno- 

..... 

SVT; r.!tTm C’>!»«>• *>■*«■ 'it; 

over .hv.it or back, . ( SS 2 ?«mlX 

zt'Hz 

.... Jifflralty ln 

swallowing.*’ 

«Riintgon Congrw*. Berlin. M«. 

»Journal of American Medical Aw .P- •* * 

* U<»ntgcn Congrcw, Berlin, 

•Ibid. . . Vn , 

* Revue do Chiniryio, Pnn-. xxv * 

. American Medicine, 

• ttriti.li Medical Jotimid, 

• The Itvntp'O Hoy- h. ThempMtk” mi 
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Conor of the larynx. W. Sell oppose 11 > reports a case of Ca ,,.. 
of the larvnx in which a complete cure was Obtained by the rays a |,. 
The growth involved the left wall and left vocal cord. A higl,. tei .* 
coil was employed, and a tube of medium vaemm, was selected i„ 0 !j* 
t„ gain some penetration. The face and chest were protected, but tJ f!r 
neck was freely exposed in the hope that any involvement of surr, )U J‘ 
ingglands might be influenced by the treatment. At first the expos, 
hjsted ten minutes and were repeated daily for twenty days. The anod 
was brought to a dull-red heat, and the vacuum was maintained abom 
the same, from the beginning to the end of the treatment. At the end t) f 
three weeks, congestion seemed more marked and the tumor unchanged 
pain, however, had disappeared after the second exposure. Ten days 
later it was found that the tumor and most of the symptoms had <|j* 
appeared. Treatment was carried on for ten day's, by which time tlio 
ulcers were healed. The patient, when seen three months later, seemed 
in good condition; the aphonia had been practically overcome b v 
compensatory over-action of the other cord. 

I)r. D. Bryson* believes that not a single case of laryngeal cancer 
has been reported cured, but few cases have been thus treated. In one 
case treated by I)r. W. J. Morton for the author, apparently good results 
were produced on the growth, but the patient died of Bright’s disease 
after twenty applications of the rays. 

Cancer of the Stomach and Bowels. —I)r. p. M. Pilcher* reports an 
inoperable carcinoma of the stomach in a woman of 56. Three treat¬ 
ments of fitteen minutes each were given weekly : they began August 1 . 
1903, and at the time of the report the patient was able to eat and was 
free from pain. 

Dr. S. M. McCoIlin * reports a case of carcinoma of the stomach in 
w nch the swelling entirely disappeared and the patient was relieved of 
all clinical evidence of the disease. 

Ji ’ t 1 ook sports that in carcinoma of the intestines, 
of ohstmrt l l< i >M n l . ,,tate,,W * " i,, ‘ iotestiniil obstruction, all svniptoms 

tllmor reduced in erne, an. I lift. 

prolonged for variable periods. 

appilSw^thpl;" ZZZ f " lc on| y '"’i"- in 

*"e.shrinkage of t^" P “"’ "" Ch, ' <ki '" { " f ‘ 

I introduce Khr.i nhi i,'!' u l'I>lying lli« lays for cancer of I lie ill <1 
"beet "f bail, exposing "mw'i'f U ', e " ,iglw i * 1 " 1 loweralidomcn "Illi n 
xpocing only the vulva. I employ a incdiun, tulie. at 

’Tile Ij.rv*! Journal, llcivml.T II llxr> 

■ b. December. 1002 

, l n ten,,.i„„„ Jo 0rrilll October 31. HX» 


therapeutic value in wsease . 4n 

a distance of eight to ten inches (20 to 2 ‘, e,., , „ ■ 
ten minutes’ duration. The r rook J tm , thnce wee kly, exposure 
encased in a shield (Fie >‘>«> ,* ‘ * Wlth the speculum attached, 

23,). ns the latter lack *»'« U* 

workers, however, emplov these tubes if / * I C ^ ,,kes t,,bc - X-ray 

cnc V,^ 

03, referred him for hy S «erectly WC of^llTSa^ 








Pin. Ttbi* a vi» liuBurn Trnr SrtiM.t* fob Thkilaw or rnr Hour Civmce A. Uw 
nibtMT iiil.o- uhlrlil, cmrwlnu I ho tulw «n«l ll«t U) It: ». »hnwln* the »lw of ihr orenin* *irern««l by 
tlu>ill«|>hraxin ; (’, ilHurttUT CpoCtllUm BlUche!. (It. V. Wiurner Co.) 

of tho cervix. lie applied the rays alternately over the suprapubic 
region and tin- vagina, using a very soft tube. The treatment w«given 
for ten minutes. After twenty or thirty treatments tl.ee was a m-wkn 
improvement in her condition. All of the symptoms had d.sappran , 
she was feeling well and gaining in weight. . , , 

Therapeutic Action of the X-ray* in thnrrr. 1 ■ - ” ,u ’ , ’ ( 

meeting of the Medical Rociety of Penimylvanla, "aid: Daring th« 

n Med. AnMM-iation. Jan. I'. ,1 <W. 

lie-sil Join mil. April, 1004. 
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, n Apinn. in a personal recital of his own ext*,.,.: 
last year attention to the possibilities of E5ntge,i.r» y 
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Pro. 211.-Cavity tube applied. (R. V. Wanner Co.) 

treatment in inoperable cases and in those in which there is a recurrence 
afN-r operation. In the literature, which ns yet is not at all well deli";' 1 
concerning the active effects of this agent, there appears a diversi'.' 
of opinions; some claiming that the curative action arises from 11 


Therapeutic value in disease. 4: * 

stimulation of the nutrition of the mrt ,-,tt„.r ,• 

.. the cancer-cclls, ^XS ^ /r " n 

lively upon llie cells by diminishing , lleir “ 

(tie underlying connective tissue to remsert it* fiinctvnrl 
.vn^reconstmct the dcQcicncics prodnc.l by ,ho invn^w U,e Tow 

Co.li.mn, in commenting upon an extensive number of cases treated 
...the Massachusetts Gone,ml Hospital, claim* that .1,.- lamer,rial effets 
..r tin* form of treatment arise from the stimulation of the nutrition of 
the surrounding parts, rather than front a direct specific effect upon the 
growth. 

In the microscopic Study of the I issues after the Rontgen-ray treat- 
inent, a number of observers agree in general as to the structural changes. 
They have found a necrosis of the cancer cells and trabecnlse. at times 
fatty degeneration, an increase of elastic tissue, anil a tendency to the 
occlusion of vessels by a thickening of their inner walls. To tiie latter 
effect is probably attributable the diminution of hemorrhage frequently 
noted in these (rases after the treatment is well under way. 

C. Sarcoma. 

What has l>ecn slid relative to the results obtained in epithelioma 
and carcinoma applies with equal force to sarcoma. I cannot believe that 
many X-ray operators have achieved brilliant results with the rays in 
this disease. I have found that irradiations in sarcomatous affections are 
too often futile. Below are given some of the more interesting reports 
upon the subject. 

Ricketts' reports a case of melanotic sarcoma of the chest wall. The 
tumor had much decreased in size ami the pain had almost totally disap¬ 
peared. The patient died in the mean time. 

Carl Beck 1 reports a case of melanotic sarcoma of the groin and 
the thigh, recurring after operation. Vigorous X-ray treatments cheeked 
the course of the disease. 

S. W. Allen 1 reports a case of sarcomatous growth of the tonsil, i no 
operator exposed the swelling to the influence of the rays, with a result- 
i„g docremw l„ tl.o ni*. ,.f the tumor, mid »t the *>">■• timr tin. l«tta.t 
conic! articnlnto word* will, rniicli greater «wo. Hntiro ™ re ““ n0 
been attained when this report was made. 

K. Williams* speaks of a patient who had received fourtccntm^ 
merits for sarcoma of the arm, each exposure lasling ram * 
twenty minutes, the tumor bolng exposed twice 

i Journal of the American Mcdi.nl Awociation. IW v 
».NVw York Medical Journal, IHOI. 

»ii„pton M.tllcal and HuntfeaJ Journal. lflOU. |». 

•The Udntgcn Hava la Medldoo and Hungry. 
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electro-therapeutics. 

disappeared almost entirely, the swelling hn.l „ iniil| 

inflaranw* . 1 , (he venous discoloration over the tumor } 1U(1 

ished considerably, Qf (he skin . 

given wav to the noi obtained in the treatment of two cases 

Scholls' reports *he m shltes that under active app»^ 

of multiple sarcomata . .entirely. .Tami^* 

£TS£> fi.ngoi.les which was treated with the X-rays show*, 

" ,e T °f h W 0 "T". " ho 1,8,1 

. ; of the abdominal wall, and probably also of the pelt-us Viscera, 
wbit'li 1 disappeared under treatment. On operation it was lonnd that the 
rectum the uterus and the Iefttt.be and ovary Were massed together by 
•mappnrent infiltration, but lmd a certain range of motion. The tumor 
in t he lower abdominal wall was united to this mass by a process of 
thickened tissue a little to the left of the median line. The whole 
appearance suggested a new growth, which it was thought unwise to 
remove The incision was closed, and a cut made directly into the 
suprapubic growth. Examination of the piece removed for that purpose 
Showed that the mass was sarcomatous. Treatment by the Rontgen rays 
w;is begun after tin* healing of the upper wound. This treatment con¬ 
tinued for about nine months ill all. The total number of exposures was 
forty-nine. The improvement was remarkable. A year after coming 
under observation the infiltration of the abdominal wall, the pain, and 
the soreness were entirely gone. 

In a case reported by Richmond, 1 the patient had a swelling which 
crowded the liver and other organs forward and inward. A diagnosis of 
sarcoma was made. After treatment with the X-rays for nineteen 
consecutive days the temperature had decreased to normal, night-sweats 
were lessened, the tumor had apparently ceased to grow and seemed 
softer. and the patient was generally improved. She was then sent to the 
hospital, where the treatment was continued, and at the end of nine 
weeks the growth had entirely disappeared, as far as could be determined 
by bimanual examination. 

McMaster 4 reports live cases of sarcoma in which treatment with 
the X-rays proved entirely successful. 

Dr L. Webster Fox, 1 of Philadelphia, had his attention called to 
. ray treatment in epithelioma of the lids. A year and a half ago he 
severVw^i ° 8arcon J a Nm orbit; the diagnosis was confirmed b\ 
eugtlC8 a,,<l h y thc microscope. The case received forty-eight 

',**** 1 ]) r n - 1902, lix. p. 4 2( 

AnierHai, Medurine, I>ecembor 20 , HHC{. 

if2 •»«"« 10,1903. 

I •( tile American Medical Association, December 17 . ltuM. 
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J. G Chrysopathos' operated on n woman who had a large, rapidly 
grow mg tumor of the right ovarian region, finding it to be a sarcoma 4 
diagnosis which was confirmed by microscopic examination, ho l»gnn to 
tre.at It with Rontgen rays. She was treated two or three times weekly 
and after about eight months was discharged as cured. Neither ahdom' 
,nal nor va S mul examinations ofleml the slightest abnormality She is 
now treated about once every two or three weeks, and has been well for 
some months. 

r llie tumor in the case cited by Skinner* was situated in the lower 
part of the alxlominal wall, in the region of thc cicatrix resulting from a 
laparotomy, performed three years before, for wlmt was regarded as a 
fibroid uterine tumor. The fibro sarcoma was of the size of a cocoannt, 
filling up the entire iliac fossa, extending nearly to the umbilicus and 
two inches beyond the median line to the left. The tumor was very 
firmly fixed and seemed to involve the abdominal wall. Erysipelas toxins 
were used for ten months. During the first two months the growth 
decreased more than half in size, and for a long time thereafter, while 
there was no decrease, there was no distinct growth. Later on the 
influence of the toxins seemed to have become last, and there was a slow 
but gradual increase in size. X-ray treatment was then begun. The 
patient received one hundred and thirty six exposures within seven 
hundred and thirty nine days ; two applications were given in the coups' 
of every five days at the beginning of the treatment, and later on, one in 
live davs, fifteen days, nnd thirty-seven dnys. Twenty-eight month* 
after beginning the treatment, the patient bad increased considerably 
in weight and the tumor had entirely disappeared. 

Bficlirc’ report* the ease of a pal. affected with sarcoma of the 

floor of the orbit who was eared by X-rays. The disease had Mndta 

yeara. Two . rations had been performed, the hist one "'lacl g 

removal of ..yc. All other method* of treatment had 

Improvement set in as soon a* radiotherapy wa* employed. k 

rally, tlio tumor wn* found to lm a malignant -cireoma. 

nf nr hi till sarcoma cured by X-rays. 

This case wof \cr> 


ement set In a* soon a* radiotherapy wn* employed. 

(llignanfc sarcoma. Iivclere reporm 

an additional case of orbital sarcoma < 

. . 


unusual interest. 


before, in V U. of operation* oft "I*"-™- ~ wlth ,„bee.p.ent 

'X'ZX Ci-SStt. first . . . offer thirteen 

: ^ ,WH - 
I'tlr^hv^. <romm Ui.1, • The .. 

Quntca OJ » September IW 1 * 1 
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applications the growth (an endothelial sarcoma) entirely disau 
The eyes resumed their normal appearance anil vision partly 
Grossman 1 reports a similar case which had almost entirely ^ 3 .^' ,lrn ®l« 
under the X-rays. Theobald 3 has had one case of marked exophtf ?** 
(unpublished) with the diagnosis Of inoperable sarcoma of the <,2, 
diagnosis in which two other surgeons concurred. Under the x * 
treatment the ease rapidly improved and after a lapse of seven month 
seemed to be cured. * ‘‘ s 

W. B. Coley 5 treated 1(>7 malignant growths, scattered over n n 
parts of the human body, and arrives at the conclusion that, while t]^ 
X-ravs are of inestimable value in skin cancers, nevertheless the latter 
often recur, and that undoubtedly surgery is in these cases far preferable 
lie is opposed to the use of the rays in deep-seated carcinomas and 
sarcomas, believing their value very slight and temporary. Where the 
neoplasm had apparent ly disappeared, metastases quickly occurred. He 
believes that irradiation is palliative in those cancers that are for any 
reason inoperable. He asserts that post-operative irradiation rests 
purely on theoretical grounds and needs further study as to its value or 
usefulness in these cases. 


I believe that in many instances, where brilliant results were 
achieved in irradiation of sarcomas, in all probability there was 
a mistake in the diagnosis and a less malignant affection was present, 

01 e ^ se ^ ie Operators were a little too enthusiastic when making their 
reports. 

George C. Johnston * reports three cases of inoperable and recurrent 
sarcoma successfully treated by the X-rays. The diagnoses were made 
clinically and pathologically. No anto intoxication occurred. 

)jcmil laslia, of ( onstantinople . 5 reports that a case of sarcoma of 
the breast seemed rather aggravated by treatment. 

I)i. "\\. L. Coley treated (J 8 cases of sarcoma. He obtained complete 
disappearance of the tumor in five of them. 

Hi. Russell II. Boggs treated five cases of sarcoma. In two of them 
iK ** imPr ° Vement WaS *■“*“"* I-ter, 

turn, t I'i, patients; 18 are considered cured. The 

t union. disappeared completely and are giving „„ trouble whaUoever. 


'» Ocalar Therapeutic 


*Xew York Medical Journal, April 7, 190 c. 
•Journal of Advanced Thera|K?uti«a», men, p. 
‘Revue de Chirurgic, PariM, xxv„ No. 1 . 

‘Anna!* of Surgery, August, 1905, 

1 Transactions of the American Rontgcn lt«y 8od» 
•Ibid., p. 112. 


•ty. 1906, p. 116. 
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»"•'•' ! *'"l'■‘■NKlilulli.mil tr,! A (Murrain |„. | ' la ' t ' 

..... 


" r "'.‘I " tmllor „r ..f-OM'hy , 

" M,,r <)„ October 1 . | ‘Hr* the JL 

.. ''I-*** hivolvwl „.; v e i, rr him * lf f'"- tr. 

*dv Aft«*r trviiitf vori,.... »_ Kin onverincrnhmwt . 


1 ' .. ’wiorHTl. I5K»<> • " ni the nn 

, .. . 11 ''“•"W inrolvcl Hr- Hki.V^T""!"' him *' ,f f "r ti 

A l'"f try iii K variowtro,!"'moM tho 

M '"" M x . (cations to his I*,!* onll ^ '' ilMlCTr K«S 1 gave. 

mi.. * of t..,, iiiiiiiitcs < w h. On the .la,. r„n ( ; m8 ,' S "" B of ,luw c 
found I In* skin tender and of a .inshrrr! B,iic "'«-itth 
manifested. After ion days ill t™,. Inf >re marked rca< 

redness had disappeared from iho part excopt *! 

xuu- IN another week. and the If^km on " thia *»*"«* 

This success encouraged ,„<■ t„ .' i v 'o v " n,sl,wl at ‘he i 
l-»" with the Zne huppy^ f t ra ^ to , “* « 

nlisolnirlv no trace of f„ r „„. r tr .uhlo n .i ■ l ' r " wnl ,he ' 
an.l Of iionni.I color." ' the ,k,n ws '"'»>'h and 

ins. Sjogren and Sederholm. of Stockholm. 1 * 3 state that two. 
;.f l.soi.os.s treated with the X-ray, wera no, in the least 


Sfa i r i; Li:,. I'mers. 

In I!"M. in the service of Dr. Ernest Laplace at the Philadelphia 
II“Sf,:t | exposed twenty senile leg ulcers to the action of the rays. 
1 lie pat tents- ages varied from 50 to 65. Before treatment the ulcere had 
an an.” iappearance and an offensive odor, with no granulations. They 
' 'I through sterile nnniedicated bondages. 

In most of the eases, after several months' treatment, a slight der- 
mat it is resulted, and the applications were discontinued. The secretion 
"as cherked. the odor disappeared, and granulations began to spront. 
The areas, which previously had been measured and photographed, 
sliou t d a decrease in si/e. Three of the patients are still at the hospital 
sin*I are almost cured. Of the other seventeen sonic have since died and 
olht r. hnvo disappeared from observation. 

V A »; Jr, >SK VKINS. 

Met Jiiin* reports two cases of varicose veins. The first patient was 
a woman, aged 15. with eczema of both legs, complicated with varicose 

1 American Eleotm-Thernpeuticand X-Ray Em, May, im ' 

: Fortschritte auf dem Gebieto dcr K**nigcMtrahlen, Jane, 

3 Medical Kecord, Scj>tcmlx > r 1, 1M6* 







ELBX TRO-T1I ERAPEimOS. 

tlio tissues. He had obtained good results by simply wrapping u 
patient in a coil of copper wire connected with one pole of a hi{ , h 
frequency current 

Chisholm Williams. 1 in an article read before the members of th e 
Electro-Therapeutic Sub section of the British Medical Association i,» 
PKM stated that, of the forty-three cases of pulmonary tuberculosis 
ireted by the X rays, only three had died, the immediate cause of death 
being pneumonia, tuberculosis of kidney, and lardaeeous disease. |> Uring 
tin* treatment the temperature of the patient uniformly rose, the rise 
depending upon the duration and Strength of the treatment Night 
sweats increased at first, hut gradually disappeared. The number of 
bacilli in the sputum increased early in the treatment, but later on 
formed clumps, became short and stumpy, took a stain more read¬ 
ily and later in the treatment began to decrease. The disease has 
Ih‘Cii arrested when the patient can take daily treatments of half 
a„ hour or more without showing a rise of temperature during the 
treatments. 

Dr. Russell 11. Boggs* cited six cases of tuberculosis treated by him 
witli the X-rays. One of the cases hits remained cured for over a year. 
One case died from ail intercurrent affection, and the other four are 
decidedly improved in every way. 

Dr. J. D. Gibson* cited a case of tuberculosis complicated by a very 
large cirrhotic liver. After a treatment of six weeks the symptoms were 
markedly improved. The treatment was discontinued ; the patient went 
home and died. While the rays do not cure, yet they improve every 
case, even the most desperate and hopeless. 

Rudis-Jicinsky 4 states that he has employed the X-rays together 
with other forms of treatment in 19 selected eases of pulmonary tubercu¬ 
losis. Of these he states, in one year, one died. 

Drs. Boidoand Boido 5 report fourteen wises of tuberculosis treated 
by means of the X-rays. The treatment had been conducted in Tucson, 
Arizona, which has an altitude of 2300 feet, and a climate that is warm 
and dry. The fourteen cases reported were all Mexicans, afflicted with 
pulmonary tuberculosis in varying stages of disease. It is their opinion 
that in treating such cases it is beneficial to the patient to employ a tube 
which produces rays that induce a dermatitis, claiming that such rays are 
of real therapeutic value. In making the exposures the vacuum tube was 
placed 3 to 4 inches (8 to 10 cm.) distant from the skin. Exposures were 
mad«* both anteriorly and posteriorly, allowing five minutes for each side 
of the chest. After these exposures ten of the fourteen cases had been 

1 Archives of the Rontgen Ray, August, 1903. p. 48. 

* Ibid. »Ibid. 

'Tin* New York Medical Journal, March 2,1901, pp. 3<>4, 305. 

'American E!e<lro-Theraponti<sand X-Ray Era, February, 1903. 




therapeutic value in disease. 


relieved of the pulmonary pain Tho n„ m i™ <■ 

and the remaining eleven are st ill living 5 ^ 

J. B. Ransom 1 reports treatment of forty cases of tuberculosis in 
the lungs and other parts of the Duly. H 0 specifies that the ROnt-en 
ni>s, and also the ultra-violet rays, arc especially indicated for hearing 
tuberculous lesions located more or less superficially. As regards deep 
sealed pulmonary lesions the number of such eases treat a l is entirely too 
small and the time that has elapsed is too brief to arrive at any definite 
conclusions. He believes that the Rontgen rays may soon prove to 
be a valuable therapeutic agent in this class of diseases, lie also asserts 
that pain is relieved and sleep is permitted; the local circulation is 
stimulated and expectoration is considerably lessened. 

Hahn 2 states that Rieder had applied the X-rays to the thorax of a 
patient suffering with a chronic form of pulmonary tuberculosis, and the 
results obtained were not encouraging in any way as was primarily 
expected. 

G. E. Pfahler* says that, early in the history of the X-rays physi¬ 
cians noted relief from pain, and to a degree from other symptoms, in 
cases of tuberculosis of the joints which had been examined repeatedly 
by means of the rays. He says that J. B. Murphy treated two cases 
of tuberculosis of the knee-joint in which the synovial membrane was 
involved. Both of the joints had been treated by injections without 
improvement. One patient in whom the effusion had persisted nine 
months was discharged as recovered after 21 days in the hospital, the 
effusion having disappeared. Murphy also reports three cases of spiral 
tuberculosis treated with the X-rays. The first case was one in which 
the patient developed paraplegia. l>ns and tuberculous ddbns, which 
established the diagnosis, were removed with a hypodermic nee. le. 
After the third application of tho rays the pain disappeared, and after 
lwentv five applications the paraplegia was cured. A second case was 
one in which laminectomy hud been perlnmicd a year 
patient was worse idler the operation, and a sums was led, bat tins 1, 

completely after twenty a,.a,ions of the mys The P* » 

ease was not improved. The third case was ^ 

pain was controlled by large doses of morphia 1 "" X ‘ i . n| , c| ,„. 
pain, and after tho twenty-third irradiation he got about ^ 


lenrv K. I-nuroast • mentions the results obtained 

•I-'.. . 


He found that tuberculous laryngitis mi 


entmenl, provided there can 


of dee 

with the X -rays, 
even cured by X-ray tre 

' Medical Record, February, 27, IWW* a,,, ill). 

■ Philadelphia Medical .l..an,al. Mmiar; n. 
•Thcmpeutlc tiaxelte. August. 


l«e brought about an 
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improvement in Hip primary pulmonary condition Too • 
inonts will cause a reaction which may be carried to .^ lgor ° Us 
degree; therefore, great care is necessary in detenuini n l'I? faVo, ' al >lo 
das:igp in each case. Pulmonary lesions in selected cases n,n !°, pPo P* 
fi(p»l probably, but even greater precautions should be * 1)erie 

docs not consider Finsen-Iight applications of any value T*? 1 ,f “ 
laryngeal lesions. Only the most powerful lamps need bo trio,? T'"* 

rx~° f V ’"" CO " ,yj " ,ossenin SO r retarding*Skin 

Ausset and Bedarfc 1 t.eaterl a case of tnboronlotls peritoniH, : 
nine yeara of age, by tapping and abdominal section! l...t ,, m, ‘ a8irl > 
results. During this treatment her Condition grew stca.lilv •o!!®'"' 6 
I n. tuberculous masses in the abdomen steadily ciilai-d On V’,“" d 
she was fi^t, subjected to the X-rays, the Crookes tube'll" ,t ' J > 

77 X Ssst 1 : 1 t rr - 

absolutely no abdominal effusion From n.it r ^ * tbe,e "■« 

joint hadhee^n ejqloscirtotoe < mm > ( tu >ercl ^ l) ® ,s Die elbow-joint? The 

as two or three'times hi^week Yftcr 'twel^ *"i° ^*° n , rS ’ :IS o8cn 
inflammatory process entin-lv * A , 1 ve hours exposure the 

tbe eighteen months that had sineTelaS ’ ”° a " I,earol in 

joint^parTh^ “"""T * ° f ‘^cn.osis of the wrist- 

-«.. :c^ "Sui tai ,,,inntM <iaii -'- <■* 

subsequent application of electricilJti.I ™ improvement-, and by the 

Tousev 4 is of thoonini , t ? M*© part was absolutely cured, 
of the Ultra-violet rays an(l <) hi L r| i a r J J ld,01OU8 a I , P liculio » ° r the X-rays, or 
ease of tuberculosis o^uoei n ^ * e( i |,enc y currents, is indicated in every 
Point, is reported h,’ S m t " T™' 0 ™ ° f ^ <>'» '» 

expectoration ceased in 11 meat was remarkably successful. The 

‘l‘« voice, marked gah" H?™ ’ ... " iLS i»*P~vcmen. in 

body weight of alsnit tin-,. ^ !’ no,lua * f e,n pe rat ure, and again in 
proved, an area of infiltrationT” loca * co,1< lition also has im 

^ilcd with a whitish a 1,aS dlmin ished. and the ab, 'xsioiis have 

The treatment consisted n, T' 0 ’ ,,,a y bo due to cicatricial tissue. 

f fir8fc * n e *P<Wure to the X-rays once every 

[; Ec “ ho Mf-d. du Nord Nv, 40 

pp. 122 ^^byWern.1 ./ ' 898 * 


the tortiieh. a. d. Geb. ,1. Kontgeiiatrahlcii, ». iii., H 3, 
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f in DISEASE. 

sister liad both Imd eaTa^Tgianuf^ ^ a T onuu '. "kose mother »n.l 
ease of the mother. T| 1 e patfent h ot 1 P ' l > " ra " 0 " ha 'ing oeeurre.1 i„ 

">g from the ear to the clavicle; tile hreZ" ° C " lars " ,J «teml 

™ the «** »f a hen's egg. Th J -lamtf s a ^ 8lt0a, " I the ear, 

for five years, but had been growing r „', i( ,K. M **'" enlarged 

Imd been taking iodides for some time! Vit w fl" r '.. Ttlc 

with the high-frequency current bv • tree months of treatment 
machine, with • stig .tTZmvemen, L°, ' TW ' a . . sl 

g^^r 

he prefers to treat them when they are primary cases, because one«mnnt 
get such good results after the disease, has extended to the ,1,,-p Hand* 
nor after surgical interference. 

Dr. Russell If. Boggs* asserts that tin* r»«ults obtained by the H6nt 
gen rays in the treat ment of tuberculous adenitis compare favorably with 
f hose obtained by any other method. A large proport ion of the cases ran 
1)0 apparently if not permanently cured. Several cases have remained 
cured for over fonryears. Improvement is not attaint, asarule, until at 
least twelve treat incuts have Is -,01 given. There are exceptions, however, 
one patient living improved after four treatments, and others md improv¬ 
ing until after twenty-five or more exposures. A permanent cure should 
not Ik* expected until after at least three nioiilhs' treatment. Unadvised 
that in treating these cases the apices of the lungs should also Is* rayed. 
To be beneficial, treatment must Ih* energetic. 

In tulxsrctilous adenitis that has advanced to suppuration, niv prefer 
dice is to have the patient submit to surgical interference and to the 
subsequent employment of irradiations. Early in tuberculous adeniii*. 

1 be rays are useful in aborting the affection by the formation of fibrous 

tissue within and around the gland. 

Dr. James B. Bullitt/ in a “ comparison ..f liontgon-rays and stir- 
glen! treatment of tulwm.lo«i»," *>* = " I have ™llvct« l »:'*«*-"■ 

nnrgienl forms of tulKwenlosis. leporl.sl by ... 

.. h .. through personal eommuniration ; a few huu 


of these have come 

1 Transactions of the ROntgen Kay , \VM. 

•In . . A.. 

* Transaction!! of the American Kunlun IUy ** *9 
.11 


Mhltl. 
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BtM TRO-THEIi APEUTIOa 
, literature. The following is the tabulated list showing 


482 

collected from and the number and percentage of ^ 


r;:S'S divisions of the cla^ifleatlon : 


Tubereoloeie of long « n<1 ,,at bones 

Tuberculosis of joints. .. 

Tuberculosis of tendon sheaths... • 

Taberenloefeof peritoneum. 

Tuberculosis of testicle... 

Tulieronloris of lymphatic glands. 


.Vo. Pnticnt* 1 
trented. 

Cared. | 

Improve<l. 

71 

26 (36% ) 

25(35%) 

141 

54 (38% ) 

53(37%) 

27 

19(70%) 

6 (22% ) 

32 

13 (40%) 

8(25%) 

21 

7 (33% ) 

1 10(48%) 

226_ 

79 ( 35%) 

92 (40% ) 

518 


j 148 (24%) 

616 

420 (68% ) 



Unlin- 

JtnvciJ. 

21 (20%) 

*»(25%) 

2 (,'vjt) 

19 (35%) 
4(19%) 
55 (25%) 

48 (8%)” 


Tuberculosis of skin (lupus) • • 

Drs r ltidard anti Barret 1 report successful results in treating osteo- 
arthritis and tuberculous osteitis; also they noticed improvement in 
several eases of arthritis accompanied by fibrous ankylosis. Irradiations, 
lasting seven minutes, were given with intervals of twelve to fifteen days; 
by using a thin leaf of aluminium filter no dermatitis was produced. 

* I treated a number of cases of large areas of tuberculosis of the skm. 
In Fi-s 234 amt 235 are shown the ravages of cutaneous tuberculosis m 
a youth of 21. In the left-hand photograph is the view of the face and 
neck when the patient first presented himself at the Philadelphia Hos¬ 
pital for treatment In the right hand picture are shown the results of 
X-ray treatment in the disappearance of all the elevations, white areas 
replacing the former sites of tuberculous deposits. 

B. Leuk.em i a. 

The value of the X-ray treatment of lcnkiemia is a mutter *>i dis¬ 
cussion. Many authorities assert that cases of this disease have lM <n 
permanently cured by the repeated application of the rays; other my 
tigators, equally distinguished, maintain that Kontgen treatim ni a 
valuable adjunct only to the usual remedial agents employed. A> 
conclusion of this article, some views on the subject, which are ""ii 
of perusal, are appended. 

Fried’ stated, that in a case of inoperable carcinoma of the mammal 
gland and in a second case of intm-abdominal sarcoma, treatment by 1 1 
X-rays showed a great decrease in the number of white corpuscles 
an increase in the mis. . ^ s 

In seen 1 reports two cases of pseudo-leukiem in treated by the X r< ‘> 

1 Arch, d’Licet riche M&licale, February, 1900. 

’American Medicine, June, 1902. 

’New York Metical Journal, April 8 r 1903. 


therapeutic value l\- disease 

“t. . . 

He believes tin.. „,e rays win ^ 
incurable disease. 

Nicholas Semi 


curing heretofore 


, , . . ' re P° rts ,he treatment with X-rays of two mtientn. 

far advanced m pseud., leufecnin. In tt„- Oral ,>ati,»«., |lU .,, 
tions of the X-rays, nil the enlarged glands had almost entirely div 
appeared and the general condition was much improved. When .ij> 
charged, no glands were palpable; the blood, however, did not show any 
characteristic changes. The second patient showed universal enlargement 
of the lymphatic glands. The Wood examination revealed a well marked 
amemia and a loncoe.ytosis of 208,000, the increase being most marked in 
the lymphocytes (78.75 per cent.). This patient was also treated with 
the X-rays, ami after fifteen exposures he developed a slight toxremia; 
treatment was then discontinued. However, the general condition of the 
patient was much improved : all palpable glands were diminished in size 
and the number of leucocytes was reduced to 76,000. The treatment was 
again renewed, and progressive improvement continued, the patient Wing 
discharged practically’ cured. 

Meyer and Eisonreicli 1 reported two cases of myeloid lcnkiemia 
treated with the Rbntgen rays. They differ in several points from others 
that have been published. The first patient, aged 31, was a machinist 
by occupation. Blood findings altered completely under the intluenee 
of the rays, and a marked leucocytosis followed, with mast-cells predomi 
nating. By the end of four months the leucocytes Imd fallen from 
105,000 to 6100. but then rose again to about and later to 

The blood findings altered so materially under the influence of tlu> 
that no one would have suspected leukmmia from the blood picture, he 
spleen relumed to normal size in the first ease, but remained on urged in 
the second case. it! which the leuku-mia was of longer standing and 
,!„• symptoms more wrimm. Hi nee suspension of the treatment, the blood 
Zbi™ b»“ dtopl»y«l • ten,b n.,-re.ur„ ... .heNlnfc 
that Hie hope of aetuully curing lenkmmm by this men 


iWCft of 

list. lb* 
than 


rill, of Marburg, Inn. coUocUh! fro". £ 

Ivukjvniia .ran. "HI. X L7a.l» that 

tabulate" 1,10 ''",'" '1 ln ItiMmi-s no a, . 

IK) coni. «"• '“ l " „ dtac.»n.Ilj ,****.! 

oiablob... wan observed, a.. In " 

no, t^rwaH*" »- * -. . . 

, s,.w York Mtdtad»■ . 

, Mflnrli.ni* ini,.l,-lni» In M.rvl,W 
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successfully treated by the X-rays: ‘‘The patient, a school .girl, agej 
15 Family history: Mother died from heart disease two years ilgo . 
father well; three brothers, two of them are well, one has chronic 
stomach trouble? th.ee sisters, all well. No tuberculous or syphilitic 

history. , , . ., 

“ About five or six years ago the glands on the left side of her neck 

became enlarged, but were not painful. During the succeeding yean* 
thoy increased slowly but gradually, and there were occasional sharp 
pains in the splenic region. Two years later the glands along both 
borders of the sterno-inastoid muscle began to coalesce and rapidly 
increase in size. The supraclavicular glands also became prominent, and 

later the axillary glands were involved, 

‘‘The patient came for treatment April 1, 1903. She presented all 
the symptoms above enumerated, with rapidly increasing nervous 
phenomena and steady loss of weight. All the treatment she had 
received was ineffective in checking the course of the disease. There 
had not been any definite diagnosis. 

“There were large glandular masses on the left side ot the neck, 
anterior and posterior to the sterno cleido mastoid muscles, the large, 
ones about thesizeofa ben’s egg. They wen* movable under the skin, but 
bound down more or less to the deeper structures. The spleen was some¬ 
what enlarged and tender to pressure. Temperature was 10<>° to 101 . 
The 1 Hemoglobin index was 70 per cent. The differential leucocyte count 
was negative. The pulse was 1L5 to 120. 1 failed to make a blood count. 
At no time did I detect the temperature lower than 100° or the pulse-rate 
less than 102. 

“On April 20, 1 advised the use of the X-rays and gave tin* tn>t 
exposure. The neck measured 13J inches over the most prominent por 
tion. 1 made one exposure each day. of a duration of fifteen to t«**nt> 
minutes. After the exposure on Mm second day the patient complains 
of feeling much worse. After the third exposure splenic tenderness was 
greatly increased, so that gentle percussion caused considerable pain. 

“April 24th her neck measured 121 inches and had visibly demons* < 
in size. Two days later it measured 12 inches. The temperature "< IS 
103°, the pulse 115. 

“ On April 30 the neck measured 111 inches. The supraclavicnim 
glands were much shrunken and becoming hard, nodular, and more free \ 
movable under the skin. Temperature was 100°, pulse 100. 

“May l I stopped X-ray treatment, as there was some evident* 
dermatitis. On May 5, temperature was 98.1° ; pulse 100, this being I " 
first, time I found temperature normal in three months’ observation. 

“May 12. The dermatitis was fully developed and the skin 
sloughing in some places.” 

Until the latter part of July, treatment could not be directed to 1 
local seat of disease, because of the dermatitic area. 
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“July SK the glands wore still rolling, and tllc nock , nManmi 

I, .‘"fir, I rsf’!.' fai,lv maUshcd ,h « “f the opposite side. She 
staled lh.it she felt in the host of health, and her appearance folly hore 
out her assertion. J 

11 treatment progressed, the spleen increased in size. This phenom¬ 
enon was also noted by Seim, but I have not seen any mention of the 
distinct rise in temperature after each treatment, encountered in this 
case. The only explanation that 1 can offer is that there must have lx-en 
certain toxic products, liberated through the influence of the X-rays, 
which were at once taken up by the circulation, causing also the acute 
exacerbations of ill feeling following each exposure. This condition of 
elevated temperature and ill feeling lasted from ten to fourteen honrs, 
and was so severe at times I thought of abandoning treatment had it 
not been for the steady reduction of the size of the glands.” 

In my own cases, however, 1 have never encountered this so-called 
auto-intoxication resulting from irradiations. It would seem that the 
subject needs much further investigation. 

At a meeting of the Chicago Medical Society held January 25,1005,' 
Drs. Joseph A. Capps and Joseph F. Smith reviewed the advancements 
made in the treatment of lymphatic lcukicmia with the X-rays. 

The first ease was treated by Dr. Pnsey for one month, but without 
improvement. In 1903 Dr. Nicholas Senn reported a ease of lenkiemia 
symptomatically cured. Tlic patient presented the typical symptoms of 
s'pleno. myelogenous leuka-inia and had been ill for fourteen months. 
Treatment was begun daily, and was given every other day through the 
latter part of January and during February. March, April, nsd May; at 
the time of Sean’s Iasi observation the white count .-a.no down ' »•' ") 
..ml the spleen was almost of normal sire. The patient felt perfectly 
well, lull died later with symptoms of tosa mia. Oases Of. 
ktemia treated by Senn, Churchill, and Tusey died within rew ntee 

m °'The authors reported three eaacs of lymphatic * 

the X-rays, two of which were Q f ”[| 11 ' ™|' ncU |e cases there were 

n\x days, and the other m ten ‘ »> nVct . it did not eonlrol the 

two. While the X rav exerted ' c)jron |c caws, of which 

disease. Ik-lter results were obldoed >with apt.. 

the siitlinra reported three- I ^ lr ,,„, U eni. because they are 
myelogenous leuka-mm shmihiIre • > - ^ • slowly than do patients 

y^rswx ssss* ..—— 

to pronouncing cures. 
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;i,KfTRO-TI 1 ERA PEUTfCS. 

... 

irar.di m »**«. «*• «»*>«.. 

Si, ,„ Icukfflmin, toil tl«.t« to M»g; ?"* «“"> »* 

, ,v (testrov tli<- punisif s which ore causing the lesions. The n. : th>„ 
L Rontoen mvs in leukemia is like that ot quinine in malaria. ]; 1>Ul 
' the patient by killing off the micro-organisms causing the trouble. 
This assumption Jntails the necessity for more thorough and more g,.„. 
cml exposure to the rays. They should he as extensive and as protracted 
as possible, to seek out and destroy the causal germ m its remotest 
lurking-places, not restricting the exposures, as in the past, to the blood- 
forming organs alone. This conception supplies, for the fn>t time, an 
etiological treatment for leuktemia and one that is proving more successful 
than any in the past. 

The clinical and histologic findings in leuktemia after Kdnigen 
treatment were observed by Lossen. and Morawitz. 5 The patient was a 
man of 30, previously healthy, with myeloid leuktemia for two or throe 
years before it terminated fatally. Forty Rdntgen exposures were made, 
but did not seem to arrest the progress of the disease after the fust 
transient improvement. The composition of the blood and the blood 
findings changed under the exposures, finally presenting the picture 
accompanying aplasia of the blood-forming organs, and the anatomical 
findings were those of hypoplasia. It was most pronounced in the bone- 
marrow, but was also unmistakable in the spleen and lymph-glands. It 
was accompanied by pronounced proliferation of the interstitial tissue. 
Lossen and Morawitz are inclined to regard the hypoplasia as favored and 
possibly originated by the three weeks of rather intense Rdntgen treat¬ 
ment given in this case. Of 7 leukiemic patients treated by Rdntgen expos¬ 
ures, 3 were materially improved, and the others arc still under treat incut, 
with the exception of the fatal case mentioned above. In one case <*f 
myeloid lenkicmia the leucocyte formula became normal, and the elimina¬ 
tion of uric acid also returned to normal proportions. This suggests :m 
increased new formation of leucocytes as probable. In the first < •>*• 
with extreme leu copen ia the amount of nric acid eliminated remained 
abnormally high throughout. 

While I)rs. David L. Kdsall and .1. K. Fail coast, of Philadelphia 
believe that X-ray treatment of leuktemia is unsatisfactory because "f 
secondary results, Musser‘ is of the opinion that the reason for this is 
that the treatment was undertaken in old cases in which secondary 
changes had occurred before the use of the X-rays, which only served t" 
stimulate the progress of such changes. In one case of his own, treated 

'Munch, ined. \V<x*h„ August22, 1005. 

* Deutsche* Arcliiv f. klinim-he Mcdizin, Leipsic. 

‘New York Medical Journal, April 7, 1900. 


tiikr.vpkdtic vau-b in . disbase . 4S? 

ri^rrr of "* «—» 

toMocyta, bad Ik*,. fr „ ra min "’"“I"’™";'. T "'j 

that a cure had been effected \t tho «... 4 ', A,ul 1,0 Shoved 

necossary t. w»rt to the Xmys fr „,„ tlra ™7„ 

treated. rCCarrenC ° “ UCh “ ,ake “ «*“ •« rttt hVL 

IV. Miscellaneous Affections. 

A. Trachoma. 

M.v technic in treating eases of trachoma consists in covering the 
Crookes tube With a dark cloth, excluding all light fn.m the room, 
because of the excessive photophobia. Willi adhesive plaster I attach 
the everted eyelids to the skin, and expose the surface of the eye: thus 
preventing burning the lingers of nurse or assistant. I cover the face 
with a leaden sheet, and treat one eye at a time, through an siperture in 
the lead. Rapidity of action is obtained by getting the patient to 
keep the eye open while under treatment. There is less danger of 
burn to the cornea than there is to the skin of the eyelid, but, should 
a slight corneal haziness result, it quickly disappears, and the corneal 
scar will be absorbed. I had two acute ami two chronic cases of 
trachoma at the Philadelphia Hospital. The acute cases had severe 
photophobia and lacrymntion, which disappeared after four or five 
exposures. 

Sydney Stephenson and David Walsh 1 report the results of treat 
meat of trachoma or granular lids by the X-rays and by brush discharges 
obtained from a D’Arsonvnl high-frequency apparatus. The writers 
treated a single eye in four cases of severe bilateral trachoma in children. 
Two eyes were cured, that is, the gmnulations and conjunctival hyper 
trophy disapiK-ared, and have not returned after a period «f several 
months. The remaining two ey.-s were greatly benefit.*! and are recov 
erlng. The cures were effected by 17 exposures in one case and but « m 
the other. The average time was ten minutes. The good effects were 
found to In* equally marked with closed as with everted eyelids. Twenty, 
two applications of a mild high-frequency brush, using a vulcanite elec- 
tr.Mle connected with a D'Amonval apparatus, cured a severe case of 
trachoma In another patient. 

Rwllmhenpy in true.. prv«uU u,lv,u,ni K .- over Iho >>" "«7 

trcntnient l>v Mdiumlim. It in mom n.|.ld ..- " " 

.... .. . * . 

by a high-frequency brush discharge, suggests tlia 

may bo identical in Mli instances. 

1 Lancet, January 24 1903- 
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, Philadelphia County Medical Society, Noven,. 

At » . Vxeweomct nn.l J. 1’. Krall Panted girl uf 

ber 23, If"-' !>«• 'YV , ,„ c operations for tl.e cure of trachoma, 

18 , who had boon _ . . . „ ith the X-rays from July, 11103, mail 

without success, .a fl#ninMt(B y reaction was so intense that it WiB 
January 1, 1««- ' ftc treatmc „t. Later, however, it wag foaa.l 

thought better ton . ( . los( , ra „ge. Tlie cornea was entirely 

that she could conn s miimtaaHon coold there lie seen line bleed- 
dear, and only I c ., l(( , (i the X -rays showed all the symptoms 

vessels ^“,5® formerly exhibited- Tlie Condition of the patient 
that the treat* 1 , ul(! shc had liccn unable to see across the 

bad lawn preset • „ |V , in ',. ve ry other day for five minutes for aboot 
naan. J 1 ^® ‘ [ami developed and treatment was withheld. I) r . 
Xewlmiet believed the result to be due to the accidental burn produced 

"ifirngem Rmhc “bribes two eases of trachoma of long standing, 
rebellions »treat,aent. .Sis exposures, with a total of 44 mtnutes in one 
of j; in the other, caused so marked an improvement that a 
"m en; .anticipated. The ratal 

inches («.r, to 7 cm.), tl.e distance varied from 12 to 15 inches (30 o 
48 am), the applications were from 4 to 10 minutes at a time, and only 
one eye was treated; the eyeball was protected by a sheet of lead at some 

of the stances. . , ... A . 

Geyser* maintains that a few exposures, six to eight, will HolBce to 
bring about a perfect cure. An important consideration is to cause 
absorption and stimulate normal nutritional processes; nothing seems to 
answer the purpose any letter than the direct contact of the tissue's with 
a high-frequency vacuum tube, generated by a static machine 01 X raj 
coil. Complete details of technic are given in the article. 

H. N. Bishop* gives the results of electrical treatment of trachoma 
at the Middlesex Hospital. Cases had been treated with well-cquipH 
apparatus, with rays, high-frequency currents, and radium. NN ith regan 
to the X-rays he explains that there were two sets of rays emanating 
from the tube, (1; the X-rays proper, (2) tho overflow rays that ,:| iise 
the severe burning of the skin which sometimes occurred. The foimer 
of these rays were used. Four cases of trachoma were treated in this 


manner. Two were young women. In one, fifty applications were ni.njo 
in five months. The right eye showed changes that might reasonah > 
have been produced in this time without treatment, while the left, wine 
w;ts at first unaffected, steadily got bad. The disease subsequently 


'Journal of the American Medical Association, January 14, WOT). 
*Gazz4-na degli Otpedali, Milan, last indexed xiii., p. 1193, April 10, 190*. 
’Journal of Advanced Therapeutics, May, 1904. 

4 British Medical Journal, August 2d, 1906, 
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Group* of fMitlcnta that I Irmdluted for tpilcpiy »t the I'hlMolphld llmpllnt. H 
(Flp«. ss, undlifi I Show ulopecln |itoduc<<<I by X-n»y»durinK three months of treattnen r(i;r ,,„ti. 

So. k on the ucotid row wm not thus afT.eUfJ. Fig. ffl*. taken six mouths l»t.T. show* ,,,1. 

of the hair. No. 7 was previously buhl, hut Upon application of the rays the growth 
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cleared tip in the usual manner with Milestone. Xone of the three other 
cases did any better. The seven cases treated with high-frequency 
currents did not improve at all. 

Vassintinsky 1 asserts that the rays diminished the infiltration in 
trachoma, caused the disappearance of the granulations and of the 
pannus, and produced a pronounced improvement in the subjective signs 
of the malady. As a rule, however, trachomatons granulations dis¬ 
appeared but slowly under the influence of the Edntgen therapy. The 
rays proved to be harmless in treating the eves, and no evil effects were 
noted in any case, nor was pain experienced by the patients. The author 
thinks that the rays are of service in eases in which ordinary methods of 
treatment fail. 

I treated a case of chronic conjunctivitis of both eyes referred to me 
by Dr. T. B. Schneideman. The patient had been a sufferer for fifteen 
years. I exposed the eyes, once weekly, to the action of the rays. The 
treatment was not continuous, as I feared a constant and frequent appli¬ 
cation of the rays. I liegan treatment with a one-minute exposure twice 
weekly, tube fifteen inches from the part. Within two years sixty appli¬ 
cations were made. The first fifteen treatments were of one minute 
duration. I then increased treatments gradually up to five minutes. 1 lie 
conjunctivitis is practically cured, and the blood-vessels of the part have 
become small and shrunken. 

B. Kei.oid. 

Dr. William H. Harsh*- reports .lm on* of ayonng 
years of ago. who had a small growth behind the right eafor ten .«*» 

that microscopically proved 10 | M 'J X*ray treatments 

or four months tl .0 tumor ' < ' |llU , rv . lN „f two or throe days. 

kz&'szzz&zZ"'* .. 

getting smaller. treatment of keloid by means of 

Dr. A. J. Oelwner asserts th.it, the tr tho improvem ent was 

(he X-rays is worthy h 8nl ^ qU ent X-ray treatment. He 

very marked alter op" * oneahonhl treat it thona.ghl> 

believes t hat before removing *n> 

will. I ho X-rays. ..rVoloid of the fool, caused hy P“ 

l», II. It. Varney’ reports a cam “ f ® . complete disappear 

• The International Journal oi 
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ET-EtrrRO-THBBAPKUTK'S. 

Thc p.,ticiit. iad a.so a Mold the diameter of a Silver dollar at 
tho'site of vaccmarion.^, (lirec cascs of keloid cured with the 

X-rays. re „ort that they have treated a few cases of keloid 

Morns and Don r-i there had been a decided increase i„ 

with tlic X-rays, in some ■ completely relieved, 
the gwwlh. B»*" , reported two cases of keloid treated by the 

pr . Henry K-Multiple keloids following a burn. The 
rays. In one case the involv ing the ear, neck, and angle of the 

•other patient had si la g e(] In the first case six treatments were 

jaw - BothpatientS d fortv threc treatments. The results were nega- 
given, and m tlie s . ‘ limen ts were not pushed, 

live, probably beca . ‘ « ivarney 6 report favorable results. 

‘stomun’UW!8 an abundance of rays emanating from a tube 

of £ Lsmnce audited 

- *• . .rr,£ tumw , 

TheScr the tumor, the higher the tub* the greater the distance ami 
,he longer the exposure. He usually exposes the growth for from fifteen 
to twentv-Ove minutes on alternate days for ten days, and then stops 
treatment for ten days, repeating the procedure until the tumor has d s- 
appeared. He lias had excellent results in the treatment of keloids hj 

this method. . , 

Drs. Boggs, PancoaSt. and others favor preliminary excision of 
the tumor, whenever this is possible, following this with Kontgen treat¬ 
ment. The tumors disappear more rapidly and are not so liable to rec ur. 

C. Exophthalmic Goitrk. 

Dr. Charles H. Mayo," in a paper entitled “ Thyroidectomy l<»r 
Exophthalmic Goitre.” nays: “It has been our fortune, or inisfoitum 
from its difficulties, to operate on several cases of cervical adenitis "hn > 
had l>een exposed for many times to the X-rays. It was noted that the 
lymph system was greatly sclerosed. As this was in line with t 10 
reported action of the X-rays upon glandular activity, we applied ill - 
treatment to ten cases of very marked exophthalmic goitre during 1 1 

’ Tin- International .lonrnnl of Surgery, October, 1903. 

1 Hritinh Medical Journal, June Id, 1903. 

* Proceedings of the Philadelphia County Medical Society, NovemW 30. l'*" ; 

4 Journal of Cutaneous Diseases, April, 1904, p. is;. 

1 Ibid., July, 1908, p. 823. 

•Journal of the American Med. Association, June fl, 1903. 

• rransactions of the American Kfintgcn Hay Society, 1900 . 

Medical Record, November 5,1904. 
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past year, to first reduce glandular „ , 

tion by its possible effect upon the lvmni ? mlnce absorp- 

as yet say that any of these cases 1? T' h,le 1 w «uW not 

markedly benefited - first in tli i " " 1 l0 * v havo ceTtal,, ly been 

of the mnsclosT u tet i ,’ ; •-•««« 

Th« i.. J \ tachycardia; and last, in thc exonhihalmc*. 


The benefit is sufficient ,o give this method a place klTSS 


exophthalmos. 

n o- -- —•« .netnon a place in tl 

. 

fiom 130 to 100, or it it suddenly fluctuates in tension and rapidity if 
there IS antenna, with swelling of the feet, the patients arc placed upon 
the belladonna treatment for some days. The more severe types are also 
giicii X ray exposures in addition, which are continued from two to six 
weeks.” 

Gdrl 1 lias tried radiotherapy in goitre with what he considers very 
encouraging results. Seven cases were treated, and in all there was 
marked diminution in the size of the growth, as well as improvement in 
the other symptoms. The author believes that it is primarily the paren¬ 
chyma cells that are affected by the rays, and not the blood-vessels, as thc 
diminution in size of the gland begins so promptly and takes place >»» 
uniformly. Medium soft or soft tubes were employed, and at a compara 
tively short distance from thc skin. Caro is necessary to prevent burns; 
in one case the author found the patient’s skin was unusually sensitive to 
the rays, and lie suggests that this condition may Ik* one of the symptoms 
of the disease. 

G. K. Pfahler* speaks of 31 cases that he collected, with an im¬ 
provement in 28 of them. Stegnmu ’ speaks most favorably of X ray 
treatment in 35 of his goitrous patients. 

Widcrman 4 has noted improvement in some of the symptoms in his 

flVC Xk* treated »2 piillenla with exophthalmic imiir.-. and l«e believ* 
. . 

- j: 

...-. 

methods. 

■ Munch, mod. Wooliorovl.r, *>'■jU-■ »>• *• 

'Thoni|ioulioii»»-ii<-. Mcn'h • 

* U Tribune MJdicnk* J#nU#r J 
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Dr Charles Ix»ter Leonard' noticed marked improvement i„ r „,„. 
eases of goitre. One of the patients has had no recurrence for a peric, 

of rrv Crandall ha<l a patient, aged 22. suffering with a unilat 
eral troitre'. I irradiatetl the tnnn.r twenty times within sixty days, and 
tl,....nitre became markedly decreased in size. Tito previous nervous di*. 
t„rlrim« at once abated. I 'relieve the action of t he rays in these eases 
is quite analogous to its action in tuberculous adenitis and other 
glandular affections. 

I). Hypertrophied Prostate. 

Carabelli and Lurascbi* report two cases of hypertrophied prostate 
treated by X-rays after one year’s observation. They were the first cases 
properly treated by this method. The patients were respectively sixty 
and sixty-live years of age. They were placed on a sloping table, the sur¬ 
rounding parts carefully protected, and the Bontgen rays applied to the 
perineum, with the tube from 20 to 25 cm. from the skin. Carabelli did 
not think it necessary to introduce a tube into the rectum, as the atro¬ 
phying action of the Itdntgen rays on deep-lying glands, like the ovary, 
spleen, and lymphatics, had been amply established. It is evident, also, 
that the action of the rays on the prostate is more pronounced when the 
hypertrophy is in the first stage. The relief of the pain was marked 
from the very first. The rays were applied fifteen times, at first two or 
three times per week and then once a fortnight The sensory symptoms 
vanished and urination became very much easier. 

In the second ease the prostate was much enlarged and hard, and 
t lere were about, 200 gin. of residual urine and evidences of chronic 
«itarrh of the bladder. After six applications of the X-rays, the urine 
n'omJV ‘. inr ’ 110 I )a * n subsided, urination was much easier, and the 
only to trr.r* ^.^ rn ’ *^ c ‘ r the tenth application, there were 

cully f .„ rH ] Vi * 1 , Ua a,ul 1,10 Patient was dismissed as prin t i 

first case ami t*.," Katme . nt ‘ s ' v< ‘ re f,OI » three to seven minutes in the 
volts. After one ve^tl 8 ^ S, ‘ con<1 5 tl,e current II amperes and 100 
In h! } T the rc * u,,fi Jlr <‘ permanent. 

ie to a glandular nrobf^ hypertrophied prostate in most instanees is 
rm nts very susceptible therefore <on,ai,,H epithelial <-le- 

Rudolph Hospital »| 1JtH . *! ^ 4,,,t gen rays, Dr. Moskowiez, of il"‘ 

tio « through the return Aft * m,mber of of this kind by radio 

to urinaU * spontaneously ant\\u lreatn,ente patients were able 
’ ‘ 10 improvement has persisted. Large 

' Wt<« April 2, » ]m - 

"•JZ*'- 2 ' "**>- a, ‘° m " 1 from The Jour, of the Am. Med. 


therapeutic value in disease. 4*3 

indurated prostates became smaller and softer Ii u n • * 

I)r. Moskowiez to try radium in mi,, [ * U,e ,nte, »tton of 

probably more efficient ? iLS be,ng moro Stable and 




E. Analgesic Action of the Rays. 

Xcuralgia.-li would seen, almost a certainty that the X-nv, .ms 

2?eTheT !T° aCli ""- In Caroino ” 1 » !>«"''« frequently aZiZ 
afrtT the first few exposures. The analgesic action is less potent in deep. 

seated cancel's than in superficial ones. Freund, in lSSli. reported that 
Grunmach had most excellent results from the use of the rnvs in neural 
gm and articular rheumatism. Goclit found marked temporary relief in 
a case of obstinate trigeminal neuralgia. Dr. William M. Sweet,* of Phil¬ 
adelphia, believes that X-rays exert a peculiar action on the nerve tissue, 
as the skin after intense irradiation becomes quite anaesthetic. In eon 
nection with this interesting subject are appended the views of Dr. 
Charles Lester Leonard, of Philadelphia.* who reports eight cases, six 
of neuralgia, one of neuritis, and one of scar tissue of the brain follow 
ing the removal of a cyst from the motor area five years previously, in 
wdiich the Bontgen rays formed the principal treatment. 

All of the six cases of neuralgia were due to impaired metabolism 
of the nerve tissue. The first was infra- and supraorbital neuralgia fol¬ 
lowing an attack of influenza; the pain was relieved by the first treat¬ 
ment. of three minutes and cured permanently by four more such treat¬ 
ments. The second was a severe neuralgia of both inferior and superior 
dental nerves, which had lasted seven months and was accompanied by 
loosening of the teeth; three five-minute applications upon each side 
of the face every other day relieved the pain entirely; the teeth 
resumed their proper place, and at the end of eight treatments the patient 
was entirely well. Ho has remained so for the past two years. 

The third was a case of migraine which had existed for ten years, 
resisting various kinds of trout men!. The tat application lessens! the 
Sly of ..Id at the end nf the of tron.mcnt (number of 

app “rtT^ .- "if Ti 

but till- patient discontinued treatment after four weeks amt am nr si 

been heard from. ,, ..ationt also discon- 

The fifth was a ease of brachial neuralgia: ihl* 

tinned treatment prematurely. doulottwnx with crises almost 

The sixth was a ease of severe tic douteun^ ^ but the 

.. - -.• if w “ 

C furtltor attacks: ho has not aiaee reported. 

1 American Medicine. ^ ,3 ‘ ,Wi * 

•Ibid., July H. U». 
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The case of neuritis occurred in the facial ncr\e, and evidence r ,f ( , 
veneration was shown by areas of local anaesthesia over its entire dist,-^ 
linn the point of most intense pain being over the mastoid region and t| l( 
posterior surface of the ear in the distribution of the posterior am 
nerve. This patient was greatly relieved, but not entirely cured, possibly 
because the treatments were not applied with sufficient regularity. 

The patient in whom it was attempted to produce absorption of scar 
tissue had complete paresis of the right arm, with glossy skin on the 
fingers and absence of wrinkles; the arm could not be raised voluntarily. 
Right leg was also somewhat lame. Slight epileptiform attacks which 
had occurred recently were attributed to a recent blow upon the occiput. 
As a result of the X-ray applications the epileptiform attacks became 
less severe and less frequent, and the patient gradually gained control of 
the arm and hand, so that he could raise the hand to his head and mouth 
and could grasp objects of moderate size. There was also decided im prove* 
meat in his gait and speech. He received 12 applications in <> weeks, the 
rays being applied through the trephine-opening in the skull. As the 
bromides were continued in increasing doses with the Kbntgen applica¬ 
tions, it is considered possible that the results cannot be attributed 
exclusively to the rays. 

Leonard appears to believe that successful treatment of such cases is 
very largely dependent upon a proper technic. 

Hard 1 treated suecesstully with X-rays an obstinate case of trigem¬ 
inal neuralgia after all other methods had proved unavailing. The pain¬ 
ful region was irradiated through the mouth, the neighboring parts be¬ 
ing protected by a tube Of lead glass. The X-rays were directed on the 
alveolar border in the region of the first and Second molar teeth. A dose 
»>t our Holzknecht units w;ih given daily, using rays corresponding to 
number seven or eight on Benoist’s scale. After the first and second 
nXmI^ W i a f, M ? n .° tiCeable Chan « < ‘- After the third irradiation the 
li l t ' l ,at *’[ ,ere wa * s some diminution of the pain. There was 

SSSfflS" * . . .upper .ip. which hat. 

complete oo ; r „ m he r ‘ l * Ns - A ft<*r the fourth stance there was a 

Trom any recurred 0 “ „,c affecttoT PiltiC '" ^ 

rulgia, wi.h'ilu-rvals ' ,f Vfcwi'*' h“- 8 , UfrCrC<1 r ''"" 1 tri 8 0 “M Iml 

. . As Ilia neuralgia s fre< ^ om f,oln P» ln llrt, ' r "I* 1 '' 

ten Uontgen exposures of ♦ - * ncrcasc * d intensity and frequency, 

half of the face within sixteen WUre 1 ,p P licd ,h " .. . 

anil the patient was soon emir l ^ I, "P rov< ‘ , '»'»t was evident, at on'* 
recurrence- 'hiring the few months sin^ fr0, “ There has bee " 
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apparently cured r'wial'''anil'Seostal'j ll ? I>,ication « f 'ho X rays 

ports several «M,whW, " r - * W - . . 

X rays were used r., r making ||„. diac„ M f a '7^ 

.•ases of neuralgia were temporarily cured when he Vra'""'' 
diagnosing dental conditions. 1 X mys wcre used for 

F. Epilepsy. 

Four years ago I examined a boy's skull for depressed bone the lad 
toing a sufferer frera epilepsy. His physician informed me that since his 
X-rny examination there was a complete absence of epileptic seizures- 
this suggested the treatment of epileptic cases by the X-rays 

Two years ago, through the courtesy ofDr.V. W. Hawke Superin¬ 
tendent of the Insane Department of the Philadelphia Hospital, twelve 
patients were selected, the youngest being six ami the oldest sixty. the 
attacks varying from a very mild tyi>e to a severe epileptic seizure IKi- s 
236, 237.) 

X ray treatments liegan in February. March, and April. 1901; treat¬ 
ment three times a week, exposures five minutes, distance of the anode 
8-10 inches (20 to 25 cm.). Various parts of the skull were exposed. 
After two months' treatment alopecia was produced. 

The results and improvements from the X-rav treatment were quite 
satisfactory, as will Ih» noticed from the lower group of photographs. 
(Fig. 238.) 

The following table exhibits the number of attacks in 1903 and 1901, 
showing the improvement due to the rays: 

Cam*. Ruwlw. 

I. Number of attacks in 1903 wen' 68. 

Number of attack* in 1901 were 41. Deere**® of 27. 

II Number of attack* in 1903 were 846. 

NuiuImt of attack* in 1901 were 412. Peon*** <*f 433. 

No attack* during October. November, Docotnber. 

III Number <»f attack* in 1903 were 69. 

NumD r of attack* in were II. Decree of 46 

Attack* ceaaed two month* after treatment, but patient died on May HW. 

IV Number of attack* in 1903 were 86. 

^Uent Svcm^tlTScrtio bctfS of the treatment. 

’•S£i=£:srs 

No attack. during October, November, Dx® 1 " 1 '- 
■ New York Med. Jonr., Augort. •«* l,,vl ' |,|> 
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Dccrwwcof 18. 

. 

Norobor" 1 " u “'' k " ■" lfl<):t * 0re 
Somber of attacks In '*» wore 

. Koniborol attacks in 10O0 «« ro 
gince then no attacks. 


w. 

■1 during the same months. 


>* »—Jt£S:!SI^iS An increase of 16. 

' N “”w«.r ot Sicks increased during the tra.tn.ente, but during October. 

November, December, there were no attacks. 

X. Number of attacks in 1903 were 61. 

Number of attacks in 1904 were Increase of 16. 

Incivwsl (hiring the treatment. 

These results of X rav treatment of epileptics, I believe, are encour- 
acing when we notice the decrease in the number, duration, and severity 
of the attacks. I cannot think that any harm can be done, except the 
alopecia that may be produced. 

The sudden death of two young patients during and immediately 
after the treatment was not the direct result of the X-ray treatment, 
although the autopsy showed congestion of the brain, which might have 
been due to some other cause. 

Horace Handers' states that it is only two or three years since Branth 
conceived the idea of using the X-rays for the relief of epilepsy, on the 
theory that these rays stimulate protoplasm into greater vital activity. 
He gave three treatments a week, beginning with five minutes’ exposure 
at 15 inches distance, and increased to ten minutes’ exposure at 10 inches 
distance. A different part of the skull was exposed at each sitting. A 
hard or high-vacuum tube, backing up a spark-gap of 5 to 8 inches, was 
used. One objection to this treatment is the alopecia which follows it, 
but the hair will return in a stronger growth than before. It may also 
l>edesirable to continue the use of the bromide with the X-rays. This 
treatment is usually followed by a gain in weight, by improvement in 
enunciation (if that were faulty), and by lighter seizures of shorter dura 
bon and at longer intervals. This treatment is not available if 
degenerative processes of the brain have begun. 

r 1>r ‘ **' 11 Branth* gives three treatments a week, beginning with 
» miiiut< i xpotmrcs at 15 inches distance, and bv degrees increases to Id 
HiiHnT^A 10 l D t he * A diffcrent I ,;,rt of the skull was exposed at each 
near ti * U " 1 P (:nc tration used. The hair drops oft’ usually 

near the parts exposed, but returns later in stronger growth. In some 

' Archives of the Rontgon Ray, April, 1906. 

. «w Wk Medical Journnl, Jam. 11. 1004. 
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cases the bromides can be disnenwvi « 

beneficial. In young subiects a r ■ \ I” ° lcrs ’ sma ^ doses prove 
improvement in tin* mental faculties Tw * T*™ r< ^! lI,fS and a ,narkc<1 
^ed,. which occurs 

by raying, and the attacks, which numbed frira 0 totoTdavTrc 
reduced to one every 2 or 3 weeks. •' ’ wcre 

It is to be hoped that these results will be confirmed by others i 
recall a ease where I took two radiographs of the head, with a view of 
locating the cause of the seizures. The patient had no attacks for over 
two months following the exposures. 
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CHAPTER VI 

RADI I'M AND OTHER RADIO-ACTIVE SUBSTANCES. 

Tin; remarkable chemical body radium, discovered some years ago 
by Prof, and Madame Curie, belongs to the alkaline group of (elements. 
Madame Curie makes the atomic weight 225. We know that barium has 
an atomic weight of 13G.4 and thorium 230.8; thus, according to the 
periodic law of atomic weights, first outlined by Mendeleoff, radium would 
stand between the two just mentioned. Deinarcav first demonstrated 
that radium was an element, being characterized by a spark spectrum of 
14 or 15 lines. 

Occurrence. 

Radium is a very rare element and has for its source ordinary pitch¬ 
blende, occasionally spoken of ms uranium. An abundance of this 
mineral is found in various parts of the world, chiefly in Cornwall. 
Colorado, Nevada, Saxony, Bohemia, and Thibet. 

Pitch-blende is a mineral of a **pitchy” appearance; chemically, it 
consists of the double oxides of uranium, the oxides of lead and zinc, in 
combination with more or less rare and peculiar metallic bodies in smaller 
quantities. Uranium, a commonly used body, the stilts of which sire of 
lwaut iful tints on the border of yellow, has been for years extracted from 
pitch blende. What was formerly cast oft* as the useless substance of 
pitch blende is to-day saved for the purpose of extracting therefrom 
radium, helium, etc. 

Chemical and Photographic? Effects. 

Professor Henri Becquerel. a noted French physicist and chemist, 
learned that tlie compound potassio sulphate of uranium was endowed 
with properties similar to those manifested by zinc sulphide and other 
bodies. He discovered that when uranium or any of its salts was 
exposed to hclious radiations, they became endowed with the faenlD 
of absorbing the rays, w hich in turn could be induced to act upon tlic 
film of a sensitive photographic plate. That this phenomenon was dis 
played by metallic uranium caused him to believe that the same result 
might take place if he used the ore from w hich it was derived priinaril}- 
Following this line of reasoning, he employed ordinary ore (pilch-blende), 
desiring to influence a sensitive plate by exposing the complex ore to the 
rays of the sun. The sun was obscured by clouds; so he removed < 1,< ’ 
ore, also a key (that he desired to image), and the sensitive plate to a 
408 
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closet, intending to conduct the experiment at some future day. Fortu 
nately for science, he forgot the experiment for several davs. and upon 
examining the plate after developing, he observed that the in,age 72 
key had already Iran imprinted into the sensitive coating of the pitch- 
blende. Thus, accidentally, he discovered that uranium ..re. the pure 
metal and also its salts, would cast an image on a plate, and that a previ¬ 
ous exposure to sunlight was not essential to the evolution of these dark 
invisible rays. Even though a uranium salt he crystallized out of its 
solution in the dark, and allowed to remain there, it. still possesses the 
property of emitting rays which affect ordinary photographic plates. 

Photographic paper becomes brittle after prolonged exposure. Ozone 
is formed in the air about radium. The rays are not affected by the 
extremes of temperature. 

Like Elstcr and Geitel, who observed that certain substances which 
had been exposed to light emitted radiations capable of discharging 
negatively electrified bodies, Becquerel observed the same quality in the 
radiations that bear his name. 

Sir William Crookes, soon after the discovery was made public, 
Subjected the salts of uranium to a close examination, and he theo¬ 
rized that these radiations were not duo to the uranium itself, but to 
contained impurities ill the Kilt. He crystallized repeatedly the sub¬ 
stances, exercising care to separate the crystals into two portions.—on 
one side he placed those crystals which formed with greater caw, and on 
the other those which formed slowly. lie observed that one set of crys¬ 
tals possessed the power of readily emitting rays.— ■>.. they were said 
to be radio active,- -while the other lot of crystals were devoid of such 
phenomenal activity. 

\t the outset Professor and Madame Curio reasoned, and correctly 

that the largest ,>crcont#gO «f the radioactive substance, as vet 

unknown, was fomul in the ore (pitch blende).. not in nr.onum. Ihcy 

undertook Ihc task of extracting tho unknown l«'dy from tho and 

complex construction, and fio { Thorium, one of the 

havo to ... n*U.‘"re, I.»;.* 

radio active elements extraet, d 11 js t , mtaiu0 d in the ore m 

o.n known bychOtnlsls ^r Jon . I „ ;1S „ llIe toexiraet ».dy 

, Ions of .vfaso ore. from whhh 


beer 


only the .dost ... 

]gmm of a grain of this element from 
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.mm) , . 

ll0cn cxlrocUHl. It seems to bo somewhat ^ 
uranium<« id f ^ * nv iircompft „ies the barium obtained fro,., ,, iu . / 
MsmutJi. jt i/its reactions, and is separated from bari UlII 1} ‘ 

blende j it msembies W1 . q{ thc chlorides m water or alcohol <' 
the differences j* *. * , { ' a dimn, in the metallic or pure state, ),. ls 

mining hydrochlori ^ ^ isolated. It could, however, be isoWj 

not np ^‘ h0 1 , P v r ^difficulty whatever, according to the opinion of p,, )f 

. "S the .... P-t of Utoad. wlU, ««,,* 

„M«iiiam ftr m ing a chloride salt of cither one or both of thc ,a ltcr 
substances. 

PflYBICAL l*R01'EKTIKS OF BaDIUM. 

Radium appear* like ordinary table salt, with a slightly yellowy 
‘ It is weight}’ and non deiiqueseent. It continuously 
X light, which is only recognizable in a darkened room. All the 
bodies coming in combination (or otherwise) with radium have imparted 
to them radiations, which are in turn given off. Zinc-blende is especially 
able to lake up these radiations. Radium also constantly gives off heat 
rava S o that the temperature is always 1.5° C. above that of surrounding 
object* The view that the ray and heat emanations trom a radium salt 
do not cause a decrease or loss oil the part of the salt, is incorrect, the 
opposite being the case; although we must l>ear in mind that this loss is 
verv minute. 

* Pcnriration. — These rays, like the Rontgen emanations, traverse 
wood and the lighter metals. By placing an aluminium disk on a 
black paper envelope, covering this with a card, over which arc 
sprinkled crystals of the double sulphate of potassium and uranium 
that had never been exposed to light, Becquerel was able to obtain a 
radiograph. 

Fluorescence ami Luminosity .—This is well illustrated by the spin 
tbariscope of Crookes. This consists of a brass tula*, having at one end 
a fluorescent screen and in front of this a little movable arrow. Oil the 
under surface of the tip of thc arrow, that is just opposite the screen, in 
a minute particle of radium. At the opposite end of the t iiIk; is an 
adjustable lens. Upon going into a dark room and adjust ing the lens to 
suit the eye, one can see minute particles of light flying off from the 
screen in every direction, and dancing around at a rapid rate, suggesting 
a shower of shooting stars. Slight phosphorescence is also produced by 
radium. 

Oreef discusses the fact that the rays of radium are visible to tb p 
miked eye in the dark. It is not a phosphorescence, as radium maintain'' 
this property indefinitely when kept exclusively in the dark without 
exposure to any light. It induces fluorescence in other objects, and al*» 
emits the radium rays proper. 


111 51 ASD OTHER substances, 
theoretics Cons, nER.v Ht j m . "° 1 

What ave thc etnanat ; 0 „„ ,• R.iyh. 

?««»*>» will, the Rih,t K ,.,^active Uk 

V* "* <*’ solve, I in 

b'Hi"..s arc concerned, A a.,-,.,, 0 f antboritte CrT' ra ' U " i,Miv ' 
ate particles civ™ ., °. the °P ,nio »* 


in so fur a* .-- miairs exists. 

the surrounding medium (ether " T and ,,ot ^ ,0 undulations in 

Similar or .* 

gaseous existence. Distinct atom? X « T w “ ttw iu ultra- 
rendered a conducting medium .,nv 0 i7 * l>osil,v, ' , . v - the air Iwing 
«f « very high degree of P»«**niphic plates. | bl „ 

believing them tote "* ^ ^ 

iipiiiiilss 

The aloha 7Vv k r a , rad,oactivit y : «V"», Ufa. and «,,, 

1 he .dpha rays arc easily absorbed and ram a positive electrification. 

" beta rays easily penetrate solids, and carry a negative charge ; and 
the gamma rays have a very intense penetrative power, but ram no 
charge. Some slate that tlm gamma and the Rontgen rays an; identical, 
though Strutt, of Cambridge, is of the opinion that there is a vast differ 
nice. Crookes maintains that they are actual emanations, -the projec- 
lion of minute particles trom the radio-active body into adjacent spice. 

Rutherford asserts that if the radiant particles were ejected with 
slightly less velocity, they would neither ionize the air, affect a photo- 
graphic plate, nor cause fluorescence; in truth, there would lie absolutely 
no effect capable of detection bv our apparatus. 

Rroi.<K»ic\i. Kffmcto. 

llartrt iruUd \riitn i. -Crookes exhibited a utinilicr of plate cultures 
and photographs illustrative of llio bactericidal properties of the etna 
nations from radium. Various cultures of bacteria were exposed to the 
act ion of ten milligrammes of bromide of radium, through a mica screen, 
at a distance of one inch from t he surface of tho plate. After having been 
subjected to the action of the radium emanations, the plates were incu 
bated for 21, is. or more hours. In every ease it was found that; the mi 
crolM*s were killed whore they had lioon exposed to radium, so that, on 
incubation, a bare space, free front bacterial growths, was left <»n tin? 
plate opposite the point where the radium hud been |d»c.sl. Among 
the bacteria experimented upon were the twicillus coli coni man la, the 
bacillus prodigiosiis, etc. 
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77//’ Influence, of Radium on Agglutination. I*. I*. Jagn' tOKtr*<i 
effect of rad lain on the specific properties of »>loo*i serum in typhoid J fi 1 
It was found that after an exposure of the typhoid blood 
radium bromide, lasting 2 or 3 days, the serum completely lost it. s a / r ' r] l ° 
limiting properties. An exposure of shorter duration does not de«f U 
the agglutinating power, though the latter undergoes a <•/.nsn 
reduction. These phenomena the author is inclined to attribute to 
so-called “beta rays.” 

Frederick Soddy* states that five minutes’ application of radium 
equivalent to ten years’ application of thorium, although both instani, 
neously produce radio-active emanations of gases in infinitesimal quanii 
ties. He believes it possible to inhale the emanations of both these 
substances in the treatment of pulmonary tuberculosis. The maximum 
dose of radium solution should be the gaseous contents of a bubble: ; t 
few bubbles every 24 hours. 

Physiological Action. —Heineke 3 believes that the action of radium 
rays is approximately the same as that of the Rbntgen rays. Lymphoid 
tissue is affected iu the same way, but not to the same extent as with the 
Rontgen rays, unless the radium is brought into close contact, when a 
brief exposure will astonishingly induce extensive changes iu the 
lymphoid tissue, apparent in a few hours. 

Effects on ltie Xervous System .—The effects on the nervous system are 
interesting and have been chiefly studied in young mice. London found 
that mice exposed to a strong preparation of radium were killed. There 
was first redness of the ears, then blinking of the eyelids, then drowsi¬ 
ness, slowness of movement and feeble response to stimuli. This was 
followed by paralysis, then coma, and finally death. The symptoms 
developed about the third day of exposure, and tin* animals died on the 
fourth or fifth day. Along with these nervous symptoms were well 
marked effects on the skin. The hair and epidermis were loosened and 
the subcutaneous tissue was greatly congested. 

Effects on the Eye. —Radium produces luminous effects on the retina 
even when the eyes are closed. This is due either to fluorescence «>f the 
tissues of the eye, or to direct effect on the optic nerves, probably the 
former. This effect has been taken advantage of by Javal,* London, and 
others, in experimenting on the blind with radium. In his experiments 
Javal found, iu two cases of blindness in which there still remained a 
slight perception of light, that the patients perceived a light: sensation 
when radium was held before the eyes. In two other cases of blindm'S*. 
one due to optic atrophy, and the other to glaucoma, both patients lieing 
absolutely blind, there was no perception of light from exposure to 

1 Koupxky Vrated), Decembers, 1003. 

5 Nature, vol. 78, July 25, 1904, p. 200. 

*Munchener ined. Woeboiwbrift, vol. It, No. 31, 1904. 

* I'liynikal. Zcitscbr., 1900, i. p. 470. 
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radium. London’s results are to ti,« 

still retained a slight, perception of liM,? I' a,ien, » who 

tinn when radium was applied p, C0 8 mzal ‘t "< :l visual Kua¬ 
ns,Uts were negative. eyak In totally Wind the 

HAi.rt.ji axi> Tiiokum as Thbrapehtic Aoexto. 

The attention of tlu* medfoal ; 

r?.■- 

dise i LS,.s and malign,,,,, ennditfont "i, 'LViU^m^ t.T pr,mo,m!" 

Tlrea'l * 5 •' , ,m »> ",align!,,,, 

idwn ? I rcCOrdtKl iu which the ns,, of nulinm l„« 

eBected complete .hsappean.nee of carcinoma,ons gnrwths. espeeiallv 
the epitheliomata. 1 3 

Radium does not give so good a differentiation of the tissues os can 
iKi obtained by the X-rays it is of little value in taking radiographs or 
in making examinations with the fluorescent screen; but «>n the other 
hand, radium is far more convenient; it can l*e easily transported, and 
can he applied iu positions difficult of access with the X-rays, and its 
action can Ik* readily controlled. It is not so convenient ns the X rays 
when large surfaces require treatment, but this objection may U* over 
COmo by the fact, that the emanations from radium salts which will pass 
through the air, but not. through glass, are taken up by rubber and 
other articles. The altsorhed rays are given off slowly from the articles, 
and apparently have the same effect as those directly derived from the 
radium salts. Williams 1 remarks that his clinical results with the Artn 
rays have Im*oii very good, ami he is now trying the effect of the pimmi i 
rays upon deep-seated growths. 

Tlu; gamma rays are the fewest in nunilier, but an* deeply ln ue- 
trating; the beta rays are more numerous but act very superficially, 
and are probably instrumental in causing the bums that have l*een re 
corded. The action of the gamma rays alone can In* obtained by inter 
posing an aluminium screen, which intercepts the l>eta rays hut «N°ws 
the gamma mvs to pass through, if the screen Is.. «•*<» 

Diva*'* of Shin. -Schultz' lias boon testing 23 mg. of radium bro 

... ,l.o ..ill. Of vjtriouH skin ... in 

conducting expor...!■* 

effective ill lupus and superficial cancer. Hi . Tlll . 

radium rays pr-luce /.ffi cts elos/dy simil.T iUI ,j V;l , ltlil 
radium can easily be introduced into the j* * ' f , i|lv of 
bases bis conclusions on tin stuu> 


F. Williams 1 


' Medical Now*, February «. 

» Deutsche lin'd. Wochenw hr., v 1 ‘ 

Medical and Surgical J»«rual. Kcb A turn. 
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various diseases, treated with radium bromide, in quantity about 
milligrammes, and of a radio-activity of about 1,500,000. The t 
presents the following summary of his observations: 10r 

“ 1. The rays from radium salts, unlike the X-rays, are not serv' 
able in diagnosis, either by means of radiographs or of fluorosco^ 
examinations, 2. The beta rays are useful as a therapeutic agent • 
certain skin diseases and hew growths, if the diseased tissues are super 1 
Ocial or are not more than about 1.25 cm. (1-2 an inch) below the surface 
of the skin or accessible mucous membranes. 3. The beta rays i ro , n 
radium salts will heal some cases of new growths that are not healed |, V 
the \-mys, ami they act more promptly, but not over so large asm face 
at one time as do the X-rays. 4. Radium salts of an activity of 8000 
or considerably more, are not sufficiently strong to be efficient. p Ur ^ 
radium salts, which have a radio-activity of about 1,500,000, arc not toe 
strong for the work to be done. 5. The radiation from radium salts, 
unlike that from the X-ray tube, is uniform. G. Great care should l>o 
exercised to avoid burns.” 

Dr. Meyer and William J. Hammer treated favorably a large axil¬ 
lary cancer with radium of 300,000 activity. The exposure was one 
minute daily. While this ease was incurable, the cancer grew smaller 
and less painful under the rays. 

Lovell Drage* believes that, in cancer, radium first produces a leuco- 
eytosis, and then a fibrosis. In the ease of pulmonary tulx-reulosis there 
is no difficulty in producing these conditions; in that of cancer much 
greater difficulty is experienced in advanced cases than is the case with 
tuberculosis. 

Professor Havas observed a necrosis after tlie application of radium 
to a iuevus pigmentosus, and considered its action similar to that of the 
R< hit gen rays, 

MwU:of IMrogretsion Of Cancrr Mt'iaxttuuw under Radium Ilayn. Ex tier 
was able to trace histologically the retrogression of carcinomatous nod¬ 
ules in the mamma in one out of the two cases described. The findings 
were controlled by histological examination of excised, non- exposed nod* 
tiles. He found that exposure for a single half hour was able to induce 
complete retrogression of a nodule. The ret rogression was complete i» 
five weeks. The most remarkable feature of the phenomenon is that while 
the cancer cells retrogress, none of the other cutaneous elements was d* 
stroyed. Within a week of the exposure there was a new formation 
connective tissue, while at this time the cancer cells showed no change 
There are numerous new formed capillaries in the new connective M*' 111, 
No change appears in the cancer cells unt il two weeks have elapsed. I 
rapid proliferation of connective tissue seems to diverge I he cancel ‘ ‘ 
and overwhelm them by its growth, actually squeezing them to death. 

1 British Medical Journal, December 12, HMM. 
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of H>o entire body, which had been ,„.-,rtv“ T 1 ''® ? f I’ 8 *’™* 1 * BJratn 
tile cure Was Completed h v the u- ' ? r ‘ l " l,h thc x -rays ami 
and brief applications of the \ ™ ><>n ° f th ° ra,limn> v <ry slight 
patches healwideHie”* Cn ? gh *° cure The 

The name is ir„e „f itnZm "°' “ b ' V «- "1.. 
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were eases of rodent t.leer, 23 of epidermoid ear- 


inaining, 1 was keloid. r» 

einonm, and 4 were cancer of the breast. The keloid ease l.as improved. 

; , nr?** '' ,K ' C " t "“' r h '" e n»d time show impmve. 

merd. Of the eases <>t epidermoid cancer, u have healeil and 12 are 
improving. Tim author made experiments l<> test which were thc more 
beneficial, the btia or thc gamma rays from Rulinm; these showed that 
the h,tn rays do not penetrate, and are therefore suited for superficial treat- 
ment. while the gamma rays have a marked power of penetration. His 
conclusions are as follows: That there is much similarity between ih«- 
action of the radiations from radimn and the Rbntgcn rays; that if the 
results obtained by radium prove permanent, this new therapeutic agent 
may l>e largely used instead of the Itontgcn rays ; also that certuin diseases 
promise to yield more readily to treatment by radium and others to the 
Roitfgcn rays. He argues that a disease that has attacked ditTerentparts 
of the body of a given patient may bo bettor treated in certain regions 
by radium, and in others by the Itontgcn rays. And, lastly, that it is 
quite possible that, in some eases, the two remedies us4*l together on the 
same area and at the same sitting may accomplish better results than either 
employed alone, 

Lissar’ gives illustrations of a number of patients with melanoma or 
cancroid cured by application of 1 mg. of radium bromide, in a small rap 
sulo of load foil, upon a sheet of mica. He thinks that his experience 
justifies him in proclaiming that neoplasms can bo cured with radium 
in the hands of any physician. 

M | mnloB* reports a case of lupus of the face exposed to the action 
of u salt of radium, at two points, which had a radio-activity 1,1 b'.'KH) 
from 21 to IW hours. The result was disappearance of the disease, « 
the format inn of a amnnt It. white cicatrix. blending into the surrounding 

"UluSto^i atnl (ia.in.ni* -port that tooP-i-jJ 

t„ ,iv .nth*. Dr. lllamlnmonr litut nlw> '«'• nnltutn 

. MM New., Fob. 6, 11)0*. * I"™* . Ibid. 

* Herne ... lt».. »or. end • 
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best results 
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s followed the use of salts with a radio-activity of 520 f) ,. 


»n<l 


19.000 respectively. 

The exposures were made for from twenty four to forty hours ami 
were followed by marked erythema with maceration of t», e tissue ox 
posed, and even nleftration. The recovery was perfect and the cosmetic 
effort good, the resulting scar being white, smooth, and soft. By modify, 
ing the power of the radium and shortening the exposure, he expressed 
(bo hope that the desired effect might he obtained without ulceration. 

Two cases reported to the Viennese Society of the Imperial Academy 
of Science 1 had t>oen submitted to the action of radium. One. a man ag«ii 
62, had been repeatedly operated on for cancer of the palate and lip, } )ll( 
with no benefit. Further operative measures had been declared useless 
In the published report, the radio-activity and technic were not given 
but a bromide of radium was used. The tumors gradually and com¬ 
pletely disappeared The patient was treated in the clinic of the late 
Prof, (iiiseubauer. The second case was one of melano-sarcoma which 
was also reported cured. 

Win. Allen Puse.v believes that the effects and the therapeutic uses 
of indium are in some respects inferior but quite analogous to the action 
of the X rays, and that radium finds a promising lield in the treatment 
of lupus and cutaneous cancers. 

Einborii 1 makes some observations on the method of radium tieat- 
ment. its physiology and diagnostic value, and on the therapeutic results 
he has obtained in the treatment of carcinoma of the oesophagus. Nine 
eases of oesophageal cancer were treated, of which six allowed some 
improvement Three cases were not improved. None of these latter 
received adequate treatment. Pain was diminished in some of them. 
Dr. John B. Sliober has devised the radiode, for radium applications to 
the less accessible cavities. (Fig. 240.) 

Dr. Mackenzie Davidson. 4 of Charing Cross Hospital, London, re- 
ports a case of cancer of the nose cured by the same means. Four ex 
posureSj, a 8K re £ a Dng an hour altogether, were given at intervals of a few 
ays n three weeks healing was progressing satisfactorily, ami in six 
weeks the growth was all gone. 

f ,U . A " ,i( ( ourme ^ es describes numerous experiences to show the 
corn M< ^ V ° I)mVCr p0SSei5SC<I !> >' ,a<liuni - It soothes pain, whether or 
S o n T' OU8 or ,,L * ural Sfc* Some cases of facinl neu.alghi 

action r 11 K<l i- ,eai ° n ^ "Wltoiw 1° °ther measures, yielded to rli«* 
action of the radium rays. The girdle pains in two coses of ataxia were 

! ? ew Y ; ,rJ : Journal, August 15, 1003. 

* Vew Vork ? WlicaI Am,K>i «t ion, July 10, 1901. 

‘ ' Reowl, July 30, loot. 
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KADIFM AND OTHER 8I BSTAXCI-X 

cured, one by the radium and the other by ,he ir . 
wore not informed in regard to the 

that suggestion may be excluded. treatment, so he thinks 


Kobert Ablx;' employs only large 


quantities of stronger radium. 


Curio nullum, strength . 

"'! hwinnniw German bromide, Mnn-th .. 


, "°»“«««.- 

small cell covered by a thin layer of mica 

He puts 35 of his cases in the lupus type, including the enithelio- 
mata and asserts t hat not one failed to show a marked improvement. 

hi H »vH?" ty havo been curc<1 ’ for the time, and with the proba- 

bil.t> that many arc permanent, but with a slight point or two of recur- 
rei.ee in some, which always have yielded to a short, secondary treatment 
Many of these were distinctly malignant epitheliomas. 

llis results have been so uniformly excellent in the treatment of the 
sarcomata, that he unhesitatingly advocates radium therapy in these 
cases with the utmost confidence. 

J'+rophlhahiiw (!oitr >. -Koliert Abbe 1 reports a case of goitre undesir¬ 
able for operation. An opening was made in the tumor, into which a tube 
containing radium was inserted and retained there for twenty-foor hours. 
At the end of four months there was still a certain degree of tachycardia, 
but the tumor had contracted to one-sixth of its former size. Two possible 
explanations of the favorable action are given ; there may Ik* retrograde 
changes in all overgrown tissue, or there may be irradiation of the 
ganglia of the sympathetic, even of the thoracic and cardiac ganglia. 

Jtabicx. —Tizzoni * describes two series of experiments which have at 
tracted much attention. In the first, the virus was exposed In ritro to 
the action of the radium rays; in the second, animals were inoculated in 
the eye, or sciatic* nerve, or under the dura mater with virus, and the 
pari ias then exposed to the rays, an hoar a day for eight days. The 
results indicate that the radium rays destroy the virus of rabies both •’« 
vitro and in the living animal. 

NVrn/A. Ilartigan* reports a case of mevus successfully treated »> 

mdium bruin.. Tim first was a law ., Cun*M 

,vl.olu Of.. . woman of i»„n.v »,* .'««*. Hm " ' 

laatol nine month*. .luring ..I, time Ihirl.v-nino .-sr-nm*, 


varying from half an hour to an hour. 


The mevus entirely disappeared, 


i joomnl of the American Medical A*octatfon. Jnty 21. WM. 
1 Archives of the Rontgen liny. Mim li, .. 

4 British Journal of Dermatol., PecemiKr, 
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„ ill, rhe exception of a few untreated areas. The amount of rndiun, I1Sf 
«.«s 10 iiiilligmnirncs. Usually within twenty-four hours an erytl u . tIl . l , 
curred, followed by vesicles, which fell off as scabs in a few days, h-avi,^ 
behind n thin white skin. 

Jtadio- Active Treatment irith Thorium.— Tracy 1 illustrates the rad' 
activity of thorium and calls attention to its anti fermentative prop,. r t° 
He suggests two methods Of using radio-activity in tuberculosis. < )|J( /V 
by using a saturated solution of nitrate of thorium in a large shallov, ? 
ceptaelo. A slight current of air can be caused to pass over the soltiti 
from a compressed air tank, while the patient is inhaling. With /)]'! 
nitrate of thorium tiiere may Is; more or leas free nitric acid : this 
be neutralized by passing the e 

. ' / , /yj> tions, before inhalation, through a 

bottle containing a satunited solution^ 
sodium bicarbonate. The more sat isf ao . 
torv way, he thinks, is by heating n„. 
oxide of thorium by the Liebcr ap, (l . 
rsitus. The procedure leaves in the 
lungs a fine film of radio-active matter, 
which in turn produces the phenomenon 
of induced radio-activity in the kiiuu 
parts, which may last for one or t wo days. 
This is shown by the patient, after inha], 
ing thorium emanations, exhaling on a 
photographic plate which produces the 
ordinary effects on the silver salts. An 
inhalation given every day or every 
other day, he says, will keep the lung 
cells constantly in a radio-active and 
antiseptic condition. The heat emanat¬ 
ing from a Lieber apparatus can Im* 
cooled by passing through a ghiss and 
rubber tubing, and the inhalation may 1 m- given for a period of fifteen 
minutes at the outset, gradually increasing to half an hour. This 
method of treating tuberculosis will not interfere with medical, dietetic, 
or other treatment. 

Sharp* reports two cases of pulmonary tuberculosis treated by inha¬ 
lations from thorium nitrate solution. In both cases there was marked 
improvement, the pat ients being enabled to return to work. The np|»»- 
rates employed consisted of an ordinary gas washing lndtle, holding 
c.c. of water, in which were dissolved 100 grains (6 grammes) of thorium 
nitrate. \\ lien dissolved, any excess of nitric acid wjis neutralized "M* 

1 Medical Record, January 23, 15)04. 

’New York Medical Ke.i.rd, June 4, 1003. 


with tin* tx-t-n rnmli> nt the lUKKentlon of 
Mr. IfnrtlKnii. K.R.C.S.. AwUt. Sonrcon, 
DUckfriao* OotplU), and pormlU of the 
application of radium to hitherto Itmocr*- 
nJtilp attuallou*. r.ff., <i*ophaxu«. larynx, 
tilmM.-r, «-U\ It ii practically theM/e of n 
No- 12 catheter for the Madder, mltal.lt- 
carrier* Mnjc provided for tmcnial and 
external application. Tho applicator hit* 
a •pherlnil frrmt of n mot'-rfuI nlln-.vlnv of 
the (itiifnttfon of the maximum efficiency 
of Iht- radium. 


long for the gas to collect. 

.. -^hnniens' in choosing a radio active subMmicc for the 

relief of rheumatic pam. favors thorium. In-cause : i p., ni ,iiatio,w arc 
* p0 " t : ,l "'' , ", S and “ re , by n ,.Uy*i«.l tm.t, ,. r i,y 

transformation; furthermore. they are practically inexhauaii.l.. ,h, 
not need stimulus from any outside source of energy: rhou-t, i„f,. 

mtely less radio active than radium, thorium is much more active than 
uranium : it is rich in the penetrating beta rays which are required for 
«leep thcrapeusis, and poor in the X-rays, which provoke a destructive 
molecular change in the elements of the superficial tissues. 

Ilartigan,’ who employs liis radium applicator (Fig. 239i, ireated a 
woman of G6, with a scirrlius of the breast of 16 years duration. She 
received forty applications of radium bromide, lasting twenty uinntra 
each. Twenty milligrammes of radium were used. The pain disnp 
peared, hemorrhage ceased, and the nicer began to heal. Later the 
growth disappeared and the ulcer vanished. 

I have made a comparative study of the values of radium and the 
Hdtitgeii rays on a series of cpithcliomntnus cases. Half of the lesion 
was covered with lead when exposing to the X rays, and, conversely, when 
the other half was exposed to the nidiutn emanations, the remaining half 
of the face was shielded. From clinical anti microscopic observation no 
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n,». 2W.-t»nniir*'a R*wowl-TIiH radlod* la c*pr-Ullyd*-«t*n«! to fiH-lliut*ihi?iitn‘it<'«'t«>t>»rf 
nullum fur HH-.1lr.il purr*"*'. In ea-n wlirm *|i.ll.-ntl.uw »rr mad- In Uw tinallw rotm-tof 

llm i..|y. Tt>«radium B.onUInrd In an aluminium cattwtfahnwn on th* Upef tho ra-lh-lr >t r 

-> i- — - -i—To |imv«il Iht i*[»ul« and radUtdr Irromlnc WW m 

1 nn«- rnd ilomd. U road" to lit Hiuitly ovrr tb" mdM*, »• 
jr Inre-rt.ol In a owvitjr without diimtrt 


Tl.l» m|«iil<> !•» 

a uIkm {.nit.-tlmr tut« or »hMd. t 

ahowaln Kl*. • U". Ttm nMltoitacan wi«n do» n«n«j in-.. ----- 

any W.,. Initm.1 of .hr ala*. ,«ot« tin. lute M .frown In .-ut wrean •- -'"T* 

tub*of aluminium II ti Inown that fla* •«»« »h«- rtfr. truttiuf <>« «nmr ..f th«i rwllum J . 

-- pni(rr rnm » a,* ni.|u>lr In an aluminium |.n>t«-Un* tut-. A inwt uw-i 

mu at •* If In cut, f‘>r cartalhtn* Ut" ra«lt>*lt* »t»"n n«K U» \m. thua 

11 y«i rt.-y of William*. Brown. A lUrt" i 


Ihl* O__ 

lm* n *U|<|illnl. •' 
l.rotertlrif U>* opn 

..moment or olmnyw wore evUlonood fr..n, tho nullam Itempy- Th. 

reotilt* from tho two ... . wore lit .wry wny MtpoHor «n.l w* 

y.ool pmotionl rootllo. r.irth.-r o,|>orlmo.iti. trre ii«hI..IL nmlUb. |»« it 
l.llitio-Hof tho nvlium tire i»roint»ti*a- In ttitw .■..iititry I i0.tr.. 

Sort.. Botlln H- Htov.-n, and tutttty ..then. re,mrt Otronrhh- 

results from rmlium therapy. 

. Ao hirnth;- K*‘mt«oli t Tr-lmret. April. IMk 
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CHAPTER VII 


PHOTOTHERAPY. 


In order to grasp the principles involved in the study of a 
crapy, it is necessary tonndcrstiuid tin* more simple elementary 1 '°^'. 


tli 

concerning tin* physics of light and the spectrum. 

Regarding the nature of light, two theories have been adv-uu 
Newton asserted that luminous bodies emitted infinitely small partici' 1 
in parallel lines, which produced in the eye the sensation () f 
Ilnyghens, whose view now generally obtains, formulated the theory fi,'*’ 
light is produced by waves or undulations, that are transmitted with 
inconceivable velocity through the atmospheric ether. 

All light, whether natural, as that from the sun and other celestial 
bodies, or artificial, the electric spark or ordinary flames,_ isoi - t 
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Fin. 24L Sour FmTKt'M,— Scheme of the witvo length* of dlfrcM'iit radlatlonf. AH' • thr 
curve o 1 thermal acUoti : I> K F « J* the curve of chemical m-tlon ; If I K U the ctirvc of tight n 
with a maximum m yellow. 

compound nature, it a ray ojf sunlight be suffered to fall upon a glass 
prism, it is diverted from its original direction, ami, as its constituent 
colors are bent unequally, they arc separated. When the t ransmitted light 
falls upon a white surface, the colors lieeome visible, the tints blending 
where one color merges into another. This zone of blended tints is called 
the spectrum. The colors seen are violet, indigo, blue, green, yellow, 
orange, and reel. 

According to the undulatory theory of light, each of these constitu¬ 
ent colors has its own rate of vibration. Red lists the lowest and vio¬ 
let. the highest rate of vibration; the former is least refracted or retarded; 
the latter undergoes most refraction or retardation. Different colors have 
610 
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The luminous rays of the sun sire accompanied by others, posse* inz 
healing powers, the tami>enituro increasing from violet to ml i„ u,e 
speetrum obtained by passing sunlight through prisms of rock salt, the 
highest temperature is manifested at a position tar beyond the extrenwst 
visible red rays. From these facts, it is inferred that the gn*at ihermal 
rays of the solar system are at the same time the least refrangible. 

Directly opposed to the heat ravs are the so-called chemical or 
actinic rays. The latter rays are capable of effecting both chemical 
combinations and chemical decompositions, ns is evidenced In the black 
cuing and decomposition of the silver salts in photography. As lH*fore 
intimated, these chemical rays lie beyond the violet end of the spec- 
tram, and are the rays that an* instrumental in effecting demmtitic 
changes. (Fig. 2-11.) 

Tiik Action of Lioht on Plants. 

Plants Cannot exist without light. Through its agency they »*xtrad 
( *< ), and by means of chlorophyll assimilate it. bight is not necessary 
for the germination of plants and seems to exert a retarding effect upon 
growth. This would seem to account for the varying rate of growth at 
different hours of tin* day. Indeed it lias been shown that all light rays 
except tin* red and nitni-red retard the growth of plants, and that the 
efTecl is most pronounced in the rays that suffer most retraction in the 
sped ram. 

•* lleliotropism " is tlio faculty, possessed by many parts of plants 
of turning toward and away from the direction of greatest light. Stems 
and leaf stalks are heliotropic (growing toward th<- >«*»"•'• ..f 

light, in the direction of the light rays), while roots and rhizomes are, as 
n rule, negatively heliotropic. 

Action of Light on B.utrbia. 

That itllhwod ami aim direct light can destroy the iMcterto of patre 

faelion was Aral .. by Down™ ami lllunl in I*;- ,,K ‘; 

.ha.a oflbe. is the «.wbo.her tho ■—J 

or dried, that I ho ... oxygon h roqmsa. 

rzzrzja*** .. 

, I'ph'... linethe Royal Soeirly »l London. IWoh, «. I*».wL ««vl. |s 
„„1 Oemnlior HI. !«». 'ol. xx«lil. i' w - 
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/> 1 2 ELECTRO-TII ERA PEUTICS. 

Diemlonnt'- observed, in n series of most elaborate ex peri m<. 
Iwcterin were killed in thirty minutes by «lireet sunlight, j n s j lt8 ’ tl ‘at 
by diffused daylight, in eight hours by the Brush light of < )n() K 
power, and in eleven hours by the electric incandescent lain., '" Uulle ' 
worthy of remark that very many observers have conclusive 
stmted that not only is the nutritive basis of bacteria unf u ' 
affected by light, but the protoplasm itself sutlers a direct iiijiii v??^ 
in this way that street dust is in a great degree disinfectsf i " . ls 
exposure to the direct rays of the sun. ,y it8 

The Effect of Light on Animals and Man. 

It is a recognized fact that many animals can develop only in 
presence of light, and that its absence causes either a delay or a .!* 
suspension of development. But not only is the general growth affect# i 
by varying the supply of light, but also the development of individu I 
organs and parts of organs. At Finsen’s clinics patients and „ un5 l 
noquired a thicker growth of hair on those parts constantly exposed to 
the powerful electric rays. 

The stimulus given to change of form and the transformation of 
energy through the agency of light is indeed remarkable. It is well 
known that the change of light causes change of form in the cutaneous 
contracting pigment-cells of many amphibians, reptiles, and fishes. 

That ciliary movement is regulated or modified by varying the color 
of the light employed, is asserted by UskofT, who observed that theepi 
thelium of the oesophagus is equally swift in red and violet light, hut is 
suspended it red light is substituted for previously acting violet. De 
I’arville claims to have proved that the red end of the spectrum is nerve 
irritating, and the opposite end nerve soothing. On the higher auimulK, 
light produces marked effects on the cuticle. Those parts constantly 
exposed to the light become coarser and harder, the protoplasm Incoming 
reduced to keratlne. Indeed Moeller 1 demonstrated that light, produces 
a hyperplasia and a horning process of the skin. Finsen ami Moeller 
pro\ed by experiment Unit skin which lias l>eeii exposed to powerful 
ceiiiic.il rays (blue, ultra-violet) retains for a long time (months mid 
years) a peculiar tendency to react quickly (by reddening) to mechanical, 
thermal, and chemical stimuli. 

W e know that pigment is a protective to the skin against the action 
o the light rays. I*round’ mentions the case of a dark-complexioned 
man whose lmdy and face showed the presence of many vitiligo patches, 
who. after a long walk over the fJrossglocki.er glacier, developed a vi«- 
ent erythema in the neighborhood of the white patches on the fan*, 
but in these regions alone. The remainder of the skin wsls unaffected. 

Liehtcs nuf die limit, Bibllotli. mod.. Stuttgart, UKK), |> I" 

Element* of < •cucnd Radiotherapy,” j». 4is>, 


phototherapy. r>13 

«'« «r icioM iK.1t, »i, t ™», c SS T ilt 

few lioimt subsequently 'ivinl.nl .,,"11 . cr>l, ' c " m wasnotal. a 

-f? th« o Tr i,,tc " " u " 

». c.y the white zone was destined to sutler mi erythematous chance’ 
the remaining parts undergoing no alteration. Many observers h-fve 
mi,<1 CrytW a " d to the 

Blood absorbs light in a high degree, this being emecially true of 
litemoglobm. Oxyhemoglobin gives a diffoixmtateorption^trum fmm 
inetlnciiioglitbni. Quincke* showed that bcemoglohin gives off its oxvgcn 
more quickly in the light than in the dark; hence light augments the 
oxidizing power of the blood and, correspondingly, the process. •* ..f 
oxidation in the huinau economy. 

Godnew* found that persons and animals to whom daylight was 
acccssilde excreted more urine, urea, and chlorides than those remaining 
in the dark. 

Therapeutic Action ok Light; its Use among tuf. Ancients. 

The thenqicatie value of light and the appreciation of its virtues are 
almost :us old ns civilization itself. Historical records show that light 
was valued ns a tvmcdial agent centuries ago in China, Mexico, Japan, 
the \Ve*t India Islands, etc., flu* patients being subjected to sun-baths for 
therapeutic purjtoscs, and others placed in total darkness sis a means of 
punishment. 

The ancient (ireeks, who lived in flat-roofed houses, were accustomed 
to exp.we their entire bodies, after anointing them, to the son, believing 
that Us powerful rays acted v«ryl>eneficcntly in bringing nboutiuid main- 
tabling both health and Is'iinty of the body. In the essays of (Jicero ami 
Vestricins we learn that the Romans were accustomed to sun baths, tlm-e 
Isdng frequently followed by cold sponges. Solaria, or out buildings de 
voted to tties#* baths, wen* quite common liefore the fall of the Roman 
Empire Herodotus recomrnondtHl hum baths for thus*) who were feeble 
jiiid in debilitated health, and Antyllus also gave elabonito descriptions 
of the effects of the sun’s rays upon the human IhhIv. Not only was the 
skin treated by “ heliosis," but also such discuses as jaundice, nephritis, 
sciatica, rheumatism, nervous and mental disco**. I’uriiit: the Middle 
Ages this form of treatment was consigned to the limbo of oblivion. It 

1 1'lliiger's Archiv, IKU4, vol. Ivii. |». KM 

ty Mr l/»hrv v. d. Kinlluiwd. 8oni»i*nHcht«*suf die Thlen* hiwsiub 
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was <1 h ring the 19th century that; the parasitieicl.il action of light ongtoauA 
the attention of bacteriologists, and it is due to their labors that th 
hidden secrets of light have been seized by eager experimentalist* i„ Ul * 
hope of discovering a reliable therapeutic agent. 

Treatment with Sunlight. 

Sunlight is the most natural source of light, but its use depends on 
the weather, and upon other circumstances which affect the ehenih.d 
intensity as well as the optical bright ness. Long ago it was indisputably 
shown that the chemical intensity of light does not coincide with optfcji 
brightness. The chemical light-intensity of tin- sun’s rays varies with 
the sun's height in the heavens. In the summer the chemical action of 
the sun and the bine light of the sky is far greater than during the winter 
season. The extent to which the air absorbs light varies wit h the amount 
of vapor, carbonic acid, and suspended dust in the atmosphere. 

The chemical intensity of sunshine increases proportionately with a 
decrease in the atmospheric pressure. Thus, Timony found that the 
ultra-violet end of the solar spectrum extended much further toward the 
more strongly refrangible end at a height of 3500 meters than on the level 
of a table-land. 

Ordinary sunlight is used as a remedial agent in the form of baths. 
The following is the modus uprnnuli : Place the patient on a rug, ele¬ 
vate the head, and protect him from the wind, in a veranda entirely open 
to the south. Shield the eyes with dark glosses. The bath is best taken 
during the warm season. The first bath occupies a duration of fifteen 
minutes, which may be subsequently lengthened. During the bath the 
position is changed at intervals so that different parts of the body may 
be exposed to the light. Maintain these positions until violent perspira¬ 
tion occurs ou these parts. This is to be followed by the usual water 
bath (70° to 80® F.). Have the patient massaged, and advise him to 
exercise thereafter. 

Treatment with the I n can descent Light. 

The incandescent electric, light is poor in violet and blue rays, ami 
rich in yellow, red. and green. Its chemical action is, therefore, slight, 
but this, as well as its brightness, may be materially increased by 
strengthening the current. By this augmentation we not only affect the 
optical brightness, but also its blue and violet rays. Of normal power, 
3H0 incandescent lamps have the same chemical effect as natural light ;it 
a distance of one metre. This form of treatment is of paramount value 
where the longer wave lays are to Ik- applied. 

The modern incandescent baths are made for connection with the 
street electric wires. They consist of octagonal boxes supplied with pmi'^ 
of mirrors, with a movable lid above, for the patient's neck. ( I* *g- 


p in-minHil nf by Uw .•nu.lnj-mriO lm*n.lt«rrni H*t»U 
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P|'>. '.*t;J.-Thc Plnwn method of trtntm. n 


phototherapy 

, „ ‘ sir, 

Forty to sixty lamps, of 1<> candle-power each R nA *. • 
arc so arranged that they can be put » n , 0 r with.ir "T* Walls * :,n 'l 
without, by means of several switches in scries il, w " h * n «r 

or spiral lines. The lampsar©protected by a laiti’ce w! ^'‘''x'^'^'^’- 
eter for measuring the inside temperature Is fixed l(U t , . ., thmnom - 

dow is sometimes made in the wall of the clirnntw.r A Wlu 

pulse and the course of the perspiration rnay t„. observed " S * th ° 
The patient is divested of his clothing and ltel on , 
cabinet. All external light is excluded hy a towel placed around Z 
neck opening. An ice-cap is applied to the head, begin t!,, ) ra ,|, •>, 
temperature of 110° F.. and. if the patient reacts, gradually raise it to 
155° or H»5° F. The bath should be of a lialf-honr's duration, increase 
the temperature by increasing the numticr of lamps, and nk, the 
streugtli of the current. Observe the pulse carefully, and after the light 
bath employ the ordinary water l)ath or douche. The incandescent bath 
acts beneficially by radiating heat. In this way heat can be made to 
affect the deeper structures, and is more advantageous than the Turkish 
or Russian baths, which at best only exert an itilluence on the surface of 
the body. The most striking effect of this treatment is its action on the 
secretion of sweat, probably due to stimulation of the peripheral nerve 
endings, or by an elevation of the patient's temperature, or by a com¬ 
bination of both these factors. The incandescent electric light is of 
great, value in muscular rheumatism, in the various forms of aiuemin. 
in arterio-sclerosis. in valvular heart disease, in neurasthenia, migraine, 
tulierctilosis, etc. 

Treatment with tor Concentrated Arc Light. 

Acttnotl.on.py, «r the treatment of .those by .bo ■¥*«««' 
Ugbl. was l.mugumlod l>y Pinson. Triumphant.over .be Inh m 
....... thB , gn J,:l his oarlier efforts. .!»• world to,la.v ring. »»b 


by Pinson. Triumphant ovor .no ,»»•»- • 
earlier efforts, Ibo world In day rings with bis 

praises. ... . , ... ,, s it tut not 

Sunlight is undoubtedly 11,0 ,K ^’^ 11 '| V . artllu’lnl illnmiua- 
always available, it is accessary to lm ^ u, 0 voltaic arc, f° r 

tlon, especially to electric light. ,H M ion few chemical mys. 

me light given by ‘7-" — 

Finsens method (Fig. 24.1) consist* rendered as exsanguine 

through rock-crystal lenses on any de>ii'< I ’ 0 f acts as a 
„s ] possible bv moans »f press""', 

barrier to the passage of the chemical rays un ^ (lf ,„ rr vnt 
When the voltaic are is u^l. •*' " . hft WM ,tiug 

employed. The apparatus consists «r tlmw ^ ^ „ r 1*1,1 d-j“ 
and the lighbconccutrating iippanitus. TJ „, llc t*vo niy* ,r “ 

radiate four telescopes, for the (our |»‘ f r ,H'k crystal, 
sin, ol.sl lo a very slight dogroo by Ibo Ion- 
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ELIX’THO-Tfl ERAPBUTICS. 

w^ecn (he lenses is filled with water to moderate the temperature, Un)] 
a surrounding water-jacket still further accomplishes this purpose. Vs 
,Jh- rays from this artificial light are divergent, the lenses are so arra,,^ 
:is to make them converge. The rays are brought to a focus by a water, 
cooled lens, held by the assistant, who presses the latter firmly on the part 
to Ik; treated. 

The applications are of about one hours duration, and repeated 
daily. A few hours after treatment, erythema with some tenderness is 
often manifested, but there is no actual pain. 

The reaction varies in different cases, but it is always seen in lup„ s 
vulgaris, perhaps never in lupus erythematosus. Following a ft* 
applications, most remarkable improvement 
frequently results. Twenty or twenty-five 
applications should always he given ; after 
which the skin will usually present a soft, 
If pliable, senrless condition, save where dost na¬ 
tion of tissue is marked by the earlier ravages 
of fhe disease. 

The J)ermo or Iron Electrode Lamp.— 
(Fig. 244.) 

As the chemical composition of tin* mate¬ 
rial composing the electrode defines the quan¬ 
tity of the ultra-violet rays, experimenters 
have l>een on the alert to turn this principle 
to advantage. Although many electricians 
lwittled with the problem only to find disap¬ 
pointment the price of endeavor, it remained 
for Bang, of the Finsen Institute of (’open 
hagen, to successfully construct a lamp with 
metallic electrodes suitable for phototherapy. 
By using iron electrodes, and tempering their 
heat by water-circulation, a lamp is produced 
that yields a maximum of chemical rays "with 
a minimum production of heat. This lamp 
is only adapted for the treatment of superficial skin diseases, sis the rays 
are not penetrative but diffusible in character. 

The (’ooper Hewitt .Mercery-Vapor Lamp. 

Worthy of mention is the Cooper-Hewitt lamp,' descrils*d by 
Maurice Leblanc, and which briefly is as follows: 

The lamp in its simplest, form consists of a glass tube about 7<> <‘" K 

1 Is* Radium, Pari*, June, 1005. 


Flo. 211.—Tlii! drrmo or Iron 
rlortroflf lump. 


PHOTOTHERAPY. 

a bulb, and coidain^ ^ ,,K ‘ «M*r, is enlarged illto 

of the device. A small am„™t of ^ 7 ' T** **«»« «■» 
cathode, in series with the | am „ r> 11 1 low, r end h the 

resistance and an adjustable self-redactor " ' " a " w, ° , '"' 1 :,r " » 

»>** mentions some ex ’ " f by *<• 

other gases, such as argon and h,!|i„„, ""sing some 

These were conducted with i vi «•» * ‘ 10 content8 °f the tills?, 

yet have not ‘ e#TO *‘"* * hl » as 

ehareeter 
for speeia! ure 

Most normal lamps take from .1 to 5 amperes of enrrent, and have ,» 
bu.taSo U^r^r 11 ^ randlC POWOr - *bi v, *rtil s[ieeial forms of 

rni: Finsen* ok Red Light Treatment op Smallpox. 

To Niels Finsen (Fig. 245), more than any one else, the civilized 
world owes a debt of gratitude for his untiring industry and indefatigable 
research in bringing tho subject of the therapeutic action of light to the 
notice of the medical profession, and for having established his teachings 
upon a rational basis. So profound an impression did ho make upon the 
minds of scientists that, in 1686, the government of lieumark founded a 
public institution for the purpose of carrying out the principles of photo¬ 
therapy, and especially for tin* treatment of lupus ami other entancous 
affections through the agency of concentrated chemical light. 

From 1893 until almost the very day of his death, Finsen hail lieen 
busily engrossed in the study and action of light treatment, but it is his 
labor to prevent tho pitting from variola by excluding all hut the red 
light that has won him deserved renown. 

From his experiments at Copenhagen, he was able to prove that the 
blue, indigo, violet, and ultra-violet rays of the solar spectrum an* the 
ones, and the only ones, that prod 1100 chemical efforts, upon animal 
tissues. 

As far back as the sixteenth century, it was empirically tvoogniied 
that tho pitting from smallpox could Ik* obviated by shading the door* 

mid windows of the room with curtains of ml material. Iml.. the as* 

of this color fabric was first suggested by John "t <!nih*sdeo in tin* f"««r 
teenth century, of whom Gregory remarked. ' W hat think >*• "t ., man. 
a prince, of n>yal blood of England (John, ... of Mwanl 
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Second), being treated for smallpox by being put into a bed s„ m ,„ Il4 , r . 
with rod hangings, covered with red blankets and a red counter^" 1 
gargling his throat with the wine of the mulberry, and sucking u,,. ’ 

juice of the pomegranates? Yet this be Uie boasted prescription of ,j 0 u 
of Gadosden, who took credit of no meanness to himself for bring},,' j," 
royal patient safely through the disease/’ 

In 1867 Black had published in the London “Lancet’’ an essay 0 
the peculiar influence of light in smallpox, asserting that the complex 
exclusion of light, in spite of the fact that the patient had not been p,,.. 
viously vaccinated, effectually prevented pitting of the face. j n j iS -j 
Waters published in the some journal a declaration that the severity 
of a case of variola was markedly modified by the exclusion of ordinary 
daylight. 

In the same year, Barlow stated that lie was able to distinguish a pro- 
non need contrast in the two sides of a patient’s face, one half of 'which 
had been covered with colored gelatin to exclude all actinic rays while 
the opposite half of the face was allowed to remain exposed to the 
influence of these rays. 

Finscn, a poor and obscure medical instructor in a little Danish 
town, devoted his spare moments to experiments and observations upon 
light, with a hope of preventing the ugly disfigurement of smallpox. 
What he aimed to ascertain was the physiological effect of light on 
animal and vegetable tissues. As the result of the experiments he soon 
arrived at very important conclusions so far as the influence of light was 
concerned in the eruptive diseases, and notably so in smallpox. By 
simple reasoning he reached his first great discovery. He observed, 
when earthworms were placed in an oblong box covered half with red 
glass and half with blue glass, that they would invariably crawl away 
from the blue light, seeking shelter under the red light. In the light cast 
by the blue glass they were intensely active, restless, and ill at case; in 
the red light they lay quiet, apparently perfectly contented. 

NV ith a chameleon he conducted a peculiar experiment, lie placed 
tin* little reptile in such a position that one half of its body was under 
the light cast by blue glass and the other half in that cast by red. He 
noted that the parts of the animal's body covered by blue light turned 
almost black, while the half covered by the red light presented an 
almost white color. From this he concluded that the creature had in its 
integument movable pigment-cells which acted as a barrier against the 
blue light. 

Whilst in the midst of bis experiments and researches Finscn wan 
dered one day into a medical library in Copenhagen, where an article of 
Dr. Pitcoc. published in 1832, attracted his attention. In this paniphM 
it was mentioned that during an epidemic of smallpox among soldiers 
those confined iu dungeons suffered from the disease less severely, a*" 1 
recoveries occurred without any attempt at suppuration and consequent 



Fro. 2 iV—Tnr. Ut* rw*i» Nt«J» R- 1 m F ^^ ^ , vl , , u , n W 

1 M). StU'llM imdidn*' Oopenhw’n Unkcrttr »n.l ^ ^ n..m th- rnlwnlir 01 

Iho Nntx-I lYUo »ml llifl ftm-l‘rt* lor .Wdte. Id 
E dinburgh. I>lcd 8*ptcm1»r 21, »*»•) 
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scarring. Finscn ' r, la 

smallpox should | mV( , t)„. ,vi,'L'“ ,S, ’" :,ls ‘"liabite.n.v 

.. ..™> zi7 

e tjz ? ^ ::ir ‘- or sm:,n "" x; " u; 

in children who had never la cM ^j,‘“™ 1,cin 8 <* a severe 
a triumph for Dr. Finscn. l> 1% BwSh^ i T* 4, ,llc r<su " s ^"g 
puration, the most dangerous and mtTmiTi ’ “™ e P«io<l of JZ 

nol appear; there was no elevat../,« " st: ' e '' '’f the disease, did 

I-al tents entered the stage of eonvalc^-eace'h "“"r "'i' 1 "° T1 '« 

vaccination, which seemed a little prolon^d t'h?ra®*" sUge " f 
avoided.” 1 * tu - ine hideous scars were 

Control tests showed that sm-illnnv 

lieginning the red-light treat.. i 1V ariaWv 'S *'- VUg ! , ‘ after 

scarring, only a trifle ,,f ,i,,i Wl ' MinVr, ' (l “PPunitioii and 

patient to read in the room is sufficient in ordinary cases, if I™! * 
a very severe one, ,t is necessary to employ a real light of or 

daiker appearance. 

The treatment of smallpox by the exclusion of die chemical mys of 
the sun has now been tried by a number of physicians, chiefly in Den- 
mark, Sweden, and Norway. Practically all of these men have l>eeu 
favorably impressed with the results. 

Mygind (Denmark) treated 22 cases (variola 12, varioloid 10 ); one 
died, I he remainder upon leaving the hospital had hypenemic spots only. 

Abel (Bergen, Norway) had 23 cases, 8 of them very severe. One 
case, admitted very late, terminated in recovery, hut with suppuration. 
In the others there was no suppuration and no Scarring. 

Back man (Fever Hospital at Koliikomaki) treated 62 serious eases, 
with 7 deaths; the remaining 55 recovered without scare. 

Feill>erg (Copenhagen) used the method in 11 cases. There was no 
secondary fever and no pitting. Pigmented or liypencmic spots were 
present. 

Straugard (Denmark) had 4 cases; all recovered with no pitting. 
Benckcrt (Oothcnlxjlg, Sweden) treated Id cases (•> "ere varioloid 
ami 11 were variola); 3 died; one of the deaths was clni to sn PI lllM 
tion. Benckcrt remarks. “Suppuration is usually alH»liM* 
extremely rare, mid the duration of the disease \* shm tei. 

Finsen, in summing up .besecases tfaml '•>-« -' f 
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of smallpox, in one case only (tlmt of Dr. Banckorl) , V!ls tll() 

metl *««r« I'll ''"••> oonditions 

. , , u. mdisocnsable to obtain tf 00 ' 1 resaJts : 

- |( should be phi™. treatment ««0W.•»«, 

“ When the patient, comes under treatment early enough," 

' .,• 0,1 ‘ lieforo the fourth or fifth day of the disease, suppuration of 

rUlcs, even in nuvaccinate .sons and in oases of ... 

ox will |H> avoided. Should the patient come under Iroatmen, 
hc fifth day of the disease, it is uncertain whether suppuration 
L avoided. Sometimes this is the case, sometimes not.” 

o «The chemical rays of daylight should be absolutely shut out, 
Tlio efficiency of the method is so certain that, in ease suppuration shonld 
occur in a patient who has 1 >coii placet! under the treatment in proper 
time, the first thing to be thought of is that, from want of care either on 
Hie part of the patient or of the nurse, daylight may have penetrated. 
Therefore, before the method can justly be declared a failure, the 
thoroughness with which it is carried out should be tested by exposing 
photographic plates or sensitized paper as a means of control in different 
places in the sick room. If these photographic, plates show the influence 
of the white light, the technic of the treatment has been imperfect. A 
few of those who have applied the method have at tins same time treated 
the patient by other remedies sls well. Such a course is objectionable for 
scientific purposes, as it is then impossible to decide which agency is 
responsible for the results. In order to give the experiments decisive 
scientific value, they should be carried out under st rict control, and the 
patient placed under the treatment in proper time.” 

Blue Light. 

Before closing, I wish to allude to the therapeutic use of blue and 
ultra-violet light. The subject is evidently still in its infancy, and much 
may lie expected from the successes that are said to have followed its 
employment. Already there are many authorities who extol the C Hi car} 
of the concentrated actinic rays in tin* treatment of chronic ulcers 
lupus, and other destructive cutaneous lesions. 

Wnr Light an an Anc&sthdic. - Within recent years it has been found 
feasible to employ the visible chemical frequencies of the spectrum, by 
the use of screens of blue glass. This glass acts as a barrier to the p !lS 
sag*- of the frequencies of the ultra violet portion of the spectrum, and 
shields from the frequencies beyond the blue or the yellow, the green and 
red frequencies. 

Minin, of St. Petersburg,' believes that the visible chemical frcq'»«‘" 
ciesof the spectrum from the blue to the ultra-violet, by act ing on tb® 

'Journal of Physical Therapeutics, January 16,1902. 


phototherapy. 

,l »* p*t bene&r 1 ^^^ 1 ^ in »<• :«*erts that 

I s * al il considerable distance frr,,„ „ lf . " "‘ n 11,0 """rce of light 
mg the hypothesis that the action nrodn^l • ** treated » t,uw refnt- 

t hernial energy. Minin’s view now v w ls dependent upon reftidnnl 
of isohued visible frocpiencios, ro„HtrS3 t°hf ^ T'" ,he a * M,cy 
anaesthesia result; while white liLdit onwa V " ' fswclsftn| l pronounci-d 
Mr. II. Hilliard, an^ ‘W** ^ults 

i‘ght as an amestlietio 1 after M LdarcVa^ilTi ? » P,t:l1, h:LS t,swl W uc 
M. Bedard’s plan, I hW o S wfu U, ‘^ : " Following 
absolutely successful results ei.vln r' i* ° f ll " r l ly ,wo <aw » bad twenty 
patients stated t S T *7 1,1 * hi «* 

l r T Ml tlJ 

ailmesean, I think, be explained on the grounds that the path-nt* were 
ghl> nervous, that they had while waiting their turn lieen told hv others 
t u t some new experiment was being tried, and that they did not earn¬ 
out my directions and keep their eyes fixed upon the light. The 
remainder may lie explained, perhaps, by the fact that a different reflector 
" 3LS u 1 sh1 ’ "hereby the rays were not concentrated upon the patient’s 
eyes, but were more widely diffused. 

‘•In addition to the evidence advanced by M. Redard against tin- 
view that the itiiluenee of the light is hypnotic, Ido not believe that so 
large a percentage of ordinary persons arose easily hypnotized, and I 
find that, the results vary with the technic. I do not agree with M. 
Bedard in the opinion that a general niucsthetic effect is produced, for I 
have found that, although sensation in the extremities is temporarily im¬ 
paired, yet. there is no real analgesia, this apparently only existing over 
the area of distribution Of the cranial nerves. 

“In all the sueoessful cases dilatation of the pupils was olworvcd, 
and in two or three, the eyes liecame fixi-d and the Inis drooped, the pa¬ 
tient developing a somnolent condition; but in those instances in which 
the patient moves his eyes constantly and blinks, the pupils will not 
dilate, and no analgesic effect should lie expected. ” 

' Itritish Medical Journal, July, 1905. 

* lumcct. May 12, 1WV>. 
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TECJTXir OF KONTGKX KAY THKRA’PY 

mmiNO the preparation of the present volume, I conceived the idea of add,:**. 
in * leers to some of the better known ROntgen therapists. ««k,ng that they ,„ pply 
,he data of their technic on the blank enclosed for that purpose. 

I wm gratified by the cordial response*, that my commit mention* elicited, and 
interested in the widely divergent opinions, that have the.r adherents i„ thu 
country and abroad. 

The statements offered, in several instances, were so comprehensive that |> lcc 
was lacking to record the data. In those cases, an asterisk (*) has l>een placed, 
referring the reader to a detailed explanation in the addendum 

The following abbreviations have been employed, which, like the tabulation 
itself and the addendum, arc arranged in alphabetical order. 

COILS. 

A-N. -App«-N«?wton. 

C. - Caldwell. 

Fes. -Fowenden. 

K. A K. Kelley and Koett. 

K. Kinraido. 

L. Leeds. 

I,. AN. I.eed* and Northrop. 

Q. Queen. 

R„ G. A S. Kcmigrr. Gebbert and Schall. 

Kubm. Ruhmkorff. 

R.l Rontgcn. 

It. MTg. Co.l Kontgen Manufacturing Co. 

Sch. -Scheidcl. 

Bn. Snook. 

W. A B. -Waite and Bartlett. 

Will. Willyoung. 


INTERRUPTERS. 

D.-Davidson. 
Gai. Gaiffe. 

K. Ktnratdc. 
R. Rontgcn. 
W. Wehnelt. 


STATIC MACHINES. 

Columb. 'Columbia. 
v _ (Van Ilouten and 
V * 1 ' ( Ten Broeck 

Wag. Wagner. 

W. A It. Waite and Bartlett. 


VACUUM TUBES. 


F, 

G. A It. 
G 

M. A W 
Maeb 


Friedlander. 

■Green and Hauer. 
Gundelacb. 

Macala^ter and Wiggm 
Maehlett. 

Mon. Monel), 

M. MQller. 

Q. Queen. 

W. A It. Waite and Bartlett. 
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BAGT4KB. 1*. II, H(j ILSC'H ’>0 Vnlta «*• 

' l Ti',- C !', r ,'"'" Ifc euploy. different mnK 3°E£? ""“ n “’>> • "0 volu 

1 B,ddi. ;.„d iwU, ™|S”“n, ;.t L£S?f W 0 -iJi* 

fcSST " y,hc,na " .. 

h»l.l,y par, by plying a .hkld »r„u„d tj ,„bn ° 


b re ak, c ^Sd^'wk T ^^r^„'r s 


. ^.uni 1 , urrciK uisi* second and the M vniko M A. I'seethc 

mm screen for deep parts. For lupus, low penetration and no screen. Hi 
I use any old lube that is not good enough for radiographic work or tl, 
seasoning for that purpose.” He declares that the siatic machine for X-rav 
useless. 


He writes ; 
that needs 
•ray work, is 


Punham, KrvNON. He believes that a French tub- is ivst; he also employs the 
rnedwnuer an d the (lundelach Ho has not found self-regulating tube* valuable, 
unless personally regulated. He stivs tlmt the distance of the anode from the patient'* 
skm varies, because he brings the glass to within one inch of the cutaneous surface 
His voltage (primary * is 10 io IK), with loud ; US, without load ; and he has the anode 
red hot (usually), before treatment is finished. He regards the spintermeter and 
penetmmeter as inaccurate, so that ho prefers a new method. He protects the ports 
very carefully, hut not close to the lesion. An erythema, he asserts, ia necessary in 
lupus, mycosis fungoides, epithelioma, etc. Ho often gives daily treatment; at other 
times only once in two week*. 

Fiunkun, MiLTON W. He estimate* the degree of vacuum of the tube by both 
the spintermeter and the penetmmeter; preferring Hohtknccht’a method of standard¬ 
isation of the electroscope and the Franklin electroscope for general use. It i* his 
practice to cover everything with lead except the lesion. I lie N'st indication to 
cense the treatment is the presence of any inflammatory sign on the healthy "kin ; hw 
only other rule is. when excessive sloughing occurs on an open lesion. 

FrkunH. Lkopold. For suporficial lesions, a soft tube (Wehneltskiameter,. 
5-12 cm.; for sulK Utnncous and deep-sealed lesion*, a hard tube (\\ clinch skiameter 
10-15 cm. In treating the more deeply seated aifectmns. hound u 
green-blue light the tube, in ■uperiiciul nffcclions. by a deep > p 

fl„ mnnlmsires .location of individuality, idiosyncrasy, etc.. at.cl advo«t« rented 

"willS until slight reaction swelling,. rcdncM, P^^^^To 

He protects the |Kitient with lead-foil or mercurial *’^^fo bolioS that treatment 

«-* - Ja .- 

treatment, which I have appended, in hw technic. 

Giutwis, J. 1> Gibson brings the AnipSmVCVp 

lesions, and an distant as lk m'dics f.ir Pjjj ca-c*. he cm i4oys a quantity 

- ....*.. 

.■Uinl by 0. B Unrashtw. »*>*• 


p. 348. 


1 Klm.nl.tl-n.nd lUJtolkmpy. M UvM r<n»t. 
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dosage by the fluorosro|)o and spark-gap. He w treatment at „ 
an erythema or an elevation of temperature. He appr. )V , ' 
3SSr?to”of ancrytLmn in malignant and superficial affections. '>* 

Gikdwood (>. P. Current of 220 volts from the street: in the hospital i , u 
For hospital use a 12-inrl. Biddle coil and a lO-.nch heshc Miller. In «hJ oflit^J J* 
inch r Chadwick) mercury dip and a 12-inch Apps coil. He varies his in.,,, 
according to his coil and tube, from 300 mechanical to .1000 electrolvtic. ||, 
ilovsn voltage of 220 cut down by the rheostat to 200. He is guided in his 
by a greenish-yellow fluorescence of the nils- 

C.rurre, Emil H. A subdued fluorescence of the luminous hemisphere , ,i 
tulw is his guide ; the vacuum is estimated by the resistance of the tube. s> , , JJ 
with air resistance between the prime conductors of the generator. He protect ,i. 
healthy parts by means of Grubbe’s X-rav foil. Ho believes that an ervtl ,■' 
necessary in the treatment of all superficial lesions. 

Hall-Edwards, J. Ho twee Herman and French makes of vacuum tube irM i 
finds the non-regulating best for radiography, the self-regulating fdr treatment p 0 
uses all tulies, no matter what the vacuum, at from I to 12 inches. He ., v . 
the radiochroinometer, radiometer, etc., for experimental ion only. He proton rj^. 
healthy parts bv plaster of Paris masks and a bandage covered with i... (t .| 

He writes me that in all hitj varied exrxriencc—Officer in Clrnrgc of the \. ra y 
Department of the Birmingham General Hospital and late of the Imperial Yeomanry 
Hospitals in South Africa—he 1ms found nothing to relieve the painful, chronic 
dermatitis, from which he is a sufferer. 

Hkthkrington, J. P. He uses his own water-cooled interrupter or the Km. 
raide, the number of interruptions in either being about equal to tfio Wehnelt. H c 
ust>s a variety of vacuum tul>«*s, among which may be mentioned : The Queen. Yolr- 
Ohm, Friedlander, Wagner, Swctt and Lewis, Midler, etc. He tells me that in- pre¬ 
fers the non-regulating and the self-regulating, to the osmo-regulating, variety. For 
cutaneous lesions, he brings the anode as dose as possible to the part. unit-, rhe 
affected area is very large; in deep-seated conditions, as low a vacuum as will pene¬ 
trate to thedesired depth. He only uses lead to protect special parts, such a - the 
hair ; and discontinues treatment at a commencing erythema, or disappearance «u' die 
lesion. He believes an erythema is necessary to obtain rapid results, or to i move 
hair. It is his aim to produce erythema in nearly every' case. 

Holding, A. *lho indication to discontinue treatment is a "slight erythema.” 
Ib- says that “ a slight erythema may at times Is* necessary in superficial skin k miu, 
but even then it is to be avoided if possible." He believes that prevention i- tier 
than all the cures for X-ray dermatitis. 

Kikximck, Robert. He approves of the Benoist-Walter radiochromomeD-r, 
average penetration 4 to 0, mostly 5. He uses his quantimeter in conjunction with 
Sabouraud-NoirtS radiometer for dosage, and for comparison by artificial illumination 
he takes advantage of Sclieiner’s benzine lamp. He believes that, a complete treat- 
ment by massive doses, once or twice monthly, is the most effective method lb i.» 
much opposed to frequently repeated irradiations. 

Laqiterrikrk, Albert. The inilliatnperage in the seeomlnry is measured by 
(laitle s milliampereinetcr, the length of the spark by the spinlermctcr. The pene¬ 
tration is determined by the radiochromorneter of Benoist, and the dosage by tin* 
radiometer of .Salxiumud and Noird. The occurrence of erythema causes him !i ’ 
fear indeed he often looks for a certain determinate degree of it ; he believe*; Iv 
Us likelihood can never be rigorously excluded, as idiosyncrasy plays so largely ' 
role. He asserts that an erythema is beneficial in certain rebellious cases of lup'-p 
and in some of the epitheliomata. The various kinds of appamiu.s devised by Gailfc 
are much in vogue in France. 

Leonard, Chah. L. Leonard uses, as protective measures, a load-covered b"^. 
a lead-glass shield, and an aluminium screen. He believes an erythema necessary "hen 
the disease will not yield without. 

Morton, Reginald. He advises the employment of the Apps-Nowton '<nl 
He finds that the liest results in his work are accomplished by two ten-inch coils ate 
one eighteen-inch. He estimates his dosage by the apple-green color of the nil*, 
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lesions, including rodent ulcer, in the depart men? V i^’ ‘• ,1 l*r 1 i< i.,| 

dOuhUi If an rrythenia i.,*Iv^'r'nlly "■ the Ml1 * "nly. He 

a mild erythema usually develops, followed bv tanninV ‘it m Wr<k *’ ’ 

rav U !n n , U, . bCS i Prcft ‘ nihl - V old :i,Kl ‘hardened”'; the*. only 'i'* 1 " 

n»>. m contradistinction to the quality of the \. r J L f v , a ‘herapcimc’ X- 
skiagraph. He believes that hi T£'Zn\ * ‘ 

.he t$yS3"2j*5& %,*fisss '.fe uST, 0 ' r uum l '- v "« w*™*. M 

til" treatment ", n.^ nn e e, nJ-W Tn ,\ ,hTl «*»>■»£« » .l,e„ 

remark, the neenrreL SS&Stfii C^ST'- * 

work U > Wnh lr( VQ uco, Ol a valaslor and WigginTubesfor deeper 

J??/ t ,'J h t5 0 mechanical spring interrupter and a 21-inch cod, his amperage l > 
to 3, on lb-inch coils it is usually more, lie estimates the vacuum the t5L bv 
3HS2 8{ ’ ark length when the tuln* is known to lie reliable and constant • offier- 
'V . , C 8 °. r V i *° thu 'knoist scale in addition. Be tell* me that hi* average length 

of treatment is a very variable quantity; for the average case of opithclioma 10 to 

ui'H™, r,\ re V? ‘rr : v,,, ‘ k H r pr ,,ec,H ,h « ». y the 

diaphragm of the tube shield, lead-foil or wet leather, lie remarks that treatment 
sliould Ik? discontinued when it is certain that the condition has been cured, and that the 
production of an erythema ts a jxior nnd misleading guide As a prophylactic measure 
against X-ray dermatitis alcohol with talcum powder or stearate of*line is recom¬ 
mended. Tho above will also answer for burns of the first degree, or an evaporating 
lotion of lead water and laudanum may Is* used for a slight dermatitis For burn* <>f 
the second degree : dry powder : lead water and laudanum ; xinc oxide ointment ; 
or picric acid solution 1 KXM). For burns of tiie third degree: xinc ointment, nr 
picric acid solution. For pain: lexul water and laudanum or orthoform. For burns 
of tho fourth degree : the some ; to be treated more a* a surgical condition. Chronic 
ulceration of the patient, Panooost regards ns n surgical condition. In some ea*e» 

I ticric acid Iiils Imtii satisfactory. If healing is obstinate, excise, allow the ulcer to 
teal, or skin graft, or suture the edges together. 

Pearler, (5. Iv He employs a 7-inch Leeds eoil and a number of roil* of the 
Hotitgon Manufacturing 0t». ‘.l-.15-.I8*. and 20-inch. The vacuum tubes that lie pre¬ 

fer* include ; lleinze and Bauer, (lrci*n an«l Bauer, Mulh r, Friedlander, Machlr'i, 
Macalaster and Wiggin. He Is of the opinion that a dertiuttiii* or toxa-mm i* t 'lnngi'r 
signal for the operator, and that it i* seldom necessary to produce an erythema 
except when irradiating superficial lesions. 

Price Wrhton A. House* a largo number of coils, interrupter*, and iuIh**. 
but fail* to'give their make oi name*. Tho distance of the anode from the twitciu * 
skin varies . usually it is fmm fi to 10 inches He states that In* vacuum in\x* >«k» 
varv very much in superficial, subcutaneous, and deep-seated lamditton*. ‘ or ,,1 > 
S&’WVJSL ■! » very hknh .rap-ree »»l wry high 
modifying these with different conditions. 

.«'"s , 7h^ r H4 ** 

In therapy he also employ* a 12-inch cod w. h > ,. direct current, 

series; interruptions. 10 per second ; . . villowSrecn iluoresceiirr <>f 

1,0 volte. For superficial lesions c * •• „,. V ar,.. li¬ 

the tube ; for deep affections, by what i,| ((1 c,„dition of the |»tw'nt, 

length of treatment "acceding hi* MM W T? 

..... a " ....■ . . 

able in a few olwtinnto diseases 
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appendix. 

f r He uses Queen, Molhr and Gundclach (regulating Ul ,, 
.svh.oihk.io, J. I‘- jHgJSSrc with medium high tubes; three-fifth* 
fiftl. t<- two*nfth* «n«» ,r [ ■ bc8t For accuintc dosage bchamliorg dc,*.,,,, ; 


.svh.oihkuo, i linip ere with medium mgn «m>e* < .to-iuu,, • 

One-fifth to t^f.^ low lubes. For accuintc dosage bchainl>erg d, T <. )1(1 1 

threediftiiN niilliwniierM jor d No .j ^ fairly exact for nuperfiei:,! |. ' 

SUoiMV radioebromomet^, ? arjetiea average length of treatment m ( N 

and from «>.«« f.j °S ‘ '% St« twice or 1hr.ee weekly. He averts that ery,J 
neons affections is a ,0 ° following vigorous treatment, is an indication i| ,, 

STpecislIy if ^JSg^ZSSSX It is his belief that in ordinary .;; 

irradiations^shonld^be ftI) ^ema is not a *n* qua non, but that its prod,.,,-,;* 

Jctf^'remcdial measure. 

,Scott, J. N. Scott say 

l‘pon beginning treatment, m 


jnV s • “I try to use the same tube on the same , 

*, record the length of treatment, amperage, number 0 f 
that the tube will ‘back up, etc. 1 gradually \, n^\ l( . n 
internipnons. j ; cvidcnm l, baaing future treatments the 

„ u " r ' Xt^ opUhdi<.ma every day,and 3eeper growth, everv .,, „Z 

above data. He ir , , ,| l0 patient by a metallic box which hits adjustable 

°JLX£ for «ltc ZZ2£ of the rays- He believes that an erythema is necessary j. 
every ease -- “ >,nn 


or the passage 01 mv 

./except when the eye is involved. 



c. JIOHFK John B. He judges of the dosage by a whitish-yellow to a light green 

Muihkk John , he anode normal to chcrry-rcd. He estimates the <1,^,,. 

r“bv the smrk-gap on the coil and tube, the amperage in the primary 
0f r i t he degree i.} the fluorescence in the fluoroscopc, etc He discontinue <n,n- 
'the eSwtting worse, instead of belter <" towmia ). He says: ' < if he* 
inent if the case isge »> , a dium bromide. ‘20 milligrammes in two aluminium 
iE£ '■> Zs *£ X fr.>m I to :« nr > hour* ; valuable in ftmmataU. MU, 
carbuncles, moles, warts, na?vi, epithelioma, sarcoma, etc. 

h i j) j V Dosage is determined by a light to dark green fluorescenc e of the 
tube • "the* heavy anode?' be averts. “ do not get red hot. He believe* that the 
ItesTlime to discontinue treatment is at the appearance of any erythema, taking into 
consideration the duration and number of the exposures. 

Stkwa nr Titos. J. For superficial conditions he uses a Queen tube or on- that 
run be kept low. In his work he employs the Gundelnch, Queen, and Muller tubes; 
Se the first and last for therapy. He believes that the maximum muuit .u-of 
m v/is emanating from the tub- when the anode is of a dull reel color. He thinks 
it necessary to produce an erythema to determine the maximum individual dose. 

Stover G. If. Stover uses a great variety of coils, interruptcis and tubes. 
\mong the coils may lie mentioned : Heinzc 12-inch, Sehcidcl l‘--m<'h, M< >' 1 
ere- The vac uum tubes include Green and Hauer. Macalastcr and \N iggm b"< ■ ,n ' 1 

Lewis. Muller, cte. In estimating the vacuum of the tube he take** into roiiwjb r » .«•!» 
the primary current, the appearance of the tul>c. and the spintcrmctcr-gap. ‘ . 

ten minutes' treatment to cutaneous diseases and from 10 to 15 mmuu f r 
cutaneous and deeper affections. He believes that the best tune to disco i 
inent is at the approach of cure or transient or definite erythema He »*“•' * 
lupus vulgaris and cutaneous epithelioma, the production of an erythema is * ' 

Waiah, David. Walsh writes me that of late he has not followed up 1 
pcutic aspect of the X-rays, lieyond treating a few cases of ringworm, ref 
carcinoma, and rodent ulcer, lie remarks that his publications contain mu 1 
technic. 
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TECHNIC op ROnwe „ 

1 a pparaTUS. 

' * MACIIIKk 


/ Sauk 

1 Baetjer, F. I!. 


Itralildliro 

Baltimore, M<l. 


I. Variety anil Sink* 

•- Itnlflog I'lntr. 

1 a. Itovnliiilnn* pur mfnut* 

1 I 2 I ; 


2 Itanium, O. S.. 

3 Brencman, P. p._ 

4 odd well, s. w,. 

6 Dunham. Ktiin.ui .. 

fi Franklin, w. 

7 Freund, L. 

| 

8 Gfb*on, J. D.. 

9 0 Ini wood. fi. P. 


■.. Los Angelo*. 0*1. . \v. A H. 

— Lancaster, Pn. 

— New York, X. V... .. 

— Cincinnati, O. 

• New York. X. Y. 

... Vienna. 


, Denver, Ool. V. at.. 

Betz.. . 

• ••■ Montreal . w. 


120-300 30 


10 Gnihbe, E. H. 

11 HalLRdwanl*, John ., 

1* Hetherlngton, J. p_ 

13 Holding, A. 


Chicago, ill. 


W 50 to l«i ao 


■ England. 

■ U-gnnsport, Ind... Wag. 

• Albany, x. y. 


It Jones, H. Lewi*.... 
15 KIcnbtok. Robert. 
Ifi Laqucrrl$re, A. 


... London. 

■ Vienna. Ebonite. io 800-1200 22 

... IWIn. 


17 Leonard, Chan, L. 
lb Marsh, Jo*. p. 


. Philadelphia, Pn.. 
Troy, X. Y. 


19 Morton, K. 

20 • Morton. Wm. J. 

21 Xewcomet, Wm. 8. 

22 PaneoMt, H. K. 

23 Ptahtcr, G. E.. 

24 Price, Wc*tnn A. 

25 Rudi*-JJcln*ky, J. 

20 Schmid*ry, J. F. 

27 Scott. J. X. 

28 Shober. John B. 

2» Smith. J. F... . 

SO Stewart, Tho*. J. 

31 Stover. O. H. . 


. London. 

. New York. X. Y... V. AT. 15 300-000 32 

. Philadelphia, l’n. f, , M 

■ Philadelphia. IVi. 

. Philadelphia, Pa. 

(Moreland, O.. 

Cwlar Kaphlf, In. Y. A T. la voo-JJW • 32 

PhiUidcllihln. Pn 


. Kansas City, Mo. 

. Philadelphia, Pa... 

Chicago, III.,.. .j. 1 . 

Philadelphia, Ph.. 

Bem’cr, Col... 


32 Walt!). David. London. . 





| . 

|i) no volt*. 

. to) no volts. 

k ns voiu. 

k> HO volt*. 

(ji 230 volt*. 


Ill Hr S 0 a-h. ( 2 ) 110 

‘ W 220. 

( 2 ) 2 » volt*. 


35 lit 10cells 21 volts. 

1*1 100 volt*. 

J.’I 110 . Ilj valve, k.k. 


|J) 100 volts. 

<21 no roiu. 

• ID HOT.; (4)Gallic.... 


IL.G. A S.... 
Gniffe. 


Ill IO-‘JO volt* 
(2| III) volt* .. 


L7 10,17^ 1. 

12 30 (1) Queen . 


• • | (2) 70 volt*. 

A-X. 

10. IS* 

25, 45 

1. (fi) (W-2000. 

2, 3. 

<*> *0 volt*. 

<•» M volt*; (2) lie V. 
• 1 0) 110 volt*. 

(h no voiu. 

Will. 

L,, Bn., U . 

H. Mfg. Co.. 

L..R, Mfg.Co.* 

Seh., Knhtn... 

1N-JD 

IK 20.12 

IS. 24 

0. 1H 

! to 

20,12,3 

45-53 

: 15.51.30 

(5. «I 

23, 45 

40 

50.30.2n 

1. 2 . 3. my own, (G) 3000- 

I (0,000. 

1.3*. 

1 1,3. 

1. 2. 3, 4. 

3. ( I) M., «. 

1.2. Q.. M., F..G. 

(4) Q..G..M. A W. 

(2) 110 volt* 

Sch., Fe*. 

20, 12 

20. IX 

: 60,30 

50. 45 

1.3. 

1.3, (fi) 800. 

(*. 

1. 2, 3, (4) many. 

'>) uovoltt. 

It. 





ro !!!*"''"?• * ,,urr " 

'V llfl Volt* ... 

9 1 

23 



Bob. 

12,14,22 

30.35.55 

2.3.1 

2. (4) K.. M. A W. 

,. 

Q., 1. 

12. IS | 

30. 15 

1.3. (0) GOO. 

2, (4)Q.,<L, M.*. 

*. 2 >. 'AW VOIU. 




2; 3.4.j 

2, 3, (4) •. 

A-X. 

12 1 

no 1! 

2. I>. 

Ht-muxta) 
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technic op R6 NT( i. tH^ pY ' 

»• PK '*riz^ rr ''' C, ' T ' 


-Continued. 


IW>XTOr.x Hat Dkrnatiti* 


3 Ye*. 


1A Ye* . 
1ft Yc* . 


27 Yes . 


Yes .... 
Yes ... 
Yes ... 


„ 2. What is vour nvrr- 

t- sgelsogth of treat- 

went T How often 
l»r week T 

3. IN* you pmteet 
healthy (ort, 
and how? 

*. \\ list |. the | JM | 

ilii-ntion to,line.,||. 

Untie tr-ntm-nt ? 

Is it a luilil ery- 
Utenm? 


• Lead-foil . 

Yes •. 

j- 

.. Varies: daily to 3 


weekly. 

• •. 10; 1 to 3. 

. 

Yc*. shield. 

Tinfoil. 

Mihl crythcmn. 

Erythema genemlly.. 

J Yea.1 

• •• 12 minute* •. 


! Lead •. 

1 Yea •. 

Tanning sometimes.,. 

•Ye*. 

7*4 minutes; thrice ... 

.. A-10; dally to monthly 

. • 10 minutes: dally. 

Ye*, for eye and hair . 

Lead shield 

• Very mild. 

Yea •. 

Skin rwl tins.......... 

Dermatitis. 

.. A minutes; thrice. 

Yea •. 

Slight «!»*nnafltN T 

. • 3-5 minute*; 1-3 days. 

Lead. 

• prefiT 

.. A minute*; 3 times.... 

Lend. 

•Yen. L 

• • 10 minutes; twice. 

Lead-foil... 

Yen 

■ • Vnrlo*. 

I>ea<t •. 

r;.[ 

. 10 minute*; thrice_ 

Lead. 

T Ye*. 1 

. 10 minutes; thrice .... 

Tin-foil. 

IIypcrmin Ia some¬ 
times. 

. IA minutes; 2-3 times 

Lend. 

Ye* •. 

- 10 minute*; 1-7 time* . 

Ix-n«l.. ., 

Kecnvcry •. 

. Varies *. 

■ 10-30 minute*; 1-0 

times. 

Ye* •. 

• . |‘ 



. 10-1 A minute*; thrice. 

. ft minutes; 2-3 time*.. 

Tin-foil. 

(-/end-foil. 

Yea. * 

Ye* . * 

9 inirmu * * 

Ym •. 

N'pcroals; no. * 

. 16 minute"; :i-6 time* 

. ft rninuUw; thrice. 

. 10 minute*; thrice... 

. lo-lft minute* ; thrice. 

Tube shielded. 

I>carl. 

l>-ad ami ghi*" shield 

l^v»d. 

Toxieinla; no*. 1 

Slight eryfhem*. 


»** 1. 

-4 


What I* your treatment fur the acute and chronic forms of the hIkitcI 


Mallgl 

Pupcrtieui 

I.'ipe* 


V, r - v rarely. 

I 

.4 

.f 


Always. 

UradH 


... irritating unguent, tv* lanolin. prevent* Incrustation and i- strongly recommended. 

Ia lbe n , Utc ^h!n? 0 burSde* r up, and stimulate with the galvanic current. If rebellious to treatment, 

ror <*#n'lskin K T » ,t * 

/ , nd* entirely on the severity of the dermatitis and the idiosyncrasy of the patient. 

^Tri^cnu, sparingly. Salicylic collodion for scales; forulcem. argyrol (20to30 per cent. 

^ft); c^r P er latter with silver-leaf. 

I hate none, nor do I know of nny. 

, ., lnnt ectml proportion* (Dr. C. W. Allen’s formula 

. *, ..«.-—-»- - *-* 

".. 

. For the acute form, a load lotion. Have found nothing satisfactory or 

. Owtor oil and lkutham mixture. „wmtlou. Lanolin in case* of 

.m. .t,i« <*»*• •" “‘“ uU ““ 

(arched condition, for circulation and cutnneon 
the circulation, locally. 

. For the acute form, protection from air and mechanical l j 

. The usual methods in vogue. _ Thc app j| mt |on of a thick ointment of the 

The lesion should be unexposed and lw Jj^*JJI[Ii«y r m*chlne. . ., —^ 

oxide of r.lm>. Thc effluve from a hlgh-freqm ne> j^hing. For chronk 

•out and allay ds'rmnuu* »>• • 

!*t#amte of xlnc. with Ichthyol 10 r*f.** n 1 Jl( 1 |?irt,ofonn for *■*»«»- 
sterile gauze and normal wilt solution w llh ortm 




f 

f 

4 


f 

T- 

|- 


Mnt Ihc tart w ith au aqueous solution remov'd •• 

water the boUcr the belter. In the chronic tor. , 
or rlghtcs-n months. 

• CsMtloii of Irradiatloti. l*-*d lotion. 

Meet the symptoms as they arise, the wtmc as yon would i ^ ^ thl) »,tdcndum lr(<k). 

The treatment recommended Is a lengthy one. and I* * application* 

. Avoid all irritatiuK n » • 

I'Uomtlnur X-ray therapy. TraM a* any other burn. 


•dive oil. llsterlne. ami bismuth suhnllrnte. equal P*d* ^ 

P»l» ha. tx-eii rellovwl, In a few Instance*. h>’»n ointment c«>u'l 
■m rnJorrwl, In unu ouncf of 00M cwwn« t tr T 

No nctivr treatment Is recommended Avid ^fjusrif behind an ' 
" '.room thirty feel from the tube, and to pbtci. 
thickness. 

Had no occasion to employ any .* 

Wtnpledry, or absorbent, aseptic drew Inga- Zfnc oxide 
AvoM active treatment. Xlne oxide to allay the Itching 


ten irralnstwch of orthofottn, rnoreln, 

. . i. .,tvised to rvuuUn In 
•«* ^ ol an inch l» 


*«>»'> ‘he exciting cau**: •*aHdy l *' ,, ‘ l "lln'ii'd urat'a.l* 


aarMw 

local gungrertw. 
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INDEX 


In order to facilitate reference, the various diseases and their treat¬ 
ments are grouped under four headings,—X-rays in the treatment 
of, radium treatment of, high-frequency currents in, and electricity in 
diseases of. Thus, in studying the action of the Rontgen rays on acne, 
the reader will refer to X-rays in the treatment of acne. The very 
arbitrary and artificial division of the headings electricity (faradism, 
galvanism, static current, etc.) and high-frequency currents is simply 
an index convenience. 


A 

Abbe, his statistics on renal skia¬ 
graphy . 353 

on radium strength and radium 

therapy. 507 

Abrams, on the causes of restriction 

of the diaphragmatic wave. 310 

Accelerator, for photography. 223 

Accessories to the static machine.. . 52 

Accumulators. 41 

Action of light on plants. 511 

of the X-rays on bacteria.. 389-394 

Acute X-ray dermatitis . 400 

Adamson, on the X-ray treatment of 

ringworm. 450 

Advantages of fluoroscopy. 213 

of print, in skiagraphy. 231 

of stereo-skiagraphy. 251 

of X-rays in the different ial di¬ 
agnosis of complicated 

fractures. 257 

in the treatment of tra¬ 
choma . 487 

Albers-SehOnberg, on the consump¬ 
tion of tubes. 198 

on the four degrees in vac¬ 
uum tubes. . 195 

on the likelihood of X-ray 

dermatitis. 402 

on sterility caused by the 

X-rays. 412 

Alternating current. 45 

Ampere. 87 

Ampere-hour, definition of. 42 


Analgesic action of the X-rays. 493 

Anatomy, value of the X-rays in, 252-255 
Aneurisms, aortic, their diagnosis and 
differential diagnosis skiagraphic- 

ally. 333-335 

Apostoli and Oudin, on the treatment 

of X-ray dermat it is. 411 

Apparatus and method of X-ray 

therapy. . . 420-427 

used in dental skiagraphy. 370 

Arm bat h. 79 

Arneth, on the blood-elmnges induced 

in leukaemia by tho X-rays..486 

Ascending current. 67 

Ausset and Bedart, on the X-rays in 

t uhcrculous perit onit is. 480 

Aut hor’s cases of cerebral skiagraphy. 281 
of incipient pulmonary tu¬ 
berculosis diagnosed by 

the X-rays. 317,318 

of mammary carcinoma 

treated by the X-rays 405 407 

examining box. 230 

head rest for cerebral skiagraphy 278 
method of irradiating cases of 

trachoma. 487 

oases of uterine cancer. 470 
of skiagraphing rectal imper- 

foration . .. 345 

of treatment of chronic X- 

roy dermatitis. 409 

rcj»ort on irradiation of cases of 
epilepsy. 495, 496 

*27 
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INDEX. 


Author's table for skiagraphy, sterc<?- 
skiagmphy, and X-ray treat¬ 
ment . 248 

tank. 228 

tube-holder. 201 

views ;u regard to the limitations 
and value of the X-rays in car¬ 
cinoma. 404, 105 

Auto-conduction by the solenoid. M7 

B 

Bacteria, action of the X-rays on 389-305 
Bactericidal action of radium 501 

Bar and Boulll, on re<l light treatment 

of X-nty dermat it is. til 

Barman, on the X-ray treatment of 

keloid. ISO 

Barrel’s met 1 kmI for the localization of 

foreign bodies. 3(H) 

Barthdlemy and Oudin, on the X-rays 

in hypertrichosis. 448 

Ikitten, his method of treating ring¬ 
worm by irrndiat ion. 450 

Bauer's vacuum tula*... 194 

Beck, on microscopy of adeno-carci- 

noma after irrndiat ion. IIS 

on skiagraphy in hepatic condi- 


ofitcoseope of. 

Becqucrel, studies of, with radio-ac- 

tivesubstances . *198, 

Behavior of light on animals and man 
Bcrton’s experiments with the X-rays 

on the Klelw-Lofller bacillus. 

Bishop, on exophthalmic goitre. 

on X-ray treatment of trachoma 
Blackening of t he t ul>c 
Black mar, on the action of the X-rnys 

in malignant disease. . 

Blondlot. H., on velocity of propaga¬ 
tion of X-rays. 

Blue light as an amest liet ic 
Boggs, on the X-rays in ltil>creulons 
adenitis. . 

Boido and Boido, their reports of irra¬ 
diation in cases of pulmonary tuber- 

culosis. 

Bordicr, on dermal itic changes caused 
by the X-rays.. 

Box-cover for X-ray t ul»es 
Branth, bis method of irradiation in 
cases of epilepsy *(Hi 


Brewster's refracting stereoscope f<, r 

stereo-skiagraphy. 

Brown and Osgood, on sterility due to " 

the X-rays... .jpj u . 

Brush discharge.. i 

Bullitt, his comparison between the 
X-rays and the surgical treatment 

of tuberculosis. 

Bunsen cell. 

Burr, reports of eases by, on bony con¬ 
genital deformities.. 

C 

Caldwell and Simon’s interrupter.... 17s 

Caldwell’s cavity vacuum tube. 424 

Campbell, on the radiotherapy of acne 152 
Cannon’s studies on the stomach dur¬ 
ing digestion as viewed fluoroscopi- 

cally.342 

Cupp and Smith, on a review of the 
advancements made hy irradiation 

in lymphat ic lcuktemia. 4*5 

Cambelli and Luraschi, on the X-rays 

in pnostatic hypertrophy. -192 

Care of battery. 64 

of photographic plates.222 

of static machine. 51 

of vacuum tube. ... MG, 107 

Catalysis,. os 

Cataphoras is. .. 1,1 

its bearing on galvanism 75 

Cataphoric electrodes, for high-fre- 

qucncy currents. . •****» 1 *■’ 

Cathodo rays, chemical and photo¬ 
graphic effect* of. ' ,,<l 

deflection of ,s ‘‘ 

fluorescence and phosplion - 

, I 59 

eonce of. 

physiological effects of 

production of. 1*>\ M** 

radiability of. * ^ 

rcctilincnr propagation of | s ' 
reflection, refraction, and 
polarization of. 
theories to explain the exist 

. I. *9 

once 01. 

Causes and prevention of faulty nega- ^ 

liv «. , !IS ;«*!» 

of X-ray dermatitis. ’ w 

Cautery batteries 

Colls. Bunsen |V , 

charging the 


INDEX. 
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02 j Connal, on high-frequency currents 

41 | in dulness of hearing. 154 

(W Connections of a galvanic lwutery.. (y> 

.. | 2 0rWlmCli0n ° f induclion «*• * ■ ■ 171 

^ *" arrangement of. . 40,63 Continuous 


CcllS :. group'-arrangement of 
(jfOVC 


“jxinil 


illcl 


arrangement of. 


40,63 ContremouUns' measurement of X- 


45 


03 

09 


415-419 


“scries arrant. ^ 

type® of. 

wet and dry. . 

thc X *»y» ;VJ0 

. . 30 

c C. S. system... 

Chain-holder for the static machine 
Change® induced in diseased tissues 

bv the X-rays. 

... •„ o( suuiu modal it ios. 60-01 Crookes, oxpenmems on 

Chemical and photographic offecU of 

radium.. 4 ; IS ' '™' 

Chroinoradiomoier of Bordter, for 

measuring X-rny dosage . . 433 
of Holzknccht, for measuring X- 

ray dosage. *32 

Chronic X-ray dermat it is ,,M) 

Cmomato-radiograplis of t ho henri 329 

Clark, on the therapeutic action of 

the X-rays in cancer.471 4i3 

Classification of radio-activity ■ t<)1 

of radium rays. 59* 

Closure of the bladder, shown skia- 

graphically. *190 

Codman, on fluoroscopy and skiagra¬ 
phy in a study of joint mechan¬ 
ism. 254,255 

on latent, stage of X-ray derma¬ 
titis.* .. 401 

on pulhologv of X-ray dermat it is 101 
on relationship of static machines 
and coils to X-ray dermatitis. 403 
(S« Induction coil.) 
toleninn, on electricity in many oph¬ 
thalmic affections 130,137 

< “ley, conclusions of, on the value of 
the X-rays in malignant disease 

1 ominutntor. 


ray dosage. m 

on the skiagraph in pelvime¬ 
try. 363-365 

Convective currents. 57 

Cossar’s cavity vacuum tube*. 4*24 

Coulomb. 38 

Courtadc, radiometer of.438 

Co veil, on a case of asthma with 
fibroids, cured by galvanism... . 120 
radio-active 

substances. 499 

his assertion that matter Is radi¬ 
ant. 157 

spintliariscope, for studying the 

fluorescence of radium. *500 

tube.... I 1 * 7 

tube for therapeusls . 422 

(,See Vacuum tube.) 

Crypto-radiometer of Wehnelt, for 
measuring X-ray dosage .. 431 

I no 

Cryptoscopo. . 

examination with. 

Ctirie, Professor and Madame, on th<* 
studvof radio-activity. 

Current going the primary coil, m 

the study of X-ray dosage 


Dally, his classification of diadow 

quality with percussion note. 31. 

on pleurisy with effusion, studKHl^ 

skiagraphically 
Dark room in photography. 

D’Arsonval, on high-frequency 
rents. 


rur- 
13S.HI 
218 


impression diaphragm 

disadvantages of 

^ndemior eleoirtKlo 


( onditi 


170 
172 
202 
203 

171 
145 


•ons necessary for 



Dull.thon^ivoin-W^^ 

Davkbon, contact rotary mtcrrapfr ^ 

hhloot.. . 

cign bodies in the eye 

0 »vto! .M-nn,-,.,. «lthth. X-J ^ 
on baoteria 31 W 

•tudy •>< P» v,d . 
clectrodherapoo* 

90 
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532 

Electricity in otology: in deafness of 

auditory nervoorigin Ml 

of historical origin- l-'M 

in otalgia of neuralgic origin 131 
in pruritus of the auricular 

canal. ^ 

in stricture of the cuatnchinn 

mix 1 . ^ 

in tinnitus nurium 132,133.131 
in rhinologynnd laryngology 120-131 
in ana-sthesia of the 

pharynx. 130 

in anosmia. 1-30 

in asthma.. 131 

in atrophic pharyngi¬ 
tis. 130 

in atrophic rhinitis. 120 

in laryngeal fatigue.. . 130 

in ozicna.. . 120 

in pharyngitis. 120 

nature and properties 31 

Electrodes, for cat a phoresis, with 

high-frequency eurrents. I ll, Ho 

for galvanic battery.... 

for laryngology and rtunology 120 

for protrtatic hypertrophy 113 

for stat ic applications. 52 

glass vacuum, for high-frequency 

currents. 143,144 

Electro-diagnosis, hints for practical 

teat ing in. *0 

rules to be followed in. . 31 

Electrolytic interrupters 175-178 

Electro-magnetic or "absolute” 0. <1. 

37 

Electro-magnets. 34 

Electro-motive force ... 37 

of the static machine. . 52 

Elect ro-physiology 02 

Electro-stntie units. . ... 30 

Electro-therapeutic terms, definitions 

of 67 

Elect roton us. 04 

Ellis, on tissue rliangc* due to the X- 
ray* 418 

Envclo developer 227 

Krb’s met Iasi with electrical applica¬ 
tions in epilepsy no 

Essential features of Crookes’ vacuum 
nits- ■ ■ • • 188 

Evolution of the X-rays 150, 157 

Examinations with the cryptoseope. 21 1 


3X. 

Exncr, on the modo of retrogression 
of cancer mcUistuses under radium 

therapy. «u 

Explosion of the tube. 19 $ 

Ext moral method in dental skiag¬ 
raphy. 371 

F 

Factors varying the time of X-ray 

exposure. 220 

Farad. 

Faraday’s laws. Ui'.i 

Faradie current, as a diagnost ic agent 71 

as a t heraj)eut ic agent. 71 

met hod of applicat ion. 73 

Ferguson, on the radiotherapy of 

mnrnmaty carcinoma. 109 

Ferris, on the X-ray treatment of pso¬ 
riasis. 457 

Filters, as prophylaxis against X-ray 

dennatitls. 407 

for X-ray work.420 

Flatten, liis experiments with light on 
acquired pigmenta¬ 
tions. 513 

with red light.517,518 

method of, with concentrated arc 

light.515.510 

treatment of smallpox. 519 

Fixing. . - -1 

bath, acid chrome . 227 

Fluorescence, its application in dis¬ 
ease.. 442,443 

its natural and artificial produc¬ 
tion in tlic human lx>dy l 11 

of radium . ... 500 

of the screen, for measuring X- 
ray dosage ,l ° 

of the tula?and np|>enrnnce of the 
electrodes for measuring X- 

140 

ray dosage 

Fluoromcter of Williams, for measur 
ing X-ray dosage 
| Fluoroscopo 

method of examination with. 
Fluoroscopic examination of biliary 

calculi 

of costal angle 
of diaphragm, in health ami 

*»<.»»»• 
of heart 308,311,325,320,33* 
of liver.. 


Fluoroscopic examination of lungs 300,308 

of spleen. . 348,340 

of stomach. 338-341 

(,SVs .Skiagraphy and the X-rays 
in the treatment of various 
discuses.) 

Fluoroscopy . 

advantages of . 213 

disadvantages of . •• 211 

positions of the tul>e and patient 
for 212,213 

preparation of the patient for. 211 

size, shape, and intensity of the 
image in 213 


iX. 533 

Freund, on hypertrichosis. 447 

on lupus vulgaris. 444 

radiometer of.. . 435 

X-ray action on diseased tissue.. 410 
Friedlandcr’s interrupter. 177 


Galvanic battery. 

care of. 

charging the cells of. 

connections of. 

polarity of. 

(See Cells.) 

current. 


in the eye . 

289 

dosage of. 

67 

in the genito-urinary tract 

288 

Galvanism . . 

62 

in the intestines. 

288 1 

Gnlvano-famdie box. 

67 

in the larynx, trachea, and 


Galvano-faradization. 

09 

bronchi. 

2 SS 

Galvanometer. 


in the irsophngu*. 

287 

Gassiot, experiments of, with the 


in the stomach. 

288 

UulimkorlY coil instead of cells . 

156 

their localization by Barrel’* 


Gassmann, on blood-vessel changes 



'too 



hv Davidson’s method 


Gassmnnn and .Schenkel, on dermati¬ 


295-297 

tis line to the X-rays . 

390 


by Fox’s method. . 298 
by Grashey’s method 

303-305 

by Gronnmn'a mot lux 1 


297 


by Harrison’s method 
by l>eonard’» method 
by puuriograph 
by iUrny’s method, 
by screen met hod 
byShentnil’s method 
by Sweet’s method 200-295 
by t ririugulrit ion met hod 303 
Fox, Ins met hod of locali/ing foreign 

bodies in the eye 208 

on I lie treatment of retinal amrs- 
tlicsiahy voltaic ultemativ 
Inu-tures and dislocations (Srr X- 
rays as a diagnostic agent.) 

I'raiiklin, his views on the ionization 
of confined ga*c* for use in X-ray 

dosage 

frequency «f X-rny exposure 
Freund. on dangers of X-ray therapy 
on fever prodtntion in X-ray 
dermatitis 


135 


Gcisslcr, Heinrich, on glow discharges 106 
General reduction of the negative 2:40 

Geyser, on X-ray treatment of tra¬ 
choma . 488 

Gilchrist, remarks of, on dermatitic 
areas duo to the X-rays. 395 

Gill, on cat a phoresis. 75-77 

(ilass, plates of, for static machines 52 
vacuum electrodes, for high-fre¬ 
quency currents. 143, 111 

Gocht, tlie form of the ray-emitting 
area of anti-cat hodo 219 

Grillith, on electricity in the treat¬ 
ment of aneurism* 127 

(Jrisson’s resonator . ... 185 

Grossman's method of localisation of 
foreign Isxliffs in the eye 297 298 

Ground gin-*-, substitute. 232 

" Group "arrangement of cells 41 

Grouvcn, mi X-ray action on diaoMOd 

tissue . . . 416 

Grove's cell 

Grubbe, on the \-mys in tulierculous 
adenitis W 1 

Guillcminot, his instrument fur cine- 

inato-nidiogniplM 329 
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Labile applications 67-68 

Lara i lie's apparatus for measuring X- 
rny dosage 439 

Intent stage of X-ray dermatitis H)l 

Lawn of Faraday. 189 

nf induction . I® 9 

Load iris diaphragm. 221 

LeclanrM’a toll. (,t 

l«cdttc, on the electrolytic introdue- 
tion of salicylic ions in cases of 

nouralgin . 11 ‘ 

Lenard, on the pro per ties of cathode 

rays. I,r, ~ 

Leonard, his double-focus-tubo 

method for loonlizntion 302 

his prophylaxis against X-ray 

dermatitis . 4(, ~ 

on renal skiagraphy - 3 63 

on the analgesic action of the X- 

rays in neuralgia . 493 > 494 

views of, concerning X-ray in¬ 
fluence on diseased tissue. . . ‘lit* 
Lcukowitsch's ophthaltnological ex¬ 
periments in locating foreign IhmI- 

ics. . 289 

Levcn and Barret, on a study of the 
outlines of the stomach with the 
fliioroscope 3 ‘*'* 

Levy, It., selenium photometer of. »39 

Lcv'v-Dom’s orthodiagraph 328 

Leyden jar r, ~ 

“Life" of the tube 15,8 

Light, action of, on bacteria. 611,612 

on man... 612 

on plants. 611 

for photography. 221 

nature of 610,611 

therapeutic act ion of 613 

treatment by artificial. 614- 621 
by blue • ■••••• 620,621 

hv natural . 614 

by red 617-520 

Light-therapy among tin? ancients 5bt 

Liver, fluoroscopic examination of. . Hitt 

1/jttd redact ion of the negative. . 230 

Localized faradization 

Losscn an<l Morawitz, on the clinical 
and histological findings in leukir- 
mia. after irradiation 48,5 

Lovett and Brown, on X-rays in cox- 
, • 288 

al«u*.. 


M 


McGuire, on tho value of radiothempy 

in varicose veins. 

Macintyro, on the X-rays in rhinology 

Magnet id units . . 

Magnetism, nature and properties of :j;i 
Manders, on radio-active medication 

of rheumatism. ^ 

on the X-rays in epilepsy. . 

Marie and Ribaut, their formuhe and 
table for stereo-skiagraphy 2 - 16,247 

Marx, E., on velocity of the X-rays. i<; s 
Massey, "The A|>osioli Treat incut of 

Fibroids ”. . . 77 

Matignon, Mnj., on the X-rays in war. 286 
Maxwell, Clerk, on tho electro-mag¬ 
netic theory of light.i.v; 

Mayo, on the value of the X-rays in 

exophthalmic goitre.400 

Mechanical interrupters. 172-175 

regeneration of vacuum tubes. 104 
Mechanism of induction.. . 170 

Medical and surgical affections of the 
kidney, st udied skiagraplucallv 351 
Medical induction coil 71-72 

Medico-legal aspect of the X-rays, in 

relation to oesificat ion and age 3S0 
aspect of X-ray sterility. 387,388 
considerations of the X-rays 375-38S 
questions licaring on the X- 

rays . 370, HS 0 

Medium tubes. ..105 

Met hods of measuring X-ray dosage 427 
(See X-ray dosage, mensurc- 
ment of.) 

of viewing stereo-skiagrams 24'i 

Meyer and Eiscnreich, on the X-ray ^ 
treatment, of lcukiomia 

Mica plates for static machines. 

Military surgery, X-rays m 2 *’’’ ‘ 


Millinnipcremeter 

Mills' views concerning the fleetncal 
treatment of neurasthenia. 

Minck and Gocht, on the action 

rays on typhoid bacilli 

Minin's views on tho aiucsthct.c off*' 
of colored light 

Modes of application of stat a- corn- 
.. . .. 1 ; ,.f "holograph'* 1,1 ^ 


velopmcnt 


1 


Monopolar bath-• • • ..;;. J 9 

Moritz. ortlKHhagrnph of. 

table of, showing tho relation be¬ 
tween the size of the heart and 

stature. 330 1 

views of, on orthodiagraphy in 

acute cardiac dilatation . 331 

Morton, “static induced current** 

high-frequency apparatus *>1 140 

value of fluorescence artificially 
produced in the human 

body 442,443 

wave current of. 68,50 

Moscowicz. on the X-niy treatment 
of prostatic hypertrophy 492 

Motor points. 81 

in the chest and abdomen. 87 

in the face 85 

in t he lower limb . 85 

in the neck. 85-87 

in the upper limb. 82-85 

Mounting of photographs 233 

Muffler, for the static machine 54 

Muller's regulation tube 192 

Mu.sham. on the X-rays in general 
and localized tuberculosis.390 

N 

Nature of light. • 510.511 

of radium emanations.. 601 

Negative. (See Photographic nega¬ 
tives.) 

Nerves of special sense, electrical re¬ 
action of. 91 

New radiometer of Freund, for meas¬ 
uring X-ray dosage 435 

Newcomct's device for simultaneous 
treatmi*nt with the X-rays 424 

Neweomet ami Kmll, on the X-ray 
treatment of n case of trachoma -IKS 


Oudin, Barthflcmy, and Darior, on 
alopecia due to the 

X-rays. 306 

on cutaneous changes 
duo to tho X-rays . 405 


Pan coast, on the X-rays in tubercu¬ 
losis. 479,480 

“ Parallel” arrangement of cells .. 40,63 
Pardo, on X-ray treatment, of tra¬ 
choma ..488 

Partial reaction of degeneration.... 91 

Pathological physiology of electric 

currents in disease....... 98 

of X-ray dermatitis. 404 

Pearce, on “ Epiphononcna of Cere¬ 
bral Hemorrhage". 2S1 

Pelvimetry, as studied by the X- 

rays .. . 362-307 

Penetrability of urinary calculi by 

the X-rays.350 

Penetration method of studying X- 

ray dosage. .... - • 129 

Penetration of radium.. 500 

Pennington, on irradiations for pru¬ 
ritus ani. 455 

Permeability of the X-rays. 2S7 

Pfahlor, on eorolmil skiagraphy 279 

un value of X-rays in tubercu¬ 
losis. . .■ 4 ? 9 

Pfahlcr and Schamberg, on X-ray 

filters. 429 

Pftltgcr’s laws of contraction.92-93 

Philipp, on X-ray sterility . 413 

Phillips, radio-active standard of 437 

Photographic negative#, drying of. 228 
faulty, causes and preven¬ 
tion of 234 

general reduction of. - ■ '230 

hardening of 229 


129 

0 


improvement of . . 

01 I 

Occurrence nf radium in nature 

498 ! 

local reduction of. 


' Ihm 

.. 37 j 

stains and spots on. 

F20 

Ohm'# law 

39 ; 

washing of. 

Orthodiagraph of la'vy-Doni 

,.. 328 

(See X-niy negative 

390 

of Morwitz 

OrthiMlingraphie localizer of 

325 328 

Photography, accelerating * 
employed in.. 

5‘20 

Grashey 

303-305 

author's tank for 

57 

Osmosis regulating nils- 

. 191 

dark room for. 


Gitooncope of Beck 

196 

developers employed in 

h22tt 

Oudin, resonator of 

1 13, 1 IS 
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fixing in. r .>07 examinations 

fixing bath. ™ ^ 232 for «kiagmphic ©xami- " 

ground-gin*** substitute in. nations .... 

‘^^"otmndiof development ‘ italic treatment V 
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. |, in 222 Principles of induction 71 
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X-my burn. 382-387 Pyelography. 

Physico-chemical method for rneosur- q 

piV^l‘S.nfmdiun, :.Z Quality of the X-rays ... I*» 

Pliyniology. ,«*, X-ray. in 235,2.50 QaanUmMar of K.enbock. for tune. ^ 
PifTnrd, his principle of ionization for urmg X-ray dos.ig« 

V ’ dosage 137 Qucirel and Acquavita, on the ««lu 

Pta.tograt.bic method in ..«wh* 1- Hon of the o.«unw .y-c.n Am- 

■ g^ b y . 250 grapl.ic.Uy ototbed. 

Plates for skiagraphy, preparation, ^ 

.:." indM - ouibS—^..,, 

PoUnty am. cnncc.lo.no, thoX-^ ^ I J-^Mfourtadc. ..earn, ^ 

r, .«*-*• . 

of the static current. •»* M > 

Porter, on the degree of vacuum of dosage - _ i.fJ 

|ulww 195 of Sabouraud and Noire fl| , 

Po.ition of the tut* and patient in Undunn, tmcrrici.lalI actum of rf _ 

Buoro*opic eaau.innlion. 212,213 cl.on.ual and pl.oto«r,.| 

of tile vacuum tube for thernpeu- f ®®* 0 of t 5<>- 

, .124 effects of. on the eye . Jt . 

Positive* in photography 0,1 tl,< 1,1 rVM J l " ( j ;,y of y41 

Potential, theory of. 34 fluoreaevnee and lunnn... > 


INDEX. 


539 


Radium, influence of, on agglutina- 

tion. . 

occurrence of. .‘ 

penetrating power of. 

physical properties of 

physiological action of. * ,0 ~ 

tlieoretiail considerations con- 
corning ; 001 

i treatment of cutaneous dts- 

503-506 
. . 507 


357 


412 


Radium 

eases . .•. . 

of exophthalmic goitre 
of naevus 
of rnhii's 

Ransom, on the X-rays in the treat- 

incut of tuberculosis- 

React ion of dcgcncrat ion 
Reid, on a new method in renal skiag¬ 
raphy 

Remote and indirect action of the X- 
rays 

Utfmy’s method for the localization of 
foreign bodies 

Renal skiagraphy 352-355 

Rejxuts of scientists on the results of 
Pinson's method in small|>ox 519 

Repumping the vacuum tuls- I9S 

Resonance, ns n factor in high-fre- 
cpiency si tidies 146 

Resonator, Grisson's '■ v,) 

Sorts 

Gudin's 143.14fl.14S 

Restraining solution '-24 

Rheostat M 

Rhootonm 73 

Richardson, on "Electricity in Otol¬ 
ogy •» 132-134 

Rieder, action of the X-rays on Iw 
ter in 390. 


Rontgen rays. (Src X-rays.) 

therapeutics. (See X-rays in 
treatment, etc,) 

lludis-Jicinsky, on the destructive ac¬ 
tion of the X-rays on bac¬ 
teria . . 393 

on the X-rays in intestinal 
obstruction. 345 

S 


Sabouraud, on the X-ray treatment 

of ringworm.. . 450 

I Sahrazfe and Rivitfre, on the notion 
; of the X-rays on the bacillus pn>- 

digiosus . 391 

I Salomonson, on the measurement of 

X-ray dosage. 428 

Sarcoma, its treatment by the X- 

rnys. . 473—177 

Sayen's self-regulating tube 190 

Scheppcgrell, on the radiotherapy of 

I laryngeal carcinoma. 170 

I Schiff and Freund, on the X-rays in 

i hypertrichosis.448 

Schnfo'a battery for hydro-electro- 

thcrapy. 

Schultz, on changes induced in dis¬ 
eased tissues by the X- 
nij-s 415,416 

on dermalitic cluingcs due to the 

X-rays. 397 

Sclmltze and Reck, on the action of 
X-rays on bacteria. . 390 

Schwartz, precipitation test for meas¬ 
uring the strength of the X-rays. 436 

I Hie- I Screen method for the localization of 
392,393 foreign Iwdios. 


technic of, in gastric skiagraphy 
Rinehart, on the necessity of produc¬ 
ing an X-my dermut it is for t he euro 

of disease 

Rockwell, on the relation IsUwcen 


340 (XVc Fluorn«coj)0,) 

Secondary batteries 

or Sagnac rays, prevention of 2J0 
117 Selection and installation of X-ray 


apparatus 


203-207 


galvanism and catnphorrais. 75 Selenium photometer for measuring 


on the treatment of suppuration 
of the middle ear by the gal¬ 
vanic current 

Rontgen, Professor, his discovery of 
the X-rays. 

sketch of the life of 157. 
Rontgeii apparatus. (.See X-ray ap¬ 
paratus.) 


and regenemt ive 


X-ray dosage. 

Self-regulating 
vacuum tula’s 
Self-start ing interrupter 
Sc nn, on the X-ray treatment of leu- 
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Sensitive plnti’s and films 
Sensory systet 


1*9 

173 


eleetrival reactions of 91 
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Scquoira, on the telangiectases m 
dennntitic X-ray areas . • ■ 

41 Scries " arrangement of cells W, w 

Sharp, on the thorium treatment of 

tuberculosis. 

Shenton, method of. for the localiw- 

lion of foreign bodies. :{()1 

on fluoroscopy for ureteral cal¬ 


culi 


350 


Shober’s rndiodc for radium ther- 

.. »**» 

Shoemaker, (5. E., a study of the 
X-rays in a case of sarcoma of the 

abdominal wall.. 

Shoemaker. J. V., his electrode for 

prostatic hypertrophy. 1,3 

Silbergleit, on cardiac (lateral) dw- 
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Sinusoidal current... 

Size, shape, and intensity of image on 

the screen.. . * 

Sjorgcn and Scdcrliohn, on the reac¬ 
tion of blondes and brunettes to the 

X-rays. 

Sketch of the life of Wilhelm Conrad 

Kontgen.lo/.l 

Skiagraph, differentiation lx;t ween it 
and an ordinary photograph. •. • • 

Skiagrapher’s preparation for court 

Skiagraphic tabic. . ’ 

Skiagraphy 214-1 

advantages of the print in. 1 

data on the negat ivc in 1 

immobilization of the |«»rt for. 
plates, preparation, size, etc., for : 
position of the Crookes tube 
in • 210 , 

of the plate for. 

preparation of the patient for. . 

synonyms for the word. 
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X-ray** *"* » .. 

formation '' . 

|ls a diagnostic agent m den h- 

.. 

it, alwccss of tbo antrum 
in alveolar a I wees*, 
in ankylosis of the infe¬ 
rior maxillary articu¬ 
lation 

in detecting pieces of 
broken instrument*, 
in fracture of the infe¬ 
rior maxillary bone, 
in necrosis of the max¬ 
illa . 

in orthodontia 

in root-canal fillings- 

in uncrupted teeth 
as a diagnostic agent in diseases 

of the alimentary 

system. 33ft 

of the intestine 3-D 
of the liver 346, 
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in cardiac atrophy, 
hypertrophy, and 

dilatation. 331 

in dilatation of the 
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in displaced aorta. 330 
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{See X-rays as a diag¬ 
nostic agent in frac¬ 
tures and disloca¬ 
tions.) 

as a diagnostic agent in patho¬ 
logical dislocations. 270 

as a diagnostic agent in rhi- 
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in ossification of the la¬ 
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of acne 452 
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sis. 417-449 
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of lupus erythema¬ 
tosus . 444 
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mentosum 456,457 
in the treatment of malignant 
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360 
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intestines.470 

of the uterus, 470,471 

in sarcoma. . .. 473-177 

in the treatment of various af¬ 
fections. . . 487—195 
of epilepsy ... 495 
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FLUOROSGOPES # SCREENS 

of the recently discovered Fluorescent 
Crystals are being used by a large number 
of physicians, hospitals and experimenters, 
in place of tungstate of calcium and other 
salts, as they accomplish the result of 
showing each image undimmed by previous 
exposure or phosphorescence, make clear the 
most vague shadows which can not be traced 
when calcium of tungstate is used, and are 
absolutely instantaneous in effect. 

A leading scientist says: “I find the 
FI Horoscopes and Screens of this Crystal an 
improvement, over all others iliat I have 
used.” 


MADE ONLY BY THE 

Spring Park Laboratory, 

JAMAICA PLAIN, MASS. 

Also, Complete X-Ray Apparatus, Scientific and Electrical Instruments, 

i 
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164 ELECTRO-CHEMISTRY AND ELECTRO-PHYSrCS § 114 

“Tile second tube possesses a much lower resistance 
(55,000 ohms) for currents of less potential and for 
gynecological uses. The fluid in either tube* selected 
at will by a switch, regulates the dosage by means of 
an adjustable rod regulated at different heights of the 
column. 1 ' 



Fig. 4*. 

Kin raid t Roentgen Ray CoiL 


The Massey Current Controller , The Massey cur¬ 
rent controller consists of a slate disc roughened to 
retain a graphite coating. When the arm or brush is 
at the point marked “start’' (Fig. 49) the circuit is 
open. When it is connected w'ith the graphite point 
the circuit is made, hut the resistance is great. As 
the handle is turned the resistance is lessened by an 
increase of the cross-sectional area of graphite coating 
and the current is increased accordingly. 
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Fig. 4». 

Kiuraide Roentgen Ray Coil, 
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16x36 inches long, is shown herewith. When the 
direct or alternating current service is available, it 
can be connected to same, and whe: v these are not 
available, an electric runabout, delivering a current 
at about 80 volts, may be used. Foe treatment work 
a 6-volt storage battery and mechanical vibrator 
may be substituted. During the past four years this 
outfit has been called into service by a number of 
Chicago radiographers and has proven its praette* 
ability. 

The second type of portable coil, the first example 
of which appeared in the Kinraide coil, employs a 
small step-up transformer, with condensers and 
Tesla coil. A special type of X-ray tube is required 
with these since the current is alternating or rather 
oscillatory. 

The third *vpe is known as a Tesla oscillator and 
consist* of a vibrator cotl with considerable induct¬ 
ance, a rather large condenser and a Tesla coil. 
The character of the discharge from this is the same 
as the second. For treatment work the apparatus 
is quite well adapted and weighing from 50 to 80 
pounds,, is quite portable, but for radiographic work 
its field is limited. 

Interrupters.—In using the coil especial attention 
is given to the character of the interrupter employed. 

Its purpose is to suddenly and completely break 
the current into a succession of impulses, which 
cause the iron core of the primary coil to become 
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PROCEEDINGS 


OF THE 

Society for Psychical Research 

PART XLVI. 

.ri'NR, 1905. 


PRESIDENTIAL ADDRESS. 

Dtlivertd on January 50 th, 1903. 

Bv Sir Oliver Lodge. F.R.S, 

Ik taking the Clmir of Dm Society for one more year and 
giving a third Presidential Address, I think it desirable to 
treat the subject from a business point of view, and to con¬ 
sider ou what lines the Society may profitably work in the 
future. It must be remembered that our primary aim is to 
lie a Scientific Society, to conduct our researches and to 
record our results in aD accurate and scientific manner, so 
as to set an example of careful work in regions where it has 
been the exception rather than the rule, and to be a trust¬ 
worthy guide to the generation of workers who shall follow. 

To be scientific does not mean to be infallible, but it means 
being clear and honest, aud as exact as we know how to be. 
In difficult investigations pioneers have always made sonic 
mistakes, they have no immediate criterion or infallible 
touchstone to distinguish the more true from the less true, but 
if they record their results with anxious care and scrupulous 
honesty aud painstaking precision, their mistakes are only less 
valuable to the next generation than their partially true 
generalisations; and sometimes it turns out, after a century or 

K 
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High-frequency Coils,—The high-frequency coils of Tesla, 
Kinraide, and others operate in a somewhat similar manner 
to the ordinary induction coil, but they are excited not by 
an ordinary electric current interrupted suddenly a few times 
a second, but by a series of very rapidly oscillating currents 
of perhaps several hundred thousand alternations a second. 
Owing to the exceeding rapidity of the oscillations of the pri¬ 
mary current, these high-frequency coils can be made to give 
high-potential discharges with a comparatively small number 
of turns of fine wire in the secondary winding. They produce 
brilliant x-ray effects, but they give discharges which alternate 
in direction, and which are, therefore, not so well adapted 
for practical x-ray work as those obtained from a static machine 
or ordinary induction coil. The alternations of the discharge 
cause much wear on the Crookes tubes, and they produce 
sources of x-rays at other points than the target, thus impairing 
the definition of the tube. For radiographic purposes, there¬ 
fore, the high-frequency outfits are not very satisfactory, 
though for therapeutic work they answer very well, except 
for the rapid destruction of the tubes. 
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the primary' is by direct measurement with an amperemeter. 
The interruptions being very fast and even, the instrument 
docs not have time in which to drop back to the zero point 
after the current has been broken and before it is again 
made, and the result is that in the small space of time 
between impulses the meter remains steady and gives a 
mean value of the current employed. 

High-frequency coils excited by a series of currents of 
rapid oscillation are represented by the Kinraide type. 
While they fulfil therapeutic indications, the rapid alter¬ 
nations of the discharge in these coils do not give sufficient 
definition, as a rule, for good radiographic w T ork. 

Some of these coils are attached to portable apparatus 
supplied with storage cells, which lias the advantage of 
being used in the patient’s own house. These should 
contain at least from four to eight cells in order to supply 
sufficient voltage. Charging at a battery charging station 
is necessary from time to time, although a charge can he 
supplied from a primary battery or from the street main. 
Such a storage-cell portable apparatus is seen upon the 
right in Hate I, 


TUBES. 

How the Ray is Produced. The apparatus required in 
the production of the ac-ray consists essentially of a vacuum 
tube of one form or another, and an electric apparatus for 
exciting the same by means of a high-tension electric current. 
The tubes are usually some modification of the type perfected 
by Sir William tlrookcs in his endeavor to demonstrate and 
validate his theory of radiant matter, at the time so bitterly 
combated by Lcnard and other Continental physicists. In 
the original form the tube with which the rays were first 
produced and demonstrated consisted of a globe having fused 
into its substance two or more metal bodies communicating 
with its interior. When the air or other gas within w-as ex¬ 
hausted to a high degree of vacuum, phenomena of varying 
natures were observable within the tube upon the passage 
of an electric discharge betw een the metal plates. In these 
tubes the cathode stream emanating in straight linos from the 
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cyanide of barium. Screens of the latter kind arc less durable than 
others; they are injured by pressure, and should not be kept In a warm 
room; but each kind has its respective uses, 

Tungstate of Calcium Screen.—-Certain of the tungstate of calcium 
screens arc phosphorescent as well as fluorescent — that is, in a dark 
room they retain the image of an object opaque to the rays for a moment 
after the lube has been shut off. They should therefore be tested in 
the following way before being purchased: - 

After the physician has been long enough iti the dark room to 
get his eyes into condition to sec the fluorescence, the vacuum tube 
should be excited and the light from it should be excluded by covering 



Fill, 47. TuU: hmlcL-r closed am 3 ready kr use. 


the tube with a dark doth, or by placing it in the box already described, 
A piece of heavy metal should then be placed under the fluorescent 
screen and held in the same position for a minute or two. While the 
physician is thus observing the screen, the current should be shut off 
from the tube. If the screen has simply fluorescent properties it will 
instantly become dark, but if the part protected by the metal remains 
dark, and the other portions retain any brightness, the screen has phos¬ 
phorescent as w-ell as fluorescent properties, and should be discarded. 
Mr. T. R. Kinraide, of the Spring Park Laboratory, Huston, Mass., has 
succeeded, by his careful and laborious investigation, in making tung- 
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state of calcium screens that are without phosphorescence. They are 
very satisfactory, and I prefer them to any others that 1 have used. 

Tungstate of Calcium Screen better for Elamination* of the Thorax 
than Plutino-Cyanide of Barium- — For examinations of the heart and 
lungs the character of the light from the tungstate of calcium screen is 
more satisfactory than that from the platino-cyamde of barium. 

PlatiuO’Cyanide of Barium Screen, ”The platino*cyanide of barium 
screens u-hich l had from Kahlbaum of Berlin were out as good as those 
I obtained in the United States from Aylesworth & Jackson (now 
Francis E. Jackson) of Orange, N, J. The first screens made by the 
Latter firm deter in rated rapidly, but this difficulty has been partially 
overcome bv them, and probably also by Kahlbaum. 

Size of Screen. —The screen for examining the thorax should be at 
least ’5 X 30 . or, still better, 30 x 35 centimetres, so that both sides of 
the chest may bo seen at once and thus he readily compared \ for ordinary 
uses jo x 25 centimetres. For examination of the neck a screen small 
enough to go between the clavicle and the Jaw is necessary. 

Sheet of Glass or Film of Celluloid. — A thin sheet of glass or a film 
of celluloid may he placed over the surface of the screen, upon which 
the outlines seen during an examination may be traced with a pencil. 
When glass is used the lines may be drawn with an ordinary pencil, if 
the glass is ground ; if, 011 the other hand, the celluloid is used, or clear 
glass, a lithographer's j^encil is necessary. (See Chapter III.) 

Fi L’otweeorE 

The Huorosvii[>c is .1 pvr. 1111 id.il truncated box, the base of which is 
formed by the fluorescent screen and the top of *hieh has an opening 
which tits over the eves in ;i w ay to exclude the light from the room. 
(See Chapter 111 . Fig, 61 . > 

Comparison of Fluorescent Screen ftnd Ftuoroscope. — The fiuoroscope, 
shown in Chapter III, Fig. 61 , is a very convenient form of apparatus, 
but usually 1 prefer to make X-ray examinations of the chest with an 
open screen, the edges of which are strengthened by a frame, (See 
Chapter HI. Fig, $<\) 

FRivroe.it t line IYate 

The general rules of photography apply in developing, fixing, and 
preserving the X-ray negatives, and therefore only a few suggestions 
will be given here. 
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186 Proceedings of the Society of Arts. 

with the watcT divides, and the diversion of the smaller streams. 
Many interesting pictures were shown to illustrate the character of 
the country and buildings erected by the company, 

A discussion followed. The meeting was then adjourned 


Boston, April 13, 1899. 

The 525th regular meeting of the Society op Arts was held this 
day at the Massachusetts Institute of Technology with Mr. George W. 
Blodgett in the chair Forty persons were present. 

The proceedings of the last meeting were read and approved. 
Mr. Charles L. Norton, "93, Instructor in Heat Measurements at the 
Massachusetts Institute of Technology, and Mr. Osman S. Armstrong, 
Electrician, Riverside Press, Cambridge, were elected Associate Mem¬ 
bers of the Society. 

The Chairman then introduced Mr. George L. Hosmer, of the 
Massachusetts Institute of Technology, who presented a paper on 
”The Middlesex Fells Geodetic Observatory," 1 This observatory 15 
intended primarily to be used in giving instruction in the most re- 
lined methods of determining latitude ami longitude, and secondarily 
to be Used in magnetic and gravity observations. A description was 
given of the building and instruments, which include a transit of 
2! inches aperture, 2 ? inches focus, a sidereal chronometer, chrono¬ 
graph. alt-azimuth, etc. 

Observations have been made during the past term fur the deter¬ 
mination of time, and on latitude by Talcott’s method. Arrange¬ 
ments have been made for the determination of longitude by tele¬ 
graph connection with the Harvard observatory. The freedom of the 
observatory from vibrations, and its distance from magnetic disturb¬ 
ances, permits of much work that could not before he performed at 
any of the Institute buildings, 

A discussion followed, and the meeting then adjourned. 


Boston, April ay, 1S99. 

The 526th regular meeting of the Society of Arts was held this 
day in Room 22, Walker Building, Massachusetts Institute of Tech- 
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Proceedings cf the Society of Arts. i By 

nology. President Crafts presided. One hundred and fifty persons 
were present. 

The minutes of the last meeting were read and accepted. It was 
voted, on motion of Professor Charles R, Cross, and seconded by Mr. 
G. W. Blodgett! that the President appoint a committee to nominate 
the Executive Committee for the ensuing year. 

Mr. T. B, Kinraide, of the Spring Park Laboratory, Jamaica Plain, 
was then introduced and read a paper on "A New Form of Induction 
Coil.” This unique form of induction coil of great power has been 
especially applied to the study of discharges by the aid of photographic 
processes, the plate being balanced on the top of the discharging globe 
in a dark room, and being developed after exposure to the light of the 
discharge. This process reveals in a striking manner the marked dif¬ 
ference that exists between the positive and negative discharges. The 
apparatus was exhibited in operation, and photographic plates were 
shown by the lantern. The figures produced were of extraordinary 
beauty, and the delicacy of detail was brought out very clearly by the 
lantern. 

A vote of thanks was tendered the lecturer for his very interesting 
and instructive paper. The meeting then adjourned. 

Arthur T. Hopkins, Secretary. 


Boston, May 11 , l Sty). 

The 37 th annual meeting, 537 th regular meeting, of the Sticicxv 
of Arts was held at the Institute on this day at S i j . k., with Mr. 
Blodgett in the chair, and Dr. Bigdnw as Secretary pro tem. Twenty 
persons were present. 

The record of the previous meeting was read and approved. The 
Secretary read the Annual Report of the Executive Committee. It 
was voted that the report be accepted and placed on file. 

ANNUAL REPORT OF THE EXECUTIVE COMMITTEE, 

The fiffil moling of the StiClfcrY uf Arts for the [-resent year hetd on Oclobcf TJ. 
i3'>3„ t oLiflein mealing* h-iv% liepn held, am| (he (u| Jawing [^i|)er* bite been read : 

11 3Ucc<rij in Milk; Including Eh cb Role in UuEter and Making.” Ml S, U. 

Kt\ih r Jr. 

“ Wool, wbh PracEicil FtaEuie* tb*l Kmcr into th? l"i>tinimg of a. Wool Tariff / 1 by Mr 
Henry Q. Kittped^ 
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appendix 



TECJTXir OF KONTGKX KAY THKRA’PY 

mmiNO the preparation of the present volume, I conceived the idea of add,:**. 
in * leers to some of the better known ROntgen therapists. ««k,ng that they ,„ pply 
,he data of their technic on the blank enclosed for that purpose. 

I wm gratified by the cordial response*, that my commit mention* elicited, and 
interested in the widely divergent opinions, that have the.r adherents i„ thu 
country and abroad. 

The statements offered, in several instances, were so comprehensive that |> lcc 
was lacking to record the data. In those cases, an asterisk (*) has l>een placed, 
referring the reader to a detailed explanation in the addendum 

The following abbreviations have been employed, which, like the tabulation 
itself and the addendum, arc arranged in alphabetical order. 

COILS. 

A-N. -App«-N«?wton. 

C. - Caldwell. 

Fes. -Fowenden. 

K. A K. Kelley and Koett. 

K. Kinraido. 

L. Leeds. 

I,. AN. I.eed* and Northrop. 

Q. Queen. 

R„ G. A S. Kcmigrr. Gebbert and Schall. 

Kubm. Ruhmkorff. 

R.l Rontgcn. 

It. MTg. Co.l Kontgen Manufacturing Co. 

Sch. -Scheidcl. 

Bn. Snook. 

W. A B. -Waite and Bartlett. 

Will. Willyoung. 


INTERRUPTERS. 

D.-Davidson. 
Gai. Gaiffe. 

K. Ktnratdc. 
R. Rontgcn. 
W. Wehnelt. 


STATIC MACHINES. 

Columb. 'Columbia. 
v _ (Van Ilouten and 
V * 1 ' ( Ten Broeck 

Wag. Wagner. 

W. A It. Waite and Bartlett. 


VACUUM TUBES. 


F, 

G. A It. 
G 

M. A W 
Maeb 


Friedlander. 

■Green and Hauer. 
Gundelacb. 

Macala^ter and Wiggm 
Maehlett. 

Mon. Monel), 

M. MQller. 

Q. Queen. 

W. A It. Waite and Bartlett. 


APPENDIX. 

523 

BAGT4KB. 1*. II, H(j ILSC'H ’>0 Vnlta «*• 

' l Ti',- C !', r ,'"'" Ifc euploy. different mnK 3°E£? ""“ n “’>> • "0 volu 

1 B,ddi. ;.„d iwU, ™|S”“n, ;.t L£S?f W 0-iJi* 

fcSST " y,hc,na " .. 

h»l.l,y par, by plying a .hkld »r„u„d tj ,„bn ° 


b re ak, c ^Sd^'wk T ^^r^„'r s 


. ^.uni 1 , urrciK uisi* second and the M vniko M A. I'seethc 

mm screen for deep parts. For lupus, low penetration and no screen. Hi 
I use any old lube that is not good enough for radiographic work or tl, 
seasoning for that purpose.” He declares that the siatic machine for X-rav 
useless. 


He writes ; 
that needs 
•ray work, is 


Punham, KrvNON. He believes that a French tub- is ivst; he also employs the 
rnedwnuer an d the (lundelach Ho has not found self-regulating tube* valuable, 
unless personally regulated. He stivs tlmt the distance of the anode from the patient'* 
skm varies, because he brings the glass to within one inch of the cutaneous surface 
His voltage (primary * is 10 io IK), with loud ; US, without load ; and he has the anode 
red hot (usually), before treatment is finished. He regards the spintermeter and 
penetmmeter as inaccurate, so that ho prefers a new method. He protects the ports 
very carefully, hut not close to the lesion. An erythema, he asserts, ia necessary in 
lupus, mycosis fungoides, epithelioma, etc. Ho often gives daily treatment; at other 
times only once in two week*. 

Fiunkun, MiLTON W. He estimate* the degree of vacuum of the tube by both 
the spintermeter and the penetmmeter; preferring Hohtknccht’a method of standard¬ 
isation of the electroscope and the Franklin electroscope for general use. It i* his 
practice to cover everything with lead except the lesion. I lie N'st indication to 
cense the treatment is the presence of any inflammatory sign on the healthy "kin ; hw 
only other rule is. when excessive sloughing occurs on an open lesion. 

FrkunH. Lkopold. For suporficial lesions, a soft tube (Wehneltskiameter,. 
5-12 cm.; for sulK Utnncous and deep-sealed lesion*, a hard tube (\\ clinch skiameter 
10-15 cm. In treating the more deeply seated aifectmns. hound u 
green-blue light the tube, in ■uperiiciul nffeclions. by a deep > p 

fl„ mnnlmsires .location of individuality, idiosyncrasy, etc.. at.cl advo«t« rented 

"willS until slight reaction swelling,. rcdncM, P^^^^To 

He protects the |Kitient with lead-foil or mercurial *’^^fo bolioS that treatment 

«-* - Ja .- 

treatment, which I have appended, in hw technic. 

Giutwis, J. 1> Gibson brings the AnipSmVCVp 

lesions, and an distant as lk m'dics f.ir Pjjj ca-c*. he cm i4oys a quantity 

- ....*.. 

.■Uinl by 0. B Unrashtw. »*>*• 


p. 348. 


1 Klm.nl.tl-n.nd lUJtolkmpy. M UvM r<n»t. 
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dosage by the fluorosro|)o and spark-gap. He w treatment at „ 
an erythema or an elevation of temperature. He appr. )V , ' 
3SSr?to”of ancrytLmn in malignant and superficial affections. '>* 

Gikdwood (>. P. Current of 220 volts from the street: in the hospital i , u 
For hospital use a 12-inrl. Biddle coil and a lO-.nch heshc Miller. In «hJ oflit^J J* 
inch r Chadwick) mercury dip and a 12-inch Apps coil. He varies his in.,,, 
according to his coil and tube, from 300 mechanical to .1000 electrolvtic. ||, 
ilovsn voltage of 220 cut down by the rheostat to 200. He is guided in his 
by a greenish-yellow fluorescence of the nils- 

C.rurre, Emil H. A subdued fluorescence of the luminous hemisphere , ,i 
tulw is his guide ; the vacuum is estimated by the resistance of the tube. s> , , JJ 
with air resistance between the prime conductors of the generator. He protect ,i. 
healthy parts by means of Grubbe’s X-rav foil. Ho believes that an ervtl ,■' 
necessary in the treatment of all superficial lesions. 

Hall-Edwards, J. Ho twee Herman and French makes of vacuum tube irM i 
finds the non-regulating best for radiography, the self-regulating fdr treatment p 0 
uses all tulies, no matter what the vacuum, at from I to 12 inches. He ., v . 
the radiochroinometer, radiometer, etc., for experimental ion only. He proton rj^. 
healthy parts bv plaster of Paris masks and a bandage covered with i... (t .| 

He writes me that in all hitj varied exrxriencc—Officer in Clrnrgc of the \. ra y 
Department of the Birmingham General Hospital and late of the Imperial Yeomanry 
Hospitals in South Africa—he 1ms found nothing to relieve the painful, chronic 
dermatitis, from which he is a sufferer. 

Hkthkrington, J. P. He uses his own water-cooled interrupter or the Km. 
raide, the number of interruptions in either being about equal to tfio Wehnelt. H c 
ust>s a variety of vacuum tul>«*s, among which may be mentioned : The Queen. Yolr- 
Ohm, Friedlander, Wagner, Swctt and Lewis, Midler, etc. He tells me that in- pre¬ 
fers the non-regulating and the self-regulating, to the osmo-regulating, variety. For 
cutaneous lesions, he brings the anode as dose as possible to the part. unit-, rhe 
affected area is very large; in deep-seated conditions, as low a vacuum as will pene¬ 
trate to thedesired depth. He only uses lead to protect special parts, such a - the 
hair ; and discontinues treatment at a commencing erythema, or disappearance «u' die 
lesion. He believes an erythema is necessary to obtain rapid results, or to i move 
hair. It is his aim to produce erythema in nearly every' case. 

Holding, A. *lho indication to discontinue treatment is a "slight erythema.” 
Ib- says that “ a slight erythema may at times Is* necessary in superficial skin k miu, 
but even then it is to be avoided if possible." He believes that prevention i- tier 
than all the cures for X-ray dermatitis. 

Kikximck, Robert. He approves of the Benoist-Walter radiochromomeD-r, 
average penetration 4 to 0, mostly 5. He uses his quantimeter in conjunction with 
Sabouraud-NoirtS radiometer for dosage, and for comparison by artificial illumination 
he takes advantage of Sclieiner’s benzine lamp. He believes that, a complete treat- 
ment by massive doses, once or twice monthly, is the most effective method lb i.» 
much opposed to frequently repeated irradiations. 

Laqiterrikrk, Albert. The inilliatnperage in the seeomlnry is measured by 
(laitle s milliampereinetcr, the length of the spark by the spinlermctcr. The pene¬ 
tration is determined by the radiochromorneter of Benoist, and the dosage by tin* 
radiometer of .Salxiumud and Noird. The occurrence of erythema causes him !i ’ 
fear indeed he often looks for a certain determinate degree of it ; he believe*; Iv 
Us likelihood can never be rigorously excluded, as idiosyncrasy plays so largely ' 
role. He asserts that an erythema is beneficial in certain rebellious cases of lup'-p 
and in some of the epitheliomata. The various kinds of appamiu.s devised by Gailfc 
are much in vogue in France. 

Leonard, Chah. L. Leonard uses, as protective measures, a load-covered b"^. 
a lead-glass shield, and an aluminium screen. He believes an erythema necessary "hen 
the disease will not yield without. 

Morton, Reginald. He advises the employment of the Apps-Nowton '<nl 
He finds that the liest results in his work are accomplished by two ten-inch coils ate 
one eighteen-inch. He estimates his dosage by the apple-green color of the nil*, 


appendix. 

. 

lesions, including rodent ulcer, in the depart men? V i^’ ‘• ,1 l*r 1 i< i.,| 

dOuhUi If an rrythenia i.,*Iv^'r'nlly "■ the Ml1 * "nly. He 

a mild erythema usually develops, followed bv tanninV ‘it m Wr<k *’ ’ 

rav U !n n , U, . bCS i Prcft ‘ nihl - V old :i,Kl ‘hardened”'; the*. only 'i'* 1 " 

n»>. m contradistinction to the quality of the \. r J L f v , a ‘herapcimc’ X- 
skiagraph. He believes that hi T£'Zn\ * ‘ 

.he t$yS3"2j*5& %,*fisss '.fe uST, 0 ' r uum l '- v "« w*™*. M 

til" treatment ", n.^ nn e e, nJ-W Tn ,\ ,hTl «*»>■»£« » .l,e„ 

remark, the neenrreL SS&Stfii C^ST'- * 

work U > Wnh lr( VQ uco, Ol a valaslor and WigginTubesfor deeper 

J??/ t ,'J h t5 0 mechanical spring interrupter and a 21-inch cod, his amperage l > 
to 3, on lb-inch coils it is usually more, lie estimates the vacuum the t5L bv 
3HS2 8{ ’ ark length when the tuln* is known to lie reliable and constant • offier- 
'V . , C 8 °. r V i *° thu 'knoist scale in addition. Be tell* me that hi* average length 

of treatment is a very variable quantity; for the average case of opithclioma 10 to 

ui'H™, r,\ re V? ‘rr : v,,, ‘ k H r pr ,,ec,H ,h « ». y the 

diaphragm of the tube shield, lead-foil or wet leather, lie remarks that treatment 
sliould Ik? discontinued when it is certain that the condition has been cured, and that the 
production of an erythema ts a jxior nnd misleading guide As a prophylactic measure 
against X-ray dermatitis alcohol with talcum powder or stearate of*line is recom¬ 
mended. Tho above will also answer for burns of the first degree, or an evaporating 
lotion of lead water and laudanum may Is* used for a slight dermatitis For burn* <>f 
the second degree : dry powder : lead water and laudanum ; xinc oxide ointment ; 
or picric acid solution 1 KXM). For burns of tiie third degree: xinc ointment, nr 
picric acid solution. For pain: lexul water and laudanum or orthoform. For burns 
of tho fourth degree : the some ; to be treated more a* a surgical condition. Chronic 
ulceration of the patient, Panooost regards ns n surgical condition. In some ea*e» 

I ticric acid Iiils Imtii satisfactory. If healing is obstinate, excise, allow the ulcer to 
teal, or skin graft, or suture the edges together. 

Pearler, (5. Iv He employs a 7-inch Leeds eoil and a number of roil* of the 
Hotitgon Manufacturing 0t». ‘.l-.15-.I8*. and 20-inch. The vacuum tubes that lie pre¬ 

fer* include ; lleinze and Bauer, (lrci*n an«l Bauer, Mulh r, Friedlander, Machlr'i, 
Macalaster and Wiggin. He Is of the opinion that a dertiuttiii* or toxa-mm i* t 'lnngi'r 
signal for the operator, and that it i* seldom necessary to produce an erythema 
except when irradiating superficial lesions. 

Price Wrhton A. House* a largo number of coils, interrupter*, and iuIh**. 
but fail* to'give their make oi name*. Tho distance of the anode from the twitciu * 
skin varies . usually it is fmm fi to 10 inches He states that In* vacuum in\x* >«k» 
varv very much in superficial, subcutaneous, and deep-seated lamditton*. ‘ or ,,1 > 
S&’WVJSL ■! » very hknh .rap-ree »»l wry high 
modifying these with different conditions. 

.«'"s , 7h^ r H4 ** 

In therapy he also employ* a 12-inch cod w. h > ,. direct current, 

series; interruptions. 10 per second ; . . villowSrecn iluoresceiirr <>f 

1,0 volte. For superficial lesions c * •• „,. V ar,.. li¬ 

the tube ; for deep affections, by what i,| ((1 c,„dition of the |»tw'nt, 

length of treatment "acceding hi* MM W T? 

..... a " ....■ . . 

able in a few olwtinnto diseases 
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f r He uses Queen, Molhr and Gundclach (regulating Ul ,, 
.svh.oihk.io, J. I‘- jHgJSSrc with medium high tubes; three-fifth* 
fiftl. t<- two*nfth* «n«» ,r [ ■ bc8t For accuintc dosage bchamliorg dc,*.,,,, ; 


.svh.oihkuo, i linip ere with medium mgn «m>e* < .to-iuu,, • 

One-fifth to t^f.^ low lubes. For accuintc dosage bchainl>erg d, T <. )1(1 1 

threediftiiN niilliwniierM jor d No .j ^ fairly exact for nuperfiei:,! |. ' 

SUoiMV radioebromomet^, ? arjetiea average length of treatment m ( N 

and from «>.«« f.j °S ‘ '% St« twice or 1hr.ee weekly. He averts that ery,J 
neons affections is a ,0 ° following vigorous treatment, is an indication i| ,, 

STpecislIy if ^JSg^ZSSSX It is his belief that in ordinary .;; 

irradiat ions^shonld^be ftI) ^ema is not a *n* qua non, but that its prod,.,,-,;* 

Jctf^'remcdial measure. 

,Scott, J. N. Scott say 

l‘pon beginning treatment, m 


jnV s • “I try to use the same tube on the same , 

*, record the length of treatment, amperage, number 0 f 
that the tube will ‘back up, etc. 1 gradually \, n^\ l( . n 
internipnons. j ; cvidcnm l, baaing future treatments the 

„ u " r ' Xt^ opUhdi<.ma every day, and 3eeper growth, everv .,, „Z 

above data. He ir , , ,| l0 patient by a metallic box which hits adjustable 

°JLX£ for «ltc ZZ2£ of the rays- He believes that an erythema is necessary j. 
every ease -- “ >,nn 


or the passage 01 mv 

./except when the eye is involved. 



c. JIOHFK John B. He judges of the dosage by a whitish-yellow to a light green 

Muihkk John , he anode normal to chcrry-rcd. He estimates the <1,^,,. 

r“bv the smrk-gap on the coil and tube, the amperage in the primary 
0f r i t he degree i.} the fluorescence in the fluoroscopc, etc He discontinue <n,n- 
'the eSwtting worse, instead of belter <" towmia ). He says: ' < if he* 
inent if the case isge »> , a dium bromide. ‘20 milligrammes in two aluminium 
iE£ '■> Zs *£ X fr.>m I to :« nr > hour* ; valuable in ftmmataU. MU, 
carbuncles, moles, warts, na?vi, epithelioma, sarcoma, etc. 

h i j) j V Dosage is determined by a light to dark green fluorescenc e of the 
tube • "the* heavy anode?' be averts. “ do not get red hot. He believe* that the 
ItesTlime to discontinue treatment is at the appearance of any erythema, taking into 
consideration the duration and number of the exposures. 

Stkwa nr Titos. J. For superficial conditions he uses a Queen tube or on- that 
run be kept low. In his work he employs the Gundelnch, Queen, and Muller tubes; 
Se the first and last for therapy. He believes that the maximum muuit .u-of 
m v/is emanating from the tub- when the anode is of a dull reel color. He thinks 
it necessary to produce an erythema to determine the maximum individual dose. 

Stover G. If. Stover uses a great variety of coils, interruptcis and tubes. 
\mong the coils may lie mentioned : Heinzc 12-inch, Sehcidcl l‘--m<'h, M< >' 1 
ere- The vac uum tubes include Green and Hauer. Macalastcr and \N iggm b"< ■ ,n ' 1 

Lewis. Muller, cte. In estimating the vacuum of the tube he take** into roiiwjb r » .«•!» 
the primary current, the appearance of the tul>c. and the spintcrmctcr-gap. ‘ . 

ten minutes' treatment to cutaneous diseases and from 10 to 15 mmuu f r 
cutaneous and deeper affections. He believes that the best tune to disco i 
inent is at the approach of cure or transient or definite erythema He »*“•' * 
lupus vulgaris and cutaneous epithelioma, the production of an erythema is * ' 

Waiah, David. Walsh writes me that of late he has not followed up 1 
pcutic aspect of the X-rays, lieyond treating a few cases of ringworm, ref 
carcinoma, and rodent ulcer, lie remarks that his publications contain mu 1 
technic. 
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/ Sauk 

1 Baetjer, F. I!. 


IMilfiiro 

Baltimore, Md. 


2 Itanium, O. S.. 

3 : Breneman, p. p._ 

* Caldwoll, K. W. 

•> Bonham. Kcnruui.. 

fl Franklin, J|. W,. 

7 Freund, I,. 

| 

£ Glbaon, J. D.. 

9 Gird wood, G. P. 

10 Gmhbe. E. H. 

11 ltill-F/lwiinlii, John 

12 Hethcrlngtoo, J. P_ 

13 Holding, A. 


11 Join*, H. Lewi*.... 
13 Kfcnbtok. Hubert. 
’<» Lnqucrrttre, A. 


17 Leonard, Cha*. L. 

18 Marsh, Jit*, P. 


19 Morton, K. 

20 • Morton. Wm. J. 

21 Xcwoomet, Wm. S. 

22 Panouant. H. K. 

23 Pfahlcr, 0. E.. 

21 Price, Weston A. 

25 RudbKlfcfnsky, J. 

20 Schnnibeiy, J. F. 

27 Scott. J. X. 

28 Shober. John B. 

29 Smith. J. F... . 

SO Stewart, Tho*. J. 

31 Stover. O. H. . 


32 W«l»li, David. London. . 



. I-o* Angelo*. Oil. . w. A B. 

. Lancanter, Pa. 

. New York, X. Y... .. 

• ••• Clnclnnntl. o. 

.... New York. X. Y. 

— Vienna. 

—j Denver, Ool. v. a t... 

Betz.. .. 

• ••■ Montreal . w. 

• •• Chicago, Ill... 

• • England. 

... Lognn*|xirt, Ind... Wag. 

• • • Albany, X. Y. 


■.. London 

■ Vienna. Ebonite. lo 800-1200 22 

... Pari*_ 


. Philadelphia, Pa. 
Troy, X. Y. 


. London.. . 

. New York. X. Y... V. A T. lft oOO-COO :rj 

. Philadelphia, p«. f t 

■ Philadelphia, IVt. 

. Philadelphia, Pa. 

Cleveland, O.. 

< V-*lar Rapid*. In. V. A T. lg voo-aw • 


. KniiMui City, Mo. 

. Philadelphia, Pn... 

J Chicago, III.. 

Philadelphia, Ita.. 

Iiem’cr, Col... 


• • | (5) 70 volt*. 

A-X. 

10 . is • 

25, 4ft 

45-M 

: 13.51.30 

45. dl 

21, 45 

40 

50.30.20 

i. (d) doo-aooo. 

1. 2 . 3, my own, (C) 3000- 
I to.ooo. 

1.3*. 

1 1,3. 

1,2,8, 4. 


<*> *0 volt*. 

<•» M volt*; ( 2 ) ng v. 

• Ill 110 volt*. 

(h Ho volu . 

win. 

L,. Bn., U . 

H. MIk. Co.. 

L..K. Mfg.Co.* 

Boh., Huhtn... 

1N-J0 

18.20.1J 

18. 24 

9. 18 
! ui 

20,12,8 

3. (1) M .. G. 

1.2, Q.. M„ F..G. 

(4) Q..G..M. A W. 

(7) 110 Volta 

Soh., Fea. 

20, 12 

20. 18 

: 50. 30 

50, 45 

1,3. 

1.3, (d) 800. 

4 •. 

1. 2, 3, (4) many. 

•*) a> volu. 

It. 





tin volu ... 

9 1 

23 



Bob. 

12,14,22 

30.35.55 

a. 3. 1 

2, (4) F.. G., M. A W. 

, . 

Q., 1. 

12, 18 | 

30. 15 

1.3. («) €00. 

2. (4)y.,<l.. M.*. 

' 2 >. 2D0 Volta. 




2,3.4. j 

2, 3, ( 4 ) •. 

A-X. 

12 1 

no 1 ! 

2. I>. 

Ht-muxta) 
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technic op R6 NT( i. tH^ pY ' 

»• PK '*riz^ rr ''' C, ' T ' 


-Continued. 


IP's tor* Hat Dkrnatiti* 


3 Ye*. 


13 Ye* . 
1ft Yc* . 


27 Yes . 


Yes .... 
Yes ... 
Yes ... 


„ 2 . What is vour nvrr- 

t- agelsnuth of treat- 

went T How often 
per week T 

3. IN* you protect 
healthy (ort, 
and how? 

*. Mint is the | JM | t„. 
ihVntlei, to,line.,||. 

tlliile treutm-nt ? 

Is It a mi I >1 rry- 
Utema? 


• Lead-foil . 

Ye* •. 

j- 

.. Varies: daily to 3 


weekly. 

• •. 10; 1 to 3. 

. 

Yc*. shield. 

Tinfoil. 

MU <1 crythcmn. 

Krythema genemlly .. 

J Yea . 1 

• •• 12 minute* •. 


! Lead •. 

1 Yea •. 

Tanning t-riinctinic*.,. 

•Ye*. 

7*4 minutes; thrice ... 

.. 3-10; dally to monthly 

. • 10 minutes: dally. 

Ye*, for eye and hair . 

Lead shield 

• Very mild. 

Yea •. 

Skin red net* - 

Dermatitis. 

.. A minutes; thrice. 

Yea •. 

SHtrht «!»*nnarltN T 

. • 3-5 minute*; 1-3 days. 

Lead. 

• I'refiT 

.. 3 minutes; 3 times.... 

Lend. 

•Yen.L 

• • 10 minutes; twice. 

Lead-foil... 

Yen 

■ • Vnrlo*. 

I>ea<t *. 

r;.[ 

. 10 minute*; thrice_ 

Lead. 

T Ye*. 1 

. 10 minutes; thrice .... 

Tin-foil. 

IIypcrmin Ia some¬ 
times. 

. 13 minutes; 2-3 times 

Lend. 

Yea •. 

- 10 minute*; 1-7 time* . 

Ix-n«l.. ., 

Recovery •. 

. Varies *. 

■ 10-30 minute*; 1-0 

times. 

Yc* •. 

•.j 1 



. 10-13 minutes; thrice. 

. 3 minutes; 2-3 time*.. 

Tin-foil. 

I-tcnd-foll. 

Yea. * 

Yea . * 

9 inirmu * * 

Ym •. 

N'pcroals; no. * 

. 13 minutes ;time* 

. 3 minutes; thrice. 

. 10 minute*; thrice... 

. 10-13 minute* ; thrice. 

Tube shielded. 

I>carl. 

l>-a«l ami gin** shield 

l^v»d . 

Toxn-mla ; no*. 1 

Blight cryth*®*. 


»** 1. 

-4 


What I* your treatment fur the acute and chronic forms of the hIkitcI 


MrIIri 

Pupcrtieui 

I.'ipe* 


V, r - v rarely. 

I 

.4 

.f 


Always. 

UradH 


... irritating unguent, tv* lanolin. prevent* Incrustation and i- strongly recommended. 

Ia lbe n , Utc ^h!n? 0 burSde* r up, and stimulate with the galvanic current. If rebellious to treatment, 

r ° f <*tindskin K T » ,t * 

/ , nd* entirely on the severity of the dermatitis and the idiosyncrasy of the i*tlont. 

^Tri^cnu, sparingly. Salicylic collodion for scales; forulcem. argyrol (20to30 per cent. 

^ft); c^r P er latter with silver-leaf. 

I hate none, nor do I know of nny. 

, . , lnnt equal proportion* (Dr. C. W. Allen’s formula,. 

. *, . .« . -—-»- - *-* 

".. 

. For the acute form, a load lotion. Have found nothing satisfactory or 

. Owtor oil and ltasham mixture. „wmtlou. Lanolin in case* of 

.m. .t,i« <*»*• •" “‘“ uU ““ 

(arched condition, for circulation and cutnneon 

the circulation, locally. 

. For the acute form, protection from air and mechanical l j 

. The usual methods in vogue. _ Thc app j| mt |on of a thick ointment of the 

The lesion should be unexposed and lw Jj^*JJI[Ii«y r m*chlne. . ., —^ 

oxide of r.lm>. Thc effluve from a hlgh-freqm ne> Ju ,|,lng. For chronk 

•out and allay ds'rmnuu* »» • 

!*t#amte of xlnc. with Ichthyol 10 r*f.** n 1 Jl( 1 |?irt,ofonn for *■*»«»- 
sterile gauze and normal wilt solution w llh ortm 




f 

f 

4 


f 

T- 

|- 


Mnt Ihc tart w ith au aqueous solution remov'd •• 

water the boUcr the belter. In the chronic tor. , 
or el|(htc«'M months. 

• 'station of Irradiatloti. l*-*d lotion. 

Meet the symptoms as they arise, the wtmc as yon would i ^ ^ thl) ^tdendum lr(<k). 

The treatment recommended Is a lengthy one. and I* * application* 

. Avoid all irritatiuK n » • 

I'Uomtlnur X-ray therapy. TraM nanny other burn. 


•dive oil. llsterlne. ami bismuth suhnllrnte. equal P*d* ^ 

P»l» ha. t*-en rellovwl, In a few Instance*. h>’»n ointment c«>u'l 
■m rnJorrwl, In unu ouncf of 00M cwwn« t tr T 

No nctivr treatment Is recotnitrended Avid ^fjusrif behind an ' 
" '.room thirty feel from the tube, and to pbtci. 
thickness. 

Had no occasion to employ any .* 

Wtnpledry, or absorbent, aseptic drew Inga- Zfnc oxide 
AvoM active treatment. Xlne oxide to allay the Itching 


ten irralnstwch of orthofottn, rnoreln, 

. . i. .,tvised to remain In 
•«* ^ ol an inch l» 


*«*»» ‘he exciting cau**: •*aHdy l *' ,, ‘ l "lln'ii'd urat'a.l* 


aarMw 

local iptnareme. 
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MASSACHUSETTS INSTITUTE OF TECHNOLOj 

CAMBRIDGE, MASSACHUSETTS 


A^rtl 26 . 1937 



Sir* 

It 1 E ^-*1 regret that, "because of 

out—privilege® lay some member or members 0 
erovra, it b*® bec^o necessary to recall all lc^y !! lj 
Eraitflfftes thl® "***• Will you, therefore, return 1 
you have to the Superintendent'a Office at th* 

It i* very ^iK^ppointlog not to "be able to ftri 
Vat if f^r it it npc«tj*i?irgr to w^rk lift* 1 ! 

mo aIo>«d »t 5tOO o*cloclc, epnolnl p.tnimlon may 

yrofe-aor* ?r J. T, Horton or fro™ fir;' rj 

laboratory ** ia *y themselves nre to be preuant at the 



some 


HSf.’fY 


Sincerely y^um, 

C 

H. S. lllllansB 
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FEVER 



LF TT-NEMiD U QLCL 
Iworr | ii ► 

THIAThIHT TfCH riling I 


Alw wuppiftf p4>i»iri> ifl twwllnfl of twnf <;!□!h lo 
ghwb h* i* pbced In a ifrtcioflly nnAdi- 

c.»•'•!- ns. ^luljlfld beg wilh ilppef mg i?Ji three i-id^i- 
A ! e Imp csf CBbkr M pbspd Gfl pc»r>*n^ From dhfttt 

ie dfi eutiido of beg, The IndutiaflCi Csble « a 

fl j^ a ^ dkHiWe temped ^riiufld weJtf of pel-ient &n the 
ef beg 



CABLt POWIli LQOFiB FROM CHEST TO r&VlS 


In tills manner ieimp^retirre ebvminrii at high « I 3 is dsgre.01 eon be attuned jh- b*lw«*i one end 
h&yr^ When the desired taflperiiFur* hat been reached Fh* manTilne can be iM gtt. Eeca-ji# ef the 
tofnplite ifiiuleikin Brf patient the high temporafure can he im«inNlirt*d Fw hnn. 

OrflF end racial Iwnper^rM ilwyld be tiVen Mty minute* during SxwlfllM Thii it don* 

If rC -joh a SJnolE lippftf opening midwa/ Ofl llde ©f bog S*lt ^a+er sh^u d oe gTva-h du-fTng IrwitrrrenT 
to maintain the dderide babote. 



CaILE CAM ALSO IE &OLFBLE LCCFfcO 

around waist Of patient 


rft h Ilk; •j" * fc 

TW Li-b*m i rrHiT- Op, 


Td 


THE (NBVCtANCE CARI LE «**- 
BLRALLT RECOGNIZED *S THE MOST 
SAFE *WD SATlPFACTMY MEANS 
FOR rftpSUCfHG KlOH DEG REES 
OF FEVER. 




" Jit r H ll ■ 


ii^iave^ FErat sfij 


FRiC E Sara. T.gr-D 


r^ei! PAsrrss KEfltfi eu:; - Dea-Unet Mr -jjfl ED jut na*e(*er- t= inr « <n- 
■jii 1 ! :•:□ i..&n■ of ["eTi-r-ln'lMSlflyc b;.j;.y riil-js. Sp* '■= :!flTor*J "Eth 

h■ r.ILvt /r~-\ sipJli u- i «!U. >e,I p-Pis* K.pols aa th* |j*» = 

rujliMv iatPrlnL - llu*: -HI b flra 5 ^i-n !- .* pj ■*nr 1 S- ! 

Inn, 4 rSrr-1^ p-tr±, t ,* rE,- - -haiiWiee a^n the i!4* end 

unr^.ii tne Uut-i^cr. ■ v -i%.« left foot# &IJ kft f Ida ntsr *!-n.teF «■ 
h ? a n=‘ 1H" iSpf-ai- Tor taking ^ril tup, «L’ s At, 

«■ a ! . i ^ i j j ■'. bL- 1 c- 2-1 i y.r clo > ■' 1. T^tj: “t- n.nz-r. ftt ; '" ■ r ■" - - ®F 

i! L e 1. H r^*!-1 1 n4 je t Sfi^t It CALM S?« ^^SAhJ -.jff 4f tP r J rt fi t m tll'IJ- 
{,*trrlT'Lfcj IN^-r U-f CUV«Mb9- + 

KKTi-H UL. - 'tLorunJ^ir., 7^" lun- . -T f i" ^ - 

. - - - • * « + * ■ ^ ^ ^ .. . ' 

•HIS . a "rrj UiBn#*!., Ti" £ W* - fdr PIAKTOa rUViH DU *. ^ * . . * h 

'41" IflktrMr liPrfJr.K 9trHrp» - fuf IiA-irru? ■ V-'FH H + , » ■ * * * * B “ 


tuior 

t»*a 

tif*ee 






» 
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ir*HD*ia M CaBL 
1 MOIT tUhlUr^l 

TIUTHIKT TltHttlflJI 



FEVER 


AfP*f mr.%ppif*q pah tnF ih f^walm-g or Surry cFolh ho 
-■b - .vb p*fupljatisw hit || F/^KoJ En 4 ipadaliy made, 
mule f ed bog wlhh Jnppaf opening -on Ihrae iidu*. 
A crsvr’ii KXip of cable h placed on p**«eni from nhoit 
to poMi on collide of bog, The Indue renca Cefai* ran 
b* doiib-# looped around ^aiit of peKanP. m rho 
cwtokJe of 



CAlLE MUSL6 LOQPI-D MOM CHEST TO PfLYtS 


In tkii manrwiJ tampareitiipe *l«vatiOfki as high as, IQS degrgai can be efteinnd in b*h*H*^ one and No 
hey ri. Whan tk» datirad taaiperflturo hof been reachud hhq machine con be s>ijf off. -of the 

OcwripJtt* i-niul-iri^n c-f poiiiH ihfl high fampefaturg cun bfl no- n J a >,frd fa* Knurs. 

Ota-, and rpcM? tempera hynei shegW bo Men every Flf 1« h. mifly+es durang treat wianl. This is do-in 
through * imeli lippee opening mldwAy on side of bag. Self dhoukf ha gWn during fraalnmt 

to maintain 110 dhlprida bala&ce. 



CAJU GAM ALSO iE DOlilLE IOOP£D 
AKOPMD WAI5I OF PAfliNt 


i 


) 


No^vme+allig frpgtrmfl-nf fable h PR commanded 
lot- this won but on ordinary cot can bo tried 
prm»d*d patient is pieced upon* non-rr-steUic 
mattrois «t feait 4 inches fhEok. 5e* "L-F 
Handbook on 5 M Wffve' fo* lyHf.ijr detalli. 


TMi IHC'UCTANCI CaILI IS &EN- 
tftAUT UCOGNOEO AS Tm£ mO&T 

Safe and satwacioit -means 
fop; FHp^yClN^ MLOH peOpEES 
OF FEYEE, 



SPECIAL CANVAS TOPPED NCH-MEIaUIC 
TEEaTmEMT TAfLfc WEIT1 FC* DETAILS. 


+-+-+ 

TECHNIQUE "DONTS" 




DON’T 

DON'T 

DON'T 

DON'T 

DON'T 

DON’T 

DON'T 

DON'T 


cross leads when using Pad treatment* 
apply applicators directly to skin* 
use more power than is easily tolerated by the patient, 
at tow metal objects in or around the electrical field* 
forget spacers or toweling under pads and cuffs, 
forget to push terminal plugs all the way te. , <Mnt 

allow patient to grasp leads or touch applicators urmy frra mi - 
treat patient on metallic table or bed with springs tines 
non-metaiUc mattress at least four Inches thick. 


it 
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SERVICE NOTES 


It is to bo expected that after prolonged, ueo* the vacuum tubes run 
oat their normal life cycle and will need replacing, j:ew tubes should he 
ordered direct from this Company or through the dealer who supplied the 
-K-rh! - v♦ Tubes supplied by us are tested thoroughly Tor maximum oleotro- 
t erapeutio service* Thia insures your getting the proper tube fror. which 
best results can be obtained* 


All defective tubes are to be returned for inspection In same co-talner sa 
replacement tube was received In. Tubes proving defective In service with¬ 
in the guarantee period will be adjusted, baaed on the use they have uro*- ' 
vided* 

As a rule, the bubo does not burn out -- there is simply noted a gradual 

decrease in the current output of the machine. Continue to use the tube 

until the output falls below a satisfactory therapeutic value, Ii. orderin' 
s rew tube, be sure to give aerial number of your machine as several types 
of tubes are in uae and you mu-:t have the proper tube for your particular 
unit. Then there Is a possibility of a leakage developing In the glass of 
the tube, causing it to become gassy in which case it will blow fuses. 

PAL APPLICATORS: As aLl rubber : sterl orates somewhat under the InfliiM^^ 
of heat. It will be necessary to replace the rubber covered elect rodes^WS 
after long use. This will occur only after a long time, but should be 

locked out for, T.ony expo sure to the rays of the sun or an ultra-violet - 

lamp also deteriorates the rubber. If the rubber developa cracks, becomer 
"spongy"' or brittle, this Indicates that rep la cements are in order. 

The Cooling ?an is equipped with oilleaa bearings. However. to insure 
saaxXmom life it la suggested that it be oiled at least twice yearly. 


ALWAYS GIVE SERIAL NWhER OF MACHINE 
V SITiHU FOR IkFOfC.lATlO’' OR SEPLASlHHEtlT PARTS* 



303 WEST THIRD STREET 


THE LIEBEL-FLARSHEIM COMPANY 


ADDITIONAL INFORMATION WILL BE GtAOlY FURNISHED BY 


fi-m i. u. i- a 


CINCINNATI, OHiO 



(C) Jeff Behary 2019 


3 














F T.Y&1 THERAPY 
Scot!cm lie. 4 


A It JlUFFOai:, ft . D, 
Qrr- mu f-npida ,Kloh, 


CO FI 


October 1C, 1905 


Mr, 3, C* Holster, 
c ■' o T1. q Hobo 1 -Flnra ho l:n Co » 
sea T oat Third St,, 

Cincinnati, Ohio 

Dear Hr, Balaton; 

# 

Afl requested in your lottor, r ata verj- glad to furnish you 
nitk four cf cur records furnished tit random from fever therapy 


cnaca 


All of the so, of course, an you Jaiov, wove given in ay of- 
iico with tho L-r Short Vfevc Gonerater with the patient oncloncd 
in an. insulated zipper bag. We have not given nor a tl cm loo such 
tre . tnonta for various conditions, chiefly infcefcioua \rthritlo 
ayphllip of tho central nervous system gonorrhea with complica¬ 
tions and rsultiplo oclorosIs. 

I hr. vc boon very rtuch Into rooted In the beneficial of foots 
obtained with this 6ypo of treat; i or.t in nsChnntle bronc hi ti n , 
rhllo vxo have only jriven treatment in two ouch canes they tu'vo 
boon ao completely rolluvad, that there In no doubt qd to Its 
efficacy, 

Tho no cult a with infectious rrthricio of n chronic typo 
T “7i dopondln/. upon tho length of time tho discaao hits ’nstod 
'^S} ao upon thj ©moral condition of tho individual at tho time 
Cf t airing treat: rent a. However', the results have been good 
■•aourh to v.-arrant tho Uoc of favor thor-.py in this typo of dis- 
, 4_nd when Joint d as true 11 on lino not progressed too far* 
foyer tho ropy. If given of ton enough and the tunperi: Cura M n- 
tnlnad at approximately 104° to 105 u 9, for sis to seven hours, 
results are obtained in a high percentage of onoca treated* 

Of tho two oases nf amltipla ncloronis: which tvd have troet- 
't\ z ; ff t ^ avo been good results,and improvement in their wnli:ing 
roxlfti cr th*- dlotPDaaijig a jaEptottfi * 

You win note that these four charts stun? that around £ 
heirs mtb required to bring tlw temper n tui*a up to tho desired ther 
ynint * Thlo fnot ;, -r Vnrioa onomously bi/tv/oon patients* In 
a j B fi*on w-r ’Pill got totr-poraturoD in excess of 105 in leas than 
hour,-md In ethers, >'f the »n:>nlngly heat resistant type, long- 
■ . -.7 -o ;d fttfjuirac > 7 believo about an hour and a iialf ip an 



average 


yours vary truly. 


A, 5** flufford, M.D 
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FEVER TFiTsRAPV 
^ 'tin " V . >' 


TKTHGS TO OBSERVE CAREFULLY BUJ* Jfto TEEAT^EJfr 


PULSE 


Tha rise of pulao corresponds to the rise of i*m- 
pereturn. After thp p-ti^ht |ms reached the- de¬ 
al red temperature and hna booorao adjustod to tho treatment the 
pulac- usually drop* to about 130, if-the pule: goesabovf* J 150 
Tith an unfavorable change in quality, discontinue treataent . 

The pulae ia the boat guide an to the patient 
condition, Any unusual change of rate. rtayttoL or quality Acuia 
be given immediate consideration* 



T-KMFSRATIFRB If there la o sudden rise in temperature,turn off 

the machine and open the aldt of" bag* Sprinkle 
earn water over the body and direct an elootrlc fan up iir.d do 7 m 
ever body. Within several minutes the temperature usually dre: n . 
zr patient^3 condition le good, continue treatment as before, jf 
the temperature does not costo down readily, diecontinue treat” 
ner.t * Occasionally it les neteusnry to give such patients a. heart 
stimulant, 50 % infcravone.ua glucose injections and Q-COS inhala¬ 
tions. Yfith the exercise of caution such uatients ma” ha treat¬ 
ed Inter. 


'JUSCjl? QRAf^-’S If patient complains of stiffneaa er cramps of the 
* muscle? it may indicate early tetany# usually Col* 
clum Glucon a to f 10 00 . )• 1 nt rcoiUS cul a rly rolievea thi s c e ndl t i or. » 
This is given without removing the patient from, the fever bag* 
Between treatments such patients should take Calcium Gluconate 
or Hciun id phosphate by mouth. 


[RSAg i KING Any difficulty in breathing {r.ir hunger) should be 
noted* Ceeasionally tho patient say develop anox- 
flosin. Give oxygen until ho is relieved {usually ton to fifteen 
minutes). Repeat if necessary. 


EXA’SHTATIOH Every time you take patient’s temperature, inspect 
ekin' for marked erythema. Govering tho body with 
light cotton blanket will relievo any burning sensation* By 
changing the blanket frequently, the patient ic ;"aoh nore cen- 
fortablo Mid bums are prevented.. 


TiJtf'UISTS Give careful attention to each complaint the pn« 
tlent jankeB and invoatigato thoroughly because it 
my be tin indication of some unusual difficulty* jjever ignore 
the patient's complaints. 


SEDATIVES 

rsny be used 
fcient* 


Sodium ninytftl 3-6 gr. donas. Morphine sulphata 1/4 
to 1/2 gr. doaea, ■' an tup on i/3 to 2/3 gr, doses, 
Hhe otic ice depends upon tho reaction Of the pa- 
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FEVER TEiERAPY 
Section t;o. 4 
























fi y w n ^ ^ ™ t-'O 

H 44 44 4* “ 44 44 It 44 

g 88g88§ SS 


(0 to 05 m 

+ * 14 ■•■ 41 


DO 

WO WQ P0 G 
O O O © O G 


H 

*D 



H 5-« 

M H H 

h i-j 


o o 

O O O 

o a 

CA 

fO y 

Gi ^ 


V 


* * 

f f 


ft ft 

CO ft ^ 

CD Of 



M Ift 

ft ft 


H M 

H H M 

H H 

Dj 


l |^ h3 

0; 
to 10 


o o <&to 

03 r£> CE 

« * * 

si m 


HI-* M 

Ol K5 ■ CO CP 

CO o OOJ 


PC 

C-1 


CD 


10 

o 


o 

0 

0 

PH 


PO to 

PO oi 03 

CD rp f 0 

t-5 

to to 


04 ^ 

tS 50 

ro so 
?0 ca 

q a 
o □ 

Q 0 

QQQ 

0 O 0 

o a O 

o 

0 

o 


O 

O O 

0 0 

Q O 

O 0 
0 O 

P- & 

P. &■& 

& 


pi & 


Hi 

< 

1H M 
H M 


MI 

< 

H 

H 

H 

< 

O 

* 

P O 
t3 

* 4 


□ 

tl 

+ 

0 

H 

¥ 

■ 




PA 

O 


© 

0 

O 

pu 


0 


M 

a 

t* 


o 

M 


3- W +-3 G/> H ft "-3 

n i_i (jj |_i i-j o ►— 1 ^ 

i * ?T ^ H- M f H- 

1J o f-' o Q ^ o 13 

■ 

3 0 3 3 n* 

03 £, -/l o j C^I O 


I ^ 

p T 
□ P 0 

_ tr 1-* g 

■ p! b w 
d m 


o 

Hfc 


o 

?r 

# 


< 8 

* 

H 


** 

< 

?S 

hf 

3 

S 1 


SogB 

Ml *13 P- 
Cn. PB 

M“ - “J 


1 


ill 'll d 

* E 9 

» - * l-£ 

Ft c*'o 

£•§ o' 

* § IT 

% 2 % 

cr* g* 

* H ra 

cr^p 

Ft £>i ft 

!?*§ — 

* *lg 

£ S 


K- S’ 

Jjs 


M G O 

£gi 

* fc d *o 
H H 

pa p 

& E* 

» (4 

O <5 

*TH »"& 

ezi i.T' 

hi p 


M I3J 

* id- <* 


a £L 

p 


3 


Sff 

C5 


5 

# 


h3 

0 


hd 

pj" 

p 

r r . 


ft 

0 

H 

XT 

* 


© 

o 


i 

© 

0 

3 

& 


P3^3 

P H 

S:& 

^ PL 


w 

H 

5Mr 

a 

* 


^ -5 

a- ^ 

Q & 

-4 , 

? P 
qr 
“J H 

h 

H 


ft 

o 

s 

hf 


rt 

E? 




(C) Jeff Behary 2019 


9S6I *13 4B1131-4.V BTSOJtot a S ar^fiinF 

V*on uofijocg 





















(C) Jeff Behary 2019 


9 






















FIVF TSUthFt 
ScctiolJ No, 4 



F£V.£R THERAPY 


Because of the comparative safety and ease of produc¬ 
ing hyperpyrexia by electrical means, in coiitparison with 
the former dangers and troubles associated with the inocu¬ 
lation methods, this therapy is becoming increasingly pop¬ 
ular. 

ho not make the mistake, however, of taking lightly 
the possibility of fatalities through the use of any meth¬ 
od of fever production. ’Then the bodily temperature is 
raised to 10b-107 -net maintained there, the body undergoes 
a vast systemic change which occasionally will be too much 
for the patient. No one should attempt to administer fever 
therrpy who is not fully aware of the dangers involved/who 
is not fully capable of taking caro oi the treatment and 
any exigencies which might arise and who is incapable of 
dsolding, in advance, 'hat patients should or should not be 
submitted to such rigorous treatment. 

Dr, Upton Giles, in his reprint filed with this sec¬ 
tion, gives a number of indications for fevor therapy on 
Da .res 260 to 271, It ;. f ill be noted that in pare*is,neuro- 
sy f«h ills, gono coccic infec t lo n and art hr 11 i s, xec- rked suc¬ 
cess has been obtained and several other difficult diseases 
show promise of satisfactory response.* 

In such conditions, some of them recognised as prac¬ 
tically incurable by other methods* the end justilies the 
n^yins and fever therapy is indeed proving to be a blessing. 

The following few pages give an outline of essential 
points in fever technique. Dr, Giles 1 reprint and Dr, 

Hufford's fever charts will help the reader to an under¬ 
stand ing of the procedure, Refer also to pages ana 
of the "L-F Handbook on Short Wave 11 , 
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EEVEH therapy 
S cot ion ITo, 4 


;’ROCEEUs!LE FOR OI Vi MG FEVER THERAPY TREATitENTS 


PAY £F TKEATHENT 

1* No breakfast, 

.. c* Ig -1 - patient, n pntiont docs not maintain weight Iron 
nnc we joii to tho next, space treatment s too weeka apart, 

3, Blood pressure, 

4. Give antlluetic therapy to luotics* 

5* Give sedative if indicated, 

(?, T*P tRi (I>3outh and Rectal, A ft on tempo rature in at de¬ 
sired level, take only rectal,) 

place patient in fever tag, take two turns of induc¬ 
tance cable around bag or large pars cake on too of an- 
tient's torso, outside of bag, 

a. Use output of Short Wave unit full power to 
start and reduce a® temperature begins to 
rise appreciably, Take temponature and pulse 
every 15 minutes during risOjUnleoa rise is 
rapid, then every 10 minute o • When the tem¬ 
perature has been elevated to desired level 
tal:o temperature and pulse every 5 minutes 
using machine only as necessary to maintain 
patient>s temperature at desired level. Than 
take tonne nature and pulac every 10-15 minutes* 

b. Give patient salinized. water as he- desires 
and tolcrntBs, flood 0,G“ Had solution). 

Average '3 liters a. treatment * If patient 
objects, altomnts with plain ioo water. 

o. Fruit juices and milk and food are contra¬ 
indicated, as they produce nausea, Coca-ChLa 
may be given during treatment if desired and 
tolerated, a c^uni't of milk within tho 6 
hours following treatment !□ de sir able * 

G, After removing patient from bag - 
d , Give alcohol sponge, 

b* Blood prossure flf Indicated, repent later), 

c. T,PiJl, every 15 minutes until normal. 

d. The patient f o reaction to tho treatment de¬ 
termine a tho length of time ho should rose* 

Usually after 2 hours of root tho'patient 
la able to take a shower, If not> ho *.0 
given a bod hath* Following this, 1 j thCl 
T*P*R* find blood preesuro aro within normal 
limits, he la disjnieood, 

TP 
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LI & f J T THERAPY 


Free Literature 


Onci« upon ;■ ijruc a reporter 
""horn the «Uior knew walk wslp 
SCIlt uiil to wrilo t story about free 
1 undies. 

Hi is was in the days just p'f 
ceding Prohibition wJk-ii die free 
lunch h;iil -In - iitsk l iiiin rAu-H beef, 
bol-i^nri,. ehcesd, lEverwunU anil 
hum ssuiilivirJii-n, with ryo brand 
nntl |iEchl-s, tn il tx-w u^lvr l‘T:li±6c- 
ers nnd a bow) of pi'&tjeta. 

After making the rounds fuUH- 
fully, llie reporter begun his story 
with thii: line? 

"It is free, lull is it Lunch V 

Generally speaking, you cnn'L 
got much (or the stuff they give 
away; and yet hundreds of thou¬ 
sands of doUEUrs * 1 worth of perfect¬ 
ly guod merchandise is given uwgv 
every year in the form of mmpS.-s, 
literature, etc. 

We are constantly printing honk- 
lets and bulletins for free tUstiibu- 


tiori- Those various thinga, huw’ 
ever, ur-i prepared by pre-eminent 
men, are printed on high grade pa* 
per, cOjit us a lot of niiiiiry ami are 
actual Ly worth a lot of money. 

Take for example, the Bun lick 
brochure e till tied, “URi'i.i.-Violet 
HadiEilioti in the Treatment of Di>- 
eused' 'there is a booklet which 
gives in Concrete form, the very 
essence of actinntherapy, written 
thy ,* man who not only known the 
physics involved lull also has beeri 
in actual practice for ye-irs- 11 
would ink■* any physician mom h- 
and months uf cousinnl rending 
dig out the Information that i- 1 
have presented In forty pngts- 
What is (rue of this hook, is true 
al ?-0 of anr other litendUIPB. tb'ie 
Ik n list of tt- Check what yon 
want, mail 03 the coupon and we 
Will send you the literature abso¬ 
lutely free . 


»>:- 
<% V k 


n.U lira-Violet A a An Aid In Dietary DeMcndeP, 

i— 1 By Dr, Hurry bteenbock. 

Q Infrared ItudiatlEin with the Zoalite, by G, £, Crostey, 31- D. 

f - ! PathpgonMls and Treatment of Hfty Fever ami Asthma* 

— by Salomon R, Kagan, M- D 

n Use of Physical Energies in the Treatment of Tubercular tVri 
—* tonitiii. By A - Diimd Wilhmrth, A.M-+ «.D- 

Q Ultra-Violet Kny Therapy in Dermatology, by John Outlet M. t 1 
D Ultraviolet Ul. i» *.**—»* 

q Th n Ultraviolet Ray In Dentistry, by Frederick W. Lake. D. M. I> 
Q Ultraviolet Therapy In Pediatrics, by Edwin T. Wyman, M, D, 
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L I CJ H T TH^It APY 


General Irradiation of a Child 

with the tonic l iltra-violet Wave Lengths 
^ in a famous Hospital in the Northwest. 

Illustrating the Burdick Air-Cooled Morcurv 4 rc 1 ™» 
(Wall-Bracket Typo). P ‘ 

s “' luJ f r W'<llnUciji hy the Shaw Kupiily ( a f>r r» (IP finnrt r 

■sisuto, will, Itu C„„ lru | .. bin" into the^rJi 
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Light Therapy' 

l’Ubtihhvd lo further the (Olmnwcial ifiliTi'rt- of Thi. 1 Burdick l orparadlon 
aiul the cause of Li”hi Therapy in the world. 



Number l 


Bedridden Patients Benefit 
From Prescription of Ultra¬ 
violet Radiation. 


Think hovV many eases ihere are 
in which it 13 either unwise or in¬ 
convenient to move the patient, 
even though Ultra-violet Therapy 
is strongly indicated. In such eases 
the PnfflrfptiQH models of the 
Mercury Arc Lamps fulfill u need 
which becomes more ami more 
evident as the value of the tonic 
Ultra-violet wave lengths contin¬ 
ues to prove itself in ever-increas¬ 
ing thousands of cases. 

At present the prescription of 
Ultra-violet radial ion Is quite 
wisely confined to treatments of 
considerable areas of the body 
with the longer wave lengths de¬ 
livered by the Air-C«led Mercury 
ere generator at u skin distance 
sufficient to create a comparatively 
julpJi.-j.iL'! reaction. Therefore the 
physician's instructions are quite 
HiiFipk JiTi-fS aoay to follow 1 to the 
letter* Yet u prompt improvement 
in the general health of the pa¬ 
tient can almost always be oh- 
;erv«d, and a corn 1 ponding alluvi¬ 
ation of the hi! he pathologic con¬ 
dition which is hfiiug treated* 

There are the numerous fiasas of 


BY THE EDITOR 

tuberculosis, especially ut’ the surg¬ 
ical typo but including carefully 
selected cases of the pulmonary 
type, which react sn nuccessfully 
to the ray*. of the Ultra-violet re¬ 
gion. Here, of course, skillful 
nursing, fresh air and rest play 
vital parts, but Ultra-violet radia¬ 
tion may well he the additional 
factor which turns the &c:iie in 
your favor. When it is not neces¬ 
sary to place the patient in a 
Sanatorium, the Prescription Unit 
will spare him the exertion of go¬ 
ing outside of the home for his 
treatments. In patients who re¬ 
veal a tendency toward pulmonary 
tuberculosis, or in the incipient 
stages of tile disease, a consistent 
course oc treatments may general¬ 
ly ho expected to clear up the 
auspicious symptoms within two or 
three months. 

In the treatment of the anemias, 
not so Cur advanced as to require 
removal to hospital, irradiatmii 
with the tonic Ultraviolet wave 
lengths has been successful in a 
majority of coxes, The PreSCtty 
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LIGHT T II E U A l* Y 


tinci unit is » Cctiviinirnt modality 
in Uu'ise Cttbc.i and smarts 1]|U pn- 

tLl ’ nl from li-iirtnful am \ unneces¬ 
sary vx&niQn. 

In Pu»t-Operative Condition* 
FMt-opEvaliye conditions and 
«»v n lran>nc« after a protracted 
«™ was Hub illness cal] fur treat- 
,lh,nls in the patient's home after 
the return from the hospital. The 
vital forces of the body sire depbjt- 
•.il by the abnormal demands of the 
fiist and the recovery io normal 
health is often slow and arduous, 
and often marked by sharp re¬ 
lapses with seiious and often falsi l 
consequences, Here Ultra-violet 
radiation plays n magnificent part 
in hastening conipJute recovery. 

L’ ndor the benign mys of the. 
Burdick. Prescription Unit the pa¬ 
tient rallies vigorously and rapidly* 
Ihe blood stream recovers its nor¬ 
mal chemical constituency, the 
tymph flow is increased. and the 
endocrine action stimulated. A 
more rapid and uneventful recov¬ 
er;' is assured. 

Again we have the many pa¬ 
tients who do not require hospital 
care yet who cannot call at the 
hospital -or the physician's ml'ice 
fur treatment without a great deal 
of unnecessary pain. I rofer to 
those- who suffer from arthritis, 
lumbago, or rheumatism. In many 
of thiT-F: ease- Ultra-violet in com¬ 
bi nation with the proper care smd 
diet of the patient brings highly 
- at r-factory reultn. Doubtless the 
rfeafler js familiar with many cases 
whirl, have greatly Improved under 
Ultra-sdolrrt therapy. Lack of 
■ l-acf' jjr-* ventfl our going into dc- 

in thin article but a great 
many cam reports ufo available 
w hich d-moiwtrnte that Ultrn vi^ 
let i* indicated in these conditions. 
The treatment* can he given eas¬ 


ily, conveniently, and comfortably 
it< the putienL's home with the 
Hurd irk Prescription Unit. 

Ytnu' prescription u ill le hon¬ 
ored by the nearest Burdick dii- 
IrJbutur, who will furnish complete 
instructions With, regard to the 
mechanical operation. The phyaL- 
eiun shuuld prescribe the proper 
skin distance and lime of expos- 
urt. and slate just what area is lo 
be exposed. Cogdlcs are fur- 
nishod with the lamp to protect the 
eyes of the patient and whoever 
i h to operate the lamp. The shut¬ 
ters, a new and exclusive feature 
of Burdick Prescription Units, 
protect the patient from over-ex¬ 
posure while the lump is building 
up to the proper voltage* 

The physician will, of course, 
follow the progress made under 
lhe treatments willl care especially 
to note the reaction after the first 
and subsequent exposures, but he 
need net be present at every one. 
In the thousands of cases treated 
by Prescription we have yet to re¬ 
ceive a single complaint from 
either the physician or the patient. 
The potential it ie$ for good are 
manifold and obvious. The phys¬ 
ician can make far more successful 
use ol Ultra-violet Therapy and 
can do so more conveniently than 
ever before* 

The Rental Plan 

The Rental PI an makes it pos¬ 
sible to lighten the cost of the 
treatment through 2 series of mod¬ 
erate monthly charges for the loan 
fif the lamp which is returned to 
the distributor when the treat¬ 
ments arc concluded. These pay¬ 
ments may be apiilicd toward the 
purchase price of the lamp if the 
physician desires to pay the re¬ 
mainder of the c List. Many doc¬ 
tors own three or four of these 
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which ure kepi busy con- 
,:-iiLliy in ihv KErvku of E t 
pruct Li^e, 

E'lu- Hunjick IV^pJption Unit is 
11 a it J light Mercury Arc 

].amp which ((iitrilmtea a high in- 
Li-nsity (if thr lunge i' Ultra-violet 
wave lengths evenly over the urea 
treated. A telescopic upright with 
a vertical extension from forty to 
soventy-two inches permits n widfe 
variation in “skin distance/ 1 The 
voltmeter anil voltage regulate]' 
permit the operator le detect undl 
correct changes in the supply volt¬ 
age. Keep the voltage that oper¬ 
ates the burner' constant and the 
Ultra-violet intensity remains con- 
-Unrit, so that the dosage you pro¬ 
se ri lie can be measured exactly,, 


SUMMARY Or EFFECTS 
OF TREATMENT WITH 
ULTRA-VIOLET RADIATION 

1, Ultraviolet radiation and cal¬ 
cium are synergists, since both 
stimulate the sympathetic nervous 
system and act Along with the 
catabolic end&crines. 

2- Ultraviolet radiation and cal¬ 
cium are opposed by the parasym- 
jiatbotic mechanism in the normal 
state of reciprocal vegetative in¬ 
teractivity. 

3. Ultraviolet radiation and cal¬ 
cium are indicated in nil cases of 
low general metabolism, caldtim 

in .iill'icJer.cy di-easoH and allergic 
phenomena. 

■1 . All f rgi c phen om e:rm are ch Eef- 
fy flu'' to the edema which is the 
n- di of increased endotlietfal per- 
rm <a hi I tty caus'd by pa rente ml 
prntoirr-. and an 1 srienU rurally 
checked by ultraviolet radial Ion 
calcium irijeirtiorta, nr catabolic p-n- 
doeririM and drugs. 


6. Ultraviolet, calcium, and tbl 
catabolic nynorgluts arc contra- 
indicainL in advanced pulmonary 
tuherculn- is, toxemias, fever, dia¬ 
betes and toxic goiter. 

Ultraviolet Radiation in Nor¬ 
mal and Pathologic State*. 

Edwin Kime, M. Indianapo- 
La, lad. 

Archives of Ehysteal Therapy,. 
X-Ray, Eartium, October, 
1027, Pages 511-512. 


TitE AT I N'G ORT H OP K DI C 
CASES 

Flat feet are often due to trsu- 
mn, and the application of supports 
alone [3 never satisfactory. Heat, 
massage, sinusoidal electrical mus- 
de stimulation, manipulations and 
exercises should he used to 
strengthen the muscles and liga¬ 
ments thus Greeting a real cure. 
Bursitis and tenosynovitis are gen¬ 
erally improved with radiant heat 
and direct diathermy, aloag with 
tho proper rest of splints and the 
removal of any foci of infection. 

Thu physical-therapy department 
should work in dose harm nay with 
the ortlmpedtc department, and if 
the department has properly train¬ 
ed personnel ami good equipment 
they will receive many orthopedic 
eases .inch as infantile paralysis, 
obstrical paralysis, posture cases, 
goer deformities anil weaknesses 
and spinal curvatures. 

Myalgia, myositis, und neuritis 
are often quickly relieved by radi¬ 
ant heat and diathermy, along with 
the proper medical treatment. 

Planning, Placing and Equip¬ 
ping a Hospital Physical- 
Thcrapy Department. 

John S. Coulter, M. IX 
Mo piinl Progress, November, 
1027, Page 4117. 
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L I C$ H T T II E R A F Y 


Infra-red Radiation in 
General Office Practice 


And in the 

Hu' therapeutic value of hcuL in 
]!iL'dk’iriE is s^iomuHc, But us is 
st ' oiten the ease familiarity has 
resulted in neglect of its full po- 
tentia!LLies. Recent research work 
has demonstrated that a praut 
many hitherto unsuspected reac¬ 
tions may be induced by treatment 
vu:h heat of the converst ve type. 
Conversire heat differs from heat 
m the ordinary sense in that it is 
not transmitted directly to the sui 1 - 
fact of the skin but is produced in 
the underlying t issues through 
their resistance to and absorption 
of waves of electrical energy. 
This action is readily understood 
when one considers that the rays 
of the .’On which pass through 
thousands of miies whore tho 
temperature is far below aero, 
nevertheless give a market] sensa¬ 
tion of warmth upon the skin and 
heat the earth's atmosphere to a 
degree which permits life. 

The rays which produce con- 
vt;r;- 1 ve heat are chiefly those that 
fall in the Infra-red region of the 
■lol-air . pectrum. The great theru- 
p^utir '.';iiue iif the Zoalite lies in 
the rich concentration of Infra-red 
rays which it delivers to the area 
treated. The heat produced in the 
‘if df rlying |p..=uc-- as the raya are 
absorbed produee,i n marked hv- 
peremia. The heat regulating sy*- 
tern r,f the body cauras an incrc«(» 
blofnJ in the jdtin ckpilinriea nnd 


Hospital 

gradually results j 11 perspiration 
and active edim inution. 

Stasis is relieved in the area 
treated and prompt relaxation of 
tho tissues follows. The hone 
marrow when heated causes in- 
creased nourishment of the blood- 
forming tissues. Tho increased 
supply of blood induced removes 
the debris consequent upon the 
pathologic condition. 

The natural germicidal powers 
of the blood arc demonstrably In¬ 
creased indirectly through the anti¬ 
bodies present in the fresh blood 
supply and directly through heat¬ 
ing hostile organisms to a tem¬ 
perature which destroys them 
without Injury to the body cells. 

The local action of the Zoalite 
has been summarized as deconges- 
tivo, analgesic,, and [tntispnsmodic, 
while its genera] action is restora¬ 
tive and eliminative. 

Do not say that most condi¬ 
tions in which tho Znalitc is being 
used by thousands of physicians 
can be improved eventually with¬ 
out this modality. Such a 
statement is not sound, For the 
Zoalite is tiot recommended as a 
speciHe, but as a powerful adju¬ 
vant, which brings far more 
prompt relief and far more rapid 
recovery than ordinary methods 
in the cases in which it Is in¬ 
dicated, 

Tho fact that it brings such 
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i^'fvmiit nnd positive 

pjltsent “*«* Iw-lcn* Lhe 

—,- y mj(k , it fin dr ; ■ * 

pwimbk unit, 

Th* W f the ZoaHte i n hroTi- 

. .'' measles and chide 

fc-n pok, often prevent* the serious 
conditions which may f^m yn 
□=tenuath in these **»«*, among 
i! rn pl^LU'isyj, Hrori^'hcip-Eii.'umoTitn.,. 
nc|„i]irLlis ritn( otitis meilja, 

III cases where faulty elftnination 
v*™** toxemfa, the elimination 
through the sweat glands is pro- 
riwceH: by the Znatite w'ithoui cuua- 
]Jifi the {jepiE>.uf«n which results 
when Other means uro used. 

The sedative effect of the KoalEte 
is Invaluable in treating ease* of 
shook after operation, accident or 
Other failles, ]| hastens the re¬ 
storation of normal Circulation, Tn 
Cases of severe hums of largo 
areng the Zonlite bus often pre¬ 
vent ed a fatal termination of the 
case through its sedative effect on 
the nerve os system. The great 
shock to the nervous system has 
been stilted as the cause of death 
in similar coses. 

The physician finds Innumerable 
u?es for the Zonlite in his office 


[i rad ice, and nowadays can pre¬ 
scribe the Z-I and the Z-1G for 
IfHsil rm.mt of minor ulEjnenty such 
as brufces nntl sprains in the pa¬ 
tients homo. The Si-30 ZoaEito is 
designed for general irradiations 
nuth & high intensity of Infra-red 
wave lengths. The Z-12 u tighter 
and more mobile unit is used for 
local Irradiations, 

In Lhu Hospital the Zoalite is no 
less indespemmhle. Few Physio¬ 
therapy Departments arc without 
the Z-3G end one or mori; Z-12's, 
In lhe Wards themselves you will 
Often find the Z-12 Zoalite, 

JIany nurses find this splendid 
Unit of the greatest possible value 
in the cate of post-operative case? 
especially. The patient who Suf¬ 
fers from insomnia finds relief In 
the Zoulite—and the man in revs re 
pain is rested and relieved by its 
analgesic effect. 

Everyday sees the ZoalEte more 
HJWl more widely welcomed in pro¬ 
gressive hospitals. We hope that 
eventually every ward of every 
hospital in lllO country will he 
equipped with its own Z-13, ready 
for instant use. 



. 141 .. — If ■■» 111 ...II l-l->l-ll IPIIIll lilt .r.rl 

THE BURDICK CORPORATION 
Milton, Wisconsin, 


PI-!*: I send me your new folder illustrating the Z-12 

^ 1 t T . ,-j 

Znalitn and describing its many exclusive features. 55 


Name 
AddriiUt 
City_ 


m Am mmm hub i Ai UAJ Brail fc L hh fc I 4 J ,i ■ ■ I, li !• I ■ ■ ■ ... 



State. 
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-U I ISOTUKRAPY iX 
i>i:km vimmiY 

A Boini 
October 2n*J h 

S?™ \T' 1 lil - ,,; ’ ****** 

n ' ° mtcrobicidaJ, actint 

0,1 1,1 P SUTfilc,f Un(E with 
■l kl ,i l P®"« rating power; (2) stltn- 

U , in >’’ 5* citrn *r the growth, fwoin- 

atopmesTS, and cicatrice, of lis . 

nnd (3) eKW-i'imL repulsive, 
v- H-fi strong ri«acfi nrc used, Quartz 
]am P 5 *"«o usually employed by 
Bodart, Aetinothetatiy can ap- 
p.ii-il either dimply alcme, m c&il- 
J unction with other physical 
agents* or with tbemicalj. photo- 
yeti^fbHiring axwts, and ih« moth- 
od of application is briefly de¬ 
scribed. Physical agents, notably 
infra-rod rayg, are being nldrp aftd 
more used in association with ul¬ 
tra vfo let ones, as they have n mod¬ 
erating action on actinic erythema, 
and radia-ilprraatilfis, The bene* 
fits arising from the combination 
of those two agents are strikingly 
seen in stir tricot tuberculoses. The 
chief indications for the use o£ Ul¬ 
traviolet rays ore: the pyader- 
mites, cutaneous tuberculoses, ul¬ 
cers. cutaneous mycoses, chronic 
eczemas, certain parakeratoses, 
and alopecias. Their use Is contra¬ 
indicated in acute febrile eczema, 
radio-dematltes, urticaria, xero¬ 
derma pigmentosum and in all 
eases of hyperchromia such as 
ephelfde- and rhinasma; in the laid 
infra-red rays are heat employed. 
The sources of ultra-violet rays do 
not only produce these, but nbo n 
scries of radiations which, in 
ftuartjj;-mercury lamps correspond 
to tbo spectrum of mercury vet- 
Dorlart helievea that (lie use 
of ultra-violet rny? will bectmnii 
moTf. &nd rnoro genera]. 

The Med f mi h>urrll 

fMeerrhirr ID, 1*27- 


HOw the physical 
i Herapy department 

SHOULD FHNCTJOX 

■‘Jhe organizing, equipping, and 
^inducting of B physical therapy 
department in U hospital must 
necEasjirily vary with the num- 
]jf r of li i'iEss in the hospital, its use 
us £i teaching Center and the na¬ 
ture o£ ita out-patient depart¬ 
ment” writes Dr. T. Howard 
Flank, San FiruncLpco, Calif,, in 
D filer Health. ‘■'These depart¬ 
ments axe so new to most hospi¬ 
tals that the various Stairs need 
educating as to the possibilities of 
their aid In caring for the sick or 
injured. Everyone spEcialining in 
the practice of medicine can use 
some form of physical therapy to 
advantage. 

M To liEgin with, two things are 
certain—the department should be 
financed by the hospital and should 
become an integral part of it, and 
it should have a graduate physi¬ 
cian as its head. This physician 
should be a person of considerable 
clinical experience, both medical 
and surgical, with n good working 
knowledge of pathology. While 
physical therapy cannot claim n 
really scientific bud; for many of 
its procedures, it at least has 
reached n point where it requires 
as a basis for its prescription an 
intimate acquaintance with the 
pathology of today, 

“The director of the physical 
therapy department should have 
the final word oh to the physical 
agent to be made and as to its ap¬ 
plication, His decision should bo 
made-, however, only after a thor¬ 
ough discussion of tho case with 
those in attendance, and a thor¬ 
ough study of the history and the 
findings of the Various Inhcimtmry 

,i' < Vntmwtf! u| t pjijje 
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How To Treat 


No.21 — Minor Ailments in an Industrial Plant 


lS are 
jld bo 
should 
t, and 
pfcyjU 


This is not much an article a 
on the technique of treatment, ns 
it Ik u plea for the use of light 
therapy in Industrial plants. 1 
have in mind u plant employing 
perhaps two hundred people in 
factory and office. The Company 
furnishes ll moderate sized room 
ami employs a Loral physician ami 
hta technician an hour each morn¬ 
ing. The tuom is equipped with 
the necessary apparatus, particu¬ 
larly the light and heat modalities, 
including the Air and Water* 
Cooled Quartz Mercury Arc lamps 
and Zoalites, 

AH employees are informed that 
free medical attention is jiv ail able 
for an hour each morning that the 
plant is in operation. They un¬ 
derstand that this service 5* given 
to those who ore at work at the 
time. Service is not extended to 
the families of employees, or to 
employees who are not at work. 

The main purpose of the service 
is to prevent illness and disability 
by taking care of the beginnings 
of diuoase, thus preventing the 
suffering and loss to the employee* 
gp well as ks.i and expense to the 
employer. With these restrictions, 
the conditions irented mny well be 
considered minor. A recent report 
gives the following information 
for the preceding month's work. 

Total number of hours Ibis 
service was given, twenty-five. 
Number of general Quartz Mer* 
cury Arc light treatments given 
wii.h fifty-four. These were. In the 


By Ctorgc P- Cnnity. ,11. It 

j»i . 

main, given for the general Ionic 
effect—an effect ?.□ sorely needed 
by the average factory worker. 
Especially during the colder half 
of the year when there is very Ut¬ 
ile ultra-violet radial Lem from the 
aim, and those working inside can- 
llot get the small amount which 
may be available. In fact, in the 
northern part of the United 
States, at least, there is hot 
enough ultra-violet radiation- avail¬ 
able from the sun from November 
to March to have any antiracliitic 
value which cart be demonntrated 
in the human. 

Twenty-Jive treatments with Wa¬ 
ter-Cooled Quartz lumps were giv¬ 
en for wounds. Depending upon 
the location, nature and extent of 
the wound* various quartz applica¬ 
tors were used. The wound was 
first cleansed, and tha light applied 
with the applicator in contact for 
20 tg 30 seconds, after which an 
antiseptic protective dressing was 
applied and the patient returned 
tu work. In ease of neglected In¬ 
juries, the wounds were cleansed 
and dried* niter which the treat¬ 
ment was as in the case of fresh 
wounds, No case of injury caused 
any loss of time. 

Of beginning infections of the 
nose Jirut throat, eighty casea were 
treated, It is believed that in those 
cares alone the work morn than 
pay* for itself. Anyone in general 
practice known that fio^i of the 
gaaos of rhinitis and sovc throat 
do not consult a physician until 
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•’nu to three day 
ti*n Wiring Win 
•uahed, ii* in ihi^ 
and without «xp P 
li’iirn to niftfa Us 
Eh« result that 
disability f ro 
highly gcrmii 

Water-Cooled 
beginning 


* after the Infcc- 
nvr© service j* f Ur . 

* yhtrtt-i convenient 
worker* soon 
<*f it and with 
there is very Litle 
this ciiute,. The 
^ rays from the 
lamp applied to a 

area of infection in the 
“ or throat has not only the 
direct lethal effect on the germ, 
reached by the light, but the be- 
**ign inflammation caused by the 
ultra-violet radiation greatly in¬ 
creases the blood Supply to the 


J r rf ™ Wl1 ' that thoso «if- 
f from miner, 7imdl<»hlitig 
Hdnients, u ceiisidorohle percent 
of uhJ ^h will become dibbling 
*? le ? car *i t*r early, will roach 
abtKii IOO'a por month during the 
winter, Proi^r care of these 
ca.vLs, quite largely by Use 0 f t h E 
l«tht unci heat moihilittOF, will 
greatly reduce disability m, well jm 
financial loos to both employer and 
employee. In the factory mention¬ 
ed, there was u total loss of five 
days time during the month. 

One physician and technician 


ULTRA-VIOLET IN THE 

REPAIR Of BONES 

Not only is Ultra-violet needed 
for the growing bone*, but its use 
h just as necessary for the repair 
of bone. f'fsdaJI mid Hands deter¬ 
mined that there was an increase 
in tile phosphorus of the blood 
serum during the repair of bone, 
and that it reached the normal 
shortly after the room on was 
complete. The same is true of the 
calcium content. This can further 
bo substantiated by fracturing the 
hone ef an animal and keeping it 
ith atropine to control 
nervous system 
or not uttra-violct is 
used, no repair will occur. If on 
the other hand Adrenalin jy given 
to accelerate the sympathetic 
nervous system repair is prompt. 
Phytotherapy in Practice, 

A. David Willmotb, Ml D. 

The Medical Herald, nnd Phys¬ 
io therapist, Page 3-15. 


tLong, such ag eczema, impetigo 
contagiosa. In this class were the 
cases of bruises, sprains, bronchi¬ 
tis, neuralgias, neuritis, rheuma¬ 
tism—all of which required the 
ZoaJite to relieve pain and hasten 
recovery. Minor surgery was 
used where indicated, as was algo 
ad vice as to die A Medication was 
used in such cases as seemed to 
require it. 

Most of this work can bo and Is 
quickly done, as the figures given, fiatui'Liteii w. 
indicate that the physician in the sympathetic 
charge and the technician aver- fliid whether 
aged about eleven cases per hour. 

The highly efficient, accurately 
controlled Burdick equipment used, 
reduced the time of treatment to a 
marked extent, and helped reduce 
the es^w*? per patient to ei very 
low figure. 

A urvey of the fiVcrugf factory 


(C) Jeff Behary 2019 



:s 


Ij I O- H T THERAPY 


ia 


Fundamentals of Light 
In Medicine and Surgery 


(Continued from month,) 

Muny investigators have added 
to the fund of knowledge on ultra¬ 
violet light, and its effects on liv- 
iit+r tissue, 

Duclaux ha* &ai<J that sunlight 
was the bust, cheapest, and uni ver¬ 
sa) ly applicable bactericidal agent 
before the day of suitable appar¬ 
atus, Downes and Blunt, in 1578, 
showed Ehat the effect was due al¬ 
most exclusively to the chemical 
rays. Graber in l£K3 had rioted 
that earthworm? placed in a box 
with colored strips us a cover 
crawled to the darkest places,, 
namely under the red glass, Dubois, 
in 1S&G, showed that the proleuS 
preferred darkness, and was (east 
com fort able in white light Sun¬ 
burn of animals occurred only on 
nan pigmented parts. The ery¬ 
thema so lure of man is likewise 
limited to non pigmented areas, 
Charcot, in l&Kb expressed the 
opinion that the chemical rays 
caused erythema i-oUire, Unns, in 
1 r"~) r Wood mark, in 1S89, UJld 
Hammer in l $91, demonstrated 
that the chemical rays of the spec¬ 
trum, sod particularly, the altrit- 
vn, let. rays, were responsible, for 
esplorers in the Artie Regtois, 
and lourb'ln to the glacier- suffer 
severely from sunburn even in 
WTO weather, because of the strong 
reflection of the ultra-violet in sun¬ 
light nri the fields of ice, Hefcr- 
rinco rnay ho made to :-ome work 
which antedates that of Charcot, 
ftjiK.rh ha . 1 mentioned the work of 


by Herman Co&dmdJi, M. D. 

Sir Everaid Home (1733-1832 j 
whose article entitled "On the 
Black llete Muco&um of the Negro 
facing a defense again et the 
Scorching Effect of the Sun*3 
tays L> i This paper was published 
Iji Ihu Philosophical Transactions, 
London, 1*21. I have not been 
able to find the original. Home ac¬ 
tually experimented with his hands 
under covering, and exposed to the 
sun'a rays with a thermometer 
registering the temperature. The 
hand which was uncovered was 
scotched although the rise in tem¬ 
perature was less. In other words. 
Home recognised that the irrita¬ 
tion was due to some feature of the 
light, and nut to the heat 

John Davy, brother to the cele¬ 
brated Humphry Davy, and him¬ 
self a (iliemist of note, confirmed 
the findings of Homo independent¬ 
ly. I have read the report which 
Davy made to the Medical Society 
of lidlnborough in which he showed 
that the change of color took place 
without initammalLo-rtr He tried to 
find out whether there was a dif¬ 
ference between the different rov? 
of the Bun's spectrum, but was not 
successful* Another early con¬ 
tribution to the biology of light 
was that of Calhoun, reported In 
the American Medical Recorder, 
for ]«S!3, Ruach Sin* apparently 
not rend the original in which 
sensibility of the i : kin of the face 
Eh reported for detecting visible 
light with the cj'i'H blindfolded. 

Ruin'rt \ t , B&wlra repeated In the 
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JLiaiiT TjrEitApy 


itijsh Jour liul Derma Lul qgy 

lL,)- 1SSS( <S9m« of his obtforvalJoitH 
f- lhc o(T «ta Uf light on the akin, 
■ ioL’OKiiit*?il thai sunburn 

without heat, «Hd although 
eh- know of iJh; Influence of the al- 
f».rLt» snow, ul&u know that the 
snow was not essential. He quotes 
that I'ldfs^of I found in 

h ' s accent of Mount Whitney in the 
^iuri u Nmdas, that L tlie higher lie 
went, the colder It grew, and the 
move the sun burnt the akin'. 

Eut it is only in our own life 
time, yes, in the life time of chil¬ 
dren of ton, tliat a modern exper¬ 
iment has boon brought to beitr on 
iho problem of tight In therapy. 
The ground work was laid down a 
generation ago. The met Lor was 
guessed at a century ago. But this 
decade Jia.' the honor of bringing 
to bear for the first time the re- 
sutts of a biologic experiment 
which withstands criticism. 

I hate just returned from the 
Research Laboratory of the Gen¬ 
eral Electric Company at Schenec- 
tad.v. I feel highly honored that I 
wai invited to address the mem¬ 
bers of Its stuff on the first Satur¬ 
day morning conference for 1928. J 
brought to the experts of these 
J iib oratories this new concept of 
ultraviolet: I advanced the idea 
that mass action of ultraviolet 
must be discarded in the light of 
our most recent work. Jt must bo 
recognized that we are dealing with 
specific reactions due to definite 
portions of the spectrum. The en¬ 
gineers and electrical experts were 
* specially concerned with my con¬ 
cept of VITAL ultra-violet, because 
their effort?! jn physics had pro- 
vifju hI y been along the lines of ul¬ 
tra-violet In di Unction to visible 
radiation or heat. From now on, 
th*y mu fit concern tlietiPmlvus wjth 


that portjun f k 

w bidi rlutft llo , . 'dtrjt-violet 

lll, y trluB! H fc>r lh ™m oniiq- 

thilt coltQidcjTjnK' the 3 

quantitative analyses of „h m _ vi(H 
|et 0m ; s f iO11 common 80moe 
us used m my practice. It will tt»n 
he possible to compare clinical re¬ 
sults on the basin of QUANTITY 
of emission in the VITAL zone, 
and ultimately as we spectraliie 
more and more, accurate quantita¬ 
tive prescriptions will be available 
f'tr specific bands of wave lengths 
for specific purposes. As time 
4 jo&£ on,. as we heeffme m&ro keen 
In our analytical methods, now 
p] otesacs will be found dependent 
on specific reactions of particular 
frequencies, because wave length 
Sind frequency are but inversely 
proportionate to each other. 


REACTION TO TREATMENT 

MUST BE NOTED WITH CARE 

Hill and Nidi now' drew attention 
ty tho fact that when the bacteri¬ 
cidal power of the blood was below 
normal it could be raised consid¬ 
erably by ultra-violet irradiation 
of the skin. When an overdose of 
irradiation la given the bacteti- 
ridal power appears to fall off 
Again, They regard the optimum 
dose a* that which raises tho bac¬ 
tericidal power to Us highest level, 
and the erythema, dose has been 
rvlftted to the bactericidal power 
by u sfirtfts of careful invest iga- 
liona. Skin areas of differ out ex- 


T 

\ 


ItlT. 

thi 

ut 

Irr 

**1 

it 

tie 

■He 

the 

do* 

Tki 

tha 

1 

on 

re] 

Of 

Itri 

dd 

we 

tul 

ecu 

an 

tw 

an 

cl 

In 

lio 

bet 

sht 

tea 

fur 


(C) Jeff Behary 2019 


15 










" HI WPIM tt'SIWl, HTHi It \Vd:i found 

thttt for th-u average adult an urea 
j “PP»*imntel3r 3ft inches aquarn 
irrmdvut>.-4 to the i.^Unt of mild 
erythema B *vto the Lest rtaulbi, 
lt ls assumed in thcHC! invent! ga- 
I,CI1 * that the degree of Improve, 
tnunt in the buotcrfcldul power of 
Lh.- 11 Load ifi ;l reliable index of the 
doge that i.s liest for llio patient, 
l lie results waald appear to show 
tluit ting: is the cage, 

W idely dlirtrant vi&wi are held 
Oil the value of pigmentation in 
relation t& the ultimate progress 
of the patient. Rollier attaches 
p: rent importance to it, and con¬ 
sular s that the eases JTmt pigment 
well are the ease* that do host in 
tuberculosis. Observers in this 
country have not been nblo to trace 
any very definite relationship be¬ 
tween pigmentation and progress, 
and generally it appears that light 
Clinicians pay little attention to it. 
In many of the Scottish institu¬ 
tions very satisfactory results have 
been obtained in patient a that 
showed no pigmentation at any 
time. If our knowledge of the 
functions of melanin is correct, it 
is a little difficult to understand 
why pigmentation should have any 
relation to progress. Evidence is 

steadily accumulating to show that 

3t has probably jiq such relation¬ 
ships 

Since the erythema tert cannot 
always bo safely relied upon, and 
the bactericidal test i>- inconven¬ 
ient clinically, ft is well, to have 
other guides to dosage. 

Initially the erythema dose 
-hoold be determined and Irradia¬ 
tion -hould ho begun carefully with 
a dose below—and In the case of 
young children wi'll below—that 
required to produce erythema. 
The reaction to the fir t I realm eat 


should ho carefully noted. Nor- 
mully puLicnls feed batter, or at 
U'ujit should not be upset, A tired 
feeling, headache, giddiness, tadty- 
rnrdbi, rise of temperature, anor¬ 
exia or sleeplessness are symp¬ 
toms pointing to overdosing. 
Where any of these sigfla if pres¬ 
ent the patient should bo allowed 
to recover before being again ir¬ 
radiated, and then a reduced ex¬ 
posure should be given, or the dis¬ 
tance from the lamp increased. 
Some Essentials of Actino- 
ihtmpy—By the Medical 
Editor, 

The British Journal of Actin- 
Otherapy, December, 1&27, 
Page 172. 


ASTHMA IN CHILDREN 
CURED BY APPLICATION 
OF ULTRA-VIOLET RAVS 

I have been especially interested 
during the past few years in the 
type of asthma to which children 
are subject These young individ¬ 
ua Lh very rarely give urinary find¬ 
ings suggestive qf toxemia—a 
point which was quite strong] y 
emphasised this evening. Quite a 
few of these children hove been 
cured of their nathma by the 
simplest kind of n method possible 
—simply the application of ultra¬ 
violet rays for their systemic or 
metabolic effect. A systemic course 
of treatment usually gives im¬ 
provement in a very short period 
of time. The favorable refunds in 
lids connection appearing in for¬ 
eign literature have been an in¬ 
spiration In the carrying out of 
this work here. 

BronchinI Asthma, 

Dr, A. R, Hftllendcjv 
Clinical Medicine ami Surgery, 
December, 192 , 7 , Page 927 . 
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<>> OF CHOICE 

Hirsts, uitn,^, 0 | CI ,i ht 

™’ br * n * •*>»• sMy 

•™di.' r„ " k ' wma * *n tw» 

W,', \ ™ wh *“ “» <«rt and 

„ CCLimcht be materi¬ 

ally Improve but if dieting, hours 

01 Jestf nnd ventilation in bed- 
rcoim f etc, coil sit the EjiJue lime 
* antirfaetoty, then very 

i no.i] e^C'L-' li lA^ii]' ii^ r&c&\ r ^tTp 1 [n 

the affected joint* and bones take 
Pttj ce. 't hifSfi changes are befit 
shown and controlled by X-Rays 
taken before and during a course 
of treatment. For thin condition 
either the mercury vapour or the 
carbon arc arc suitable. The former 
]£ usually preferable as satififnc- 
(.orj results can be obtained by 
three treatments a week for com- 


eonrlitmna. There j* 
hardly a :>kin disease that haa not 
Ji!i?n claimed to be cured cunnhte- 
] y by uJira-videt light, but cspe , 
oially psoriasis, eczema, alopectn- 
■rrcata, acne and fnrunculosiM, 
Certain workers claim it as almost 
specific for these conditionSj While 
others (for exactly the same dis¬ 
eases) say it ia of Ho use. 

I ho truth lies' probably between 
these extremes, and by clo?e clin¬ 
ical consideration of the source of 
light, |]ie method of application, 
and the patient's general reaction 
to treatment, satisfactory selection 
of cases should bo possible. In 
alopecia-a raata it is essential to 
produce an erythema, and in doing 
this the effects of radiation on the 
brain may be neglected. Patients 
should, in these conditions, be es¬ 
pecially warned that a period, of 
apparent exacerbation may occur. 
Treatment Is not so necessary 
djiilyj but should ho given not less 
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Tronic , P!l H &s% Bht[ alklE)m3nil| ^ 

conifm , 1 "!," * benefit pro- 

™ Ib ? * ht ‘ In given very 

c.irefuily and gradually at f fl i r ] y 

t ?”f iiitorvola, ijj. not more Lhnn 

I™ ? ir £ s * ^ The beneficial 
mvlitJil effect In often mesl strik- 
mjgi and is reminiscent of the ef- 
, 1 of t,LIJ atlnii Hist ration of an 

ijit< run! secretion in j P responsive 
ctusv. In this connection, the inter* 
changeability of ultra-violet tight 
and vitamins in the well-known 
rat c Kpc? rEmeiits h of interest. 

Uurms Indolent fleers, 
etc - A Si far as 1 am aware, 
the* use of ultra-violet light in the 
treatment of burns 10 practically 
confined to this Hospital. In my 
opinion in lhB5e dL...culi, cases with 
their painful dressings, the most 
dramatic effects of ultra-violet 
light are seen. Not only does it 
appear to have a specific healing 
effect, but the scar is softer than 
hy any other procedure, and thu 
dressings rapidly become loss pain- 
fu 1 and OOsing is reduced. The 
i'ght is shone on to a burn from a 
mercury vapour lamp at a distance 
of 30 iiift., commencing with two 
flunates, the burnt are*a having 
been previously sprayed with 
liquid inmffin. 

This procedure is quite distinct 
from that employed in the treat¬ 
ment of indolent ulcers, minuses, 

* ! .c. Here the Water-cooled lamp 
with its ability to cause strictly 
local Bred aseptic countor-irritation 
is thr i treatment of choice. 

fS) Other conditions which are 
frequently benefited by ultra-violet 
light treatment are some cases of 
arthritis, a(| cases of mid* union of 
ijuj-nei, ami many oases ■«! dys- 
pcpdji. 

British .Journal of Actiiro- 
therupy, November, Ifl27. 


CALCIUM DEFICIENCY 

PRECEDES CANCER 

As the result of some years of 
investigation, Dr. El Ike MeDon- 
iild, of Philadelphia, in M„ J. anti 
Ki:Cord, June 15, 1927, suggests a 
biochemical theory of cancer; i,e. 
ihm. it ia duo to cell reproduction, 
favored by a certain optimum in- 
crenge of the univalent elcmcntF-, 
such as sodium and potassium,over 
the hi valent elements, such as cal¬ 
cium, and magnesium, and that 
this specific alkalinity and ionic 
association produces such increase 
of permeability of the cell mem¬ 
brane and increase of conduct! vitv 
as will favor Cell devkion. 

Dr. He Donald's investigation of 
30 cases of untreated or advanced 
earelnomn, showed that every ono 
had a blood plasma reaction more 
alkaline than normal. In the ma¬ 
jority of these the blood serum 
became more acid than normal aft¬ 
er Irradiation. 

The acid effect of radiation may 
be intensified by ?ubstances which 
produce an acid pH. These sub¬ 
stances are mainly the bivalent 
substances and negative colloid 
and lead (used very successful I y 
En e£lucer by Bell, of England), 
also produces n negative colloid. 
Both lead and calcium act in a 
para tie! way and increase blood 
acidity, 

McDonald thinks that the treat¬ 
ment and prevention of cancer 
might be helped by con trolling, di¬ 
recting irnri [Lid Eng radiation by 
moans of negative colloids, and by- 
select Eng the proper negative col¬ 
loids for the nortopwative treat¬ 
ment Hif cancer. Cantor is a disease 
of old ago, and in lalui- l i ft.- there 
is a deviation of Ihti nannul acid- 
base equilibrium to the alkaline. 


(C) Jeff Behary 2019 


18 












1*10 II T ttllEHAFTT 


In an article m the Fame 
o£ 111, J. ;Lnd Uccord, Dr. Willy 
.lti'i.'r, of JJuw York City, :i]so 
shows that j n rapidly growing 

Cancers Ellers j B much potussiuni 
And but Jjtttc calcium. This un- 
bnlciitcc it, nut the cnnsoi meric? of 
tumor growth hut precedes it. 
Calcium and Cancer. 

Cllhical Medicine jimt Surge™ 
Pago Gb. 


SEASONAL VABfATJON IN 
A Xli li ACHI TIC E FFIJCT 

OF THE SUN'S BAYS 
The short ultraviolet rays are 
cut oil by the smoke, dust 
!™ in the atmosphere. 

It is therefore evideht that they 
be "liirkediy reduced in the 
wjtEtejr time, and also In the early 
^'Tiling and late afternoon, when, 
she rays have to pass through a 
grater distance of our atmosphere 
*™ ^ ** sua « high In the 
, * v ' , ih the Swiss AJm, 

twnd that the ultra-violet content 
° oiitl-day sun in January was 
? iy ^ boul 10 percent of that of 

the mid ■day nun in July. He n | ao 

ftmml that the shortest ultra-vio¬ 
let raya found at mid-day in De¬ 
cember were 12 mm. longer than 

tbmsG found in July. With tile ex¬ 
ception of the determinations just 
reported by Best and Ridoutp of 
Toronto, no measurements of these 
J ' n Canada or the United 
have been recorded. 

As I ant: ago os 1884 Kawwftz 
commented upon the seasonal vnr- 
iat.im in rickets a* being one 0 f 
the ■ Diking variation a of the dis- 
t-ti ur I fi view therefore of our 
present fcrumlnl^ of the role 
pin; by sunshine Jn the preven¬ 
tion and cure of thia rimeunc 


through irradiation of b ot h ti» 

\ Win * «-«vy UB l am E his fop5 So 
111,non,.n..,. Cl „ , tndjr “ 

Octon V ° t '“, * »* OMIroohiUt 
aciuji is ut once apparent 

li, planning an experiment of 
tills type le extend over a period 
01 one year, many diJliculties were 
encountered. We chose as our ex¬ 
perimental animal the albino rat 
aiui the ljuestlon at once arose a£ 
to how this animal would .viand 
the exposure to below zero weath- 
en There was no information in 
the literature to aid us In this re¬ 
gard, so We had to construct spo- 
cmily heated cages. Each week 
throughout the year from BO to -lb 
fills wore started under the desired 
experimental condition. They were 
fed McCollum's radii togenic diet 
^1-13. Thu majority were placed 
outside daily, while controls were 
kept in tide and carefully protected 
from all sources of ultra-violet 
Itijfi. After four weeks they ivure 
all killed and examined. 

A stud of the sunshine records, 
kindly furnished by the Dominion 
Meteorological Bureau situated 
within half a mile of the hospital, 
showed the impossibility of at¬ 
tempting to obtain anything like a 
two hour daily exposure to sun- 
slune throughout the year, tt is, 
therefore, tjuite evident from the 
practical standpoint that it would 
be more valuable simply to put the 
*“t out for a two-hour period daily 
fra » U R. hi. to l p. m r> just as 
:iJ] Infant would be placed out- 
daaH '. regardless of the amount of 
sunshine during ihi.H. period. (Jon- 
wflucuEljf, ei two hour exposure 
menus that for n curtain percent¬ 
age of this time nunshino was 
• iV a liable, while for the remainder 
uf the time the rats were rocelv- 
in f? Jtkyshinc or reflected %ht 
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mm. urn dmub and a |ty. Kjillirjll _ 
i , ilutmg tht* winter months less 
* lUk ' WJ,S «*uroil than during 
*5 but tills 

no 5 "“«*«** with the practical 
Ui ‘ l ‘ f the emtdtuitiona. All the 
observation* were made on the 

JJ*f of tha hospital, lire stories 
J1E>( 1 exposed to l he dugt and 
smuko of the average city. 

The methods employed for deter^ 
mining t* 11 degree Of rickets 
llflra ‘ f 1 ) the eatiiTifttion of the 
inorganic hi nod‘phosphorus] f2) 
the determination of the percent 
iige of u?h jn the bon ■ fs^ mroii- 


in loronto there is a plight but 
definite antirachitic effect of sun¬ 
shine during the winter months. 
At the end of February and the 
ftr.'it week in March a very sharp 
Increase occurs, which h main- 
.taiiicd throughout April U n.j May. 
It was lullher observed that the 
antirachitic effect of April and 
■May sun-dime during tile hours of 
11 a- m. and 1 p. m_ [g approxi¬ 
mately eight times as great us the 
antirachitic effect during Decem- 
ln?r, January and the greater part 
Of February. The effect of fresh 
cold air a:? an antirachitic factor 
was -also studied und found ta be 
negligible. 

The Seasonal Variation of the 
Antirachitic Effect of Sun¬ 
shine and its Effect on Ke- 
adstance to Disease. 

By Alan Brown, M. D., and 
i Frederick P. Tisdail. M. D. 

Canadian Medical Association 
Journal, December 1927 , 

Page 1426, 


G. BETTON MASSE V. M. D. 

AND 

FREDERICK II. MORSE, M l), 

The book ip printed cut the finest 
(jutility of white paper, dear type, 
showing lift illustrations lr perfect 
outline. It is hound in Red Cloth 
with fitild Stamping, Price Pfi.OO 
Postpaid. Published by Falcon 
Press, $K India St., Boston, Mass, 
Just clip out this advertisement 
and send it to ns with your chock 
for six dollars. 

THE BURDICK CORPORATION 

Milton, Wisconsin 


TIIE GALVANIC 
CURRENT AND LOW 
VOLTAGE WAVE 
CURRENTS IN 
PHYSICAL THERAPY 
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The man who it):ikes ojdy oc¬ 
casional use of Ultra-violet Ther¬ 
apy to Cuke advantage of its pow¬ 
erful influence upon the genera) 
condition of certain patients wilt 
probably be content to use only the 
regenerative rays delivered to 
Jaj-ger .skin surfaces by the Air- 
Cooled Mercury Arc Uamp, But 
as his experience with the modality 
grows and he becomes better ac¬ 
quainted with the splendid results 
to be gained through Ultra-violet 
irradiation he is almost certain to 
require the Water-Cooled type of 
generator in order to utilize the 
high intensity of germicidal rays 
which it transmits, Evidence of 
the powers of the longer wave 
lengths will convince him of the 
potency of the shorter wave 
lengths. And eventually ho vill 
want both modalities available, 
in the Hospital, both types of 
generators are almost essential and 
oni' will be in as great demand as 
the other. The Water, firmly 


t,wij ui cuem fi Gom- 

pact and economical unit for the 
generation of either Air-Cooled or 
Wuter-Cooled Ultra-violet, 

Hie Soli -Containcr| Combination 
Units have their own water-cooling 
system and are absolutely inde¬ 
pendent of an outside source of 
supply. This Burdick Unit is the 
finest lamp of its kind manufac¬ 
tured today, Both burners arc the 
high intensity quarts Uviarcs. The 
Air-Cooled Casing is the Super 
Standard typo with many exclu¬ 
sive features which contribute to 
its superiority over other makes. 
The Water-Cooled casing is the 
D-shaped type which fits the oper¬ 
ator’s ha ml so conveniently. It is 
equipped with the famous Kver- 
CJear quartz window which deliv¬ 
ers a maximum intensity of the 
short Ultra-violet wave lengths 
and maintains this intensity at the 
fHuik. I he voltmeter and voltage 
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jtteiiJ of furrow U:, fucy SiJk j there- 
iOT<\ mipuriLic.H in the outside wa¬ 
it-»■ supply can Mot be deported on 
the lacu of lilt- quartz lq destroy 
rtr-: (rffiticncy. 

The Burdick Portable Combina- 
tioft model in a Bedside Unit, de¬ 
livering a high intensity of either 
Air-Cooicd or Water-tooted Ultm- 
vioJe-L—^specially designed for pa- 
lion tg whom It is unwise D] < incon¬ 
venient to move for treatment. 
Shutters have been added to the 
Air-Cooled cosing in order lo pro¬ 
tect tlm patient from premature ox- 
poauro while the voltage builds up. 

In hospitals espeeiiillj'j this port¬ 
able Cumin nation Unit has been 
welcomed for use In the words and 
in private rooms. It may bo or- 


rapid developments in 

PIKLD Of PHYSIOTHERAPY 

While a number of new or im¬ 
proved pianos of apparatus for the 
application of physical agencies to 
the treatment of disease have ap¬ 
peared during the punt year, the 
least significant fact in this con¬ 
nection Is that the studies nru be¬ 
coming internavq rather than ex¬ 
tensive ; quantitative ruther than 
qualitative. In other words, that 
we hnvq censed lu bn wholly pro-oc¬ 
cupied with what physical meas¬ 
ures will do. and arc striving tu 
discover how amt why they do it. 

Eiforl.s arc also being made to 
htiLiHlardiKu the nomenclature of 
physical therapy and render it suf¬ 
ficiently accurate and dig mi Ik’d to 
he lined by scientific men without 
it shudder. 

Recent investigators Imre shown 
that the irradiation of n 1 acta ting 
w*man, with ultra-violet rays, 
give i to her milk demonstrable 
antlntditic properties, This dod¬ 


dered with a tight four wheel truck 
to facilitate moving it from room 
to room. 

The lower cost of the Combina¬ 
tion Unit 1$ due to the fad that 
both curings are operated from a 
single control cabinet. 

Of course, one of the generators 
must be idle while the ether Is be¬ 
ing used but this Is not serious 
except in offices where Ultra-Vio¬ 
let E hcrapy is a specialty and then 
there are usually several lamp.-i of 
each type, in most cams, the 
physician will find it wi.=e to in- 
vostigate the Burdick Combination 
Series carefully. The chances ore 
that he will take advantage of the 
chance to purchase two modalities 
in one at a considerable saving. 


iJig may prove to be of decidedly 
clinical importance. 

While the development of appar¬ 
atus fur the administration of the 
various tight, energies visible and 
invisible, goes on apace, especially 
in enlarging the field of applica¬ 
tion of infra-red radlotions and 
making the .indications for their 
use clearer amt more definite—they 
are now' known to he beneficial in 
all types of deep-seated pain and to 
causa general relaxation and in¬ 
creased activity of the skin si rue- 
tore?, as well as equalization of the 
circulation—the appearance of ap¬ 
pliances for administering mechan¬ 
ical tnnssage, vibration and manip¬ 
ulation has been particularly not¬ 
able. A number of excellent ma¬ 
chines for this purpose are now' 
available and should be more wide¬ 
ly used. 

Editorial 

Progress in Medicine, 

Clinical M wife Ere- and Surgery. 

Jiinunry 1928 . 
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t. UMI T T If E R A T Y 


niKoftlMS TO THK -UTKJN 

OF ULTRA-VIOLET RADIATJOK 

.V 1‘dvlLt SUi'Vt:y of i]ii i life I'iiLum 
fef uJtra-violK rudiuLfou discloses 
s<J tunny theories; lS f thk action of 

ihl "- se r **ys that to #five anything 
Likv u detailed account of each 
would extend this lecture too 
greatly, A brief summary, how¬ 
ever. of the better known ones, 
even at the expense of some repe¬ 
tition. will he useful, and will en¬ 
able me to indicate those which 
are most helpful clinically. They 
ore: 

1. That the lat of the skin be¬ 
comes photo-active after irradia¬ 
tion. t Hart hausen), 

2. That the rays coagulate al¬ 
bumen. destroy superficial cells 
with liberation of ferments and 
subsequent absorption. (Pincusson). 

3. Increase of liaemo-bactcri- 
eidal properties of the blood. 
(Colebrook, Hilt, Eidinow, and 
others). 

4. That fluorescent substances 
in skin such as quiniodine when 
irradiated become toxic to micro¬ 
organisms and that this toxic sub- 
stance can stimulate nerve end¬ 
ings. (Professor Dixon). 

Note—This is opposed to Dr. 
Peacock's suggestion that 
fluorescence of skin is protec¬ 
tive against over-dosage by 
degrading Ultra-violet Light. 

j. That light effects are only 
proportionable to total energy ab¬ 
sorbed. 

r >. That ultra-violet light in- 
c.. absorption of calcium and 
phosphorus in intestines, probably 
due t* effect on metabolism of the 
absorption of E mid filled rholfriternl 

front the akin. (Webster, Hill, 

J&obinsoa and others). 


7, That Uttni. V | D i ct 
duro:- changes In u ia u Slft i nT 
condition of prate in, 

hydrogen concentration ; hlll({ the 

'. (D <‘Sg 


i.r in-iitcin Hliock, 

and others). 


S. That «Us on b^g 
convert the oscillatloua ’’W 

Htiinuli; from this erythema u7 e 
directly produced, lh- 

sk That Ibe pmathyroida bk e 
on Increased growth. 

10 . That the nuclei of the ccUs 
ere particularly absorptive of ul¬ 
tra-violet light, and that the sub¬ 
sequent toxin derived from the 
splitting up of the chromatin 
brings about an increased blood 
supply. 

The list of theories given above 
forms an imposing array and, as j a 
usually the case in -such conditions, 
means that nu single one of these 
theories is acceptable to the exclu- 
siots of the others, but rather that 
there L$ some truth in the majority. 
Speaking clinically the theories 
that appear to fit in best with the 
results obtained arc the cholesterol 
theory, the quiniodine theory, and 
the theory of liberation of fer¬ 
ments front destroyed superficial 
cells; for quite undoubtedly 

we find tile results of ultra-violet 
light irradiation vary according 
to whether the basic health erf 
powers of resistance of the pa¬ 
tient are good or bad; indeed 
this point should be the prints 
consideration in estimating dos- 

j«ere, Jind makes it impossible t* 
down aay ha „, md fasrtrulef 

"l* tiln<! ' d ^ t,inC£f i ftnd 

ftTca of ^ Cxj}cjaed 

,h ^ Jah JUttnal of Acting 
November, 1927. 

i" , : Use of Ultra-viV 

lfit U * hi C. B. Mould, M. D 
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(Umtinutd fr lltll Tiigu ]pj 
procedures, :t complete ucidur- 
at ^ dln » “ £ tl» Jtathology ftm | 
whal caa b ® ncfomplighucl to and- 

tfjitu or modify ij n 

"In addition| 0 tho director of 
t n* physical therapy department, 
tlu>rc should bp u sufficient norti- 
llor l ' f assistants or aids to carry 
out the prescriptions. Tile number 
of aids to carry out the prescrip¬ 
tions. The number of uidg noces- 
sar > 1 varies with the number unci 
class of patients to he treated. A 
director and one or two aids should 
be able to cam fora department in 
a 100-bed hospital, adding one or 


more aids for each addition a] 10-0 
beds. For hospitals of itrifj hods or 
more there should he one or more 
assistant directors to aid Jn jirn- 
Knbin? the treatments nod vary¬ 
ing the technique to obtain the 


best results. 


How the Physical Therapy De¬ 
partment Should Function, 
The Modern Hospital, JJeecm- 
ber, 1327, page 51. 

Dr, Howard Flank. 


ULTRA-VIOLET INDICATED IN 
TREATMENT OF ANEMIA 

Kces-or and Maurer think that 
vifamine A is essential for blond 
regeneration and that the din it a) 
picture of pernicious anemia is due 
to deficiencies of vitamfries A, B 
and C. 

These writers record their ex¬ 
perience baaed on observation of 
42 patients with demonstrated 
pernidou.' anemia, treated in the 

Cook County and olh.ir Chicago 
hospitals. 

All the patient* treated (except 
on*; m'f alive today, in Rood hold III 
and ih«w n quantitatively and 
qualitatively normal blood picture. 
7hf. apthpr.i are ?mti .fled that j.er- 


aa 


niciouH Htu'inia H the result of 
vitamins deficiency, continued 
over a kmg period. This vitamin? 
ill'lluiuney muy urj^o either from 
Linderfcoriing or frum insufficient 
uUfiifjLtLon of food. 

Kouriser bulievta that the re- 
sulli obtained with Liver are due 
to it* containing vitudps A. D 
und E, especially vitamins A; hut 
recent investigations suggo.-it that 
there Ik also in liver a substance 
Connected with blood regeneration 
which is not a fat-soluble vitamiue. 

Miicht made a number of laves* 
ligations with a view to detoxifica¬ 
tion of the blood serum of per¬ 
nicious anemia. It was found that, 
white irradiation of normal blood 
serum with ultra-violet rays did 
not alter its phytotoxic index, s'.m- 
iiur irradiation of pemiciaua an¬ 
emia blood serum did materially 
reduce its phy to toxicity* Further¬ 
more. by experimentation with a 
number of dyes as sensitizers, it 
was found that some of them 
rendered the detoxifying effects of 
ultra-violet irradiation of pernici¬ 
ous anemia blood serum much 
mom p renounced. Eosin and tab- 
rabrom fluorescein were found to 
he the rnost effective of the dyes. 

Machf used his pliytapharmaco- 
3 ogle test as u criterion of the 
value of different treatments of 
pernicious anemia, testing the 
blood fit different epochs in the 
course of each typo of treatment. 

Transfusion of blood was found 
not to eliminatoj. permanently or 
for any considerable length of 
time, the toxic substance rexpon- 
-sibb.i for the inhibition, of plant 
growth, 

Minn case,* which huit broil treat¬ 
ed with liver diet wore tested. In 
1 there wax a marked decn-n.su of 
toxicity; in J the Itlonil reacted an 
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light therapy 


normal lilrnut; if, some others the 
reftCtJons were not nuifkrd 
nmJ the blood serum, I'von after a 
prolonged liver diet, still showed 
(narked jjhytotox id ty. 

Ultra-violet Irradiation of per- 
iircious anemia blootl serum, shew¬ 
ed in every ease a marked decrease 
in the phy to toxicity of the serum. 

W ith regard to the use of dye 
senyitizers h Gy orgy and Gottlieb 
had shown that ultra-violet iriadi- 
atLon, plus eosin, had been Verv 
effectiye in infantile rickets. In 
Mach Us experimental testing of 
the effects of irradiation, plus 
eosia or tetrabrom fluorescein* on 
pernicious anemia blood serum 
the patients were given liver diet 

“ add,tion - ^ all oases tested 
theije w as a definite improvement 
!, tbe Phy to toxicity, which went 
hand In hand with amelioration of 
the clinical symptoms. 

T . he blood pigment, hematophor- 
phynn, stored in the live,-, j* a 
Powerful sensitizer, not only f or 
rft ™*** but also for the 
. 3 Visl[}]e fiUH rays. Macht think- 

2 p? n « * help the 

nradiatioii effeetiv^no,^ 
ft would therefore sec ? m, f lx>m 
J he P 7 stnt aspects of the litera- 
*’ that } ho treatment of pcinic'i- 
ou, nnerma resolves iu J ™. 
Jjver diet; feeding f<*d of h ' 
ralom value rich in vitamin^ 

ar "l uh^-wolrt irradiation 

^Without the use Qf 




Progress in the Com*, i 
PfrnickuA Anemia ’* ^ 

fA synopsis of Itoonf i 
W, W. A, 

Gl Ml lr'!l I M.dicnr. . . 

wry* January 

Page* 'i'i and 3-1. 


PLANNING ANb Rrb J 

Rtl0MS IN TH I{ life®'*! 

■'HTSIOTIIEH u.. T 'i. 
"bpart me ^ v 

lit considering gjj,, , 
partment it ^ J° r th * 4. 
that much S p a c e may L 
tEm technicians*? time Vph^ 
giving treatment by d ^ U ,^ h 
large space into am^lJ » 

means of wires stretched B “* e * br 
above the floor from whieh^* 
are hung. This system of faS* 
cubicles is the Isurt 

has the greatest flexibility h t d 
th... disadvantage of ls J' ^ 
than separate rooms, but if n 

™ f tai, fur £?* 

yvomen this arrangement will hav* 

eu disadvantages, as many hospj. 
tal cases are treated in their pri¬ 
vate rooms. y 

The floors should be covered 
yvrth linoleum, except the hydro- 
Wapy and whirlpool bathroom, 
W * lch have tile floors. Both 

alt^nating and direct c™t 

llM b * wired into all treatment 
ooms with dissimilar wall i-ocepb- 

*?*7 that will be impossible to 
intake them and plug [jj wrong. 

- I 1 events damagre to apparaiu?, 

he 7’° ^ds of currents will 

atus n " 0st *■ <*Pr jJir ' 

different 1 Glent "^hines require 

ent currents, and the cost is 

RE?*** 

«ah rnaoCT 110 ” fl,r " ishl?d ’ rilk 

Pl Uh? fl,fc r]aci ^ff find Equip- 

R rl Noapital Phvscial- 
Th«r., py Ilo, w , tm „ lt 

™ S. Ondtor. HI t> 
iJ * 7 f l 4$u m 
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fhtrdick Precision 
W^ifer-Cocifed Lamps 

Receptor Model 

af rbr Fjucci ty^e 

■ li^Jf E Vjfl window 
The Ifiorti ecanti wheat (he Fatwt ijpe 

I limps i¥-lurh dea IV* theif COfiEmg itre^ln from 

c v c wa,rr * BU «L Denied W ^nvnnjcnc 
nhorr applinations of Ln.iQTife UUrt-vaolet 

Equipped wiik Ui-iorc quaiii burner, voh- 
mrBer nod %>oI[«r^ TC|?uloior- Beautiful new 
com relent I nr? »n Kfr.y Ir^quef, dtiD-tOUc eSeo1 B 

■f ri-r-ri JliJJriira, If \ >h ii.m bifi 

* A1 W.s» 

6&r Aitern iidne Cu-TTetit 

$$ 10.00 


LW-llt 

fur tJ:rf rt L’urrcl-t 


$370.00 


BURDICK 


7 QALITE 


‘j 



Ma 


f new 



*~W _1 *> 

for relief of pain and congestion ^ hrjv ^~ 

Here is the latest of the Zoalites—n high¬ 
ly perfected modality which delivers a rich 
concentration of Infra-red rays for the 
production of penetrating heat, S4 r > 00 

You'll find it the cleanest, safest and most F- fi- ft. 
reliable unit—without an erjual in efficiency, 
convenience or beauty at anywhere miar Its 
price. It is designed for local or general 
treatments in the office or hospital. 

with Burdick single-bar non -metallic elemmi 


Charles Lentz & Sons 

Philadelphia, Pittsburgh, Danville, Pa. 
Atlantic City, New Jersey 
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L I Ct II T T If IS If A r y 


IXDUSTII1AL i'HYSUWL 
THICK API 

Kit* frirtcluriv ^houEil hv Htnippgd 
afl'l ' r| 1 r "L ■ rt^J jiiJhitlon* (not 4|m- 
thartlljp e’il fvt^h upplfcd for 

fcMtt ,T haIf to Qnt! hour* After 4 or £ 
trettlmcrnta the pain u r iiJ be* ie- 

liovod* Tin- strjipiii can he romuyod 

iii the end v£ tuo weeks* 

To clean :i badly lacerated 
wound, dik'd with dirt and gratae*. 
u>-.' gasoline fii-t, followed by “ w t- 
corul' t which contains enough 
to act as a fat soltpjit 
Apply the air-cooled ultra-violet 
i - - ) 11 j ■ i close to the wound, until a 
pond reaction is obtained. Do act 
debnde until later; The ultra¬ 
violet rays v.HI restore vitality to 
much of the badiy damaged tissue. 
Industrial Physical Therapy 
f*r. F„ H. VV atke, Shreveport, 
La.. Clinical .Medicine, 923. 


**r 


A retv practical 

INDICATIONS FOR 

E L ECTBOTH F R ap V 

The Water-cooled Ultra-violet 
Iflfnp i-S always and invaluably the 
apparatus of choice for local effect 
where the infection, ulceration, 
wound or traumatism can be con¬ 
veniently oKfiosed to its superii- 
active bactericidal action. 
Tr.r. Air-Cooled (juartz mercury 
aJRo bactericidal and slightly 
fnore penetrant, but i® charucter- 
™ h y “«re heat and muai be ad- 
*njnr.-t#:roi! for a longer seance of 

. mF ' 4"^’ E* by no moans s» 
eorivonj-ritJjr and definitely aprdjc- 

ab) ' frtT "mall, localised losione 
A Few PractJciil Indications 
for Elecirotherapy, 

•I. H. Waddingm, M. Jj. 
Archive* of Physical Therapy. 
x ^y, Radium, Dvf ri 1 O 27 , 


< V.S11S of FALLING It Alls 
A™**# rc>.u]| W Eire ,™ , 

out „( | mir .. J *■ 

Seborrhea. foe jounce 

the cause of premature k u ^ 

?““»«• «ti., w ' Bl “ n r 

**.“» » £ 30 cm. for * ?» 

2"“7 111 » «« LI Jj 

“"'I' e " re » Mtmhn 2 
simulates a new growth of h a i r 
even meipient bajdne Bfl c „ ri £ 
™ d b y this treatment, (lt h ^ 
the clavkcr coW 

rd the ncwly.gvo^ lmh) Sido r 

' w lth Eradiation, seborrhea 
HUJi-es sulphur treatment In the 

S-Vr cDnt sciiitipii 0 ; 

7 *t l" ^ ]ycerihe ' afterwards 
wayht:d off With Pixnvon, 

The same treatment is very ef. 
fectivo with alopecia areata totalis 
tarn mate; indeed even alopecia 
totalis can occasionally lie cured 
hy this means. 

Loss of hair as a result of ^ 
a£ ™ or after fevers (influenza, 
erysipelas, typhoid) can as a rule 
be arrested, and new growth stim¬ 
ulated. But in such caseg, in ad- 
dAion to the local Irradiation of 
tbe "Bad, general body irradiation 
should he applied. Indeed, the 
latter Is more Important. 

Cose* of Falling Hair 
Dr. F„ ITiedering, 

The British Journal of ActEno- 
therapy, November, 1S27, 


.Ami Howl 

A Now York actress was giving 
ri benefit performance at Sing 
■^ing., "Stone wiilJ:-f do nui ;l pris¬ 
on ninfer, rinr Iron bars a cage/ 1 
she trilled. 

From the back nf the room a 
di'rj ( voice ejected, “But, Indy, how 
they do help I" 

~-Pennsylvania Punch BnwJ. 


Thi- |,i 
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Books on Physio-Therapy 


lln- book:, tinted hclnw may bis parchused direct from the tSurdick Corn- 

H m ™ h Coalman* IS, K_, M.D.—Bnai®. of U^hl m Hliempy. One huP- 
?lrtnJ 111111 iSftir-jwwn pEL^fRp fhrofLi&ely tlltt^ircLli.-i]. Frtec 

5 ■■N , y Elsilt, M U, C + H, fEn^M L, Et_ C- P- rLf>ml.) Ultra-Violet Rays in 
1 bt* I rEatmifnl llikiI Cui^js rcf J"Ji“-O- ujhJl O^k 1 hundred miirS erj^ht-n-pn 
p; iiris, ilitis l mi*>I- cluth binding Price-, postpaid, 83,50- 

A. Jir IJhjI loEkcStfr h M_ IK, and C. LL Oottlfc, M. D,—Physical Therapy in 
D]|nPnwf j s g.f | ho Kyt\ Liar, NukCi is rid Throat Three hundred jusvjffi. 

-kutuisL-K, ^raeli buckram cover :md K uld stumping t'l-icn*. pij*t> 
pjuid, JikOGL 

FHderkk W. I.ak« r I*. tb—UltTU-Violul ICadiuLkon in DunLut Piilhol- 
np;j- OiH 1 Ilu mLih! 11 itiid l\ve]vF: illustrated. Elexlliln b'iih.er 

eckv-' r, j-Tail 1 1 stumped. Price S 3 - 70 L 

<,t_ Ret Lull Muswjh hi. Ll. and Frederick H- Morse,, M. J ►, - Vhr {jakunk 
Current mad Lnw Voltaic Weivg Cun.vrkta in Phy^k'id ThefW> I s - k- 
cellcutly printed wiLh 66 Flctg illustration* arui hamul in ckth 
Price ^(i.OO. 

r.iFjr-u Mayer. RI. D.—Clinics! AppliciLilfflti of Suntitfhl and Artificial 
TludHiLi&n. Four hvHtlrtd umi Iwsnty-six [kh Hluatr^tcd 
Price 

T f-lowrird Flunk, M. D.— Actlnuthcriipy end All [ad Physical Ihtiirnuy 
Four 1 mud rod ulld fifty-one pilgee, pwfii-idy illufitrntecL Fr'\ri' ¥j-:0 

Klo=irn >3 il. M. D , imd W. K* Hu5ScU h M. q^-Ultra-VJolcl l^AY 

utton and A cthiu therapy. Two hundml fifty p*£<^£ illuslrflUid,, ?6- ni 

C. «, S:«mpH.n. M- D-—Practice of Physiotherapy Sis liuiidrcd siw 
twenty paRos, NG ilJilitratioiiKp 60k cloth binding B*W aUtnphit 

Pric® t postpaid > $I0 f( 10 , A . m*. 

K- G. VVjwI injjlull, M D„ C- M.-Prnrticcil Index to B-ct*. Ihm 
E i py, Three hundred uml sixty (japes;, !(►[) illustrations, lleslblo t . 

iny. Price SC.FnO, 


The- BurJick Corporation, 
jj i It oil, Wisconsin. 

Gflnikimn^EncloBtd f .ml my Check for S 
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for ultra-violet 

li l IR DICK MER C l JR Y 

SI I’ER-STAIMDARD MODEL 

\.4ir-Cinrf t -ill 

t'or general application of thy re¬ 
generative Ultra-vioiet wove lorisrth* 

~^n V tupped with high intensity L'vfe n-c 
oivrtw voltmeter :md Volta™ re*„w 
Lor. Cou nterba] a need stand, aJKX- 
aoE ; > from 45" to 70" and c^sTS 

^itn borttontci! extension Al’inv 
elusive Burdick features. En grev )2- 
Ljuer and black enamel; nickeled trim. 

F. O. to. Milton* SV^i^A 


Fpr Alteirrtajing Curran I 

NO- |Jh4Qj 

$495.00 

i — - - 


For Direct Currunl 
No. U-103 

$3 55.00 


Self-Contained Mobile Unit 

1 H Vpirr-^'.th^piif j 

icif/i (/»« £P£jf.ci^ir quarl = windoK 


Tftr A !£r noting CliTTfinl 
No. LW-605 

$ 7 $ 5.00 

for Direct Current 
No, LW-20S 

$ 645.00 


Frfwj F, a E 


Here i>: the finest, most efficient Water 
C<irj[erJ Lamp manufactured today, carrying 
mm supply of distilled water, automat! 
W cooled. Equipped with Uviare quart) 
turner, voltmeter and voltage regulator, 

3 -__ _ _—, 



Charles Lentz 



t here 


l py 


SERVICE 

We have expert Serv¬ 
ice Men, trained in. the 
Burdick factory, and 
familiar with every de¬ 
tail of this equipment 
who give prompt and 
efficient service at any | 
time. 


& Sons 


Philadelphia, Pittsburgh, Danville, Pa. 

Atlantic City, New Jersey 
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InfiaiStjni 

\ C f' John ' s stfirttd iSm , 
ivK ™* studying French 
" h * <*»'* <We what he , 
L*«—thL- Arm's Fari3 repre* 
e or u big: baritone. _^j. 


HinmOBsiiig Human Nature 
■'ftbut in the world in that?" 

thv viaitor t(> the bos- 
p U ‘ us ]VG dieted a long hall* He 
IWlhtedtft a treadmill arrangement 
- J - j ,|L,J JMc *' ]n w hich several wi - 
JietUoofcjng men were tmceatiiuHy 
^ in ^ nn ^ Kitting nowhere* 

(i " al ,s prospective falh- 
'■rs smd the fcseortig nurse. ''We 

w ,. 1 ef1 , ou ^ h Power from them* 
they are waiting, to run ftll 
of the machinery in the place," 

—Life. 


Or ftltat Hni 
Macphei>on, Clo 
Isaacstein were al 
Thompson’s golden s 
Matpheifion took 
fish. 

Cion earthy Lock a 

Flake. 

IsaacsteJu took his 
berg. 


friernE, GoLI 
-Pink 'Uti* 


The Medsici L > Manner 
My iiuji ] 1 Grannie, I hope you 
;Lre ‘i»i*e weM* , . .■■ This wa B , I 
:bought, how every schoolboy, con¬ 
demned to writ* to his grand¬ 
mother, began his letters. But r 
have found a variant, The young 
hopeful Js a doctor's son, and he 
began; "My dear Grannie, I hope 
you are free from alt diseases." 

—London Baity News. 


A TEST CASE 

Young Lady: "Druggist, on 
you fix up a dose of castor oil so 
that it will not taste?" 

Druggist: "Certainly. If you 
Will wait a few minutes, I will fix 
you up. Will you have a drink of 
soda while you are waiting?" 

Young Lady: "Thank you, yes," 

Druggist disappears ho bind the 
partition to reappear a few min* 
□tea later, "Is that all you re* 
dtsiro?" 

Young Lady: "Yes, thank you, 
r» it wady ?" 

Druggist: "You’ve Just drank 


Recognition 

"I understand Jonn.s has been 
given :t medal by the Society for 
Phnrmaeeutiea l Research. 11 

"Yes, he has invented three new 
typos of sandwiches*” —Life. 


The Latest Variation 
"Tliej* laughed when T started to 
-poak to the waiter in perfect 
French*" 

"Why was that?" 

“Because the? waiter was a Ger- 
innm" —Life, 


Lady: “Goodness gmet 
O'js, that wad for mother) 1 ' 

—Oral Hygiene* 
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30 LIOHT THEBAPY 

Editorial 

Th* Burdink Curperatpan <udUdit«« no retpQnrfbfljty at f vr lh 

<r,r,,„J »» <*'• »«««. TO-jr «r, „„ inJJt j% 

.a nJ be -iqi rrfjjurJtf J„ r 

tended by hundreds of pet, 
sons with suspicious symj 
toms, w Inch play an iinporp. 
ant part in detecting the dis- 
ease in the early stages. The 
public is informed of this op¬ 
portunity by spirited paid an¬ 
nouncements in the newspa¬ 
pers accompanied by volmn- 
nous publicity articles, rous¬ 
ing the public to the vital 
need for watchfulness, 

, In Texas the County so¬ 
cieties are doing their part to 
waken the public to the dan¬ 
gers of carelessness and un¬ 
scientific treatments. In Wis¬ 
consin the firsi steps have al¬ 
ready been taken along the 
same lines, and in many other 
slates and communities sim¬ 
ilar action has been taken or 
is being contemplated. 

Tlie doctor cannot advertise 
his services individually. But 
the medical profession as a 
body may adopt an aggressive 
policy and literally sell the 
idea of scientific diagnosis 
and treatment to the public. 
It can be done with sufficient 
forcefulness — and without 
sacrifice of dignity. 

A yearly contribution of 
four or five dollars from every 
Doctor of Medicine in every 
state would provide the funds 
for a mammoth campaign of 
education in the leading na¬ 
tional magazines and in news¬ 
papers as well. The adver¬ 
tisements should be more ilia a 



SELLING THE PHYSICIAN 
TO THE PUBLIC 

Tremendous competition for 
the public's dollar urges a 
hundred different ways to 
spend each cent a man can lat¬ 
his hands on. In this bitter 
light for precedence the med¬ 
ical profession must stand 
aloof and watch millions of 
dollars diverted into useless 
channels in the name of 
health. Yet after all it is the 
public who suffers most. A 
bold nation-wide campaign to 
tell the trained physician to 
the public would pay the rich¬ 
est dividends in terms of gen¬ 
eral welfare. 

Such a plan seems to be 
very difficult of realization at 
1 resenL But is it so diflieu 1 1 ? 
Certain rather isolated efforts 
are being made along this line 
—and several of them are 
meeting with success. There 
is the Public Health Institute 
in Chicago, sponsored by men 
whose names are a guarantee 
of integrity, with its work in 
the prevention and cure of 
venereal diseases. Full pages 
in the newpapers arc teaching 
the public the seriousness of 
these conditions, weaning 
them away from sdf-diagno- 
-’o- arid .’df-rloi-iage with use* 
Jcsa or harmful nostrums, and 
Beilinjf them on the value of 
^lentifre treatment. 

S there are the an¬ 

nual Cliniea nil fhtneer, at- 
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] hi rely crlitcutiomd — i ]i G y 
should Lh lXiliceflll ]j[(H!l j S of 
prink'd suLrcnumshfp. And 
they would save many mil- 
dons of dullura now wasted— 
; j]id many broken bodies and 
luvken hearts. 


medical authority for the 
statements that sell their 
products* Ti seems, however, 
that, be the fads as they 
may, the public’s credulity is 
becoming' a trifle strained. 
Moat men know that too 
many cigarettes mean a sore 
throat and a cough in spite of 
the picture on the package. 

It is important to all of us 
to preserve the credability of 
the professional opinion. Far 
fetched claims not only de¬ 
stroy the public's confidence 
in the value of the medical 
recommendation but they de¬ 
feat their own purpose, which 
is the only consideration like¬ 
ly to influence the manufac¬ 
turers. The credulousness of 
the + advertisement reader is 
obviously enormous, but it 
has its limits. And at the 
risk of being platitudinous, 
I'll repeat that truth makes 
the best and most productive 
advertising. 


THE MEDICAL APPEAL IN 
LAY ADVERTISING 
While the physician has 
avoided a personal appear¬ 
ance in the advertising pages 
of idle magazine, the business 
man has not hesitated to as¬ 
sume his prerogative of pre¬ 
scribing for the patient and 
sells his merchandise as a 
panacea for a remarkable 
variety of conditions. A cur¬ 
sory examination of any per¬ 
iodical will demonstrate the 
power of the “health appeal." 

First there is the “vita- 
mine" hunted from pillar to 
post by the breakfast food 
man, the dairyman, the sauer¬ 
kraut man, and their friends 
until the reader has become 
so bewildered that he is about 
ready to relegate the word to 
limbo along with its predeces¬ 
sor "calory” which was so 
over-worked a few years ago* 
Then there is the cigarette 
that never irritates the throat 
no matter how many yon 
smoke and its competitor* 
treated so 1 hat it would seem 
that no self-respecting ouera 
singer can get along without 
them. Now there is to be a 
“Li stead ne” cigarette with 
mystic properties ostensibly 
allied to the famous mouth 
wash. Possibly if: will aid in 
the cure of dandruff* All of 
these manufacturers claim 


The Sad Ending 

A fourtecn-year-old Canadian 
school boy has been expelled be¬ 
cause his teachers claim that he 
is incapable of belling the truth. 
If this young man doesn't mend 
hi? ways he will likely end up in 
the Weather Bureau. 


The Inquiring Reporter 
Question: 

‘'Hare you pyorrhea?" 
Answers? 

-Yes.” 

"Yes." 

"Yes," 


Carnegie Tech Puppet 
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Preface 

T HE following pages are offered to the medical pro¬ 
fession as a guide and assistant in acquiring a fun¬ 
damental knowledge of the physics and effect s of the Low 
Volt Currents of Physiotherapy. 

They contain suggested technic for the use of low 
volt currents in various pathologies, off ering suggestions 
for bases of procedure in treatment thereof. This gen¬ 
eral technic, developed by a number of foremost stu¬ 
dents of the subject — physicians and surgeons em¬ 
ploying the Sme Wave or Sinusoidal, Pulsating Duvet 
and Galvanic Currents may be used to great ad¬ 
vantage as an adjuvant to the practice of medicine and 

surgery + 

Mv friendship and association with G. Betton 
Massey, M.D,, Norman E. Titus, A MX and Curran 
Fope,IVLD., have been of much value in preparing these 
pages and to them I acknowledge my indebtedness. 

Thanks are also extended to the authors ol the fol¬ 
lowing excellent works: 

Physiotherapy Technic By C. M. Sampson, M.l.k 
Practical Electro-Therapcutics and Diathermy 

By G. Betton Massey, M.D. 

Handbook of Electro-Therapy _ 

By Burton B. Grover, Al.lJ- 

Essentials of A'lcdical Electricity f 

By Elkin P, Cumbci batch, M.A,. B.Ah, 

B.Ch. (Oxon), M.R.C.P. 

Frederick H, Morse, ALD. 
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Physics 

E LECTRICITY may be described as the manifesta¬ 
tion of a natural force developed by disarrange¬ 
ment of electronic equilibrium due to the influence of 
chemical action, magnetism or friction. 

To easily understand the therapeutics of the Sine 
Wave, the Pulsating Direct and the Galvanic Currents, 
one needs but to review his physics to determine the 
action or effects which these forces, mechanical, physi¬ 
cal and chemical, would have when applied to human 
tissue. 

\Yc will not attempt, in these pages, to describe the 
various apparatus invented and manufactured to pro¬ 
duce the low volt currents, used for therapeutic pur¬ 
poses, but will define the terms with which the physician 
must become familiar, and describe the methods by 
which current flow or dosage is measured* also the elec¬ 
trical laws governing such measurement. We will also 
describe the character of each low volt current, as deter¬ 
mined by years of study on the part of Leading medical 
authorities, students of electro-physiotherapy, and thou¬ 
sands of users in everyday practice to be best adapted 
to therapeutic use. Likewise we will discuss the cur¬ 
rent required 10 correctly produce mechanical, physi¬ 
cal and chemical effects when applied to aid nature in 
restoring normal function to unhealthy organism. 
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6 Low Lali Currents of Physiotherapy 

Definition and Terminology 



Current of Electricity 

Current is a flow of unseen force created by elec¬ 
tronic rearrangement of matter. 


The Colt, the Ampere , the Ohm 

The pressure and flow of electricity are measured 
by units as follows: 


The Volt 
The Ampere. 
The Ohm . , , 


. .I nit of Pressure 
. .Unit of Quantity 
I nit of Resistance 


Obviouslv a definite voltage or pressure is required 
to force a definite milliamperage or volume through any 
part of the body offering a definite resistance. 

Ilcnce, we describe what is known as Ohm’s law as 
follows r 

Resistance X quantity = Pressure, or 
Pressure resistance = Quantity, or 
Pressure quantity = Resistance 


Reduced to electrical terms it reads; 

Resistance in Ohms (R) x Amperes (A) = Volts (V), or 
V oks i V ) Resistance in Ohms (R) = Amperes (A), or 
\ oils f\) -3- Amperes (A) = Resistance in Qhms (R) 

Reduced to algebraic formula it reads: 

R X A — V, or 
V , 

~R = A > or 
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l.aw Colt Currents of Physiotherapy j 

\o dearly understand Ohm's law 5s essential if one 
h to comprehend the meaning and value of the energy 
he is utilizing as indicated by the voltmeter, milHafo- 
percilfctcr and sine wave indicator. Each of these indi¬ 
cators is essential on every unit of sine wave and gal- 
\ an.=c apparatus in order that the energy administered 
to the patient may be as carefully and correctly meas¬ 
ured as drugs would be when weighed on delicate 
prescription scales. 

1 he knowledge of Ohm’s law also impresses the 
physician using electricity with the value of the resist¬ 
ance existing between two electrodes when placed in 
contact with a body by which the circuit is completed 
and through which the current passes. 

However, in the application ol low volt currents for 
therapeutic purposes, although we apply Ohm’s law in 
principle, we do not use the law itself as a means of 
measuring dosage. The reason for tins is that the phy¬ 
sician has no practical means of measuring the resist¬ 
ance of various parts of the body m ohms; nor would it 
be necessary for him to do so even if he had the means, 
as we arc concerned with three factors only, as follows: 
1st: Character of the current being used 
2nd: \ blame of current being used 
3rd: Pressure of current being used 

Low Volt Currents Defined 

Lou volt currents of light and power circuits range 
from 1 to 50 volts. The standard useful voltage of a 
Hgh t. o r i iOW (■ r c 3 reu i t is f ron i 100 to 500 vol ls. 

There are four types of electrical apparatus used in 
medical practice as follows: 

I it: Apparatus to produce Sine Wave, Pulsating 
Direct and Galvanic Currents ranging from l to 250 
tolls. 
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s Low / *alt Current# of Physiotherapy 

2iul: High frequency apparatus producing currents 
of from 5,0tX) tp 50, 1 OCX) voils. 

3rd: X-Rav apparatus carrying from 10,000 to 
JUUKXI volts/ 

4ih: Static apparatus developing up to 1,000,000 
volts. 

Hence, the Sine W ave, Pulsating Direct and Gal¬ 
vanic are known as the “low volt” currents of Phy- 
sroTttERAPV. 

Direct Current- Defined 

A direct current of electricity is one which flows in 
one direction continuously. It is commonly indicated 
bv the abbreviation D. C. 

■V 

Polarity Defined 

The direction of flow of the direct current is indi¬ 
cated by the signs 4- and —, the current flowing from 
positive (+) to negative ( —) poles. This determines 
the “polarity" of the current at each of the two elec¬ 
trodes in contact with the body* 

Alt cm a t hi g Cu rren t Defi n ed 

An alternating current is one which flows for a short 
period of time in one direction, then in the opposite 
direction for an equal period of time (alternating direc- 
i ion oi flow). It is commonly indicated by the abbre¬ 
viation A. C. 

The Cycle Defined 

One complete cycle of an alternating current is dia¬ 
gram mat ically described by a curve projecting from a 
horizontal line representing the zero point of no voltage, 
sr -rilling an art rising to maximum or peak just above 
or below rim line representing one direction of 
lol lowed by a similar arc in the opposite direction repre¬ 
senting t he opposite direction of flow, See solid black 
;irc in I 1 ivurc 1, represent ing one cycle. 
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Lnzc } 'oft Curfmts of Physiotherapy 


Rreq iif n cy Drfined 

In an alternating current disable the number of cycles 
occurring each second or minute is called its frequency, 

I he ordinary A. L. lighting circuit has a frequency of 
Ml cycles per second. 1’he f icq uency of x he a 1 tern ailing 
current delivered by the ‘‘Morse 7 ’ Wave Generator ts 180 
cycles per second. This provides 10,800 cycles or 
21,600 alternations or impulses per minute. 

Engineers and designers of the “Morse” Wave Gener¬ 
ator. in collaboration with the medical profession, have 
spent years experimenting and testing in order to deter¬ 
mine accurately tilt proper frequency of current to pro¬ 
duce the maximum of penetration and contraction with 
the minimum of tetany. They have found 10,800 
cycles per minute to be high enough to produce the 
required penetration and contraction of muscle tissue 
with a smooth, agreeable sensation of current, and not 
so high that motor nerves controlling contraction could 
fail to respond. 


'l he Sins If at’f or 7 rue Rapid Sinusoidal Current 
l lie (Alternating) true rapid sinusoidal or Sine Wave 
Current has no polarity as it reverses its direction so rap¬ 
idly that each alternation neutralizes the effect of the pre- 
\ ious one, except in the case of the Galvanic Sinusoidal. 



Figure i 


An;, true a hemating current, one wave of which ap- 
i r ^ s b j iaics a sine curve in character, is called, in medi- 
id electricity, the sinusoidal current. 

. ^ J<r f 'AL\ r AXtc sinusoidal” cuR.ru -nt has polarity 
*? r r [jf of each surge. Il is characterized as a 

' W- -urging, reversing, direct current ami flows in one 
ln ' 1 Kjri * l}i a suflicirni period of lime to produce polar 
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Latv foil Citmnts of Physiotherapy 

etfecu before reversing its direction, such as a burning 
sensation and irritation of the skin under the surface 
electrodes when sufficient current is being used to pro¬ 
duce deep muscle contractions. The current, in re¬ 
versin'.:, produces opposite polar effects, neutralizing 
previous effects, and ts accomplished by mechanical 
means, such as brushes moving over a resistance, or 
auxiliary brushes caused to move to and fro over the 
commutator bars collecting current from the D. C, 
generator. ^ "x 

/ H- \ 


l-'iyure 2 . GjiEx'finic Sinusoidal Current 

It has long been an accepted fact that for muscle 
exercise, or for any condition or reason whereby con¬ 
traction of muscle tissue is required, there is one specific 
current which is correct. This is the rapid cycle 





(C) Jeff Behary 2019 


11 












































































































































It 


Low Volt Currents of Physiotherapy 

Ut: Rapid alternation prevents burning and skin 
irritation under ihc surface electrodes. 

2nd: '[‘he muscles at both electrodes and those at all 
points between them are caused to contract with as 
great a degree of uniformity as their susceptibility to the 
same current strength will allow. 

On the other hand, when the galvanic sinusoidal cur¬ 
rent is used to exercise muscle tissue, all the muscle con¬ 
traction is produced directly at the poles, or points of 
contact, alternately. One surge produces the contrac¬ 
tion at one point* and the following surge at the oppo¬ 
site point. There is little if any contraction caused to 
the muscles lying halfway between the electrodes, de¬ 
pending on the distance and the resistance encountered. 




figure 4. True Sinusoidal Curr«m& may- vary' in character is illustrated above 

Low Foil Currents Divided into Three Croups 

A universal desire for standardization on the part of 
the medical profession has led to the simplification of 
terms used to describe low volt currents, and has aided 
tremendously in standardizing technic. By this 
means much useless combining of currents has been 
eliminated, as has also the use of coined names, which 
have no meaning and in no way describe the current 
they represent. 
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Lo:r } oh Currents of Physiotherapy 


Lou volt cirrous used for iherapcutic purposes are 
now classified in ilirec groups, and be ar the same names 
as current* of the same general character in ihc scien¬ 
tific electrical field. 


Group Xq, i 

The \on-Surging Sine Wave Current 
I’he Surging Sine Wave Current 

Group No* 2 

The \on-Surgtng Pulsating Direct Current 
The Surging Pulsating Direct Current 
The Interrupted Pulsating Direct Current 

Group No* 5 

TIte Non-Surgi n g Ga 1 va n ic C'urrent 
I he Surging Galvanic Current 
The Interrupted Galvanic Current 

Surge Defined 

l ife surge ol the low volt currents, as used for thera¬ 
peutic purposes, may be defined as a slow, gradual rise 
and fall of current strength, produced by "mechanical 
means, and causing periodical contractions of muscle 
tissue with intervening periods of rest. 


Selectits Afolion Ctims of the 
“Morse" // ave Generator 

1 ht: seven distinct surges described on the following 
pages are caused by the use of cams designed to produce 
a 1 ip° r h, gradual increase and decrease of current at 
dcftn] t e periods, w it h defi n ite inter v ala of re si; bc t wcen. 

he period and character of the surges and consequent 
imi >\r contractions arc governed by the shape of the 
cam designated for the work in hand. 
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No m.nicr whether tilt: Sine Wave, the Pulsating 
Pircci or the constant (utlvauic Current is being used", 
the actual character and frequency of the surges are the 
same. To illustra.it: both the character and frequency 
diagrammatically. u hich can be clearly visualized, the 
constant llalvanic Current has been charted. 

The great advantage derived from the use of cams 
for producing the required surges is that by introducing 
a variety at shapes wc can control not only the speed 
and length of the surge but us character as well. For 
example: the use of Cam No. 3 causes a gradual increase 
of voltage to maximum with a corresponding decrease 
to minimum and equal periods of rest. Cam No. 4 
gives exactly the same number of surges per minute as 
Cam No. 3, but it will be noticed that by altering the 
shape of this cam. we have caused a more abrupt in¬ 
crease and decrease of the current than produced by 
Cam No. 3, we have increased the length of time during 
which it remains at maximum voltage. 

Figure 5 is a chart on which a curve has been 
scribed indicating the increase of current strength from 
minimum to maximum and at relative positions of the 
sine wave indicator. (Non-surging currents.) 
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14 Low / r olt Currents of Physiotherapy 

Cam No. i 

Or Lever Lock Producing Non-Surging Current 

The non-surging currents are produced by locking 
the control lever mcc It a n is in 01 by the list of round (. 
No, 1, on Generators provided with this cam. Thi 
causes a gradual increase of cuircnt st 1 ciii'ih, as tVir; 
control lever is moved from left to right, or mini mu u 
to maximum without surge. (Non-surging currents,) 
This non-surging current is particularly useful in 
muscular weakness, especially weakness of the extrem¬ 
ities. It is also useful for improving local metabolism 
and restoring tone to the parts and for all other pur¬ 
poses where a constant voltage Sine \\ ave, Pulsating 
Direct and Galvanic Current is indicated. 


Surging Currents 

In charting the following current surges, great can 
has been taken, to correctly scribe the character of sur. 
developed at the various levels of current strength. 
This variance depends on the position of the control 
lever, which increases and decreases the strength of cur¬ 
rent being used. 

The lateral lines, to which peaks of surges are drawn, 
illustrate how the increase and decrease of strength 
change the character of all surging currents, regardless 
of how the surges may be produced or the type ol appa¬ 
ratus being used. This variance in the character of dm 
surge will take place at different voltages where there b 
no change being made in frequency of surges, j bis 
point is brought out merely to explain the reason for* 
variation in the character of the surges, as sketched 111 
very excellent works on low volt currents written b> 
well-known authorities on the subject. 


F 
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Lott' f oit Currents of Physiotherapy 



Figure 6 . Cam No, > 


L citil Xo- j, provinces twenty-two surges per ininutc 
with equal periods of rest. 

Cam No. 3 produces eleven surges per minute, and is 
$o constructed that the rise to maximum voltage or peak 
of the surge and fall to minimum is extremely gradual, 
while the intervening period of rest between surges is 
prolonged. Diagram, page 16. 

Cam No. 4 produces a surge with abrupt rise of cur¬ 
rent strength, prolonged at the peak of the surge, fol¬ 
lowed by abrupt diminution with equal period of rest 
between surges. Diagram, page 17. 
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Low l oil Currents of Physiotherapy 



Cams Nos. 6 , 7 and S 

The indications for use of Cams Nos* 6 , 7 and 3 are 
necessarily > ariable, depending on the rapidity of SUrgc 
or muscle contraction desired for treating pathology 0 f 
cases at hand* 


t ficvoLunett a '#, f cam 

Figure 10* Cum No. 6 


Cam No. 6 produces tliirty-thrce surges per minute. 



■“* J ft£ VOL U TiOH ? CA ** - *1 

Figure I L Cum No. 7 

C.^ifii No. 7 produces forty-four surges per minute- 
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Low / oh Cur mils of Physiotherapy 



Figure 12, Cara No. S 


Cam Xo, 8 produces fifty-live surges per minute. 
Muscles are the immediate sources of energy by 
which the various parts of the body are voluntarily or 
involuntarily moved. These muscles or groups of mus¬ 
cles normally contract and relax at vaning periods. 
The different current surges, also the desired muscle 
contractions resulting from their use, as above described, 
have been carefully studied, and selected motion cams 
ol the “Morse” Wave Generator designed to imitate 
normal muscle action without causing fatigue* The 
different surges, produced by these seven cams, imitate 
all of lhe muscle action of the human bodv commonly 

m '*r W ^ 

requiring restoration of function. 
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Effects 

y le chat lie al y Physi cal a n d C hem ical 
The next step in studying- the therapeutics of low 
volt currents is to acquire a knowledge of the various 
effects produced by these currents. This will enable 
the physician to select the proper current indicated for 
treatment of the case in hand, and produce the desired 
result* 

The therapeutic use of electricity comprises those 
applications of electric power transformed into mechan¬ 
ical, physical or chemical action, as may be employed 
for the correction of diseased conditions. One cannot 
too strong]}' emphasize the fact that in the treatment of 
physical affections particularly, electricity is employed 
exactly as it is for industrial uses, merely carries power 
which ts transformed into some other form of force 
within the structure into which it passes. In thera¬ 
peutic use it is transformed into mechanical, physical or 
chemical action, and it is this resultant force which is 
actually employed as a medical or surgical instrumen¬ 
tality. One should not think alone of the agency by 
which this force is carried into the body, but rather of 
the effects which it produces when passing through. 
Effects produced by the Alternating (Sine Wave), 
Pulsating Direct and (ialvanic Currents may be divided 
inio three groups, mechanical, physical and'chemical 


Mechanical Effects 

Mcc ha meat effects produced bv low volt currents 
* ro associated with involuntary muscle 

SrS ( ::;‘ ,md,icd by th °w**, or 


move- 

“Sin- 



Lozv roll Currents of Physiotherapy 21 

At this time, let us carefully consider the meaning of 
the word “sinusoidal / 1 as applied to physical thera¬ 
peutics, 

Fir si T a tiue sinusoidal current is an alternating cur- 
uni, ihe vvave or alternation of which approximates 
iri character, the sine curve. These alternations may 
he either very rapid or very slow. The latter condition 
oil iirs where a direct current is generated, then caused 
to slow y surge m opposite directions. This may be 
accomplished by means of a mechanical surging device 
operating resistance in circuit with the patient, or by 
means of one which causes auxiliary brushes on the gen¬ 
erator io move to and fro over the commutator bars. 

hi the early years of Physiotherapy, this reversing 
direct current just referred to was called the “Sinu¬ 
soidal current. 

to clearly differentiate between the reversing direct 
current and the surging rapid alternating current, both 
■ j Hc l are sinusoidal, our best authorities on the sub- 
•* have called the latter the “Sine Wave Current.” 

u 1 f llS dtstll ! ctio » has been very ably described by no 
css an author,ty than G. Ketton Massev. M.D, of Phil- 

th/ hla ’.' n hlS 5 e £f. nt work entitled, “Practical Electro- 
e ape Utlcs and Diathermy.” In Ids chapter on wave 
currents, we read: 


t i* j 


■ Krt- las be< ;'’ so much confusion in the minds of 
the 8S t0 tbe ,lature and clinical indications of 

soid;,r t| OU . S W ? Ve currents classed together as ‘sinu- 
a ha, a clear separation and more definite labeling 

Will Tn ar - c needed. To do this, it 

is tit’s 10 msist l M t hiyrc are two character- 

. I,. J I J1 currents of variable power heretofore 
-rouped together as sinusoidal. 
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22 Low Volt Currents of Physiotherapy 

“One characteristic is that the wave shall be a COn|j 
plctc cycle at reversal of polarity produced by a me¬ 
chanism t hat does \ his smoothly, with a sine curve. All 
alternating currents smoothly produced and of sirwb 
cycle are therefore sinusoidal currents, in spite of 
fact that if they are not further made to surge in 
strong surges, composed of many of these rapid sin¬ 
usoidal waves, they will produce tetanic con¬ 
tractions AND NOT RHYTHMIC CONTRACTIONS, A Gal¬ 
vanic Current from any source passed through a ma¬ 
chine for an alternate turn on — turn off — and similar 
smooth turn on of waves of opposite polarity in regular 
sequence, becomes also a sinusoidal current, and at the 
same time a rhythmic current of the greatest value if 
the waves arc slow enough for the physiologic responses 
referred to below, 

“The other characteristic, found only in currents 
labeled at present ‘slow sinusoidal 1 on the labels of these 
machines, but which it. is hoped manufacturers will 
properly label in the future ‘rhythmic galvanic' and 
rhythmic nongalvamc* currents, is that, whatever 
form of current is supplied in rhythmic surges, be \i 
rapid sinusoidal waves or the direct current in a sinu¬ 
soidal wave, these should surge in rhythmic unison 

WITH THE NATURAL MUSCLE MOVEMENTS of the part of 
the body under treatment, such surges varying from 
about eleven per minute to about fifty per minute. 

“As long as these slow waves arc called by the same 
name as the rapid waves, there will be confusion, b 
cannot be too strongly urged that the name of rhythmic 
currents be applied to all rhythmically repeated surges 
of aiu current produced in periods adapted in their 
rhythm lo the normal contraction periods of the py rt 
treated, (he character of the rhythmic current being 
further indicated by the words ‘galvanic* or 'non- 
galvanic/ ” 
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Wo now understand that the (fleets described as 
mechanical are those produced entirely with the Sine 
Wave nr Alternating 1 Current-* Wo also perceive that 
these effects may be described as an alternating con- 
titH (ion and ictaxation o \ muscle tissue to produce 
exercise; a rhythmic motion ; to restore tone, strength, 
ami elasticity to atonic or atrophied muscle tissue; 
and to effect massage or manipulation of any organ sur- 
rounded by contracting muscle tissue. 

Xexr we shall study the character of the current 
required to produce these mefiamcal effects, the speed 
and duration of the Surging Sine Wave Current, how ii 
|f controlled by the use of cams of varying shapes, and 
how these cams, seven in number, produce a rhythmic 
motion, timed to imitate the norma! action of muscle 
structure in various parts of the body. 

Let us fi rst consider t he Sine Wave Current, in two 
forms: I he non-surging and the surging. 

The non-surging Sine Wave Current is a rapid alter¬ 
nating current ol constant voltage, or potential, which 
may be regulated from zero to two hundred and fifty 
volts, Hi is current has a wide range of strength, and 
produces a constant agreeable contraction of muscle 

l3SSLK ‘» 1 te degree of which depends on the strength of 
current being used. 


1 Ids non-surging, rapid alternating current in- 
uices a cellular activity, fits most valuable use is to 
produce short muscle contractions by stimulating nerve 
cemer.% controlled by a circuit-breaking switch on (he 
* 1 ,L f^trode, and to relax muscle spasm when 

<* sufficiently long application is maintained. 

I Ik- Surging Sine Wave Current, the ideal current 
producing smooth, rhythmic muscle exercise and 
massage, jg selected and controlled by the use of seven 
cams described below. 
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Cam No. 3 produces eleven surges 
k per minute, and is indicated in all con- 
Rpi dilions in which a slow, gradual muscle 
5) contraction is desired, approximating 
Y eleven contractions per minute with 
equal periods of rest. This cam is par¬ 
ticularly adapted to the treatment of 
muscles of the abdominal cavity, such as 
Jinach or colon, or sluggish peristalsis due 

I which CONS'JJPATIQN is an ever-present 
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IS 



Cam No. 4 produces eleven surges 
BL\ P cr ni ” lutc > causing the same rate of 
//MM muscle contraction as Cam No. 3, but 
I( )Wm\ morc in its action. Owing to 

the difference in its shape, Cam No. 4 
causes the muscle structure to con- 
tract, the prolonged peak of the wave 
holding it in a contractile state for a longer period of 
time before relaxing* This cam is particularly indicated 
in treatment of the same conditions to which No. 3 is 
applied* 
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Surging Sine Wave (Sinusoidal) Current, Cam No* 












































































































































































































































28 Low roil Currents of Physiotherapy 



Cam No. 7 produces forty-four 
muscle contractions per minute 
with equal periods of rest, and is in¬ 
dicated in all conditions in which 
muscle exercise is indicated requir¬ 
ing a medium activity of contras 
tion t as in the treatment of obcsiiv. 



Cam No. 8 produces fiftv-fivc 
contractions per minute and is indi¬ 
cated in conditions where exercise 
muscles of the leg, thigh and foot arc 
required. 


In treating elderly and debilitated subjects, where 
the muscle action indicated above will be found to be 
slightly rapid, use cams that will provide muscle activ¬ 
ity ot the various parts mentioned at a slower rate, as 
the physician’s judgment may dictate. 
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Tkf Surging Shir IVart Current and Muscle Mellon 

The muscles of ihc body .ire the immediate source 
of encr-v bv which its parts are moved voluntarily or 
involuiuarilv. About seventy-five pairs ol the two 
hundred muscles are used to maintain the general pos¬ 
ture and movements of the body. 


W hen any muscle or set of muscles fails to respond 
to the nerve impulse, which is its guide for action, it is 
because of some fault)- function of the nerve itself, or 
impairment in the muscle involved. 


That the whole digestive tract is a series of hollow 
muscular fibers, varying in strength and activity, is well 
understood. Any impairment of these involuntary 
muscles not only causes local disturbances, but also 
throws out of balance contingent or remote visceral 
structures. 


We learn from physiological research that the vari¬ 
ous parts of the body have definite muscular action. If 
through injury or disease, muscular ability is impaired 
and an attempt is made to restore normal function by 
some electrical or physical means, and if the process 
thus instituted be much more rapid than is normal for 
the affected part, then fatigue and exhaustion may fol- 
lov.. If, on the other hand, the process used to restore 
io>t ability is much slower than normal, metabolism 
<ails to assert itself. 


) he “Morse” Wave Generator has been designed to 
produce a Sine Wa ve (sinusoidal) Current* of very rapid 
tern a lion. This rapid alternating current is caused 
f ! r£ff hit roduction of cams which are described 

m Chapter 1, constructed to cause definite predetermined 
* ri< involuntary muscle action, which is so all-important 
restoring normal physiological activities. 


(C) Jeff Behary 2019 


30 



30 Low Volt Currents of Physiotherapy 

Physical Effects 

hi the following chapter we shall describe certr. 
effects of low volt current application, which are h 
Termed “physical.” This term is used, owing to 1} 
fact that these effects are neither strictly mediani | 
nor strictly chemical, but do combine mechanical nC 
lion .simultaneous!}-' with the introduction of the therm i 

and polar effects of the Direct Current, when caused to 
su rge. 

For example, the effect produced by a current of lov. 
milliamperage at the positive pole is to contract ih,> 
tissue adjacent to the surface in contact. The effect 
produced at the negative pole is to relax the tissue 
adjacent to the surface in contact. Such effects, whm 
current insufficient to produce decomposition 01 clicm:- 
cal changes within the tissue is being used, are con¬ 
sidered “Physical.” 

rherefore, the low volt currents producing physical 
effects as above described arc the non-surging, surging 
and interrupted Pulsating Direct Current. 

Strictly chemical effects of the Galvanic Current are 
described in a following chapter entitled, “Chemical 
Kneels.” 

I he Pulsating Direct Current is not only a current 
no Vi ing in one direction, from positive (+) to negative 
—but is also pulsating in character in that It travels 
m successive impulses, waves or ripples, 

U direct current generators, large or small, whether 

e n\i n a low or a high speed, produce a direct current 

^'NrI, is more or less pulsating in character. 

it u sating Direct Current has one great ad vary 
(r 1 ]*■* ^^dvanic for treating cases in which phy^ 1 ' 
u, ; Clccls a l°ue are required. It has a power of stimu- 
diM ^ n , ldl1 ^ l ’ rnc , s K^ater than the Galvanic, which is J 
current without pulsating characteristics. l H ° r 
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i\\\$ reason ii is man)' limes more valuable where muscle 
conirat'dion, exercise, together with thermal effects, 
relaxation of tissue and vasodilation at the negative 
pole, is indicated to increase circulation and nutrition to 
mi area of partial degeneration, as in paralysis. 

The Non-Surging Pulsating Direct Current 
Hie voltage or current strength of the non-surging 
Pulsating Direct Current remains constant at any 
desired point, depending upon the position of the con¬ 
trol lever. 

This current passes in one direction, from positive 
(+) to negative ( —) pole, and when applied to human 
tissue directly opposite effects are manifested at the two 
poles. 

Fluids within the tissue are diminished at the posi¬ 
tive and increased at the negative pole. 

Positive Pole Effects 

The current enters at the positive pole, contracting 
tissue and causes vasoconstriction. It also relieves 
congestion and accumulates acid and oxygen. 

Pain is due to pressure, immediate or remote. The 
positive pole of the direct current diminishes the 
blood supply by its contractile action, not only on the 
surface but in deeper tissue as well. Therefore, it can 
pc depended upon to relieve pain In the acute stages of 
inflammation or a temporary congestion. 


Negative Pole Effects 

f he ■ urrent leaving the 1 issue exits at the negative 
relaxes and softens t he tissue, causing vasodilation, 
J1 i 1 i in(1 unng cor igvs i ion, i uc rcasin g c ircuI a t io n and 
uosveju(*riT nutrition to the area being treated. 
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The negative pole dispels non-purulcnt effusions ( a „ 
w . )(or on the knee), and extravasations by increasin'”, 
circulation andstimulating absorption and accumula^ 
\lkalies and I fydrogen. 

\ctual conditions for which these physical effects 
are recommended will be found listed alphabetically i h 
a succeeding chapter on “Suggested Technic.” 

The Surging^ Pulsating Dir eel Current 

The Surging, Pulsating Direct Current is product 
by the introduction of cams causing surges of exaetlv 
the same characteristics as are described in the previous 
chapter on mechanical effects, and in Chapter I under 
“Selected Motion Cams/" This current produces the 
s a me muscle co n tra ct ion and the phvsi c a 1 effec ts be I ;> re 
mentioned simultaneously. 

The Surging, Pulsating Direct Current may, there¬ 
fore, be used to produce muscle exercise, and at the same 
time by increasing circulation to supply nutrition to par¬ 
tially degenerated nerve and atonic muscle structure, ~s 
indicated in paralysis. 

Interrupted Pulsating Direct Current 

The interrupted Pulsating Direct Current may he 
described as the non-surging Pulsating Direct Current, 
rapidly interrupted by adjustment of collecting brushes 
in relation to the commutator bars. 

h Iect ro-Dt agn os is 

\ lie electrical testing of muscles and nerves has 
comn a most valuable aid in the diagnosis of condition* 
where partial degeneration of the nerve or muscle lib tL| 
is suspected. 

I'Jr c i ro-dia gnosis may be defined as the use ol a 
voltage current of the required character to profit * 



r 
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reaction of muscle and nerve tissue, the decree of which 
del ermines 1 the extent of disability. 

I'| u . writings of various present-day authors on this 
subject reveal comparative agreement on the physical 
effects which are required for the most expert electro- 
diagnosis. On the other hand, however, they reveal a 
part a I disagreement as to the form or character of cur¬ 
rent best fitted to produce the desired effects- 

One authority recommends the faradic current, 
because of its rapid interruption of induced current at a 
very high voltage. Another recommends the Galvanic 
Current interrupted by a rheotomc. Still another gives 
the opinion that the current best suited for this particu¬ 
lar work is the Galvanic Current interrupted by a switch 
in the circuit. This diversity of opinion leads many 
physicians to view electrical testing as a most compli¬ 
cated procedure, ot value only to the man who can 
specialize in it. 

However, designers of the Type A-25 li Alorse J> 
W ave Generator have made a careful study of electro- 
diagnosis in an effort to produce a current with char¬ 
acteristics best suited to meet all the requirements of 
nerve and muscle testing, 

A consensus of opinion from various authorities 
clearly indicates that the desired physical effects are as 
follows: 

I he reaction of degenerate tissue varies greatly 
according to the state of degeneration which has taken 
place. When a current is passed through a healthy 
riuKdc, it in counters not only muscle fibers but also 
nerve fibers bin g a bo ut them. Most n e r ve a n d m u id e 
fibers arc electrically excitable, bur as the motor nerves 
arc mut h more so than muscle fibers, the contraction of 

uv muscle is due to t he impulse received from the stimu¬ 
lated nerve. 
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Tlu' ixTEft-RurTn) Pulsating Direct Current of 

i | lv "Morse” \\ ;ivc (iencrator combines the value of the 
Cix\\ anie,' which may be interrupted by a switch on the 
electrode handle, with the greater ItMulaiins qualities 
of the faradie current and without its disadvantages. 
This current is found to exactly fulfill these require- 
merits. 

The Pulsating Direct t u krent from the- Morse’ 
Wave Generator is primarily a true direct current. 
Secondly, being pulsating in character, it increases the 
sensibility of nerve response; and thirdly, it is arranged 
so that ft may be interrupted with extreme rapidity 
where the more tetanizing properties are desired, as in 
cases where one requires a maximum degree of stimula¬ 
tion with a minimum of current. 

Another very important factor in determining the 
character of current best suited for electro-diagnosis is 
range of control, (hi the “Morse ’ V\ ave Generator the 
control is such that the current may We regulated very 
gradually and without possibility of interruption from 
the point where it is practically nothing, to the maxi¬ 
mum degree of strength required. 

Such delicate and accurate control can be secured 
Only by employing the principle of magnetic induction 
and leakage, This eliminates the use of all rheostats, 
contact points and resistances of every nature, and 
insures the accuracy which is so essential in electro- 
diagnosis. 

The necessity nf accuracy, when repeating current 
dosage in testing the same muscle or nerve structure 
from time to time, may readily be understood, when one 
stops to consider his dependence on ihc degree of reac¬ 
tion over a period of treatment in order to determine 
whether or not he is producing results, It is, therefore* 
extremely essential to the operator that he should use 
die same strength and character of current each time a 
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teat is made. In the Pulsating EW*t Current of the 
“Morse" Wave Generator we have one which combines 
the advantages of all other currents recommended for 
muscle and nerve testing, and which at the same time 
eliminates the many disadvantages encountered m their 

use. 


Ela ine al Stimulation of Motor Points and Nerve 
Distribution as an Mid m Diagnosis and 'I rent went 

The importance of one's ability to determine the 
actual functional activity of individual or groups of 
muscles bv electro-diagnosis, for the purpose of deter¬ 
mining i lie degree of paralysis, the reaction, of degenera¬ 
tion, and in medico-legal conditions which are likely to 
arise in any physician’s practice, cannot be overestimated. 
The fact that all parts and organs of the body are 
sensitive to the electric current to a greater or lesser 
degree is well known, and also that this electro-sen¬ 
sibility may be definitely affected by disease. 

Organs which arc indurated or caused to become 
affected bv disease are less sensitive to the cunent than 
normal, just as they are less sensitive to any other 
mechanical stimulation acting upon them. 

Susceptibility of different patients to the applica¬ 
tion of electricity to the surface of the body will vary 

greatly, . , 

In many cases of feigned disease, the patient * 
statements may tie entirely ignored and muscles mate 
to respond to direct current stimulus H healthy, re 
gardless of his will. 

The olfactory, gustatory, auditory, and optic nerves 
are specially susceptible to the action of the current, as 
proven by the production of sound, taste, sme 

flashes of light, . ( tr . 

In attempting to ascertain the truth by electro* 
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diagnosis duplicate u«t» should always be made of t ] le 
healths as well as the impaired side, a rule which an It 
ill r ai ts of the 

Following are a few general rules which must he 
observed in elect vo-diagnosls. 

'['lie principal aim of this method is to localize i 
current of required density and strength upon parts 4 
the body marked for investigation* avoiding, as much 
as possible, unnecessary excitation of the neighboring 
struct iircs. 

One pole only should be used for each muscle or 
nerve reaction expected* and while it is necessary' m 
have the other electrode somewhere to complete a cir¬ 
cuit, it is desirable to place it so as to eliminate effects at 
its point of contact, and may be called the indifferent 
electrode. It should be much larger than the excitiiw 
electrode, which must be of the proper shape and size 
not to overlap adjacent tissue, l he exciting electrode 
is made one-half inch wide and one inch long. 

The small point electrode is undesirable as the cur¬ 
rent is weakened by the small carrying capacity ol tin/ 
point, and the contraction not sufficiently delinite and 
perceptible. On the oilier hand, one has occasion- 
conditions where it is desirable to localize the examina¬ 
tion between nerve areas not far apart, in whuJi LdSL _^ 
two small electrodes, as described, would effect a l,)t K 


ecu rate diagnosis. n f i ip 

The following charts illustrate by dots U P° / 
lOtor points, and nerve exits, the points r>( chi 
lectrodes to produce the desired eflects of ek 

One should become very familiar 
at us, and practice by ex|vuti..e..1at.cm. w a* - & ,,,, 
iextenty in manipulation. !.<• . M y‘ ‘, ole st "health) 
nterpretation 'if l)is results, it ts c the hod.' 

(arts, especially if there Is only iW ° l tM 
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dist : ased ’ 80 thal may obtain a standard r 
pa mom ^naaro of C0m 

h should always be kem m : n ,i . 
divpor and more pronounced contraction? WeVcr ; 'hat 
* tte Pul,Ming Direa 

To determine the strength of the current to be US ed rf 
resistance of the parts under examination inffiju* 

the distance between the poles and the dcjrrce of oar^ v 
sis must be considered. ' ar 

The reader will observe in the figures, dots illustrat¬ 
ing the motor points of the muscles and the exits of im 
port am nerve trunks, at which points electrical suscer- 
tibilny is the greatest. Application to any of those 
points about the facial muscles would be more suscep¬ 
tible and less current required than would be neccssary 
ln a similar exploitation of the deltoid muscles iKimm; 
15 i or along the sciatic nerve (Figure 17), or similar com¬ 
parison in different parts of the body. 

An electrode placed on a nerve exit or muscle motor 
point to determine the amount of excitation should be 
placed on the spot indicated, either by direct sudden 
contact or by interrupted handle electrodes {see Fig¬ 
ures 19 and 20). 

Do not move the active electrode in an indifferent 
manner over the area under examination, as it is not 
only unsatisfactory, buL is likely to give the patient an 
unpleasant muscle contraction* 

For all the muscles about the face and neck, *j ,e 
indifferent or larger electrode may be placed o\ci ifw 
lower cervical or upper dorsal vertebra and the various 

points determined from that. 

In ihe examination of the arm the indifferent eite¬ 
trode may be placed over the nerve supply on tluJaacx 

arid the active one over the nerve or muscle, or st 
muscles, under consideration, if one muscle. 1** « 
stance, only is involved, then the indifferent elcctrod 
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Figure 20 

tro£’ct C he nl ° f ! a,,d thc W*«*t dec 

Figure M dfc ” VCr the fl ™>” at the elbow as i, 

n ™,i„ .KK SSZT 1: 

f; s - t‘ IL . tnC and lndlfferent electrodes for diaano- 

arm d Tbe C « described for the face and 

between ilir°V C1 ^, erence ' s the greater ihc distance 
•M K ■ e L eCtr0des (more resistance) more current 
'ull be required to produce a similar effect. 

I n all cases it is usually more satis fact on- to use the 
observed P ° C ’ ** mo< * P rono ' ln «*i reaction will be 

l> nl a ‘c no 1 familiar with the action of the 

sa mg Direct C urrenl would do well to practice upon 
diuruscKcs i l.at they may become familiar, not only 
‘ "b » n,u may he expected, but also tile amount of cur- 
rem necessary to bring about the contraction of a 
I l> muscle. -Alter such experience comparisons 
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which may he regulated to a small fr u-i in,, t 
ampere, and Which m;iv be endinlK- ' f one m 'Hi- 
destred st reag th 

ruptiou due to poor contact between surf fl f mler ' 
«Uere switches or rheostats are inserted hi 

Much ot the work done with the G-ilv-ini .p Urtu ‘ t8 ' 
vety delicate in nature. It require T CWrentis 
smooth current, delicately Ignited and d!m '? ely 
continuous uninterrupted circuit from the point of ■- 3 
eratton to the patient. For this reason, it h earne r 

Mb s f- r “ an \ ap P a . ratus designed to produce the 

Seirh« CCUrrent M 10U d mdude in its construction as few 
.u itches as possible, as every switch necessitates a sur- 

ucc contact, lhts point or surface of contact mav be- 
come dirt)- or loose, which condition, while it mav afford 
a .£°° d contact for a current of high voltage, allows an 
extremely poor one for a current of low voltage, where 
perhaps onl\ ivvo to six volts and especially where onh* 
a it action oi a mi Hi amperage is being used. Interrup- 
:jon ot current, due to poor contact, results in pain to 
the patient. 

the only switch on the “Morse*’ Wave Generator is 
the pole changing switch which is impossible to elim¬ 
inate and still allow the operator to reverse the direction 
oJ current flow, as is sometimes desired, without chang¬ 
ing the wires on the electrodes* 

1 'b e ■■ ■ heni ica I effects of t h e d irect or Galvan ic Current 
rr.ay well include those known as interstitial electroly¬ 
sis, and metallic electrolysis or ionization, which when 
used for introducing medication is sometimes called 
cataphoresis or ionic medication. 

Waddington says, “The terms ‘Electrolysis ana 
Ionization* are quite gene rally used synonymously. 
Tlic distinguishing therapeutic definition between them, 
however, may be termed thus: Electrolysis memi* j k 
breaking up or destruction of a part or the who *. ° 
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, in the constant current without the addition of 
^traneous substances from the electrode or otlu ruise- 
^tSoeess fnm within, out. In ionization we have a 
hrl-akinc up of chemical substances, or a diffusion from 
lithouu in of remedial of sterilizing agencies,” 

' This would define ionization or cataphorcsis as one 
„ ]U j t h e same thing, as cataphorcsis must necessarily he 
ionization, it will no doubt be well to describe the 
introduction of the ion. be they ions of metal or of chem- 
; ca | c0 mpo u nd t n solutio n as ion i zat io it: 

At the positive pole we have an increasing accumu- 
'i:\on of acids, and at the negative an increasing accu¬ 
mulation of alkalis. Familiarity with this chemical 
action is absolutely essential for one who is using the 
0 a 1 v a it ic Cu rrc nt, H a v i.ng ob t a i ned she k uowledge o f 
these chemical effects at the positive and negative poles, 
and using them without too much temerity or undue 
timidity, the physician has at hand a two-edged weapon, 

’ ■ h srives a wider range of usefulness in the treatment 
of disease so far as local applications arc concerned than 
all other methods combined. 

Major C. M. Sampson, in his recent work, "rhys- 
:Oiherapy Technic,” pages 277 to 2S7, describes die 
process of ionization most excellently. He states, 
A\hen a polarity current (meaning direct cunent) 
passes through the solution, the cations travel touar 
cathode and the anions toward the anode. Ux> gen 
(acid maker) being an anion, travels to the positive P o e 
'Principally in the hydroxy) ion OH), thus after the 
v&nic Current, has passed between two -electrode?, m 
J* me time, the tissues adjacent to the positive pu L 
wcome acid in reaction, while those ini media tel> u » ^ 

► f nt ^tivr; pole become alkaline from the h> L , 
5*«C«itrAtkwi. An acid condition of tissues ten 
t^btion, and an alkaline condition to s [ r r ‘ tter | 
Cc the potUivc pole 3s more sedative m u* 
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"liiU* ihe negative pole is irritating Tin, 

.uus as a vasoconstrictor, hence has a tJi P0Sltlve Pole 
hemorrhage, while the negative acts ^ 7/° ^ 

tends to increase hemorrhage VVhen rh dl at ° ran<! 

condensed to destructive density the noshL^f' 1 is 
as an acid caustic ,nn^ tU *— V Vc P 0 ^'- • r s 


icai com- 


f a V Cld caustic, and the scar is a tvni 1 :! * ;ts 

dry, hard, and contracting in ch^ S""' 

negative acts as an alkaline caustic and ihe = ™ 

typical alkaline burn scar_snf, „r he scar i.- the 

usually nonadherent! Where the ZZYT '' C ^ 
not pushed to the destructive point, the pduttei," 

teLritsue? nS aDd the P° k -*« - 

How and why does the direct or Galvanic Current 
produce the eftect known as interstitial electrolysis? 

.blectroJysis is the decomposition of a chemical coin 
pound into its constituent parts by an electric current,— 
i lie I u [sating Direct and Galvanic Currents are the on’y 
ones used for that purpose. 

Interstitial electrolysis is a process whereby tissue is 
dissolved, within a local area, by contact with a metal 
electrode to which the negative pole of the direct cur¬ 
rent is connected. At the same time the positive pole 
is connected to a surface indifferent electrode placed 
anywhere on the patient’s body, but preferably not too 
far from, and if possible opposite the negative, which in 
this case Is the active electrode. 

The current under those conditions enters the indif¬ 
ferent electrode fpositive pole), passes through the in¬ 
tervening tissue and oui at the active metal electrode 
^negative pole), w hich Is in contact with the tissue, and 
at which point the dissolving process takes place. 

If a direct current is made to pass through a hqtm 
composed of different elements, a chemical act ton is se 
up, which results in a separating process of it^ mgrt 
dients. When such process is applied in a proper mun- 
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, f lo living tissue, a Joed destructive action is inaugu- 

\ ;1 i the point of negative pole contact and iruer- 
^ ilia I electrolysis takes place. Hero the degree of 
'destruction depends on the strength of current being 
^ and the length of time it is permitted to flow. 

physicians are constantly seeking improved and 
more efficient methods of treating cervical stenosis* 
urethral strictures* rectal strictures, etc. Those who 
have once used the Galvanic Current, in cases of stric¬ 
ture. will never attempt treatment by other means, until 
first using this method. There arc cases, of course, 
which prove to be strictly surgical and in which the 
Galvanic Current would not be indicated, but these arc 
vcr v few compared with the large number which readily 
respond 10 electrolysis. 

The physiological action of this current when passing 
through living tissue is to elevate the temperature ot the 
section through which it passes. Where a metal con¬ 
tact is made upon the skin of healthy, living tissue, a 
burning sensation takes place at either pole, but it is 
much more distinct and stimulating at the negative or 
exit of the current. 

If a sufficiently strong current be used when n\o 
rneial 1 pointed ) electrodes are applied to a port ion ot tn<- 
body, it will be found that at the positive point of con¬ 
tact there will be a constant contraction of the skm. 
If a sufficient amount of current is used, a burn will take 
place at this point, and will leave a scar, hard and dt> 
in character, and more or less bleached, causes ^ 
diminution of blood supply. 

At the negative pole, with the same strength o\ uur 
rf, m being used, t he parts will become red and conges f t 
du *M.o the increased blood supply, and if the current* 
^ade sufficiently strong, a burn will ensue, as a 
Positive pole. In this case it will be different in cm 
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It'tolfca 1 , a ' Ul Jriddin ** leaving a „ 

•he positive pole P 4duces ^ lh “ Ae ^rr WUt 
•he negative pole, a rel asil jrir" tl gCnt effect ' «d * 

. Jnti - Hemor 4mic Properties 

rent at the posit I’ve pdc’ we can^adllt ° f the cur ' 
the current applied through'* r demand Mv 

point of ^hSl 3 ^iir^ e ^ e at *•« 

Aiso, we can understand whv the neritlve 
applied to a stricture «,.,♦* ’ A £ 1p0 ' c - v, ' fl: -’ n 

soften and dissolve it.’ ' ° ther fibrous *«*• 

d /etaltic Elect rolys is 

Metallic electrolysis is a process bv which certain 

«2L*^^ V - i;en pla r d 1,1 co,Uact " hh a moist 

suiiace, at the positive pole. An inflamed mucous 

^ '? lhc " suaI field of application, and copper 

or ll P electrodes arc commonly used. 

he proper method ot procedure embraces the use 
o met a-tipped electrodes, correct!} 1 ' conforming to the 
cavities in which they arc to be used. F or illustration, 
in a case of vaginal catarrh, the operator would use the 
abdominal surface electrode as the indifferent one, 
attaching to tt the negative pole. The positive pole 
;' 1 f 1LJ1 * 1 1 V a 11A c h ed t ort h e in et a J J it- \-a gi n a I el ec i rot !e a n d 
msrrt^u m coTJiaci with i hv imicous incmbr«tJic + 

Iif tins case the electrode is of copper. current of 
~i to 10 M A. is used for a period of about ten minutes, 
causing oxidization of the metal and forming an osif- 
i blonde of coppe r at the point of contact. The cur- 
r*ni lloivfjjg from positive Jo negative pole causes this 
astringent deposited on the in flamed surface to he 
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pissed into m mm Efficiently to have a more cu n 
*notion than could possibly occur, were a solution of 
copper or other metal used U re should he taken, not 
v that the insertion ol the electrode be made without 
undue pain, but also that its removal mav not denude 
the mucous membrane, I'o remove electrode, turn cur¬ 
rent off gradually, reverse polarity and increase again to 
half strength used for two minutes. The negative pole 
xi-[]1 quickly release the tissues adhering to the electrode 
without having any contra effect on results obtained* 
In the treatment of bleeding hemorrhoids, erosion of 
the cervix* granular conjunctivitis and pharyngitis, 
metallic electrolysis produces the desired resuhs much 
more rapidly than any other method* Greater care in 
the arrangement of voltage and amperage, however, 
must be observed in the treatment of areas correspond¬ 
ingly more delicate. 

The advantages of this method over tocal applica¬ 
tions nf sulphate of copper in stick or in solution, or of 
zinc in paste or solution, or of iron in solution, are 
follows: 

First, the medicinal action of the metallic salt upon 
the diseased surface is more accurately locahzct, as, 
tor instance, in the treatment of a deep sinus, a copper 
probe may be carried to its bottom and the copper 
deposited there where most needed; ■ 

Secondly, drugs introduced into the *>»■ \ 
nascent state are much more active than m c 

combination; , . . ( .„ t u r i$asueau 

Thirdly, the salts formed are driven in _ ' mcni > 
rather than laid upon the surface of the mu 
brane, a-, in ordinary topical applications; t[iato f 

The technique of the treatment fiec gssarily 

a ny galvanocaustic application, save flrU | the clcc- 
the positive pole is always the active ^ ^ p popper- 

«i£ take the form 3 » nd ntcJ 




Si ^ V0 “ Cunni ' S °f ^ysicherapy 

S'ine or iron, These ™ h 

ih ^r. u[ r to '.- 

caviry arc deii- 

ssft: sr or 2inc ’ '***& '«5S£r 


S±S“" *&*!««*»!!”jfc UH. ..( 


1i-i[ substances, win 
when the positive 
electrode: 


ces, which m .v k* , r T Aim01 lls - 

." POLr k PPl ^ b - »N«ti 

poll is connected to the active 


Copper, zinc 

Lithium compounds 

Copper, zinc and magnesium salts 

Locain lor superficial effect only 

Quinine 

Adrenalin 

Calcium chloride 

W hen negative pole (1 connected to the active 
electrode: 

Iodine and its various preparations 
1 LugoPs solution, potassium iodide 1 
Sodium chloride 
Sodium salicylate 

Ledut's table of velocities shows that the different 
ions travel at varying rates of speed into and through 
the tissues. J he chlorine ion travels almost twice as 
fast as a zinc ion, and this latter moves a trifle less 
quickly than the mercury tom However, all ions are 
capable of t raveling twice as last when the solutions are 
applied to tissue of less resistance than the skin. When 
using substances in solution, h is generally agreed that 
weaker solutions give much better results than the 
heavier solutions and that a solution of 2 percent is the 
one most generalJv used. 
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Technic 






*** r * 


The technic suggested in this following p | gcs h 
bctfii compiled a ft c i et t\t reful perusal of man.)* text-books 
and a study of the technic employed by many proms- 
neut medical men now using lovv volt current genes’ 1 )' 
tors. 1 be technic is offered simply to suggest a basis 
of procedure when applying the low volt currents of 
physiotherapy in conditions where they are indicated, 
it necessarily cannot be followed to the letter, as con¬ 
ditions in individual instances will often alter methods 
of procedure, length of time of treatment, and the cur¬ 
rent used* 

A careful study of the following, together with refer¬ 
ence to the chapters on effects and physics of the cur¬ 
rent suggested, will enable the physician to Intelligently 
work out his own technic, and to apply it with best pos¬ 
sible results to the case in hand* 


Adhesions 

Post-operative, Intra-abdominal and pelvic adhe¬ 
sions may be prevented by using the Surging Sine \\ ave 
Current as soon as possible after the wound is healed 
and acute symptoms subside, thus eliminating the long-* 
continued use of abdominal supporters. 

Technic: Surging Sine Wave Current. , . 

Surface electrode 5 s 8 on back opposite surgica 


area. 

Surface electrode 4x5 over surgical area. 


Cam Xo. 2 or No. 4* 


cam .no, i or \o. H-* ;ij 

Current sufficiently strong to cause, at Jlt " ’ 5 • l 
factions, then uraduallv increasing tts strength 
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t u li successive treatment depending on the condiiY 
of the surgical area and the comfort of the pntii r i ' 
Time of treatment, 10 minutes. 

Frequency of treatment, two or three ti mes 
weekly. 



Treatment of Adhesions already formed: 

Technic: The Surging Pulsating Direct Current. 

Surface electrode 5 x 8 on back. Positive pole 
Surface electrode 4x5 over scar. Negative pole, 
Cam No. 2 or No. 6. 

Current strength 10 to 15 M. A., determined b 
toleration of patient. 

Time of treatment, 10 minutes. 

frequency of treatment, two or three times 

weekly. 


Amenorrhea 

Unmarried Women 

lechnic: Non-Surging Galvanic Current. 

Surface electrode 5 x 8 over upper lumbar region. 
Positive pole. 

Surface electrode 4x5 over one or both ovaries as 
indicated. Negative pole. 

Cam No. 3, if surge is used. 

Current strength, 10 to 15 M. A. 

Time of treatment, 20 minutes. 

Frequency of treatment, three times weekly* 

47 arried It 'o tn en 

I echnic: Non-Surging Galvanic Current. 

Surface electrode 4x5 over abdomen. Positive 
pole* 

\ a g i 11 a I carbon ball Heel rod c CO v e red wit! t vo t ton * 
well moistened with water, in place* Negative 
pole. 
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Current strength, 10 to 15 M* A, 

If surge is required, use C am No. 3. 

Time of treatment, 20 minutes, 

Frequency of treatment, three limes weekly. 

Atusmia 

Technic: General ultra violet radiation, followed by 
stimulation with the Surging Sine Wave Current. 
Surface electrode 5 x S over abdomen. 

Small surface electrode over dorsal spine. 

Cam No. 7, 

Current strength, patient’s toleration. 

Time of treatment, 10 minutes. 

Frequency of treatment, as indicated. 


j4i iky los is , Pa H i a! 

Technic: Diathermy to thoroughly heat the tissue and 
to increase circulation, followed by 
Surging Sine Wave Current. 

Surface electrode of proper size to covet area on 
each side or above and below the joint. 

Cam No, selected with regard to muscle activity 

of part to be treated. 

Current strength sufficient to deeply manage all 
musculature and to produce motion i P oSS1 
Time of treatment, 10 to 15 minutes. 

Frequency of treatment, three iuih> ate . 


/frthritis 


A condition usually the result of ® to thecok^ 
whit h k more often than otherwise cons t[pa¬ 
in such cases when the diagnos.s d^losc^ p ^ s 
tion, treal as for intestinal siasis, s *k il IL , joints 
72 to 86, and follow with local *ppli»t* n * at 
a" follows; 
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Su fi c <i elc ^ ro ^ 4 * 5 ™ ^her side of or above 
and below the joint on opposite sides 

Current strength to comfortable toleration 
Cam No. 2 or No. 7, 

Time of treatment, IS minutes. 

Frequency of treatment, three times weekly. 

Asthma 

\\ hen no cause is discovered, or when the cause has 
eiilUlcI tn usual medical procedures, the followiti ■ 
technic will relieve the spasm. 

Technic: Non-Surging Pulsating Direct Current. 

Surface electrode 4x5 over each lung, connected 
together. 

Surface electrode 3x9 over cervical vertebra. 1 . 
Current strength, 10 M. A. 

Time of treatment, 10 minutes. 

Frequency of treatment, daily or tri-weekly a* 
required. 

When emphysema is present, because of relaxed 
longitudinal muscles, the Surging Sine Wave Current 
will often give relief. 

Tech nic: Surging Sine Wave Current. 

Surface electrode 3x9 over lower cervical and 
upper dorsal region. 

Surface electrode 4x5 alternately over each Jung- 
Current strength, toleration of patient. 

Cam No. 2 or No, 6, 

Time of treatment, D minutes. „ . 

Frequency of treatment, daily or cn-weekly as 

required. . 

TbC contracts the longitudinal muscles aiu txpt 
the residual air from the lungs. 
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J trophy, Muscular 
if the new e is functioning; 

Technic: Surging Pulsating Direct Current, 

Surface electrode 3x9 on spine over nerve stmnli 
Positive pole. ' ‘ 

Small diagnostic electrode on motor point of 
atrophied muscle. Negative pole. 

Cam No- selected with regard to normal muscle 
activity ol affected area. 

Current strength, sufficient to induce slight mus¬ 
cular reaction. 

Time of treatment, 10 minutes. 

Frequency of treatment, three times weekly. 

If reaction of degeneration is apparent: 

Technic: Non-Surging Pulsating Direct Current. 

Surface electrode 5x8 on the back. Positive 
pole. 

Small diagnostic electrode with interrupter handle. 
Negative pole. 

Current strength, 5 M. A. 

A moderate current tolerance is used for motor 
points of the muscle. 

Time of current flowing, three or four seconds fol¬ 
lowed by equal periods of rest over each motor 
point. 

Frequency of treatment, daily at first, then three 

times weekly, . 

Care should be exercised to not overstimulate the 

nerves or tetanize the muscles. 


Backache 

Caused by fatigue or strain: 

{ , m he relieved bv the application of radiant heat, 
followed bjMhc NWSurWfutaailw »««• Cur ' e ^ 


(C) Jeff Behary 2019 


59 




5$ Im v i ch Currents of Physiotherapy 

Technic: Non-Surging Pulsating Direct Current. 
Surface elect rode 5 x 8 on abdomen. Negative pole 
Surface electrode 4x5 over painful area. ly.j.'j’ 
tive pole. 

Current strength, 10 or 15 M. A. 

Time of treatment, 15 minutes. 

Frequency of treatmentj as required. 

Brackiaf Neuritis — Acuie 

Brachial Neuritis is best treated by the Galvanic 
Current. In the acute stage, place the electrodes on tin 
back and on the anterior shoulder, with negative pole 
back, and positive pole front. 
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In sub-acute or chronic cases use the Galvanic Cur 
rent w ith positive pole back, and negative pole from’ 
for ten minutes If pain extends down the arm the 
seance may be divided between shoulder and forearm 
using following technic: *“ 1 

Technic: Non-Surging Galvanic Current. 

Rectangular electrode wrapped around wrist. 
Negative pole. 

Surface electrode 4x5 thoroughly saturated with 
hoi water applied over the clavicle. Positive 
pole. 

Current strength, 5 to S \\. A., no more. 

Time ol treatment, 15 minutes. 

Frequency of treatment, three times weekly, 
daily if severe. 

Chronic casts, above technic followed by Surging 
Sine Wave Current. 

Technic: Surging Sine Wave Current, 

Surface electrodes placed as above. 

Cam No. 2, No. 4 or No. 6. 

Current strength, sufficient to contract muscles 
without too much pain. 

Frequency of treatment, three times weekly. 

The above technic may at first aggravate pain, 
which will subside after muscles have worked. 

In acute inflammatory neuritis, the Sine U avc Cur¬ 
rent should not he used. 

Bronchitis — Suh-jlcute or Chrome 

May be relieved by using the Surging Sine W:i\e 
Cu rrerit. 

I’cchnic: Surging Sine Wave Current. 

Surface electrode 5x8 on back. 

Surface electrode 4x5 below clavicle towaid 
medial line. 

Cam No. 2. 
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Current Strength, toleration of patient. 

Time of treatment, 1(1 minutes 

Frequency of treatment, three times Weeldv 

daily in the beginning if possible. 


Bronchiectasis 

through region of dilated bronchus fob 

Technic: Surging Sine Wave Current. 

Surfare dcrtrodt- 5 x 8 over chest approximatin. 
the location of dilated bronchus. 

Small surface electrode 3 at 3 over fourth and 
nfth cervical vertebrae 
Cam No. 2. 

Current strength, patient’s toleration. 
i imc ot treatment, 10 minutes, 
requeucy of treatment, three times weekly* 

Chilblains 

“ '^IcSSS? foll ° ,VCd bj Non-Surging Gal- 
Snriace electrode 5 x 8 above the knee. Negative 

live pdc.' W * ter in g,ass tra - v with contact for 
TW >n f * trc, * Kth ’ 10 to IS \| \ 

S'rtHuencv'of'T 1 . 1 .’ 10 minll ^s.' 

weekly. ' rt ainient, daily or three times 



(C) Jeff Behary 2019 






Lou' foil Currents of Physiotherapy Cl 



live pole. 

Current strength not over 3 M. A. 

Time of treatment, 5 to 10 minutes, 
frequency of treatment, daily orasoftcn as required. 

11 the whole head needs treatment, as is advised in 
migraine or supra-orbital pain, moisten the scalp thor¬ 
oughly and interpose a flat sponge, absorbent cotton, 
chamois, or some other flexible material that will act as 
a good conductor and conform to the head better than 
the flat elet i Hide. 
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r igure i J 

I ec h n i c: No n -S u rgl n g ( jH ] v a n i c Cu r rc n t. 

FJectrode above described to the head. Positive 
pole. 

Surface electrode 5 x 8 over solar plexus. Nega¬ 
tive pole. 

Current strength not over 3 M. A. 

I ime of treat men t, 3 to 10 minutes, 

Frequency of treatment, daily or as often as re¬ 
quired, 

A second technic indicated in headache from indigestion* 
Non-Su rg in g Sin e \\ a vc (. ‘u rren i . 

Surface elct'i rode 1 x 5, between the shoulders. 



=1 

y ; ;. : y 
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Surface electrode 3 x 3 over forehead. 

Current strength, just strong enough to sense 
comfortable stimulation without dizziness* 

Time of treatment, 5 to 10 minutes. 

Frequency of treatment, daily. 

Cervix, Stenosis of 

Technic: Non-Surging Galvanic Current. 

Use uterine dilators varying from 6 to 20 (French 
size), the smallest to be used first. 

Dilators must he insulated to within 1J inches of 
tips. 

The dilator is inserted as far as insulation. Nega- 
tive pole. 

Surface electrode 5x8 to lower abdomen. Posi¬ 
tive pole. 

Current strength, 5 to 8 M A., no more. 

Time of treatment, 5 to 10 minutes. 

Frequency of treatment, every ten days, using 
slightly larger dilator each treatment. Never force the 
dilation. Negative pole will soften the tissue and per¬ 
mit dilator to enter without pressure. Most gratifying 
results can be accomplished by this method of treat¬ 
ment. 

Colitis 

Techn ic: Non-Surging Galvanic Current, 

Surface electrode 5 x 8, over descending colon. 
Negative pole. 

Carbon ball electrode, covered with cotton, satu¬ 
rated with 10% soluble iodine (liu main’s) in rec¬ 
tum. Positive pole. 

Current strength to toleration. 

Time of t reatment, 15 to 20 minutes. 

Frequency of treatment, daily until relieved, then 
three times weekly. 
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It is helpful to precede this treatment bv rli,,t 
Keep the bowels free with warm enemas ' l in i rm - ' 
is suggested, ' 1U Agrees 

Constipation 

{Si’e Intestinal Stasis and Ptosis , Pages j2—$6) 

Deafness, Chronic 

Technic: Non-Surging Galvanic followed bv Suren* 
oine Wave Current. * ^ ’ 

Cotton saturated with saline solution, placed in 
one oi both ears, contact made to cotton with 
metal electrode designed that it may be readilv 
hUd m place. No metal must touch the ear. 
Connect thereto the negative pole of the Non- 
Surging Galvanic Current. 

Surface electrode on neck, or large carbon elec¬ 
trode, covered with cotton, in contact with ton true, 
or pillars of fauces. Positive pole. 

C urrent strength, U M. A. 

I ime of treatment, with Non-Surging Galvanic 
^■ent, minutes, followed immediately by 
mild Surging Sine Wave Current, to same elec¬ 
trode in position, using Cam No, 6. 

J his technic is recommended highly as one of the 

GjC v Inch has been advanced for treatment of deaf¬ 
ness. 

Dysmenorrhea 

6 n matt led If o m en 

fechnic: Non-Surging Galvanic Current. 

In dysmenorrhea, the success of the treatment will 
depend on the accuracy of diagnosis and the cause 
whic [i may he cither ovarian or uterine misplacement 
or stenosis of t he cervix. Stenosis of the cervix, espe- 
cj;d]y jri young and unmarried women, is the most com- 
fnr r| cauKr- (see the technic for Cervix, Stenosis of* page 
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63), By carefully following procedure, the use of the 
Galvanic Current will produce permanent dilation of 
itie corvix. The resuJ i s obtained by thense of the Gal¬ 
vanic Current are in marked contrast to those obtained 
by the more common method of forcible dilation under 
anesthetics, the result of which is only temporary. 

1 ot ofhit tausis the following technic is suggested. 
Technic: Surface electrode 5x8 on abdomen Posi¬ 
tive pole* 

Surface electrode 4 x 5 on back or with carbon 
rectal electrode, covered with cotton, in place. 
Negative pole. 

Current strength, 10 to 12 M. A. 

Time of treatment, 10 minutes. 

Frequency of treatment, apply treatments on two 
days in succession preceding menstruation, and 
three times weekly following menstruation. 

Married IF omen 

Technic: Non-Surging Galvanic Current* 

\ aginal carbon electrode, covered with cotton, in 
place. Negative pole. 

Surface electrode 5x8 on abdomen. Positive 
pole. 

Current strength, 10 to 12 AI. A. 

Time of treatment, 15 minutes* 

Frequency of treatment, same as for unmarried 
women. 

If accompanied by stenosis of cervix, treat the cer¬ 
vix, using technic suggested under Cervix, Stenosis oi, 
on page 63. 

Endometritis, Acute and Chronic 

\\ hen accompanied by pain and hemorrhage. Ihe 
usual method of 1 real merit lias included dilation of the 
cervix, and t he use of the curette to remove the vegeta- 
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lions and granulations. A much more $$tisfactc ^ 
method of treatment is presented in the use of g'llwir' 
ism, the electrolytic action of the current destroying [y 
granulations and vegetations. The antiseptic ^ 
tonic properties of the negative pole aid materially to 
accomplish healthy reproduction. 

Technicr Non-Surging Galvanic Current. 

Amalgamate copper intrauterine electrode with 
mercury, placed in position in the uterus and 
supported so that it does not come in contact 
with, and is well insulated from, the vaginal walls. 
Positive pole. 

Surface electrode 5x8, well moistened, placed on 
the lower abdomen* Negative pole. 

Current strength, not to exceed 10 M. A. 

Time of treatment, 10 minutes, no more. 

Turn current clear of), reverse polarity, and ad¬ 
vance current to half strength (5 M, A.) for two 
minutes, in order that tissue may not adhere to 
internal electrode. 

Frequency of treatment, once each week. 

Erosions of the Cervix Uteri 

H rcat first as for endometritis, followed by one of 
the three technics suggested below; 

Technic: Non-Surging Galvanic Current. 

M ’i Zinc or copper ball electrode placed in posi¬ 
tion in contact with the surface of the cervix. 
Positive pole. 

Surface electrode 5x8 on abdomen. Nega¬ 
tive pole. 

Current strength, 5 to 15 M. A. 
d ime of treatment, 10 minutes* 

Frequency of treatment, every fourth day. 
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(21 If no zinc or copper ball electrode is at hand, 
use carbon ball electrode, covered with cotton, 
saturated in 2 per cent solution of zinc sul¬ 
phate. Positive pole. 

Surface electrode 5 x 8 on abdomen. 

Current strength, 10 to 15 M. A, 

Time of treatment, 15 minutes. 

Repeat frequency of treatment, same as 
above. 

(3) If erosions bleed easily, always use the copper 
metal electrode to the cervix. Positive pole. 
Technic as above. 

Eyelids, Granulated 

Technic; Non-Surging Galvanic Current. 

A zinc or copper electrode with small tip. Posi¬ 
tive pole. 

Surface electrode 4x5 on back. Negative pole. 
Evert the eyelid, holding the positive electrode as 
one would hold a pencil. Gently rub it over the 
granulated membrane. 

Have assistant gradually turn on the current until 
1 M. A. is reached. 

Time of treatment, until granules arc coated a 
greenish gray. 

Frequency of treatment, once each four or five 
days. 

Eye Strain 

Technic: Non-Surging Galvanic Current. 

Alois! gauze pad placed over I he eyes. Negative 
pole. 

Surface electrode 4x5 on the back. Positive pole. 
Current strength, 2 to 3 M. A, 

Time of treatment, 5 minutes. 

Frequency of treatment, twice each week. 
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Fibroma {J Parts and Moles) 

Technic: Non-Surging Galvanic Current. 

Surface electrode 5 x S Is placed on the patien t 
kp, hands placed in contact with it. Positive p 0 [/ 
Negative pole is attached to the smallest size half 
curved surgical needle, mounted in an insulated 
needle holder. 

Point is inserted at one side of the base of the 
fibroma, transfixing it just above and parallel with 
the skin surface. 

Current strength, 1 or 2 A L A., being increased to 
3 or 4 M. A., as treatment progresses, governed 
somewhat by sensation. The larger the mole, tin- 
less sensitive it is. When a pearly distension of 
the mole appears, indicating imprisoned hydrogen 
bubbles, the patient’s hands are raised from the 
pad, and the operator inserts the needle in another 
place, parallel to the first. This procedure Is re¬ 
peated until the whole mole is soft and swollen, 
and show's a sharp line of demarcation between 
the soft tissue and healthy skin. The crust is 
then washed with alcohol and allowed to dry, the 
patient permitting the scab to drop off. If scab 
is removed before it is ready to drop off, a scar will 
result. 

Flat Foot 

Technic: Non-Surging Pulsating Direct Current. 

Surface electrode 4x5 inner side ot knee over 
tibialis amicus. Positive pole. 

Surface electrode 3 x 3 at inner curve of arch. 
Negative pole. 

Current strength, 8 \L 
Time of treatment, 10 minutes. 

Cadi treatment with the Non-Surging Pulsating 
Direct Current is to he followed by: 
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Technic: Surging Sine Wave Current, 

Surface electrode -1 x 5, placed to inner side of the 
knee over tibia Its anticus. 

Surface electrode 3 x 3, placed at the inner curve 
of the arch. 

Cam No* 7 or No* 8. 

Current strength, sufficient to produce tolerable 
contractions, 

lime of treatment, 5 minutes first, but increasing 
gradually to 10 minutes. 

Frequency of treatment, three times weekly. 

Goitre , Adolescent 

The Treatment of adolescent goitre differs from that 
of cystic goitre and usually causes shrinkage* 

Technic: Non-Surging Galvanic Current. 

Surface electrode 5x8 on the back between the 
shoulders. Positive. 

Surface electrodes 3x3, well saturated with 
warm water, to which has been added a saturated 
solution of potassium iodide. Negative. 

Current strength, 5 to 7 M. A. 

Time of treatment, 15 minutes. 

Frequency of treatment, three times weekly. 

Iritis 

Technic: Non-Surging Galvanic Current, 

Surface electrode 4x5 on back of neck. Nega¬ 
tive pole. 

Gauze pad, well saturated, placed over closed eye¬ 
lid. Positive pole. 

Current strength, 2 lo 3 M. A. 

Time of treatment, 11) minutes. 

Frequency of t real merit, every day for three Jays, 
then alternate days. 
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It emorrhoids 

Figure 24 illustrate®: ihc carbon ball electrod- • 
serted in the rectum for the treatment of hemorrhovT* 
Carbon electrodes may be obtained in three sides' 
order that a small size may be inserted in the h™;,,',’; 

a t t e d I, t It e larger sizes, as treatment of tf 
case progresses. 



Technic: Bleeding Hemorrhoids — Non-Surging Gal¬ 
vanic Current. 

Surface electrode 5x8 placed on the abdomen- 
Negative pole* 

Covered carbon ball electrode placed in position, 
as illustrated in the cut. Positive pole. 

Current strength, 5 M. A* 

Time of treatment, 5 minutes* 

Frequency of treatment, twice weekly* 

Technic: Non-Bleeding Hemorrhoids — Non-Snip' 11 - 
Galvanic Current* . , 

Surface electrode 5 x 8 placed on abdomen of ■ 
Negative pole* p p 

Platinum or gold needle in needle holder- 
live pole* 
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Insert needle at the anterior extremity of lhe 
hemorrhoid passing midway between the ba * 
and the middle of the varicosity toward but not 
h 5?,^ h feP^tcrtor wall. The needle should be 
insulated with shellac at a proper distance from 
the operating surface so as to allow the insulated 
portion to penetrate the hemorrhoid sufficiently 

to prevent destructive action on the external 
mucosa. 

Current strength, 2 M. A, 

Time of treatment, 8 minutes. 

Frequency of treatment, three times weekly. 


Herpes Zoster 

Technic: Ultra Violet Radiation, 

For neuritis following, use 
Techn ic; Non-Surging Galvanic Current. 

Surface electrode over the affected area, saturated 
in 1 per cent sodium salicylate. Negative pole. 
Surface electrode placed over emergence of 
affected nerve. Positive pole. 

Current strength, 5 M. A, 
rime of treatment, 15 minutes. 

Frequency of treatment, daily. 


Hypertrichosisj Superfluous Hair 

Technic: Non-Surging Galvanic Current, 

Surface electrode 4x5 under patient's hand. 
Positive pole. 

Attach Hayes' bulbous pointed steel needle in 
needle holder. Negative pole. 

Current strength, .1 to 1 M. A. on each follicle, 

I hue of treatment, 5 to 15 seconds, 

I he current should be adjusted before treatment t> 
t T Un by placi ng needle on surface elect rode. The met er 
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r « lc,in F wiH be slightly higher than during treat. 
After adjusting current, place surface clectm^ 1, 
tabic and insert the needle to base of follicle TJ,° n 
have patient place hand slowly upon elecirodi*" 
thereby closing circuit — bearing down lightK- « fi '-T 
and gradually increasing pressure, until desired current 
,s ! : cached - 7 hls Procedure gives no unpleasant sen 
sax ion to patient. I he liair should epilate at a touch 
from the forceps — if not repeat the treatment at once' 
Generally a bit of froth will appear at the base of the 
follicle. After hair is removed have patient lift hand 
slowly from electrode to break circuit before removing 

Infant t / e liter it s 
See Uterus Infantile, page 11L 

Infant He Paralysis 
See Paralysis Infantile, page 100. 


Intestinal Stasis and Ptosis 

a a 1 1 cases of colonic distortion, when the 
transverse colon alone is found sagging, the cause may 
be traced to ptosis oi the stomach. If the stomach is 
affected and there is no evidence that the digestive tract 
below fails to 1 unction normally, treatment should be 
confined to the stomach. 


Stomach — Dilation and Ptosis of 
Technic: Surging Sine Wave Current. 

Surface elect rode 5 x S on spine over nerve supply* 
Surface electrode 4x5 over stomach. 

Cam No. 4. 

Current strength to comfortable contraction, 
l ime of treatment, 10 minutes. 

1' rcquency of treatment, twice weekly# 
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figure 25 represents the natural position of the 
stomach, colon and small intestines. Any distortion 
due to ptosis, a result of muscular inertia, will, in turn, 
result in angulation, kink, fold or twist. These retard 
elimination ol residue, constitute a foci of infection and 
possibly a seat for future adhesions, ulcer or cancer 
tt'hcTe surgery, which usually comes too late, in such 
cascs » must be resorted to. 

j ! n light of present medical knowledge it is always 
^ r - v ^abJc and in many casts most essential that a eare- 
!r ^: Ra >' study of the region involved be made before 
hiding on the action to be recommended for relief. 
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t'olt Currents of Physiotherapy 


When the iuiuMion of volunlary muscles becomes 
~ m iW& exercise proves 10 be the treatment essentially 
’eecssary in order to restore tone strength and function 

hereto^ ■ 

The same is true of the gastro-iiuestinal tract and 

he muscle structure of the colon itself. 

It the patient is not too old, or tubercular, and has 
no specific disease whereby it would be rendered im¬ 
possible, complete restoration of normal function can 
be, and in most cases is, restored. 

Figures 26 to 32, inclusive, represent a fair average 
of cases of colonic stasis, resulting in chronic constipa¬ 
tion* These drawings were traced from radiographs oi 
actual cases treated by Dr* Frederick H. Morse, o! 
Boston. A careful examination, including radiographs, 
■was made in each case to make sure of the absence oi 
immovable kinks or obstructions that present positive 
indication for surgery. 
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Low Volt Currents of Physiotherapy 75 

Figure 26 illustrates a jnarked case of colon prolapsus 
infringing on the sigmoid and accompanied by a de¬ 
cided prolapse of the stomach* 'l ids produced a pro¬ 
nounced inertia, obstinate constipation and infection, 
resulting in a joint affection (arthritis). This was 
proven by subsequent treatment to have been caused 
by toxemia from the colon* 

Technic: Surging Sine W ave Current. 

Surface electrode 5 x 8 to back. 

Surface electrode 4x5 to abdomen over area of 
ptosis of colon and stomach. 

Current strength, comfortable toleration. 
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76 Lotv rail Currents of Physiotherapy 

'I'inu' of treatment, IS minutes. 

Frequency of treatment, three times weekly 

W ith twenty-four treatments, laxatives, except nin 
era! oil once daily, were dispensed with and painfu? 
symptoms disappeared with no recurrence. 

Figure 27 illustrates a slight angulation of the colon 
at the hepatic flexure, a very marked one at the splenic 
flexure and well-defined impaction at the sigmoid* 

Constipation, the principal symptom in this case., 
was caused largely by sigmoid distention. 

Technic: Surging Sine Wave Current. 

Surface electrode 5x8 over sixth to twelfth dorsal 

spine. 

Surface electrode 4x5 over hepatic flexure* 

Cam No. 3. 

Current strength, comfortable toleration. 

Time of treatment, 10 minutes, followed by 

Surface electrode 5x8 over abdomen. 

Sigmoid electrode in place. 

Cam No. 3* 

C urrent strength, comfortable toleration, 

Time of treatment, 10 minutes. 

Frequency of treatment, three times weekly. 

Figure 28 illustrates a distended caecum with sharp 
angulation at the splenic flexure with some distortion 
at the hepatic flexure. The treatment outlined for 
case illustrated by Figure 26 in a short time relieved the 
constipation and a backache of long standing, also in¬ 
fections neuritis from toxwmia. 

Figure 29 illustrates a case where peristalsis proved 
atiive, yet t he patient suffered with recurrent attack* 
of constipation, a ml was treated to prevent the three 
pronounced abnormal curves, then apparent, from be¬ 
coming dangerous kinks. Good results were quick I > 
manifested. 
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Low foil Currents of Physiotherapy 


In all cast's In which i he transverse colon is vert low * 
:c a surface electrode 4x5 on both sides ol abdonuii 
h surface electrode 5x8 to the back, high enough to 
sc the current to pass obliquely irom the two 
ninal electrodes lo the single electrode on theb*ic-'. 
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Low foil Currents of Physiotherapy 



Figure 30 illustrates a marked ptosis ot the trans¬ 
verse colon, treated most successfully' with electrodes 
in position as indicated in the cut. In all cases o 
stomach and colon prolapses the surface electrode 
18 placed as in Figure 26, One surface electrode 4 xa is 
11 v(, d on ihc abdomen, or wvo may be applied connccte- 
toL'ciher to induce contraction on both sides snnu 
’am=o Uh Jy, Ml eel rodes applied to each Side separates 
art preferable, 
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urrrvls of Physiotherapy 


Figure jI 

Figure 31 Illustrates a case with sharp kink at the 
hepatic flexure, a distended caecum, and a prolapse of 
the transverse colon causing constipation. 

Technic: Surging Sine W ave Current. 

Two surface electrodes 4x5 on abdomen, con¬ 
nected to increase power of contraction* 

Sigmoid electrode in place. 

Cam No. 3. 

Current strength, comfortable toleration* 

Time of treatment, 15 minutes. 

Frequency of treatment, three times wcekp* 

If patient has thin abdominal walls and fee be 
pulsivc action, the above technic is especially *ndu.J 
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Low Lob Currents of Physiolkera 


Figure 32 illustrates a marked 
transverse colon, due to sharp angles 
and splenic flexures. 

Technic: Surging Sine Wave Current 
Surface electrode 5 x 8 to back. 
Two surface electrodes 4xS, one 
connected together to pass the 
each flexure to the hack. 

Cam No, 3 or No, 4. 

Current strength, comfortable u 
Time of treatment IS minutes- 
Frequency of treatment, three ti 


h flexure, 
through 
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Low roll Currents of Physiotherapy 


I'inures 33, 34, 35 and 36 show a reproduction of 
a( 1 ud eases that have been under treatment for inie^ 
r ‘al stasis with constipation, and which have h“ n ■ 
fnuch or completely relieved, t he same genera _ 
already described, will apply to the^ _ 

Hicse figures are fair representations ot colons • c 

Nations. 


Kijjurc j5 
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Figurt! .16 

1 he 1 requeue} of applications must depend upon the 
chrome it} of the ease and the age of the patient j the 
more chronic and stubborn the case, the more frequent 
the treatments should be. Chronic cases should he 
treated on an average of three times per week, while for 
less severe cases two treatments a week would be sutii- 
uent, (j radii ally lessen the seances as the results be¬ 
come evident* ft is well to remember that in a well- 
marked Case of intestinal toxaemia, if the poison be 
liberated loo rapidly, absorption will be likely to ensue, 
and a temporary reaction in the form of infectious 
headache, or possibly some joint disturbance, may 
fiC 1 ur ' Here again good judgment must play its F a,l< 
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Figure 37 


Radiograph above, patient female, age 56 . 

s' i ^ rom rheumatism, constipation and occa- 

' i EOn . high blood pressure for a number oi years and 
j'Ontinually using rheumatic medication and cathartics, 
niv mg visited a number of physicians duringthat time. 
h.J d Efferent times relief had been obtained by strict 
|f r and medical measures, but only to experience re- 
urrence in each instance. Radiograph shows a sharp 
j|^ u -at ilit! hepatic flexure and well-marked 
a and incompcteni ilio-ctecal valve. 
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Technic: 

'll It elbow is bent: Surging Sine Wave Current* 
Surface electrode 4 x 5 to back over upper dor¬ 
sal region* 

Surface electrode 3x3 over back of elbow on 
insertion of the triceps. 

Cam Xo. 6 or No* 7. 

Current strength, enough to forcibly contract 
extensors and rhythmically straighten arm. 
Treat daily as soon after splint is off as possible, 
beginning cautiously, so as not to rebreak the 
recent injury. 

Time of treatment, 5 minutes, gradually increas¬ 
ing to 15 minutes. 

Frequency of treatment, three times weekly 
(as treatments progress). 

(2) If elbow is straight: Surface electrode 4x5 on 

the back. . , i 

Surface electrode 3x3 on insertion ot L c 

biceps. 

Cam No. 6 or No. 7. 

Strength of current, same as above. 

Time of treatment, same as above. 

Frequency of treatment, same as above, 

Ankle 

Technic: Surging Sine Wave Current. 

Surface electrode 4x5 under the foot* 
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Lm> roll Currents of Physiotherapy 

Surface electrode 3 x 3 on back of leg. 

Cam No. 6 or No. 7. 

Current strength, sufficient to extend the foot. 
Time of treatment, 5 minutes in this position and 
then change electrode on back of leg, to the in¬ 
sertion of tibialis anticus, 

L'se same cam as above. 

Current strength, same as for elbow. 

Time of treatment, same as for elbow. 

Frequency of treatment, same as for elbow. 


Technic: Surging Sine W ave Current. 

Surface electrodes 3 x 3 on each side of knee. 
Cam No. 6, 

Current strength, sufficient to deeply massage the 
joint. 

Time of treatment, 3 minutes, then move pads* 
placing one over and one under the knee. Treat 
again for 3 minutes, then move pads to one above 
and one below the knee anteriorly. 

Treat again for 3 minutes* 

Current strength, same as above. 

Frequency of treatment, three times weekly. 


Shoulder 

Technic: Surging Sine \V ave C urreni. 

Surface electrode 3 x 9 between the shoulders on 

Wacedecl rode 4 x S to upper arm. 

CurrervtL*strength sufficient to move shoulder 

'f'i'mc of treatment! 10 minutes. 

)•' ( .„cy of treatment, three times weekly. 
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Low Volt Currents of Physiothe 


Leu kor rhea 
Same technic as Kndomctritia 


Lumbago — Acute and Chronic 

Figure No, 40 represents position of surface <?k r . 
trades in place for llie treatment of lumbago. 
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JcuU 

Tt-chiuc: Non-Surging Galvanic Current. 

Surface electrode 4xS on bad; over lumbar 
region. Positive pole. 

Surface electrode 5x8 on abdomen. Negative 
pole. 

Current strength , 10 to 15 M. A. 

Time of treatment, 10 minutes. 

Frequency of treatment, two or three times 
weekly, as required. 

Chronic 

Technic: Surface electrode 5x8 on abdomen, Posi¬ 
tive pole. 

Surface electrode 4x5 on back. Negative pole. 
Current strength, 10 to 15 M. A. 

Time of treatment, 10 minutes. 

Frequency of treatment, two or three times 
weekly. 

Follow by Non-Surging Sine Wave Current to 
comfortable toleration. 


Menorrhagia 

Technic: 

(1) Non-Surging Galvanic ^ 

Surface electrode 5 x b ovei ai>aomem g 

Intra-Uterine copper electrode inerted in 
u l crus. Positive pole. 

Current strength, 10 to 1-• • ; * ' 

f m 1 C front niGJtti 1 ji i]itnu f^ - b 

te; ■>*«"■*. J 

for treatment for trvo minute*. 




92 low roll Currents of Physiotherapy 

Technic: 

(2) Surface electrode 5x8 on abdomen, N ef >^ 
tive pole. 

Carbon ball electrode, covered with cotton, in¬ 
serted into vagina. Positive pole. 

Current strength, 10 to 15 M. A. 

Time of treat mem, 20 to 30 minutes. 
Frequency of treatment, twice weekly. 

>:3) Surface electrode 5 x 8 on abdomen. Positive 
pole. 

Surface electrode 4x5 on sacrum. Negative 
pole. 

Current strength, 15 to 20 M. A. 

Time of treatment, 30 minutes. 

Frequency ol treatment, three times weekly. 
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Xi'rve Testing for Reaction of Degeneration 
(See pages 35 to 45 inclusive) 

Neuralgia, Acute 

Technic: 

(1) Non-Surging Galvanic Current* 

Surface electrode 5x8 on back or abdomen* 
Negative pole. 

Surface electrode 4 x 5 over affected area* 
Positive pole. 

Current strength, gradually increased to 5 
M. A. 

I ime of treatment, 10 minutes* 

Frequency of treatment, daily, 

(2) Surface electrode 5x8 on back or abdomen* 
Negative pole* 

Pad covered with gauze soaked in 2 per cent 
quinine bichloride, over painful area Posi¬ 
tive pole. 

Current strength, gradually increased to 5 to 
8 M. A, 

Time of treatment, 15 minutes* 

Frequency of treatment, repeat for one or two 
days, as necessary. 

Neuritis, Antic Injlammaiory 

I ethnic; Non-Surging Galvanic Current. 

Place one surface electrode 4x5 above, and one 
below painful area. 

Current snengifi, 5 to 10 M, A. 

'I'inie of i real iiient, |0 minutes* 

Frequency of treatment, three times weekly. 
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low I'ofi Current-serf Wiysiotkerapy 



Kipurc 41 


-™ - . ^mriiis, i^nronic 

? ul «*» Direct Current* 

Surface electrode 4^-°" bs 4 k * P ^ it5ve E lolc 
ra ted with 2 per ™i L ° Vereci with gauze, satu- 
ti^epolc. 1 ^cicJjum salicylate. Nega- 

Ciirrent atltnctli In t 

C'lrrmi ^rt-npil,’ 10 “ 15 M. A. 

pieced 5 M, A, ' ’ 1 10 lu " u] or face, not to 

i mu of treat mem, 2 () min,,, 
l *™quCTic y of trtVi.ie., . . 

1 three Ltnies weekly. 
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Neuritis, Brachial 
Brachial Neuritis, page 5S. 

Neuritis oj Arm 

Technic: Non-Surging Galvanic Current. 

Surface electrode 5 x S over nerve supply on spine. 

Positive pole* , XT . t 

Surface elect rode -t x .5 at wrist. Negative pole* 

Current strength, 8 M. A* 

Time of treatment, 10 minutes. 

Frequency of treatment, fatly if necessary. 



(C) Jeff Behary 2019 


97 

















% Low foil Currents of Physiotherapy 

Obesity 

Technic: Surging Sine W ave Current. 

Apply one, two or more surface electrodes 4 • 5 
connected together, on the front with cotvm iV,V 
to one terminal, and one, two or more electrode 
connected in the same manner, on the back with 
connection to the other terminal 
Cam No. 2 , No. 7 or No. S, depending on ihu 
rapidity of contractions required. 

Current strength, to a comfortable toleration. 
Time of treatment, 10 to 20 minutes, beginning 
with short time and increasing each treatment 
until muscles arc accustomed to exercise. 
Frequency, three times weekly, 

Patient should be prone, with sand bags over each 
electrode, front or back, in order that the contraciile 
action of muscles may lilt a weight consistent with tlie- 
strength of the patient. Treatment must not be car¬ 
ried to point of fatigue. 

Otitis Media 

... ^lyanstr the ear with zinc solution prior to treatment. 
Technic:: Non-Sur^m* Galvanic Current, 

l ill 1 he car wuh a warm solution of zinc sulphate. 
• gr*. 1 o cm si cc. 1 nsen the ha rd rubber speculum 
■ n !_V 1CII,t ^ r °PP er with a zinc wire or narrow 
ekctroL & pas *? J , ,h "»»ph h as a positive 
within ,ho h | C ¥ eful 10 kc, i’ the wire just 

eon tael will, auraVt” B suc° * OVOi4 ^Mger ot 

or amt of side 

'urT C n, V ”h^h S the ST ^ latCral P»* S “S« of 


r 
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Lott? roit Currents of Physiotherapy yj 

Otrivni strength, increased gradually to from 2 to 

5 M. A. 

Time at treatment, 10 minutes. 

Frequency of treatment, twice weekly. 


Paralysis 

In all forms of paralysis, tlie treatment to be selected 
trends upon the degree of nerve injury present. The 
current must pass through the affected muscle or mus- 
des lengthwise, never transversely. A general rule to 
follow in attaching electrodes is to place one over the 
spinal nerve supply, which controls the muscles affected, 
and the other beyond or to the ext rein irv of the dis¬ 
ability. 

For example: In treating paralysis of t he arm, what¬ 
ever may be the cause, place an electrode on the back, 

’ in Figure 43, over the sixth to eighth dorsal vertebrae, 
with the other in the palm of the hand or on the wrist. 
{_ >t- the positive pole on the spinal nerve exit in the acute 
or painful cases. 

In chronic cases, apply the negative pole to the 
spine. 

In treating paralysis of the leg, the same gc n c i a I 
procedure is carried out. To prevent possible fatigue it 
undesirable to cause stimulation of paralyzed muscle 
for a period of over ten minutes. 

In treating the average paralyzed area, tin Sui^i u 
Pulsating Direct Current is indicated, as this current 
•«» ,increase in circulation and nutiiuon lo 1 1Rr ^ 
and muscle fibers and at the same time eauS'M 
traction and exercise of the muscles simuUanc i ■ ^ 

The cam sclc<ted should be the onetwine i Jcot - _ 
ntfaction timed to iirmnie die normal ac 
mu r ics being i reared. 
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Technic: Surging Pulsating Direct Current. 

Surface electrode 3 x 9 over sixth to eighth dorsal 
vertebra. Negative pole. 

Surface electrode 4 x 5 to palm of hatul, first 
wrapping entire hand with chamois skin saturated 
with water. Positive pole. 

C ii rn.’ii i K-nLfi h, 5 i.o 15 \l. A., depend In tj on size 


(C) Jeff Behary 2019 


100 
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!J9 



Techniet 

In paralysis of the leg, *FP|' the 
electrode to the lumbar legroi 
t rode to lire ankle- 


the 4 


Cam No. 5. 

Current strength, same as a L ' 
Time of treatment, same a* a lC ' Lh 
Frequency of treatment, same as * 


bove. 


surface 
X 5 elcc- 
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Pa ra iysis, 1 afa n t iU 

Following the acute state, the application of the 
Surging Pulsating Direct Current will produce aston¬ 
ishing resuIts i n thc average case. 

Technic: Surging Pulsating Direct Current* 

Surface electrode at the spine. Negative pole* 
Surface electrode at the wrist or ankle. Positive 
pole. 

Current strength, 5 or 6 M, A. 
l ime of treat meni, 5 to 10 minutes* 

Frequency of treatment, daily. 
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Low i oh Currents of Physiotherapy 

\-, t rious ways and means of applying the current u 
parts are used, as follows: 

' ji i If lower limbs arc affected, the foot may be im¬ 
mersed in warm baths in porcelain or glass con¬ 
tainers 

2. One surface electrode, well saturated, may be 
placed on the back at the lumbar region* 

One smaller surface electrode or moist gauze may 
be wrapped around the feet and covered with wet 
chamois to distribute current. 

Cam No. 5 Is used for treating lower limbs. 

3. If upper limbs are affected, two arm baths may be 
substituted and used as the two foot baths are 
used. 

4. If arm and hand arc affected, a pad may be placed 
on the shoulder. Another gauze pad placed 
around the hand and forearm with the arm sup¬ 
ported longitudinally. 


Pros t atic En la rgemn 1 1 

Technic: Surging Sine Wave Current* 

Surface electrode S x S on abdomen. 

Prostatic electrode inserted through the rectum 

against the prostate* . 

Apply diathermy to heat the part to comfonaLl 

toleration* 

Follow by, same electrodes in place, 

Cam No* 6 or No. 7* , c --rise 

Current strength, sufficient to dehmteh 

contraction in the rectum* 

Time, 10 to 15 minutes. , i .\ Vt 

Frequency of treatment, three tmv> 

Prostatic Infection^ A ■o}i-p Sif!t(l,u 
Same technic as for Prostatic t.nlatv.i 
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Pruriiis Ani 

Technic: Non-Surging Galvanic Current. 

Shape a piece of zinc or block tin about 2 1 incV 
in diameter, so that it fits between the nates. 

Place over this zinc or tin electrode, a thick pa d r • 
gajize, well saturated with warm solution 0 f tin 
sulphate, 10 grs. to ounce. Positive pole. 

Surface electrode 5x8 on the back. Negative 
pole. 

Increase current gradually to from 4 to 5 M. A, 

M ime of treatment, 20 minutes. 

Frequency of treatment, as indicated. 

If there Is a great deal ol thickening of membrane 
which does not respond to zinc ionization, use Lugol’s 
solution with the same technic except that when that is 
being used, the negative pole is attached to the active 
electrode between the nates arid the positive pole to a 
5x8 surlaee electrode on the back. 


Ray n a u d V 1) is ease 

1 'echni e: \on-Surging Ga 1 vanic Current. 

Surface electrode 5 x 8 at nape of neck. Positive 
pole. 

Fool ill foot baths ol water. Negative pole. 
Current strength, 10 to 15 M. A, 
l ime of treatment, 20 minutes. 

Frequency of treatment, daily. 

This treatment may be preceded with diathermy to 
good advantage. 


(C) Jeff Behary 2019 


104 




Lmv r ° h Curnm of Physiotherapy 


I'M 


i /miIiiih, f-tttk of Afitsde Tone 
IccIt rue: Surging Sine Wave Current 

\k-ial rectal btpolai electrode in rectum „ i • , 
hoth wires are att ached. ’ ° wl,lch 

Cam No. 2 or No. 4. 

Current strength, sufficient to contract muscles 
ot the rectum. Llts 

] iiUe of treatment, 5 to 10 muiutes. 

Frequency oi treatment, daily for three days, then 
three Limes weekly. ■ 

Retinal llemorthage 

Technic: Non-Surging Galvanic Current. 

Surface electrode 4 x 5 on back of neck. Nega¬ 
tive pole. 

Gauze pad moistened in warm, water over eyes. 
Positive pole. 

Current strength, 2 M, A. 

Time of treatment, 8 minutes, 
frequency of treatment, three times weekly. 

Rkin it is , Hyp ertroph ic 

Technic: Non-Surging Galvanic Current. 

Double a piece of copper wire on itself about three 
inches back from ihe terminal. Wrap wire wi th 
cotton, saturated with solution of adrenaline 
chloride. Insert this as far back in the nose as 
possible. Positive pole. 

Surface electrode 5x8 on back at cervical icgion- 
Current strength, 2 to 5 M. A. 

Time of treatment, 5 minutes, 
frequence of treatment, three times weekly 
With l his technic the astringent effect oi adrenaline 
nd the antiseptic and astringent ellcUs oJ eoppt. i art 
f cured. If both si vies are affected, treat each jide 
separately, A rapid improvement can be expected. 


an 

see 
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Rheumatism 

A condition, 1 lie cause of which is more often ih Ml 
otherwise found in some source of in feci ion, as tin¬ 
ted h, tonsils, or intestinal tract. The most comnviii 
source of Infection to which rheumatism may be traced 
is the colon. Invariably, such cases will be accom¬ 
panied by symptoms leading to intestinal stasis, the 
correction of which will clear up the infection and auto¬ 
intoxication. 

See treatment for Intestinal Stasis. 

Treatment of the cause must be followed by local 
application which greatly relieves pain, soreness, stiff¬ 
ness and inflammation, 

1 echnic — For local area: 

Surging Pulsating Direct Current. 

Surface electrode 4x5 to the back. Positive 
pole, 

Surface electrode 4x5, covered with gauze, satu¬ 
rated in solution of 2 per cent sodium salicylate 
over painful area. Negative pole. 

Cam No. 6. 

Current strength, ID to 15 M. A. 

Time of treatment, 15 minutes. 

Frequency of treatment, three times weekly. 


Rodent Ulcer 



For small ulcers: 


f ho roughly cleanse the ulcers with a solution 
hydrogen peroxide and cover the area with a pay 
soaked in a solution of zinc sulphate* 1 his 
covered with ;i zinc plate to which is connected 
the positive pole. The plate must be held firmly 
in place. 
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Lo:v roll Currans of Physiotherapy 

Surface electrode 5x8 o» the hack. N es . 
pole. * Vc 

Current strength, 2 to 4 M. A. 

Time of treal mem, 20 to 30 minutes. 

A reactionary inflammation will result. This can 
be soot lied by a dressing of magnesium sulphate, 5 De¬ 
cent solution. Treatment can be repeated in three 
weeks if the ulcer lias not entirely healed. 


Salpingif is, No n-Purulent 

Technic: Surface electrode 5 x 8 over abdomen. Nega¬ 
tive pole. 

Carbon ball electrode, cotton covered, high in 
vagina, directed to affected side. Positive pole. 
Current strength, 10 to 15 M, A. 

Time of treatment, 10 minutes. 

Frequency of treatment, twice weekly. 


Scar Tissue 


Technic: Non-Surging Galvanic Current. 


Saturate a thick gauze pad in 1 per cent solution 
of sodium salicylate, sodium iodide, sodium 
chloride, or 1 per cent potassium iodide, flacc 
gauze over saturated surface electrode 4x^- 
Apply this electrode over scar tissue, Nceauvt 
pole. 

Place 5 x 8 surface electrode on an} u llltl p^j_ 
distant point, preferably opposite tJic 
1 ive pole, 

f urrem strength, to toleration. 


I brie, 30 minutes, 
frequency of treatment, 

weekly. 


daily, or 


three times 
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Figure 4fi 


Sc iultra 

Sciatic neuritis Es a condition which, Ei the his tor} of 
the nerve injury is not present, may be more °/ te|1 
otherwise traced to intestinal stasis in the region oi i K - 
caecum or sigmoid. While the case should he treate 
a- outlined for intestinal stasis to remove the eaUM. 
local painful area should he treated as follows. 

Sithinvolution 

(Same technic as for Salpingitis) 
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, ml ' r ° ! ' Currents of Physiotherapy 

ftvlinici For local painful area. 

I- Non-Surging Galvanic Current 
.Ware electrode' 5x8 over the 
;i fleeted side. Positive pole ticrum on 

Surface electrode 4 x 5 over lower ,, . 

Negative pole. 0Wer ’ ou ‘er leg. 

Current strength, 10 i 0 is \ 

Time of treatment, 15 minutes 

f iet|uenej- of treatment, three times week I v 

Technic : 1?UrC 46 ft>rCOrrect |VJsilion of electrodes,''' 

2. Non-Surging Galvanic Current 

Surtare electrode 3x3 over sciatic neftch 
Positive pole. 

Surface electrode 4x5 over lower outside of kg 
ju.st below painlul area* Negative pole. 
Current strength, ID to 12 M . A. 

I ]me ol treatment:, 10 minutes. 

I req ucn cy of treatment, daily. 

Stenosis of (he Cervix 
See Cervix, Stenosis of, page 63. 
otomach, dilation and ptosis of. 

Ulcers 

■ c Rodent. Sec Varicose* 

l 'ferine fibroid 

xa\ volt currents in gynaecology. 

, M tlecf rival treatment of diseases of women has 
i. -lyrriffii in it which prevents it from ever belay 

I. f... r.-u-J, I... . f_^ ^ , U ]lllj‘ ll 


Wi 1 1 r 11 ivnicn prevents it j 

ea upon with favor by the surgeon, 

^ R fj if I S 'Ji * C-F. -i. . _.i 1 - T J I I ■ i 1 ' . mM-m I. 


J , 7* ' * ■’’HU |iy LIIL" SUJgCUil. \\ llih 1 Jlisl + 1 S 

: I J diaynosj ir skill is required as in surgery, 


is iccjiiuui as ... —j—. ’ 
amo tme ? li un ^ OJ 'tunately J requires an enormous 
V.V. rj 1 r *f 1 une, comparatively speaking* 

aiii h | i s<:ast ‘ s anc ^ functional disturbances winch are 

to successful treatment by electricity * 1] ‘ r 
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\mi;nonhtt\i, Dysmeuorrhcea, Mcnorrh-u,;, 
Cellulitis, Ndii-l’Liruleni Salpmimi* rr 'V ’ 
metritis, Metritis, Sub in volution, luperin 
volution, l terinc l’ibroiijs, Deficient Devel 
opment. Stenosis of the Cervix and Uterim" 
Misplacement, 

h\ giv ing technics for the use of electricity on anv 
pan of the body, it lias to be assumed that the diagnu 
* 1S is sufficiently clear, and that the operator is equally 
cautious not to invade pathological areas where die 
cunent \\puId be useless or do positive harm. Xo- 
where should the above statement be so strictly fr h 
lowed as about the delicate structure of the uterine 
appendages. 

1 he following suggestive technic outlines procedures 
which apply to the majority of cases. Dosage require! 
is oi great importance. 

Fibroids of the sub-mural or sub-peritoneal variety, 
ihose large enough lo cause obstruction of any conse¬ 
quence, or a rapidly growing one, in a patient under 
thirty-eight are strictly surgical. 

With an average case of interstitial tibroid, whether 
hemorrhagic or otherwise, where the proper technic is 
pursued, the patient can be made symptomatically 
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well. "i' h , tlR ; tumor di'uiHished Lo a degree commen¬ 
surate wtih iI k l.n lifidtu-is vvnli which she continues 
In-r trout men l, until 11 is pronounced unnecessary. 

The prowl h will disappear no more than wiU th - 
atorus. as it is a part oi it, but a diminution in s jv. 
the Mtent of relieVntg pressure will result, and a patient 
uho constantly con^plams oi discomfort will find fi cr _ 
self 1" ;i condition of comparative case. What more 
can a reasonable person expect when the possible dan- 
scr$ of sur ger v arc eo 11 1roiilcd ? 


Figure 47 represents an interstitial uterine fibroid of 
medium size, situated posteriorly and easy of access. 

Technic: Non-Surging Galvanic Current. 

Co\cr caibon bail electrode with absorbent cot¬ 
ton, moistened with some antiseptic solution, or 
better still, antiseptic gauze moistened to com¬ 
plete saturation to insure good conduction. Do 
not use vaseline or other demulcents of an oily 
nature, such as would interfere with passage oi 
the current. Non-irritating surgical soap is good. 

Place the electrode firmly against the best-pre¬ 
sented surface of the tumor. 

In the case illustrated, the fibroid is in the pos¬ 
terior cul-de-sac. 

I lace the moist surface electrode 5 x 8, thoroughly 
saturated in warm water, in position as illus¬ 
trated. [Se sure that every inch of its surface 
hears firmly on the skin. 

f onncct positive pole to carbon ball electrode, 
f aimccr ih- galive jiote to surfacc e 1 eeIroJ c. 

I he current strength is then gradually increased 
Ul >til a current of 20 lo 30 M. A. is passing, <h- 
pcodiiig on the sensation and tolcnttion ^ ie 
palif ril. J )o n<il exceed 30 JVb A. 
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It is best in susceptible, hypersensitive 
to hold to about two thirds of the ifttendedS^ 
tor a period ot two minutes, and as the skin t 
conics moistened, and resistance thereby lesser, 7 
increase to full dosage* r 

Time of treatment, average IS minutes. 
Frequency of treatment, as indicated, 
ll the fibroid is situated anteriorly or laterally rf 
point of contact should be adjusted so that the curretu 
as indicated by the dotted lines, may penetrate upon a 
rom the abdominal electrode. If the case is t!C - 
hemorrhagic, the internal electrode may remain in 
and a Non-Surging Sine Wave Current used tliroueh 
the back, as shown in Figure d, for its local tonic soda- 
effect, rather than tor any special action on the 
tumor itself The abdominal electrode, during the use 
0T The S ; nc J: ave Current, would, of course, have been 
removed. J] a Galvariie Current is permitted to pass 
through the tumor for a longer period than twenty min- 
uy>, at is quite possible that, the patient may complain 

^ deep-seated pain, due 10 the contractile intcrpolar 
action. 

A word of caution here is necessary: if the patient 
om plat ns ol a deep pain or feeling of soreness after the 
current is turned on, ascertain at once if there is a pus 
■‘-the. or adhesions about the csecum or elsewhere, from 
which harm might come, if the treatment is persisted 
m. Jf discomfort is caused by the vaginal electrode 
pressing a little too firmly, release it slightly and re¬ 
move the difficulty. 

( terns. Prolapse of 

Pot ordinary uncom piicated uterine prolapse, retro~ 
version, anteversion and relaxation of vaginal walls, the 
following technic will be found to give most gratifying 

results: 
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Technic: 

Surface electrode 5x8 over abdomen, negative 
pole (as in Figure 48). 

Carbon ball electrode, cotton covered, placed 
against the uterus* Positive pole. 

Current strength, 15 M. A. 

Time of treatment, 10 minutes* 

Frequency of treatment, twice weekly. 

1 his should be followed by an additional treatment 
■ surface electrode 4 x 5 on the back as illustrated in 
* We 49. 


Paginal metallic electrode in place oi carbon ball* 
^ se alternating current, to produce mild rhythmic 
coni ract ions, 

( Ann Xo. 2. 

* | 4 # 

1,MC T *f treatment, 10 minutes* 

"l 1 m r 

] Vt - 1Uftn y oj treatment, twice weekly* 
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Figure 4 C > 


Uterus, Infantile 

Married Women 

Technic: .\"oii-Surgiiig Galvanic Current* 

Surface electrode 5x8 placed on abdomen. 
Positive pole* 

Carbon ball electrode, covered with cotton, sai> 
urated with water, placed high in the vagina. 
Negative pole. 

Current strength, 8 to 12 M* A. 
l ime ol treatment, 10 to 30 minutes. 

Frequency of treatment, twice weekly. 

Unma r tied // o m en 

Technic: Surface electrode 5x8 over sacrum. 

Surface electrode 4x5 over lower abdomen. 

( iirrcnt strength, 8 to 15 M. A. 

Time of treatment, 30 minutes. 

Freq u en cy oft re a t \ uen 1 1 i h rec t imes week ly ■ 

Botli technics should be followed by Surging ■- inC 
Wavf- Current, using surface electrodes as above. 
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Technic: 

Use Cam No. 8, 

Current strength, sufficient to sense contraction. 
I ime of treatment, 10 minutes. 

Frequency as above. 


Uaginal IF alls , Rehixed 

Technic: Surging Sine \Y ave Current, 

Bipolar metal vaginal electrode in the vagina to 
which both wires are attached. 

Cam No. 2 or No. 6. 

Current strength, sufficient to contract vaginal 
muscles. 

Time of treatment, 5 to 10 minutes. 

Frequency of treatment, daily for three days, then 
three times each week. 

/ aricosc Ulcers 

Technic: Radiant light or heat from a non-vacuum 
electrode, followed by 

\ y-hji—Sn r£j]ntr Cjci 1 vamc C_ ,u Trent* . * 

Surface electrode 5 x 8, placed on opposite ^ of 

the limb from ulcers. Curated in zinc 

Apply several layers° ^ app Jy a piece ol 

gelatine solution, ( e d b \ n d in position, 

block tin shaped to the liicci 

Positive pole- 
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A ME RICAN ELECT ROTH E RAPE U TIC 
ASSOCIATION. 

i ,f ■ t it), N■ J •* 

September 22, 23, and 24, is>°3* 

D.vnisl R. Brower. M.D., or Chicago. President. 

Special Report to the Medical Record. 

Tuesday* September 22 —First Day. 

Thb association was called to order in the Hotel \Y indsor. 
Although there was a goodly number in attendance, a 
tinge of sadness was noticeable in the proceedings because 
there was a feeling of personal loss in the death of their 
genial and indefatigable coworker, Dr. Robert Newman, 
of New York, who was called away while busily engaged 
in making the final arrangements for the meeting. It 
need hardly be said that the resolutions relative to this 
event represented more than a mere formality. 

President’s Address.—Dr. Daniel R. Brower of Chicago* 
in considering the welfare of the association, made the 
suggestion that it should unite with the American Medical 
Association or become one of the component societies of 
the Congress of American Physicians and Surgeons. Such 
a step would offer an excellent opportunity for interesting 
the general practitioner in electrotherapeutics, 
t New Electrodes.—Dr. Francis B. Bishop of Washing¬ 
ton, D. C., described an electrode, for the static or high- 
frequency currents, which was made up of a bottle filled 
with water and having a piece of wire passed down into 
the liquid as a conductor. He had also constructed a 
useful electrode from a child’s whisk broom. A long 
wooden handle was attached to the broom, and provided 
with a sliding brass collar. It gave a very soft and 
diffused current with the static spray. 

Dr. Morris W. Brinkmann of New- York had devised a 
series of electrodes made of glass tubes, both straight and 
curved, wiiich were filled with plumbago or crushed elec¬ 
tric-light carbon. He also used electrodes made of glass 
tubes having very thick walls and a very small caliber. 
These were filled with mercury. 

Dr. William B. Snow of New York expressed a prefer¬ 
ence for electrodes of white maple wood tipped with 
pieces of various shapes. He also employed a series of 
vacuum tubes of various sizes and shapes suitable for use 
not only on the surface of the body but in its various 
cavities. 

Dr. G. Betton Massey of Philadelphia exhibited some 
platinum-iridium needles which he made out of platinum- 
iridium wire obtained from dental supply houses. Pieces 
of suitable length were sharpened at one end by a jeweler’s 
file, and fastened into a handle of hard rubber, being 
connected with No. 30 conducting wire. They might be 
very delicately insulated by heating them and melting 
on hard rubber from a piece half an inch thick. Although 
this insulation did not last more than half an hour, it 
could be so readily and finely applied that it was of 
much value. 

An Experiment in Cataphoresis.—Dr. Francis B- 
Bishop of Washington, D. C., described some experiments 
that he had made, and which he believed demonstrated 
that the high-frequency current, as transmitted through a 
transformer, would penetrate glass and transmit through 
the glass metallic and liquid substances. He made use 
of a Piffard coil excited by a Toepler machine of twelve 
revolving plates. A solution of starch was placed between 
two clean glass plates measuring 8 by 10 inches, and a 
sealing of paper, fastened with starch paste, was then 
applied to the glass plates A solution of potassium 
iodide in glycerin was placed on the center of the upper 
gla*.« plat/- and the lower glass plate was place/1 upon a 
metallic surface and connected with the earth. The spark 
employed came from one side of the Piffard coil, and was 


directed upon the iodide solution. I n a f 
iodide of starch was formed. In order to sec ifTu minu W 
could be reversed, Dr. Bishop began treating ^ Pr °<*ai 
cases by applying iodide of potassium solution^ ^° int 
and applying the high-frequency current by me CXtern ally 
hollow glass electrode, filling the latter with a °* hi| 
starch. After having used this electrode for sev° Ut '° n °* 
small specks of iodide of starch could be seen fl ralwee to 
the fluid. noatj ngi n 

Dr. T. A. Pease of Norwood, N. Y., said that h 
been able to confirm the last observation describ d ^ 
Mr. R. G. Brown thought Dr. Bishop had been : 
and that the result would have been different if th $ ^ 
glass plates had been hermetically sealed. e tw ° 

Dr. W. B. Snow remarked that workers with v 
tubes knew well that the current passed through theT 101 
Dr. Albert C. Geyser of New York was disooJLTf' 


think that the blue reaction obtained was 


not due to 


iodide of starch but to the action of the ozone generated 

Committee on Constant Current Generators and Con 
trollers.—Dr. William J. Herdman of Ann Arbor, Mich" 
presented this report. He said that the constant current 
was now obtained for electrotherapeutic work from in- 
dustrial dynamo currents all over the world, and was used 
with much satisfaction; but in some places there was no 
such dynamo current available, and, moreover, it was 
not portable, and, hence, could not be used at the bedside. 
The dry cell had partially solved this problem. The in¬ 
vestigations of the committee showed that the constancy 
and efficiency of the dry cells found upon the market 
differed very considerably. The drain upon their chemical 
composition was not heavy, but it was intermittent and 
irregular, the demand being considerable at times, followed 
by more or less prolonged intervals of rest. For three 
years they had experimented with such cells in the 
laboratory, simulating as closely as possible the actual 
conditions found in medical practice. Some of the 
results of these tests had already been submitted to the 
association, and the present report showed the results 
obtained with a new and very promising candidate for 
favor among the dry cells on the market. 

Electrotherapy as a Specialty.—Dr. Alfred W. Bayliss 
of Buffalo presented this paper. He dwelt upon the need 
for special preparation and compared the work done here 
and in the hospitals abroad. The author advised the 
exercise of caution in giving a prognos s until the cued 
of the current had been studied in the individual case. 

Drs. A. D. Rockwell and W. B. Snow of or 
objected to making electrotherapeutics a specialty. 

The Effects of the Secondary Static Currents in Removing 
Albumin and Casts from the Urine.—Dr. Boardman 
of Philadelphia was the author of this paper. ^- ^ 
that probably one-fourth of his cases of gastrom 
disease of long standing had had hyaline casts an a ve< j. 
in the urine; nevertheless, many of them a atI uoit. 
amenable to appropriate dietetic and other rc toX j c 
These cases probably belonged in the category ^ 
nephritis, and resulted from the injurious ac ^ 

toxins of indigestion upon the kidneys. , c ^j ie 0 pim° D 
call such cases autotoxic nephritis, and ° treatc( i they 
that if they were neglected or were \\rong ^ ^dney 
might lead to permanent organic disease not 

His experience in the treatment of ^ iesC ,^f usC of statlC 
been satisfactory until he had resorted to puf n S 

electricity, as suggested by Dr. A.D. v0C 'f this h ,n< !‘ 
the past year he had observed eighteen f aS g 0 f wh ;L 


Four illustrative cases were reported, * n 


Wi! Uiusuiltivv vaovo »TW.~ - ~r . the » 

static electricity successfully control c ra( jjc ct,rrt ' n { 
So far as his experience had gone, 110 static clirrtI | t 
had not proved so useful in these cases as 
In most cases he had made use of the sta ^ gt3 tic ^ 


111 IMUM. A IIC llrtU . f||lS 

but he was inclined to think now tha ^ enl ploV 1,5 ‘ t 
current was the best form of electric* t\ . nia de 
class of cases. He had had urine an 
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before ami after many of the treatments, and had found 
deeded increase tn the excretion of the urea after the 
electrical treatment, showmg that there was a definite 
phvs cal action, and that th.s treatment was somethin* 
,„otv than psych.cal. ng 

Dr. A. D. Rockwell of New York said that he believed 
that by exciting circulatory drainage much could be done 
in the way of relieving inflammatory action in the tubule! 
and stroma of the kidney, a condition often spoken of as 
Bright’s disease. There seemed to be, however, no sham 
line of demarcation between inflammatory and structural 
disease of the kidney. Electricity was certainly an agent 
for reducing congestion and increasing the blood-pressure 
in the glomeruli of the kidney, and in this way it improved 
the nutrition of that organ and, theoretically at least 
freed the glomeruli from the products of inflammation’ 
He would, in this connection, caution against too great 
optimism in the treatment of such cases, for it had taken 
him five years to secure five cases which, in his opinion 
were suitable for electrical treatment. All such cases had 
been treated for periods of from three to eighteen months, 
and he had taken the precaution to have the accuracy of 
the clinical records vouched for by medical colleagues. 
He firmly believed that the method of treatment under 
discussion was of value in the mildeKforms of kidney 
disease. 

Dr. William Benham Snow of New York expressed 
his surprise that Dr. Reed should prefer the static induced 
to the wave current, and was disposed to believe that this 
was because Dr. Reed had not used a sufficiently great 
spark gap. Personally, he believed that the wave current 
would give more uniformly good results than the static 
induced, because the latter was more local in its action, 
and produced less nutritional effect. In treating the back 
with this current he employed a spark gap of from 4 to 
6 inches, and in obese persons a gap of even S inches. 

Dr. G. Betton Massey of Philadelphia said that some 
years ago he had treated by static electricity a person 
whose urine contained a considerable quantity of sugar. 
The treatment had been persisted in for several months, 
and urinary examinations had been made from time to 
time. Although the effect of the treatment on the quan¬ 
tity of sugar was very favorable, the treatment was finally 
discontinued because it was evident that a cure could not 
be effected. 

Dr. Reed, in closing the discussion, said that it was 
possible that if he had used a more powerful static machine 
he would have secured better results from the wave current. 
He wished it distinctly understood that he did not claim 
that any of his cases had been cured, but simply that 
after treatment for from one to three months the urine 
became free from albumin and casts, and that this ap¬ 
parent cure had lasted so long as these persons had 
observed a proper mode of life. 

Some Principles upon Which Is Based the Use of Elec¬ 
tricity in Nervous Diseases. —Dr. A. D. Rockwell of New 
York presented in this paper some theoretical considera¬ 
tions concerning the manner in which electricity acts 
upon the neurons, and discussed the possible identity of 
c tectrcity and nerve force. 

x -ray and Light in the Treatment of Tuberculosis.— 
Hlssbll Herbert Bogcs of Pittsburg read this 
papf;r He declared that these therapeutic methods 
J.'O’rid he placed first among the adjuvant measures in 
. tr <*tment of this intractable disease, and that, too, 
regard to its location. The author objected to 
machine as a source of the x-ray because of its 
nty and lack of volume. Personally, he made use 
** medium k>w tube excited by sufficient ctirrei 
£****** the chest. There was great difficulty in wlect- 
f /\ the Proper tube, and, at the present time, it seemed 
'necessary to keep ten or more tubes on hand having 
"dual qualities. All tubes did not work 
y when used with the same spark gap. 
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u -d in such a' S way S as d to h !bt f ““ E ‘ atiC machine were 
*-rays the results with it * Sufficient volume of 

those obtained with the coil ° U ' d equal ,n every respect 
tion to the author’* t * He would also take excep- 

a better index of the qlzhtTluhe flu °f osco P e 
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Dr. Robert Reyburx of Washington, D C said that 

were cured Uld bv'th 0 qUeSti ° n that S ° me ° f tilcse cases 
b> the .r-ray it became an interesting 

com T H,° W SUCh an agency could He had 

come to the conclusion that both in tuberculosis and 

in cancer the x-ray surrounded the morbid cells with an 
inflammatory product, thus preventing systemic infection. 
Moreover, the x-ray increased the nutrition of the part, 
so that when aided by proper diet and hygiene this 
agency was able to overcome the tubercle bacillus and 
produce a cure. 

Dr. T. A. Pease of Norwood, N. Y., spoke of a case of 
extensive tuberculous involvement of the glands of the 
neck that he had cured by static electricity. 

Dr. Francis B. Bishop thought the essayist was, in 
the main, correct in the statement that the coil as a rule 
yielded better results. To obtain as good results with 
the static machine as with the coil the machine must be 
run at a very high speed, the machine itself must be very 
powerful and a high vacuum tube must be employed. 
However, for superficial growths the static machine 
gave as good, if not better, results because there was less 
liability of burning the patient and less liability of break¬ 
ing the tubes. One could not get the same volume of 
current through the tubes with the static machine as 
with the coil. He had usually obtained better results 
from the Toepler than from the Holtz machine. The 
treatment of tuberculosis by the x-ray opened up a 
promising field for research. He was satisfied that he 
had just succeeded in curing three cases of tuberculosis 
by means of a convective discharge from “a cage 
directed upon the shoulders and chest. No less an 
authority than Dr. E. L. Trudeau was authority for the 
statement that the left apex of the lung, in one ot these 
patients, which had bcen the seat of an active tubcrcu- 
lous process at the time of coming under fcatmenh had 
healed. Although he was ignorant of the method by 
which the x-ray accomplished these ^res he^ould not 
accept Dr. Revburn's theory, because if these rases were 

wall. that if vario-vacuum 

whether a static machine or y°fl was u ^ remarke d 
Dr . Georoe Z. Goodbu. ^^flolis cervical lymph 

that he had 1,ccn ‘ rca '"?„ ths in a young girl of tuber- 

nodes for the past thro a tube excited by a 

culous family history. P 1 ^ J three inchcs , but had 

es r*. - - 
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Dr. Willi* P. Spr.no of 

superiority of the coil in connection with . P jn 

raphy that it was better than the static nw q{ ^ 
ordinary therapeutic work, and ins h t ^ c radio- 

pecea fracture of a ra cta«rp«a^ m ^h.ch t . ^ 
graph made with the aid of t ^ ^ rad j 0 graph 

showed any metacarpal bone. ,, r , eiselv the same 

taken with the help of the coil, underIJ-WV, thc 
onditions as to exposure and develop 

metacarpal bone very distinctly-. intended 

Dr. Hoggs, in closing, said that he had n ^ 

any one to infer from his statemen t machine 

was impossible to do good ""^ment. but only- 
in connection with the use of *. f ar m ore 

that with thc static machine thc treatmu 

bnr-sisSa 

had been quickly relieved for a period of 

by thc light treatment. Tw-neutic 

Currents of High Frequency, Apparatus and Therape 

Uses.—Dr. Francis G. DuBose of Selma. Ala., sent 
paper with this title, which, in his absence, was read by 
Dr Massey. He described at length an apparatus used 
abroad, by which a current of unusually high frequency 
—several million oscillations per second—was obtained. 
Thc nerves were unable to convey the sensations produced 
by such rapid vibrations, and consequently a current ot 
over 400 milliamperes could be passed without causing 
pain. The current from this apparatus had been found 
of very general therapeutic utility, and especially valuable 
in obstinate cases of chronic rheumatism and of joint 
enlargement. As a tonic in various depraved conditions 
it acted more rapidly than did drugs. Post-operative 
pelvic pain and various congestive conditions of the pelvis 
were very amenable to this current. In minor surgery it 
would, in most cases, replace cocaine or the infiltration 
method for the production of local anaesthesia. The writer 
has made use of this apparatus for over a year, and was 
of the opinion that it was the most useful of all electro- 
therapeutic apparatus. Some difficulty had been experi¬ 
enced in adapting this foreign apparatus to the commercial 
currents employed in this country. 

Dr. A. D. Rockwell took exception to the author s 
statement regarding the amperage or magnitude of these 
currents, being of the opinion that in the step-up process 
magnitude was lost. The current described was probably 
not more than 3 or 5 milliamperes. He had had 
some experience with the high frequency or D’Arsonval 
current, and had come to the conclusion that there was 
no effect on the general nutrition from the hypostatic 
current, and that almost its only use was in the treatment 
of superficial diseases of the skin. 

Dr. Francis B. Bishop said that a few weeks ago he 
had seen, in Dr. H. G. Piffard's office, a 16-candle power 
lamp brought to full incandescence through a D’Arsonval 
coil. He had used the high-frequency current with good 
effect in the treatment of enlarged joints in rheumatoid 
arthritis, and also in various forms of neuritis, and believed 
it was going to be more generally used than any other 
current in electrotherapeutics. 

Electricity in the Treatment of Chronic Deafness.—Dr. 
Georoe Z. Goodell of Salem, Mass., read this paper, which 
was based upon replies to a circular letter and on a study 
of the literature rather than upon any extensive personal 
experience with this method. The cases treated were 
non-suppurativc; they were examples of chronic catarrhal 
otitis media. Several observers had spoken of relieving 
the tinnitus by a mild interrupted current, but none of 
them reported cures. It made no difference which pole 
was applied to the ear. Better results were obtained from 
the continuous current, the positive pole being applied 
to thc ear through the medium of sterile water in the ear. 
Static electricity had been but little used in this field. Elec¬ 
trolysis of the Eustachian tube had been quite extensively 
employed recently, a method of which Dr. Arthur B. Duel 
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were strenuotu - 

cates. However, many aunsts were of the or/ 5ulv ^ 
the results were no better than from ordinary ^ tn *t 
of the Eustachian tube. ' 

Clinical Report on the Use of the X-ray i n t . 
the Spinal Cord.—Dr. Charles W. Daniels of sT* 00 * °* 


Ga., was the author of this paper, which, in his ■ 
was read by Dr. Snow. Two cases of tabes were 7 ^*' 


in which very great improvement was effected ~ 

• _1_„~..l A 1_, ’ 


the associated pains could not be entirely removed 
suggested the possibility of employing this methJ^ 1 
treatment in degenerative diseases of the spinal c * ° f 
the hope of improving impaired functions and preve • 
a further extension of the disease process. Two ca^* 
arthritis deformans were now under treatment 
appeared to be improving. The author disclaimed ** 
intention of asserting that this method of treatn^ 
would effect a cure in any case of tabes, although ins^ 1 
upon its probable value in controlling degenerative 
lesions. 

Employment of Static Electricity in the Treatment of 
Nervous Diseases.—Dr. William Benham Snow of \\°. 
York presented this paper. He said that the treatment of 
diseases of the nervous system consisted largely i n ^ 
relief of inflammatory conditions and the improvement of 
nutrition. An electrical current for improving nutrition 
should have a high potential, great penetration, and a 
small current flow. These conditions, in his opinion 
were best met by the wave current. Such an application 
produced contraction of muscular tissue, polarization and 
electrolysis. There were very few nervous diseases that 
were not associated more or less with inflammatory 
processes. In acute neuritis it was his custom to apply at 
first as long a spark as possible, gradually increasing it for 
twenty minutes; then sparks were applied to the same 
region along the course of the affected nerve. In chronic 
cases sparks were the main reliance, and should be applied 
chiefly to the seat of the neuritis, that is, to the region in 
which the sparks cause the most pain. A great triumph in 
electrotherapeutics was the electrical treatment of 
anterior poliomyelitis. Excellent results were obtained 
in the very early stages, a soft metal electrode being 
applied to the spinal cord and the wave current with an 
extremely long spark gap. A number of cases of neuras¬ 
thenia successfully treated by the wave current were 
reported. 

Dr. R. J. Nunn of Savannah, Ga., said that radium 
exhibited the highest known vibration of what we might 
call the ether, and it was just such vibrations that we 
desired for treatment. The higher the vibration the greater 
the curative property. He believed that all electn 
currents presented vibrations, and that the lower V1 
tions served simply as diluents of the higher ones, 
lower vibrations burned the tissues; the higher vi 
penetrated them. These papers brought out \try c ^ 
thc fact that the higher vibration was the curative 
ment, and that the better we could learn to uset is ^ 
or dilute it to suit particular cases, the better wou 

result. . ( „. ra tivf 

Dr. T. A. Pease also believed that the chie ^ ^ 
action of electricity depended upon vibration ’ 
static machine of six revolving plates an a ^ t0 
made out of watch springs in a glass tube e '^ rrent and 
double the usual output of the high frequence ^ ^office 
could make vacuum tubes glow in any par 
without contact with the patient -j that & 

Dr. Charles O. Files of Portland, U^ ablc to^ 
many years thc only explanation he ha agency 

himself for the relief obtained through Electrk' 1 -'’ 
electricity was that it relieved congestion- 
for example, hastened the circulation t r 
laries in which there was more or less stasK ^. t j on see** 1 ^ 
to relieve insomnia. Every form of co, J^ . ns jnu> 
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ult This theory certainly formed a good working a nd tl 

and. in his opinion, was in accordance with the as a “ n;um,a ' thr °"gh faulty metabolism 

predisposing can«A 1., 


? v poth esls ; 
r c( | facts. 

K Stuart of Minneapolis also spoke briefly of 


observe 

Dr. J 


' t power of the high-frequency current to relieve 

thc g, 'j d reduce congestion. 

P ‘TYear’s Work in Electrotherapy.—Or. Laura Viola 
A , n -Mackie of Attleboro, Mass., presented this 
GlS based upon a clinical experience with 125 cases. 

these had been referred to her as a last resort 
iIan> iera l practitioners had become wearied with their 
a£ter gff or ts to bring about some improvement. Young, 
1Ut Miic women suffering from ovarian pain, leucorrhcea 
^dother conditions arising from local pelvic disturbance, 

• -hom pelvic examination was undesirable, could often 
10 relieved by electrical treatment. In the treatment of 
bC ^ne fibroids she had not made use of thc very high 
Ut rtents She had observed very little benefit in the 

treatment of arthritis deformans. 

Dr Marcus M. Johnson of Hartford said that, like 
author, his experience had been almost uniformly 
vorable with regard to the relief afforded by static 
? ctricitv in the same class of cases. Mention was made 
is. severe case of exophthalmic goiter which had been 
° nidlv and successfully treated in this way, that is, as 
regards the nervous symptoms. 

Electrical Treatment of Trachoma and Corneal Opacity, 
^th Illustrative Cases.—Dr. Margaret A. Cleaves of 
• Y or k presented a paper with this title. In it she 
detailed the history of a very severe and long standing 
case of trachoma. She made thirty-seven electrical ap¬ 
plications during three months and a half, using a zinc 
electrode and 2$ milliamperes of current for two minutes, 
with an indifferent electrode, 11 square inches in area, 

There was a steady g*iin. 


placed at the nape of the neck, 

In ten days it was noticed that nearly all of the sago 
bodies had disappeared and the circulation had been 
materially improved. About six weeks after coming 
under care the patient could count fingers, whereas at the 
beginning he had been utterly unable to do this. The 
applications were made three times a week, which was 
oftener than she was accustomed to give such applications 
in the other cavities of the body. This was because of the 
partial neutralizing action of the tears. The patient 
completely recovered from his trachoma. He was dis¬ 
charged in June, 1896, and on October 13 of the same year 
there was no sign of the trachoma, a fact which was 
substantiated by Dr. William Oliver Moore. An attempt 
was then made to treat the corneal opacity by cathodal 
electrolysis, using one milliampere for from one to three 
minutes, three times a week. This was always followed 
by the mechanical action of the induced current. In six 
months he had recovered fully two-thirds. The boy had 
originally been ajn object of charity, and the treatment had 
made him a useful member of the community and ha 
prevented him from becoming a public charge. 

The Successful Treatment of Eighteen Cases of Granular 
Lids by the X-ray and High Frequency Vacuum Electrodes. 
—Dr. Albert C. Geyser of New York read this paper. 
The T-ray was used for the specific purpose of checking 
the granular hypertrophy. In carrying out this met hoc 
the tube must not be brought nearer than 6 or S inc les. 
Exposures of from three to five minutes were given on 
alternate days for two or three weeks, and then the htg 1 
frequency current was employed to improve nutrition. 
The eyelids were everted by attaching a strip of adhesive 
plaster and a weight, and placing a lead pencil underneat 1 
the lid to facilitate the eversion. Thc surrounding p ar 

were protected by a shield. 

Wednesday, September 23 —Second Pay. 

Exophthalmic Goiter and Its Rational Treatment. Di. 
t ? ANc,s k Bishop of Washington, D. C., read this paper. 
, author took the ground that Graves' disease w 
perinduced by the early and continued use of the cor.' 


593 

predisposing cause '77 Yuoften acted 
cases rest was an important factoid n 7 , ’ agement of «“* 
go to bed early and get up late PCrSO " S Should 

removed from tlu> K pressure should be 

oxcrciscs^Zid kSo^d d r en V and bre “ lhi "S 

him S 7 mt ' d,cat,on lhe conclusion had been forced upon 
power of ‘ th WaS ° £ Utfle usc - 0wi "g to the low resisting 
aZstW Pat ‘ CntS thcy shotdd not be objected to 
agreed th tTi ° perahon ""necessarily. Many authorities 
hadbo, n H l , - e , C f r ° SultS from treatment in this disease 
r b r ° blam f d 7- the proper employment of electricity. 
b , ' V , hat the vagus was easily stimulated in the neck, 
id that this could be done much more easily than stimu¬ 
lation of the sympathetic. By the stimulation of the 
\ agus t c heart s action would be slowed and steadied. 

? c s P ea ker preferred to apply the continuous current, 
stimulating both nerves at the same time. A large sponge 
electrode attached to the positive pole should be placed 
high up on the neck, and a bifurcated cord with two 
sponge electrodes placed on each side of the lower part 
of the neck over the pneumogastric nerves and impinging 
upon the thyroids. A current, the strength of which was 
increased up to the point of toleration, should be allowed 
to pass for ten or fifteen minutes, or until a decidedly 
quieting effect was produced, and then the current should 
be applied directly to the gland for about the same length 
of time. The applications should be made on alternate 
days. Recent experience in the treatment of these cases 
by the high frequency current had yielded very satisfactory 
results. He was convinced that much good came from 
what Dr. Rockwell called “circulatory drainage. ’ The 
current strength was regulated in these cases by the effect 


upon the pulse. 

Dr. G. Betton Massey spoke of the recently pub¬ 
lished views of Sajous concerning the functions of the 
thyroid and their relation to the functions of the adrenals 
and the pituitary bodies. 

Dr. T. A. Pease of Norwood, N. Y., said that during 
the past two years he had developed a method of treating 
exophthalmic goiter which he could recommend. A 
4-per-cent, solution of adrenalin was applied to the gland 
bv means of a copper disk electrode, and the continuous 
current was passed until the skin was thoroughly blanched. 
The high frequency current was then applied through a 
modification of Dr. Snow’s wooden electrode This gave 
better results than any other method of treating exoph- 

th Dr A."l). Rockwell believed that treatment of this 
disease bv the galvanic current was superior to allI other 
“ods About a dozen years ago he had published an 

the treatment. He made ™ in dia meter. applied 

clay electrode, e or 3 > nc ' « an ekctrodc , 4 or 5 
over the e.hospma c« ^ ^ With elec- 

and material his advice was not to 
much current strength: with the 
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continuous current of the greatest benefit, but rccen y 
he had done st.ll better with the high-frequency current 
as an auxiliary. He never used clay electrode*, pre¬ 
ferring those made of sponge and having a tin foil ac i g. 
The electrode on the back should not be so large as t 
divert too much of the current from the thyroid, t he 
patient should be in the reclining position, and t 

current should be very gradually increase , w a ciing 

effect on the pulse. He had occasionally used currents 
of 50 or 60 milliamperes, but had not found that such 
strong ones were often desirable. 

Effect of the X-ray upon the Eyesight— Dr. Willis P. 
Spring of Minneapolis asked for experience regarding the 
effect of using the fluoroscope on the eyesight of the 

' Pr \v. J. Herdman of Ann Arbor remarked that Mr. 
Rollins of Boston declared that there was a uniform 
deterioration of the eyesight from the use of the *-ray. 

Dr. C. R. Dickson of Toronto remarked that one of 
the absent members of the association had had his eye¬ 
sight almost ruined in this way. 

Dr. Loring of Boston said that a very simple means of 
protecting the eyes was to attach a thick piece of glass 
behind the fluoroscopic screen. He could recommend 
this from personal experience. 

Dr. R. J. Nunn advised that the glass used as such 
protection should in all cases be tested to determine if it 
were really opaque to the .r-ray. 

Zinc-mercuric Cataphoresis of Tuberculous Glands.— 
Dr. G. Betton Massey of Philadelphia gave a practi¬ 
cal demonstration of this method. A sliver of zinc, 
sharpened at one end, is used for the active electrode. If 
the gland to be treated is unopened, the sliver of zinc 
should be uninsulated at first, and should not be dipped 
into the mercury until just before use, otherwise it would 
become too brittle. The point of introduction is chilled 
with an ethyl chloride spray and the puncture is made 
with a Hagedom needle. Immediately afterward the 
zinc electrode should be inserted, and then a current of 
£ to 3 milliamperes used for half an hour. A drop 
of a saturated solution of cocaine may be dropped 
in along side of the electrode. A cylinder of necrosed 
tissue comes away within a few days, and the treatment 
is repeated through this opening, using now an insulated 
zinc electrode, i. e. another sliver of zinc prepared as 
before. The gland becomes so impregnated with mer¬ 
cury that it drains downward and favorably affects other 
glands in the chain. The active agency in the treatment 
is the chloride of mercury and zinc. In addition to this, 
Dr. Massey said there was a marked general improve¬ 
ment in these patients, although no other method of 
treatment was employed at the time. He had used the 
method in six cases. A little girl was shown who had 
been treated for about three months, three times a week. 

Dr. Robert Reyburn spoke against the use of the 
knife in these cases, as in cases of malignant disease, on 
the ground that surgical operation laid open so many 
channels for absorption and further infection. 

Dr. M. A. Cleaves said that about five years ago she 
had successfully treated one case of tubercular adenitis 
by the same method, using, however, copper instead of 
zinc as the electrode. 

A Plea for Electrotherapeutics Proper.—Dr. William 
J. Her dm an of Ann Arbor, Mich., presented under this 
caption a thoughtful paper in which he decried what he 
called the recent tendency of the association to run after 
fads and fancies and “sell its birthright for a mess of 
pottage He deprecated the disposition of the mem¬ 
bers to forsake the true electrical modalities, to foster 
Whose special used the association hail been organized 
and to spend much time and energy in border-line studies' 
The author then reviewed in a simple and forceful manner 
the ev,dcncc showing the manifold and important thera 
peutic properties of these modalities. He declared that 


the therapeutic actions of the constant * 

which too little was heard in these latter d CUrrent . aW 
worth more than half of the drugs listed Wa * 
copocia or the instruments employed by the ^ Phar »^ 
a case in point the speaker referred to an SUrgeon - \ 
of the jaw which he had successfully treated°v U0Sarcc>I n! 
sis, making six applications at intervals of V elect *0fc. 
patient had practically no suffering, he los^ 
business, there was no impairment of detdu^v^ fr Otr! 
of symmetry of the face. This was but Gn ‘° n ° r lo *s 
similar cases, the evidence regarding which* ° f SeVeT al 
possession, and he, therefore, asked his hca in 
they could honestly say that there was any 0^ 
that could accomplish so much. ' her 

Dr. Marcus M. Johnson said that as he Wa 
he could thoroughly appreciate the remarkable a SUrge0Q 
Dr. Herdman in the reported case of osteosarc SUCCess °* 
jaw. Although it could not be said that the ditJ** ° f lh * 
not recur, it was a fact that the patient had noU ^ 
jeeted to torment nor his life jeopardized in the ° ^ 
to eradicate the disease. While surgery was do aUem P l 
work in many lines, yet in certain directions^! h T* 
limitations, and this was one of them. He theref *** 
corned all the aid that could be derived from „i .° re * el * 

Dr. F. B. Bishop said that at the 
almost every one was speaking of the static current ** 
the old constant or direct current seemed to be almo T* 
gotten. He thought there was a slight difference betl^’ 
the static current and the high-frequency current *** 
pecially in the use of the spark. The spark of the h : T 
frequency current was very much more penetrating L 
was, the same time, less painful. 

Dr. W. B. Snow said that the members were physicians 
first, rather than electrotherapeutists, and it should be 
their earnest wish to do the best possible for their patients 
They should, therefore, be able not only to use electricity 
but any other physical agent, e. g. other forms of vibration! 
such as heat and light. 

Radiant Light Baths in the Treatment of Neuroses.- 
Dr. Thomas D. Crothers of Hartford read this paper. 
The author stated that another year’s experience with this 
method had led him to think even more highly of it than 
in his former paper, and the patients who took both the 
Turkish bath and the radiant light bath uniformly pre- 
ferred the latter, because of the great exhilaration during 
the bath, and the greater feeling of restfulness afterward. 
Observations on the pulse and temperature also seemed to 
point to the superiority of the light bath. The marked 
sudorific action of these baths resulted in a free elimination 
of toxins, and appeared to be largely instrumental in re¬ 
storing the patients to health. The radiant light, pene¬ 
trating the deeper tissues of the body, was thought to be 
turned into heat, thus achieving greater therapeutic 
results than the ordinary hot-air bath. 

Dr. M. A. Cleaves said that for the past ten years she 
had been interested in this subject, but her experience had 
been chiefly with the arc light. She thought the incandes¬ 
cent light bath was better for the special class of cases 
considered in the paper. 

A Case of Asthma with Fibroids and Pelvic Adhesion. 
Cured by Galvanism.—Dr. Charles A. Covell of Syracuse 
reported this case. The asthma was of reflex origin,*® 
ceased as the pelvic condition was relieved. The P a ^ 
was cured by the electrical treatment, although a 
known gynecologist had declared that she could no ^ 
relieved except by the removal of the disease F 
organs. . ! w hen 

Dr. Gustin-Mackie remarked that at one tun ^ 
treating the uterus for the control of hemorrhage* ^ 
from the presence of a small interestitial ^ r01 \ c0 jnci- 
surprised to find the patient’s asthma relieve 
dentally with the pelvic condition. lirttf®* 

The Use of the X-ray in the Treatment of de d 
Growths.—Dr. Marcus M. Johnson of Hart fore 
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this P“P cr cascs lo illustrat<: ‘he superiority of this 
„cthod in certain cascs over surgical operation. 

1,5 Radium, with a Preliminary Note as to Its Therapeutic 
Us es in Cancer.—Dr. Margaret A. Cleaves of New York 
read this paper, which will appear in an early i SSUe Q f 
thc Mbdical Record. 

The Present Status of X-ray Therapy in the Management 
0 f Cancer.—Dr. Clarence E. Skinner of New Haven 
read this paper. He said that it was impossible to 
formulate a positive verdict regarding *-ray therapy 
because of the careless and unskilful methods that had 
been employed by many who had reported cases treated 
by this agency. However, the *-ray might be said to be 
one of the best, if not the best, means at present at our 
command for the treatment of malignant disease, because 
a s large a proportion of cures had been obtained by this 
method as by any other, and a smaller proportion of re¬ 
currences had been noted within a given period. More¬ 
over, the majority of the recurrences had yielded 
readily to another application of the x-ray. In 
the early stages it was now thought best, when prac¬ 
ticable, to resort to thorough removal by surgical 
operation, following this by a thorough course of treat¬ 
ment by the *-ray. There was almost unanimous agree¬ 
ment as to the advisability of using the x-ray following 
all operations for cancer in order to prevent recurrence and 
to relieve pain. He knew of but one operator who claimed 
to have effected a cure in cancer of bone by means of the 
*-ray. As to whether x-ray hastened metastasis was still 
sub judice, yet the evidence seemed to favor the view that 
it did not have such action. His personal belief was that 
there was a therapeutic difference between the action of 
the x-ray as obtained from the coil and from the static 
machine. The general opinion now was that tubes giving 
off rays of high penetration were best for the treatment 
of deep growths, and that tubes of cither high or low pene¬ 
tration might be used for superficial growths. There was 
now some evidence to show that a person who had been 
constantly exposed to the x-ray for a long time was liable 
to develop cancer of the superficial tissues. The notion 
that a person who had been tanned by the x-ray could 
not be burned must undergo revision, for he had recently 
had a case showing the falsity of this view. 

The Rontgen Ray as an Aid in Diagnosis.—Dr. Herman 
Grad of New York made a plea in this paper for a system¬ 
atic and extensive use of the Rontgen ray for the detection 
of gross pathological changes, just as thc microscope was 
now depended upon for the detection of minute changes 
of this kind. Both thc positive and negative value of 
thc Rontgen ray in fracture were emphasized by thc report 
of illustrative cascs and the presentations of radiographs 
of thc same. Some of the uses of the x-ray in general 
medicine were also dwelt upon. 

The Use of Galvanic Electricity in the Treatment of 
Cancer and Kindred Diseases.—Dr. William Winslow 
Eaton of Danvers, Mass., read this paper. In the earlier 
cases reported in the paper the continuous current was 
used from a forty-cell battery. The strength of the cur¬ 
rent used varied up to 75 milliampercs ordinarily, the 
application lasting for fifteen minutes and thc full strength 
being attained in two or three minutes. A number of 
cases were reported, some of them of a most desperate 
character, in which treatment by thc galvanic current 
had resulted in marked improvement, and, in some in¬ 
stances, had kept the patient in comparative health and 
usefulness for a period of several years. Of thc eight cases 
reported, one was living at the end of one year, one at 
four years, one at six and two at seven years after the 
treatment. These cases of internal cancer were advanced 
and inoperable. Thc author was of thc opinion that this 
Patent but harmless agent, the continuous current, shou j 
used in every case of cancer, and should be reinforce 
1 necessary, by the use of the x-ray. . 

Dr - 0 . Betton Massey said he was convinced that in 


the simple galvanic current ^ thc US€ of 

CTCase of the growth, due feUowcd b >' in¬ 

nutrition of the part He tho, 10 the mcTC **®d 
-Ported nught ^ yielde^u ^ * ~~ 

without incurring undue rsk hv resulls ' and 

mercuric cataphoresis ’ by the cmplo >* mtn t of 

interested «» «- W 

experience with th 1 ^ d, h.s cmn discouraging 

cancer twen^e* “TT* in 

SSHlipH 

was not °r RT R ^ BURN cx P res *c<i his belief that cancer 
retrod gCrm d,SCaSt ' but rather of the nature of a 
of Dr P C K mCUm0rph0 * S The ‘ccentlv published view. 

^ Be " ° f Glas 8™ S— color to the view 

general T^lth Ct0 ^V. WhlCh causcd deter.oration of the 
general health, m.ght enter into the etiology of cancer 

canceT^th th “* th ° —essfu. treatment oi 

cancer in thc future would embody careful and rational 
medical treatment. 

Dr. Eaton, in closing the discussion, said that most of 
his cases had been treated before mercuric cataphoresis 
for cancer was known, and that it was only in the past 
two years that he had made proper use of the x-ray. In 
external cancer he had found the x-ray very efficacious, 
but apparently of little avail in deeply situated cancers. 

He was of the opinion that with the galvanic current 
there was a certain chemical dissolving effect that was not 
obtainable with the electrical modalities. 

Thursday, September 24 —Third Day. 

Report of the Committee on Current Classification and 
Nomenclature. — Mr. William J. Jenks, E.E., chairman 
of the committee, presented an exhaustive and highly 
instructive report. He said that the term “galvanic 
current” should never be used, and that, so far as possible, 
the term "constant current” should take its place. The 
faradic current should always be referred to as an induced 
current, or better still, as the magnetic induced current. 
The preliminary report presented by the committee one 
year ago had been sent to many electrical engineers, 
inviting their criticism, but up to thc present time prac¬ 
tically no criticisms had been received, thus indicating 
that the suggestions of the committee regarding nomen¬ 
clature had met with very general approval. Thc speaker 
then exhibited a number of diagrams representing thc 
combinations of primary static generators and secondan 
or modifying apparatus used by physicians. He said 
that it was evident that intelligent classification of these 
must be based primarily upon the curves which properly 
represented the resulting currents. The report here gave 
at length the observations and conclusions of Prof. 
Samuel Sheldon of the Brooklyn Polytechnic 
This observer, working with thc well-known make ° 
static machine, found that when this machinei was running 
at ,,, revolutions per minute without excitation it con¬ 
sumed 106 watts, and that the loss due to friction £ 
3 o watts, or * of a horse-power After e* g 
machine, the total power consumed™ ^^ 

about i of a horse po" c . . undcr cert ain 

surprise of the committee ^tthe™^ ^ ^ ^ 
conditions, would deh , Machine were operated with 
into it by the motor. should be 

its discharging rods m while thc discharging 

directly proportional to ‘he P , itt le difference of 

rods were in contact the s : tuated between 

potential in thc pa t th en described three 

the collecting obt ained from these machines, 

different kinds of cu the discharging rods, the 

viz., (t) The current taken f ^ taken from thc 
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connected with the separated discharging rods, and (3) 
the current taken from a cod of wire connected with the 
outer coatings of the Leyden jars whose inner coatings 
were connected with the separated discharging ro s. 
Mr. Jenks then went on to say that a condenser of large 
capacity would tend to produce relatively slow oscillations. 
The electrical engineer could determine in advance with 
mathematical accuracy the result that would be obtaincc 
by the introduction of such modifying devices, but when 
living human tissue was interposed an absolutely un¬ 
known factor was introduced as regards its effect upon the 
rest of the circuit. No accurate measurements, so far as 
known, had yet been made with regard to the effect of the 
human bodv on currents of alternating character and 
high pressure. This physically active section of the ex¬ 
ternal circuit must, therefore, be investigated before one 
could determine the curves of the currents employed. 
Dr. Kellogg had made a series of experiments on the 
curves of the currents employed by physicians, but ap¬ 
parently without the patient in the external circuit. 
The various currents employed in therapeutics were then 
described in detail with the aid of diagrams. 

A Plea for an Accurate and Scientific Method of Rontgen 
Ray Treatment.—Dr. Mihran K. Kassabian of Philadel¬ 
phia presented this paper. He exhibited a ruled blank 
record with headings intended to provide for accurate 
notes concerning the history of the patient, the kind of 
apparatus and technique employed, and for the diagnosis. 
It was advised that photographs should be taken just 
before and immediately after treatment on isochromatic 
plates, and, if possible, life size. Instruments for measur¬ 
ing the interruptions and the power of individual .v-ray 
tubes were described and criticised. The author insisted 
that the effect upon the patient was not dependent upon 
the length of the exposure, but upon the number of in¬ 
terruptions and the extent to which the tissues were 
penetrated. One great difficulty encountered in practice 
could be eliminated by employing self-regulating tubes. 
It was recommended that a voltmeter and an ammeter 
be introduced where the current goes into the primary, 
and so determine approximately the intensity of the rays, 
because other methods of measurement were dangerous 
either to the hands or eyes of the operator. 

Mr. R. G. Brown, E.E., remarked that he could not see 
that any reliable measurements could be made with the 
meters placed as described, and in this opinion Dr. Boggs 
concurred. 

Perineuritis.—Dr. A. W. Baer of Chicago read a paper 
with this title. The author called attention to the fact 
that one of the best means of differentiating between 
facial neuralgia, due to suppuration at the root of a tooth, 
and a neuritis was by the application of electricity. When 
there was abscess formation the patient almost invariably 
complained of increased discomfort when electricity was 
applied. The static treatment was the easiest, but it was 
not so beneficial as the continuous current. Several cases 
were reported. 

Dr. A. Z. Goodell of Salem, Mass., reported a case of 
severe neuritis and writer’s cramp that had yielded most 
satisfactorily and promptly to the high frequency derived 
from the Kinraide coil. 

The Electrothermal Bath.—Dr. Charles H. Shepard 
of Brooklyn recommended in this paper the conjoined 
use of the hot-air bath and of electricity as a means of 
improving nutrition. 

Dr. W. J. Herdman thought it very encouraging that a 
hydrotherapeutist should take such a broad view of the 
subject. The use of the induced current afforded an 
admirable stimulant and corrective for the debility con 
sequent upon the use of the bath as an eliminant.' 

Death of Dr. Robert Newman.-Suitable resolutions on 
the death of Dr. Newman were adopted, and a committee 
wa.appo.nted to collect his writings into one volume. 

Officers Elected. - President. Dr. A. D. Rockwell of Now 
York; Hrst Vtte-Presidtnt, I)r. Willis P Spring of 


Minneapolis; Second V icc-President, Dr. Win - 
Eaton of Danvers, Mass.; Treasurer, Dr. Kich^ 
of Savannah, Ga.; Secretary , Dr. Clarence J N ^nn 

of New Haven. Executive Committee, D r 7 ^% 
Bishop of Washington, D. C.; Dr. Daniel k ^ ncis B 
Chicago, and Dr. Maurice F. Pilgrim of Newy/°* er oi 
Next Meeting.—The next annual meeting V l n i ^ 

St. Louis on September 13, 14, and i 5# , 904 

MEDICAL SOCIETY OF THE STAt* 

PENNSYLVANIA. E 0p 

Fifty-third Annual Meeting, Held at York S**, 

23, and 24 , i 9 o 3 . ’ eptemb « 

Special Report to the Medical Record. 

Tuesday, September 22 —First Day 

The meeting was called to order at 9 30 

President, Dr. William M. Welch of Philaddohi- * lhe 
_ .1 _u.. r».... r- „ r*aa, and wn. 


opened with prayer by the Rev. E. T. Jeffers, of Y 0 l *** 
which addresses of welcome were delivered bv Hon 
Gibson. Mayor of York, and Dr. N. C. Wallace pr-Vi ^ 


vjiuiuu, ut emu ur. xs. Wallace P rM j 

of the York County Medical Society. ’ l<lea * 

The Address in Surgery was delivered by Dr. Win 
Estes of South Bethlehem, in which the author dise AML ‘ 
the prognosis of surgical cases, believing the most 
tant elements to be heredity, environment and habit 
physical condition. ** 

The Address in Hygiene and State Medicine was delivered 
by Dr. Seneca Egbert of Philadelphia. He called attea 
tion to the fact that in 1900 the population of those 
districts of the United States in which a system of mortal 
ity registration had been organized was 28,807,26'; as 
compared with 19,659,440 in 1890: the death rate during 
the intervening decade having decreased from 19.6 to 
17.8 per 1,000, which would mean the saving of 51,853 
lives in the registration area annually. He demonstrated 
the value of the purification of the water supply, installa¬ 
tion of better systems of sewage-removal and disposal, 
supervision of milk and food, improved quarantine regu¬ 
lations, improved street pavings, development of parks, 
etc., by giving statistics showing the mortality rate in 
different cities before and after the introduction of these 
factors. He remarked particularly the value of preventive 
measures for the avoidance of smallpox, pneumonia, 
diphtheria, scarlet fever, typhoid fever, malaria, and 
believed that in order to secure the best results the 
co-operation of the general public should be secured, which 
could best be done by as free a dissemination of knowledge 
on sanitary subjects as possible. 

The Address in Neurology was delivered by Dr. Charles 
B. Mayberry. He argued for better results in the 
treatment of the insane, which he believed could be 
obtained by (1) More extensive instruction psychiatry, 
both didactic and clinical, in the courses of our medical 
schools; (2) The construction of small psychopathic hos¬ 
pitals for the separate treatment of the acute curable 
insane; (3) The organization of a system of out-patient 
departments, by which the discharged patients ma> 
kept under observation for one year after leaving 
institution; (4) The creation of a central laboratory 
the investigation of pathological conditions under tan 
mental disease. 

The Practical Treatment of Pulmonary Tuberculosis i 
the subject of the Address in Medicine, which was <• J ' e ^ 
by Dr. H. M. Neale of Upper Lehigh. . ^ e , *. a »; irC ed 
believed that improved nutrition of the patient 
feeding, not however to such an extent t0 ° U ^ in tbe 
the stomach, was one of the most important att °- unC tion 
treatment of consumption. This should be in con^ fl0 $ 
with fresh air, sunlight, rest, and cleanliness. )f . unl p- 
believe high altitude was essential to the cur® 0 .• ^ 

tion, and, in fact, felt that it was detrimen^ ^ t he 
patient purposed returning to his home an ' j 0I1 ged 
dilatation of the air vesicles induced by t <■ 
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oaDIUM: WITH A PRELIMINARY NOTE ON 
RADIUM RAYS IN THE TREATMENT OF 
CANCER.* 

Bv MARGARET A. CLEAVES. M.D.. 


NEW YORK. 


NOT only the scientific world, but the lay as well, 
i‘ ste ns wi th bated breath to the marvelous 
tales of radium; tales which, especially when ac¬ 
companied by demonstrations of the apparently 
magical phenomena of this new element, seem more 
befitting fairy lore than abstruse scientific fact; and 
one can*but wonder whether radium may not prove 
a veritable Aladdin's lamp to medical science as well 
as to physics. 

“All nature is vibrating, from the lowest musical 
note to the highest pitch of the chemical rays,” and 
in radium the highest form of etheric vibration is to 
be found. 

The electrotherapeutist with his high-frequency 
discharges from vacuum tubes, his ultraviolet rays, 
his cathode and *-ray must, of necessity, have not 
only a scientific but a practical interest as well in 
radioactivity. 

Radium, polonium, uranium, actinium, and 
thorium form a group of radioactive metals which 
have been extensively experimented with, and 
studied by Professors Becquerel, Thompson, Ruth¬ 
erford, Crookes, Lodge, Laborde, and Professor and 
Mme. Curie. 

With radium, polonium, actinium, and thorium 
light is given off the moment they are created, with¬ 
out having to be stimulated by any form of heat, 
light, electricity, or any other form of energy so far 
as is at present known. 

A vast amount of speculation and some inter¬ 
esting hypotheses have been evolved to exlain the 
phenomena observed in experimenting with these 
substances. ‘‘It is believed that from them much 
will be learned about the constitution of matter and 
the co-relation of the vital and physical forces, more, 
in all probability, than any substances which have 
been created since the world began.” 

Following upon the investigations into the phenom¬ 
ena produced on the interior and exterior of various 
kind of vacuum tubes to which great importance 
m ust be attached, came the discovery in 1896 of M. 
Henri Becquerel of the radiations emanating from 
uranium and which are known as Becquerel rays. A 
yast array of well-known names is associated with 
investigations into vacuum-tube phenomena, names 
^hich are veritable household words to the physi- 
c ist, among whom may be mentioned, Varley, Hit- 
tor f, Crookes, Lenard, Rdntgen, Hertz, J. J. Thom- 
?? n - Goldstein, Schmidt, Ebert, Weichert, Geissler, 
Kauffman, Puluj, Perrin, Villard, Wien, Weidemann, 
"J a jorama, Birkland, Deslandres, Poincard, Edison, 
i^a. Rowland, Michelson, E. Thomson, Moore, 
r lns « an d Campbell-Swinton. 

.. Hecquerel, however, the science of radio- 
lVl ty owes its foundations. 

at thc meeting of the American Electrothera- 
c Association, Atlantic City, September 22-24, r 9 ° 3 * 


Curie wh Grre Cune and Mme - Sklodowska 

„.™’ wl ?. en investigating the radiations from 
uranium discovered by Becquerel, found that some 
mples of pitchblende or uraninite, from which 
uranium 'sextracted, gave forth radiations much more 
powerful than any uranium they had found, having 
our times the activity of metallic uranium. 

Painstaking research resulted in the discovery 
of a substance associated with bismuth and resembling 
it very much in its chemical characteristics. To this 
substance Mme. Curie gave the name of polonium, 
in honor of Poland, the land of her nativity. 

Polonium is to be had in the form of a metal and in 
the form of a subnitrate. The metallic polonium 
resembles particles of nickel and the subnitrate is a 
white powder. The only specimen of metallic 
polonium in this country is in possession of Mr. W. 
J. Hammer, from whose exhaustive and interesting 
monograph 1 on radium many facts set forth herein 
have been gleaned. He also has the subnitrate, and 
both specimens possess an activity of 300. Just 
here it may be well to state that the radioactivity of 
uranium is taken as a standard of comparison, and 
polonium of 300 radioactivity, or radium of 7,000 
radioactivity, means that the one is 300 and the 
other 7,000 times more powerful than the original 
radiations emanating from uranium or Bequerel’s 
rays. 

In the same year, 1898, Professor and Mme. 
Curie isolated a second substance from pitchblende, 
which was associated with barium and possessed 
many chemical and other characteristics of that sub¬ 
stance. To this they gave the name of radium. In 
1899 Debierne discovered actinium. 

Radium, actinium, and polonium have a million 
times the activity of uranium, according to Pro¬ 
fessor Curie. 

Gietel finds that polonium has both deviable and 
non-deviable rays, and Elster states that when it is 


placed in a vacuum 


it is found to be deviable by a 


magnet to a much greater extent than radium. 
The rays from actinium are also deviable, whiles the 
rays from radium are deflected from a straight line, 
differing in that respect from ^tTy a 

Pro, ;s r sk'ssJtSXS su- y » 

nS?'<»»'» » b. h.d as a chloride or 
Vadtn id. U 

produced, and there •s ^t l.tUe of as 

the amount having ^“^bably refers to 
four grams. This stat of higher 

activities higher tha 7 . ntil recently been 

radioactivity than l.o^ as un Pro f e ssor an d 
retained for the exp but recently 

Mme. Curie and their Direct or Boulay of 

information was received from shortly to 

the Socidtd Central*: that OQ ' P.^ of radium , 
put upon the market P P a cost of $6,000 

chemically pure, or nearly , p ro{e ssor Curie 

per gram. It 18 done in both Germany 

that the three year ths ag0 , resulted in the 

£££?*t,*« 
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all grades and qualities. I here recently, 

on the market in this country, p ro f or Curie 
save the German radium, which Prof,.sso ,r 
has never found to have ™ e im- 

activity. Recently. howeverj thm-e h the French 

ported, from the SocuStd . r iJ ro fessor 

radium prepared in the laboratories 
and Mme. Curie, of both 3* • : nt , . (Jcci- 

activity, in sealed glass tubes containi g 

gr The "radiations of radium have the^power to 

there are three distinct types of ^ys^natmg 
from radium, known as the A, B a 
ravs In the first instance it was pointed out by 
Rutherford that uranium possessed two distinct 
types of rays. “A" and “B," the former easily 
absorbed even by gases, whilst the latter are very 
penetrating but little absorbed by gas. In radium 
the “A" rays constitute the major proportion, 
are by far the most important class, and are the most 
active in the ionization of the gas which has been 
observed under experimental conditions. They are 
the rays which possess certain characteristics of 
the Rdntgen or *-rays, and in a strong electrical 
field 45 per cent, of them have been deflected by 
Rutherford. They are readily absorbed and a 
thin screen of metal suffices to cut off the most of 
them. Hammer shows, among a considerable num¬ 
ber of radiographs, one of a steel tool made by 
radium in twenty-four hours, acting through two 
thick #-ray plate envelopes, of a mouse made in 
twenty-four hours by laying it directly on the 
plate, and of a mouse in a trap, exposed for three 
days. In the latter the wooden part of the trap is 
transparent as with the #-ray. He also photo¬ 
graphed a dead human hand, exposing it for eight 
days. A slight trace of the bones can be seen. It 
is supposed to be the first picture of the human 
hand made with radium. Through Mr. Hammer’s 
courtesy I am enabled to show these radiographs 
to the association. 

Rutherford estimates that the energy of the 
“A” rays is a thousand times greater than that of 
the “ B” rays, and is also authority for the state¬ 
ment, that all radioactive substances, including 
polonium, as well as excitable bodies and their 
emanations, give out “A” rays. 

The "B” rays are much longer, have greater 
penetrative power, are readily deflected by a 
magnet and correspond in every particular to the 
cathode rays. 

With them electrified bodies are discharged by 
ionization of the air, photographic plates affected, 
etc. These rays are projected from the cathode 
at a speed approximating 70,000 miles per second. 
They were proven by Villard.in 1899^0 be negatively 
electrified corpuscles or fragments of atomic hy¬ 
drogen. These “corpuscles” so named by J. J. 
Thomson are shown by him to be the one-thousandth 
of the mass of a hydrogen atom. The “R” rays 
are the rays possessing the greatest penetrative 
effect, and they will excite or produce radioactivity 
at a distance of three feet or more. Rutherford’s 
experiments show the relative penetration of the 
three classes of rays through aluminum sheets of 
varying thickness before there is a loss of half the 
intensity, which is formulated as follows: 
cm' A ^ thr ° ugh a thickness of aluminum .0005 

cm. B rayS through a thickness of aluminum .05 

" R " rays through a thickness of aluminum .8 cm. 


According to Professor and Mme. Curi. 3 
rays act in many ways like light. • r Mi^ 

They reduce silver salts, peroxide 0 f ; 
bichromate of potash in presence of org^ 
stances; while glass, porcelain, and white 
colored by them, and yellow platino-cv*?? ^ 
barium is transformed into the brown vari?^ c* 
Becquerel, in referring to the chemical L 
radium rays, states that white phosnh^ 1011 of 
transformed into red in twenty-four hours m * 
chloride, in the presence of oxalic acid, is 
with the precipitation of calomel, and af ^**4 
exposure the germinating power of seeds i s des/ l °*$ 
To the same chemical action the col 
of glass, porcelain, paper, and certain crvst^^ 
well as the painful physiological effects a ^ ** 
The coloring of glass by radium rays 
counterpart in the coloring of *-ray tubes r il 
who have tubes steadily in use, have noted v 
often they assume a violet tinge similar ^ 
flask spoken of by Hammer, colored by T ?J^ 
rays. It is also found by Becquerel that 
rays have the same power as the electric s ^ 
under exposure to heat, of restoring phosphoreaiw 
properties to a body deprived of them by 
heating. The same is true of ultraviolet light 
Diamonds exposed in the dark to radium 
fluoresce and scintillate in the most brilliant fas^* 
False stones are therefore easily detected. ^ 
By its action gases are thrown into a state of 
vibration which causes the production of their cha7 
acteristic spectrum. The phenomena of the emk 
sion of heat is unique and unprecedented, andagi Vea 
specimen emits sufficient heat in an hour to melt its 
own weight in ice; while it maintains itself at a te-^ 
perature of 1.5 0 C. above that of the sorroundk? 
medium. Nor is it affected by a wide range of tea. 
perature, the emission of heat going on without per- 
ceptible variation, whether on a summer day or at 
the temperature of liquid air. A sample of bromide 
of radium, weighing 0.7 gram, tested by Dewar’s 
method, was found to be capable of volatilizing as 
amount of liquid oxygen and hydrogen equivalent 
respectively to 6 c.c. and 73 c.c. of the gases meas¬ 
ured at the ordinary temperature. In liquid hydro¬ 
gen, however, radium shows that it is not always 
unaffected by external temperature, for, within a 
comparatively short distance of the absolute zero, 
the emission of heat, so far as present data can be 
relied upon, is augmented at the temperature of 
liquid hydrogen. This extraordinary phenomenon 
is increased in intensity at a point where all but the 
most powerful chemical affinities are in abeyance. 
This tremendous evolution of radiant energy’ goes on , 
perpetually without combustion, without chemical 
change of any kind, without alteration of the mote- , 
ular structure of the radium salt and without app^ 
ciable loss of weight. For one square inch of surfart 
this loss of weight in ten million years is estimat 
at but one gram. ^ j 

All of these facts are an apparent violation oj . 
law of conservation of energy. From a c l° se . a 
of the phenomena exhibited by radium, ^ roI S j 
Crookes, Laborde, and Curie adduce an hyp? ^ 
that falls into harmony, not only with the 
conservation of energy but as well with the 
law of atomic weights, or Mendeleeff’s the<> r >‘ ^ 
They discard the old atomic theory an ^ j 
that each atom is composed of a definite nuj 
infinitely smaller but absolutely identic* ^ 
“each in constant motion in its intraatoim (4 .^" 
Thus the hydrogen atoms consist of 7 °°^^ 
the oxygen atom contains 11,200 “ions 
137,200 “ions” per atom. The . I20,0 ? a vio^ 
which compose a radium atom are in sue 
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,„ te of vibration or revolution in their orbits 
t S l, cy arc constantly flying apart and escaping from 
♦he atom into the ether, similarly as meteor? 
he solar system. Th.s active dissociation of Zl 
u tom j ca l units is termed radioactivity. 
a professor Lodge regards this atomical disintetm 
tio n as the normal process of nature, but proceed^ 
£ so slow a rate in the more stable atoms, that mif 
lions of millions of centuries would be consumed in 
ts completion, while in radium the process is so 
rapid it can be observed. 

The Curies put forth two hypotheses as to the 
source of the energy of radium. “ One of these con¬ 
sists in supposing the atoms of radium evolving and 
transforming into another simple body, and despite 
the extreme slowness of that transformation, which 
cannot be located in a year, the amount of energy 
evolved in that transformation is tremendous. The 
second hypotheses consists in the supposition that 
radium is capable of capturing and utilizing some 
radiations of unknown nature which cross the space 
without our knowledge. 5 

The theory is advanced by Profcssors J. J. Thom¬ 
son and Rutherford that there is a succession of 
chemical changes going on, causing the spontaneous 
projection of larger masses of material at enormous 
velocities, and that while certain portions are con¬ 
stantly dying out and becoming inert, other portions 
are constantly increasing in strength and power. 

Substances which have been in contact with 
radium become radioactive and their radio¬ 
activity lasts for varying periods of time. Pro¬ 
fessor Curie states that it is impossible for him 
to go near his instruments to make any measure¬ 
ments for hours, after being near radium, and those 
who works with it, find it extremely difficult to 
keep their tools, instruments, and themselves free 
from the radioactivity imparted by the radium. 
Falling rain and snow are for a time quite powerfully 
radioactive, and lightning rods and even the leaves 
of trees also become radioactive. It was found by 
McLennan that rain caught in a vessel and immedi¬ 
ately evaporated to dryness, imparted a radioactiv¬ 
ity to the vessel. Hammer found a piece of card¬ 
board, which had formed the box holding his radium, 
luminous in the dark after six days. This radioac¬ 
tivity was stimulated by burning magnesium wire 
before it. 

Physiological effects: Becquerel, Gietel, the Curies, 
and others have given important evidence as to the 
serious physiological effects of radium. Becquerel 
from carrying a specimen in his pocket for six hours 
received a serious burn on his abdomen. Hammer 
felt the effects for weeks from carrying a wooden 
box containing eight tiny tubes under his arm for 
several hours. He also experimented with an elec¬ 
tric torpedo in the Aquarium at Naples by placing 
six tubes of radium on the back of the fish, which is 
shaped like a flounder, leaving them there for twenty 
minutes. 

Prior to doing this, both he and the members of 
his party had received powerful shocks from the tor¬ 
pedo’s batteries. Upon removing the radium he 
tried for fifteen minutes to get a shock from the fish 
^ the sa ™c manner as before but without success. 
He admits that the fish “might have been out of 
s K)cks,“ but the question which naturally arose was 
^hether a partial paralysis had not been induced by 
, e a °tion of the radium rays. This seems more 
ai1 plausible in view of the fact that Professor 
'Urie found that a few milligrams of radium intro- 
r UE ''d beneath the skin of a mouse over the vertebral 
.^ mn produced death by paralysis in three hours; 
, tu ^ es of radium placed in contact with the back 
e ne ck of guinea-pigs have paralyzed these am- 
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feeble in those wlio ’ £>Ut lt Was com P a ratively 
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prevents t h rde er ' , em,tS C6rt f in sanations which 
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chkinasjs and W. Caspari 5 found that the germs of 
tl WCWCII5 prodigiosus when exposed to a radium 
preparation were effectively killed in about three 
hours by the action of the ray. The ocular phe- 
nomenon or sensation of light when a tube is held 
close to the eye or near the temple is one of the most 
tamiliar of the phenomena of this agent. This is 
attributed, by Hammer, to the phosphorescence of 
the pupil of the eye, and also to a possible effect on 
the nerve centers. Interesting in this connection are 
the observations of M. Javal* who suggests that 
blindness, with alteration of the retina, can be dis¬ 
tinguished from that due to glaucoma or corneal 
opacity, because patients with the latter conditions 
see rays from radium as well as do those of sound 
vision. This would indicate, to the writer's mind, 
that the effect is upon the nerve center. Professor 
Curie is authority for the statement that he would 
not care to trust himself in a room with a kilo of pure 
radium, as it would burn all the skin from his body, 
destroy his eyesight, and probably kill him. From 
its physical properties and physiological effect, a 
therapeutic action is predicated. As yet there has 
been but little done. 

M. Danlos 7 reports a case of lupus of the face ex¬ 
posed at two points to the action of a salt of radium 
which had a radioactivity of 19,000 for from 
twenty-four to thirty-six hours. The result was 
disappearance of the disease with the formation 
of a smooth, white cicatrix, blending into the sur¬ 
rounding normal tissue. 

M. M. Hallopeau and Gadaud 7 report that too 
prolonged exposure to the emanations from radium 
led to atonic ulcerations which lasted from five to six 
months. Dr. Blandamour has also used radium in 
lupus. His best results followed the use ot salts 
with a radioactivity of 5.200 and 19,000 respect- 

,V< The exposures were made from twenty-four tc 
forty hours, a.id were followed by profound erythema 
of .ko tissue. “J,"" 

sss, sxrs.s'r su 

s:.no 

„di„", f „tec P t might be obtain* 
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of radium. One, a man, aged sixty-two 


operative measures nau oeeii -- 

the published report falling under the writers 
notice, the radioactivity and technique were not 
given, but a bromide of radium was used. I he 
tumors gradually and completely disappeared I he 
patient was treated in the clinic of the late Pro¬ 
fessor Gusenbattcr. The second case was one 
of melanosarcoma, which was also reported cured. 

Equally interesting is the case of Mr. Mackenzie 
Davidson at the Charing Cross Hospital London. 
A*recurrent epithelioma of the nose, rodent ulcer 
type, unsuccessfully treated by the *-ray, was ex¬ 
posed for a short time to the action of radium. Four 
exposures, aggregating an hour, were given at inter¬ 
vals of a few days. In three weeks time healing 
was established, and in six weeks, after two other 
applications, the cure was complete. 

For two years the writer has entertained the 
thought of trying the radium emanations in the 
treatment of malignant diseases, but owing to the 
limited supply, as well as the great expense, it was 
only recently made possible. 

On September 15, through the courtesy both of 
Prof. Charles Baskerville, Director of the Labo¬ 
ratory, Department of Chemistry, University of 
North Carolina, and Eimer & Amend of New York, 
the writer was enabled to use one gram of bromide 
of radium contained in a sealed glass tube, and hav¬ 
ing a radioactivity of 7,000 in the treatment of two 
cases.* One, a case of sarcoma involving the left 
cheek, entire buccinator region, and the mucous 
membrane of the lower left maxillary region, from 
the extreme angle of the jaw, extending upward and 
along the ramus of the jaw; the other, an inoperable 
primary pelvic case of epithelioma, involving the 
cervix, anterior and posterior vaginal walls, almost 
to the introitus; rectum, bladder, and both broad 
ligaments. Both cases have been under treatment, 
the first for five weeks, the second for three months, by 
means of the x-ray and ultraviolet light, and both had 
been declared inoperable by the best surgical talent. 

The case of sarcoma had been treated by external 
applications of the x-ray, twelve exposures for 
one month prior to coming under the writer’s care, 
and not only without improvement, but with a 
steady loss. Since under care, now five weeks, the 
*-ray has been applied to the interior of the mouth 
as well as externally and applications of ultraviolet 
light, through focusing quartz lenses from a 25 
ampere arc, made as well. By this treatment the 
patient had been relieved of the intense pain for 
varying periods of time, but the relief did not per¬ 
sist. When first under treatment he gained three 
pounds. This he had lost, pain and distress were 
constant, facies, anxious and worn, sleep very much 
impaired, appetite poor, progressive loss in weight, 
intense headaches. The ulcerated area was larger, 
and on September 11 was covered with a dirty 
grayish exudate, foul to a degree, with ragged and 
necrotic edges. 

The growth involving the region of the buccinator 
muscle was tense, hard, and extremely painful. Tust 
inside the mouth under the upper lip, left angle of 
the mouth, there were two prominent tubercles; una¬ 
ble to open his mouth, save for a scant half an inch 

olh. mp0 l 8 :^ an y thin £ b “t liquid food.' 

I night^of the 13th and the morning of the 14th 

readin 8 th >s paper a third has been added tn 
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of Septemberihe had^a^severe hemorrha ^ 

tion of the^disease is placed at one y 
evidences followed removal of an upr*- 
year ago. Tooth removed because of n ai J* 

has steadily progressed since that time c 
15, i9°3> the growth involving the l e ‘f t 
region was exposed to the radiating surf Ccin *W 
gram of radium bromide, of 7,000 radio t* 

contained in a sealed glass tube. The tub V>ty 
by means of a pair of long dressing forced ***£5 
quarters of an inch from the skin for te ^ 
followed by a five-minute exposure made in 
manner to the skin over the ulcerated are *** Sa ^ 
the suspension of treatment the patient said 
relieved, and that he could open his m ^ 
greater ease and comfort, and that he felt bT^ ^ 
any time since coming under care. He ^ 

the morning of the 16th, that he had slept % 
preceding night than for three months, that^ 1 ^ 
fered no pain and was only wakened by the d \ Sui * 
of the discharge from his mouth. On the w 
writer’s office he had a feeling of faintness wh* 
ascribed to his weakness and the intense h 
humidity. Appetite better, the 15th after tr^ ^ 
and also the morning of the 16th. Opened his*^ 3 ' 
the merest trifle wider and without pain tf 0111 ? 
cally no odor and but little discharge, no pa' , ^ 
a little upon deglutition, feels well. 

Physical Examination: Facial expression b i 
and pain free, looks rested; indurated tissues sof^ 
and more yielding to touch, softness character^ 
the more superficial part of the induration; m u ^ 
membranes pale (pallor since use of radium) ^ 
not so dirty looking but still gray in appeal 
September 16, radium rays used as before, the sur 
face exposure lasting but ten minutes; then the tube 
of radium salts was placed in a small test tube, the 
upper lip raised and an application of two minutes 
made at the upper left angle of the mouth, directly 
to the tubercles. 

September 18, 1903. In response to the morning 
salutation, instead of the former “not any different” 
or “ I am in great pain” the response was promp: 
and cheery “lam very well.” Restless in the nigh, 
but no pain, discharge thinner, diminished in quan¬ 
tity and of different odor, i. e. not characteristic. 
Present condition, no pain save a slight sticking pai: 
to left of left alae nasi, indurated tissues much softer 
softness extending deeper than on the 16th. Ulcer 
clean and bright, red at its base, edges still some¬ 
what ragged, entire surface of ulcerated area bathe: 
in an exudate serous rather than characteristic gray 
The upper lip at the left angle before immobile with 
prominent tubercles is now readily handled, the 
tubercles are much smaller and the mucous mem¬ 
brane is smoother and of a more healthy color. ^ 1 
Five days subsequently the patient was > - 
almost entirely free from pain and was conscious** 
the cavity inside the mouth. This he had not spo ^ 
of at any time before. As there has been a good 
of numbness in all the affected tissues, it is t 
that this simply indicated a return to norma ^ 
bility, as the anaesthesia was better elsewhere- ^ 
charge still about the same in quantity, thin ^ 
a serous nature; no characteristic odor, s ej- ^ 
proved; appetite fair; induration softer tnan^ ^ 
vious visit; mucous membrane has lost ^ 
foundly anaemic appearance which fo ^ j 0 $ 
first treatment. The reaction establishe ^ 
ulcerated area has passed, the circulator) ^ *i! 
are less good and there is more gray eXl ‘ t ** 
ragged edges.f The usual *-ray tre< 

fSeptember 25, 1903 Better, has gained^fe 

no pain until September 24; no odor: d isc . j u rati° 
ulcer cleaner; edges smooth; normal color, 


Oct. 1 

given at 
return t 
The 1 
months 
bined ii 
entirely 
nal wall 
trol, dis 
disappe. 
ated are 
fornix, 
improve 
exia, nc 
formed 
ever, a 
defecati 
of this, 
penetra 
was use 
Prior 
showing 
from th 
ulcerate 
adjacen 
vaginal 
radium, 
ready tc 
especial 
this wai 
containi 
allowed 
jacket f 
utes me 
because 
Septe 
be comj 
with he 
bright r 
There w 
writer qi 
exposure 
tunity c 
Professo 
made as 
Septei 
showed 
gested i 
evident f 

reapplyii 
Septer 
the use o 
no ulcera 
brane ru 
good, bu 
which mi 
pation n 
There ha 
the radiu 
This re 
w ith the 
shadow a 
The write 
these twe 
a nd ultin 
* s given, 
subject, 
the* expe 
absolutely 
radium 

Sl de of lea 


(C) Jeff Behary 2019 


11 



** 1? * «** 
H ’ r tooth <£ c 

am - Dis^* 

it ^ Ptem W 

^activity 

' e P s at thr t , 
ton nunutt 
e ,n the son", 

area ‘ U Pon 
t said he S* 

™outh With 
It better th^jj 
; r oported, o n 
-Pt better the 
that he suf- 
the dribbling 
ie way to the 

ss which was 
nse heat and 

Ler treatment 
ed his mouth 
Practi- 
no pain save 

?ssion bright 
tissues softer 
haracterizing 
tion; mucous 
adium), ulcer 
appearance. 

Lore, the sur- 
then the tube 
;est tube, the 
two minutes 
>uth, directly 


Oct. r 7 » 


1903] 


)ming 
;rent” 
rompt 
night, 
quan- 
;ristic. 
g pain 


: ve n at this time, as the writer had been obliged to 
&urn the tube of radium to Professor Baskerville 
The pelvic case had been under care for three 
m0 nths and has improved to date under the com- 
r- ne d influence of the x-ray (internal application, 
entirely) and ultraviolet light Infiltration of vagi! 
gal walls IS largely absorbed, hemorrhage under con¬ 
trol. discharge also and the foul odor has entirely 
disappeared. Healing has taken place in the ulcer 
ated area involving the cervix and the right posterior 
fornix. The patients general condition is much 
improved, there is no characteristic pain, no cach¬ 
exia. no loss of weight, her functions are well per 
formed and she eats and sleeps well. There is, how¬ 
ever, a discharge of blood from the rectum upon 
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and ’W?" 1 evidence” ° frays >n radium “A," “ B " 

"A" ray with the ROntgeVor ^ id< : ntit > r of the 

fLr nCtrating opac l ue bodies Thf s y ; ‘a matter 
facts sucrtJrpRt _. ’ . “ ls and subsequent 


f 4-u su £S est to the writer’s mind 
con f , P os 't>on taken by the d!. ld ' f 1 « or J obor ation 
con- not the x-ray, but the /JbZt Shlelds ' that it is 
physiological action and Wh ‘ Ch establi *<* 

effect. Tor.ravT„. d secures a therapeutic 

an excited x-ray 7 tube o?TrSi° dUCe< V whether fr om 
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0 ( this, and believing that the radium rays would 
penetrate more deeply than the x-ray, the radium 
was used. . 

Prior to its use a physical examination was made 
showing elastic vaginal and rectal walls, no bleeding 
from the manipulation, no discharge, no odor, no 
ulcerated tissue, no pain, but the cervix uteri and 
adjacent vagina through the glass water-jacket of a 
vaginal x-ray tube, inserted to contain the tube of 
radium, were seen to be intensely congested, just 
ready to bleed, and streaks of blood were numerous, 
especially from the right fornix and posteriorly. In 
this water-jacket, closed at its distal end, the tube 
containing the radium bromide was placed and 
allowed to lie on the posterior surface of the water- 
jacket for five minutes. It was then held five min¬ 
utes more near the anterior surface of the tube, 
because of the vesical involvement. 

September 16, 1903, the cervix uteri was found to 
be completely blanched and also the vaginal walls, 
with here and there tiny little punctate spots of 
bright red, not larger than the smallest pin head. 
There was no discharge, no odor, and no pain. The 
writer questioned the advisability of making another 
exposure at this time, but as it was the only oppor¬ 
tunity of doing so before returning the radium to 
Professor Baskerville, a five-minute application was 
made as before. 

September 18, 1903. Speculum examination 

showed the cervix uteri and vagina intensely con¬ 
gested and bleeding; no treatment given. It is 
evident from the reaction that a mistake was made in 
reapplying the radium in this case on the second day. 

September 21, 1903. Five days subsequent to 
the use of radium, no bleeding, no odor, no discharge, 
no ulceration, and vaginal and cervical mucous mem¬ 
brane normal in appearance. General condition 
good, but complaining of some vague discomfort, 
which may be attributed to the fact that her occu¬ 
pation necessitates much standing and walking. 
There has been no bleeding from the rectum since 
the radium was used.* 

This report is made because, taken in connection 
with the experience of others, it seems to fore¬ 
shadow an important place in medicine for radium. 
The writer offers no opinion as to the outcome of 
these two cases. They will be carefully watched 
ultimately reported. The technique evolved 
is given, in the absence of any knowledge on the 
subject. It may not stand the test of time. Fur- 
ther experience can only prove this. There is 
absolutely no guide for the therapeutic applications 
°f radium, and the writer preferred to err on the 
side of least danger to the patient. The profound 
Physiologic action obtained would seem to indicate 

at the more powerful activities and long ex¬ 
posures are not necessary. 

svm C P t * mbcr 28 - Is looking and feeling well. No 
ymptoms; still no bleeding from rectum since radium first 
A> tw o weeks since. 


use. 
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bating diseases of the nature ^ance'r^tna d°aT‘ 

feerthaTff'Th- 1 ^ CaSeS the Writer has com e"to 
active chemicafiv 8 a er ' P enetrat " a and a more 
tained f! y disorganizing vibration than is ob- 
tained from an x-ray tube could be applied in a 

necessarily Ice™ CeUs ’ better resalts would 

the x S ° much is accorn Pbshed with 

Ihl TJ V , h ^ °" e Can but teel that an energy of 
same kind, but of greater intensity, would do 
more. In establishing the treatment by means of 
radium rays the purpose would be best met bv a 
full dose, whatever that proves to be, in order to 
act destructively upon the foci of disease. 

The fact that radium emits rays of a greater 
penetrating power and of a higher vibration than 
the cathode rays, i.e. the lt R” rays taken in con¬ 
nection with the change in appearance and relief 
obtained in the writer’s case of sarcoma and the 
cure of the cases reported, stimulates the hope that 
in radium a therapeutic measure of value over 
and above the x-rays is at command. In the 
case of sarcoma the best resources of excited x-ray 
tubes has been faithfully tried, even to the pro¬ 
duction of an x-ray dermatitis, but up to the time 
of the use of the radium he was rapidly losing 
ground. Unless radium should prove for him an 
Aladdin’s Lamp of more than fabled power, he is 
doomed. 

There are submitted herewith two tubes of 
radium bromide, one containing a decigram of 3.000 
and the other a gram of 7,000 radioactivity. At 
night, in the dark, they look like glow-worms as 
they lie on my study table. They can be placed 
within the accessible mucous cavities, according 
to the location of the disease, within the nose, 
uterus, or urethra, and a device could unquestion¬ 
ably be constructed permitting the placing of one 
in the oesophagus or stomach even, if it is found that 
a mucous membrane contact is the better one. In 
breast cancer a puncture could be made with the 
electrocautery, in order to secure a bloodless opt¬ 
ing, and the tube could be carried directly within 

the malignant mass. , 

To the over-tired x-ray machine and tube 
worker, the thought of securing the same, and 
perhaps better, results with one of the*, quiet 

inoffensive, and unaggress.ve tubes ofradmmsaH 

!ked W afs~° e "Future work S b'fSone with 
the same radioactivity. the unity 0 f 

Professor Baskerville on the 21st. 

My Dear Doctor: . . . 1 a ™ °"nd 'i wish to 

Sha " ” CCd 
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it off and on, if you can save the patient about w 
you write so interestingly, by its use, wire_me_and 
send it back to you. 

Yours very truly, 

IIARt.ES BaSKKRVILLB. 
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STRICTURE OF THE MALE URETHRA. 
definition, etiology, pathological anatomy, 

SYMPTOMS, AND CLINICAL COURSE. 

'^=*By2HENRYiG.5SPOONER. M.D., S' 

S. ^NBWiYORK.^ 1 ~ 

A^stricture is a narrowing of the normal dilatable 
diameter of the urethra, caused by organic altera¬ 
tions in its wall. This lessening of the normal 
dilatability advances slowly and progressively, 
causing secondary affections of the entire urinary 
tract. 

In this definition we do not include transitory 
conditions, such as the so-called inflammatory 
strictures, which are caused by swelling and oedema 
of the mucous membrane. In the acute stage of 
gonorrhoea we have such an intense swelling of the 
mucous membrane of the urethra that the patient 
can pass his urine only with difficulty. In this case 
we have a narrowing of the normal dilatability of 
the urethra, but the hindrance to micturition gradu¬ 
ally disappears without leaving any permanent 
narrowing of dilatability. 

When the folds of the urethra are encroached 
upon from without by abscesses, hemorrhages, 
or by an enlarged prostate, we speak of such con¬ 
ditions as compression strictures. 

Under all circumstances urethrospasmus is a 
transitory phenomenon. This spasm of the urethra 
is a reflex action, caused by strong irritation in the 
urethra or its vicinity. There is no more reason for 
speaking of this condition as a stricture than there 
is in the case of spasmus glotticlis, or spasm of the 
rectum. The spasm always occurs in a reflex 
manner, in contradistinction to the sympathetic 
purely nervous urethral spasm, which comes on 
under psychical influences, such as anger, shame, 
or fright. 

The spasm renders a certain hindrance to the 
passage of a sound that is just as apparent as if 
there were a true organic stricture. 

Thus it can be seen we reserve the term of “stric¬ 
ture for an organic and permanent narrowing of 
the normal dilatability of the urethra. 

From an etiological standpoint strictures are 
divided into two groups: (1) Inflammatory stric¬ 
tures, and (2) traumatic strictures. 

As chronic gonorrhoea is the most evident cause of 
the first group, these strictures are commonly 
called gonorrhoeal strictures. 

Since Sir Henry Thompson proved statistically 
tne number of strictures that were caused by a 


chronic gonorrhoea, all the later aut , • 
taken this view. Thompson gathered ** 
stricture of the urethra. In 164 cases *° ^ 
was the only cause. ^ 



s 


As not every clap leads to a strictur 
compelled to assume that harsh medical^’ ** ^ 
causes one patient to get a stricture, whil I 

fortunate contemporary who is more ■! 

treated, escapes. I 

The early use of strong solutions 0 f * 
sublimate, silver nitrate and chloride of I 

to abort the disease have been found to k^ lnc ^ 
larly responsible for the development > 

tures. °* str^. . 

The injections now used, such as the ne 
compounds, by preventing the chronicity of ^ 
rhoea, prevent the formation of strictures 01 
Tertiary syphilis, in the form of a gumma 
to the formation of a stricture. Someti ^ 
healing of a tuberculous ulcer of the urethra** ^ I 
the same result, but these conditions are rare**^ 
We next come to traumatic strictures 
or falls on the perineum arising in all possibl 
may lead to the formation of strictures. \ 
the urethra may occur with or without outer 5 
A callous forms and leads through the contra!^ l 
of scar tissue to the narrowing of the normal dif* I 
bility of the urethra at the location of the I 
Fractures of the pelvic bones are very often ^ 1 
plicated with a tom urethra. Nearly all 
injuries pass through the pars-fixa urethra 
the pars pendula is hardly ever involved—the ^ 
pendula may be ruptured in cases of chordee, I 
to an attempt of the patient in his anguish I 
straighten the curved penis. 

Bullet wounds of the urethra are very rare- 
there were only 105 cases in our civil war. In*!* 
Franco-Prussian war there were only eight cases, h 
these cases the prognosis is very unfavorable, 5$ 
grave complications nearly always set in. 

Any foreign body that passes through the nretha 
such as a stone from the bladder, or any instnioe: 
or article that is introduced into the urethra, zr 
cause a tear which, when cicatrization sets in kih 
to the formation of a traumatic stricture. 

The Pathological Anatomy .—Strictures of tbs 
urethra were known to classical antiquity, but th 
most peculiar theories were advanced coneenr: 
their origin and pathological anatomy. The fora:- 
tion of what was called “proud flesh” and 
flesh” were regarded as the pathological changes. 

John Hunter was the first man to hold cos 
correct views. He differentiated the pennant 
urethral strictures caused by structural changes 2 
the urethra from the purely spasmodic and ntc 
those caused by compression of the urethra bye-* ^ 
side growths. 

With the histological work that has been 
during the past twenty years concerning enn F 
gonorrhoeal urethritis and strictures of the ure* 
our knowledge of the pathology of s ^ cture ?,. f - 
advanced. The works deserving particular,;^ * 
tion are those of Dittel, Wossidlo, Obcr 
Finger, Wasserman, and Halle. net**! 

To-day we know that the gonorrhoeal 
rests on the same pathological process ^ 
gonorrhoeal urethritis, and that both ^>0 
only be gradually differentiated. In ot ^of 1 
the gonorrhoeal urethritis is the first 
pathological process whose end is that ot 
tion of cicatricial tissue. (1) & 


The gonorrhoeal inflammation 


attacks 


of 


mucosa urethra;. From this initial sourc ^ to ^ 
tion the chronic inflammation stretches 
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-vtensive brain LOSS without impair 
ment OF intellectual faculties 

By WALTER KEATE, M.D., 

NACOZARI, SONORA, MBX. 

t „b following are the details of an accident which 

Vcurred near here on May 18, 1903: 

r 0 hu G.. a miner aged forty years, waspreparing 
#0 spring a hole with dynamite in which he had 6* 
Iticks of giant powder inserted. While he was 
arranging them they accidently exploded while his 
L ce was directly over the hole. I reached him two 
hours after the explosion.^ His pulse was 30 per 
tnir 
the 


— ^ AVL/, 


hours - r w ‘ 15 30 per 

minute, and very weak. The eyes were blown out 
the skin and muscles and forehead were partly 
blown off, with the anterior portion of the skull cap 
turned back over the parietal bones. The orbital 
plate of the frontal bone, forming the roof of the 
orbit, was blown into the brain, and the brains 
exuded through the opening into the cheek. There 
was a hole in the frontal bone about the size of a 
silver ten-cent piece. The hole was located at about 



the center of the frontal bone, through which the 
brains exuded. 

The membranes of the brain—dura mater, arach¬ 
noid, and pia mater—were badly lacerated, as were 
also the frontal lobes of the brain. The end of the 
nose was badly cut, the face and lips were badly 
burned with powder and literally filled with small 
rocks and dirt. 

After trephining to make the opening a little 
larger, and to smoothe the ragged edges, I removed 
from the brain twenty small stones and several 
pieces of bone, together with considerable dirt 
•lost of the foreign bodies were located at a point 
corresponding to the anterior fontanelle, deeply 
juried in the brain. A large piece of bone corres¬ 
ponding to the roof of the Orbit was extracted from 
c brain through the opening in the forehead, 
fhe amount of cerebral matter which came away 
^cighed one ounce. It may sound incredible, but it 
y * *** that the patient has never for one momcn 
en unconscious. His mind has been perfectly 
and he can readily recognize his friends w en 


U1 3 

they speak to him H« o 

gently, and describes accur'^T a11 , 1 questions intelli- 
accident. He has nevercom! 'P t ! ,e details of the 
the anterior portion V of C the Pl he n a e dfi I ! ain,an ? Says 
His appetite is, and alwav* v, feels Paralyzed. 

„ The first tw^ weeks Ws to- ' ' airly Eood - 

tween 100° and io 3 ° but the ranged be ‘ 
hccr } Practically nornial ° weeks h has 

r „ e *: Sr?, £-«» 

chewing tobacco P ° rCh the fresh a *. 

eczema cured by measles. 

By G. w. SOUIRES. M.D., 

BAST AVON, N. Y. 

hel^hv at a K ed ^ eight l en e m ° nths ’ natura lly born and 

sadlv Jfflioto^ '^ r , C age 0f ten months be came 
sadly afflicted with facial eczema. Except for some 

constipation and the eruption the child seemed per¬ 
fectly healthy. Various kinds of medicines within 
a 2 d , 01 “ an d washes without were without 
ettect. I he exudation of serum was such that at 
night the pillow on which the child lay would be wet, 
and often when the crusts formed and cracked the 
child s hands, sheets, and pillows would be stained 
with blood. At this juncture, when the parents were 
despairing of a cure, an older brother contracted 
measles at school, came home, and had a hard attack. 
Much alarm was felt lest the baby should contract 
the measles and, with his already bad skin eruption, 
die. The baby, in due time after exposure, got very 
dangerously sick with the measles. He had fever 
and delirium and the skin was as red as a boiled lob¬ 
ster. In due time convalescence set in, and what 
was the surprise of physician and friends to see the 
eczema melt away like snow in the spring time, and 
every trace of the former eruption disappear, leaving 
the skin as soft and clean as a baby’s can be. Now, 
after a year, there has never been the slightest 
symptom of a return of the facial eczema. 

Thrombosis of the Femoral Veins Following Aseptic 
Laparotomy.— E. R. Secard reports a case of operation for 
bilateral oblique inguinal hernia, which was carried out 
under the strictest aseptic precautions. Convalescence 
was uneventful, and the stitches were removed on the 
tenth day, primary union having occurred in the most 
satisfactory maimer. Pain in the left groin popliteal 
space and calf of the left leg began on the twelfth day, and 
a condition of extensive venous thrombosis set in. It ran 
a more or less benign course. It occurred on the side 
where the less extensive operation had been done, where 
there was less handling of the parts and less hemorrhage, 
but where a truss had been more or less constantly uorn 

complication, ( ) to be an important 

otsudden decrease of pressure depend- 
one; (3) conditiion h ave a causative influence; 

ent on the operatio ' , m . )hv l ac tic as bv avoidance of 
(«) treatment diouW be f or of suddenly 

unnecessary traumabsi . wound area well 

decreased tension, as by hat. R So far as the 

1 a ixv firmlv applied dressings, w 
supported by finn'y IP nomorta m 


de; 


supported by ^'^L nomortality m the reported 

author is aware ther of lmonar y embolism in a 

cases, but the occurrc s ij, n t this termination is n 
certain proporbon ^ 8 £ Medical journal. 
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©ruiiual Articles. 

high-frequency CURRENTS * 

Bv HENRY G. PIPFARD, M.D., LL.D., 

NEW YORK. 


^.KSSOR (EMERITUS) OP DERMATOLOGY, NEW YORK UNIVERSITY* 
PE 2isULT!NO SURGEON CITY HOSPITAL; FELLOW NEW YORK ACADEMY 

£ SCIENCES, BTC. 

Ip an electric current alternates or oscillates at a 
rate of a million times or more per second, it may 
w ith propriety be termed a “high-frequency” 
current. Such a current was introduced into 
practical medicine by Dr. William J. Morton in 
i8Si.t It enjoyed a certain measure of vogue 
among those who employed static electricity in the 
treatment of disease, but its use was somewhat 
curtailed by the subsequent introduction by Dr. 
Morton of what is known as the “wave” current. 
This appeared to possess a wider field of usefulness 
than the earlier current to which the name Static or 
Franklinic induced current had been applied. 

The brilliant experiments of Tesla with high 
power, high-frequency currents, induced D’Arsonval 
of Paris to study them carefully with a view to their 
utilization for therapeutic purposes. The result 
was the introduction of his high-frequency ap¬ 
paratus, the currents from which have been shown 
to produce very remarkable and very desirable 
results. It is to the currents from this apparatus 
with its various subsidiary appliances that the 
term “High-frequency” should be confined and is 
confined by all European authors. 

I urge this, as high-frequency currents can be 
produced in various ways, but the currents them¬ 
selves differ materially in character and can hardly 
be expected to produce exactly the same effects. 

Three years ago I introduced still another high- 
frequency current, to which I gave the name ‘ hyper¬ 
static,” in order to indicate its origin, and also to 
prevent its being confounded with the high-frequency 
current of D’Arsonval. j: 

In order to make the matter clear I will indicate 
the manner in which these several currents are 
produced. To obtain the Morton “Static-induced 
current you attach the leyden jars in the usual 
manner to a static machine. Then connect the 
patient to the outer armatures of the jars. Bring 
the sliding poles into contact and start the machine. 
Then separate the poles a short distance (say an 
eighth of an inch). The patient will now ex¬ 
perience a slight sensation. If the spark-gap be- 

*Rcad at a meeting of the Medical Society of the County 
New York, September 28. 1903. 

+Recent experiments bv Dr. Manders ( Medical Electwlogy 
°>id Radiology , July, 1003) appear to throw some doubt 
° n this statement. ' According to this writer, the h 
*rrangem int gives rise to an interrupted, umdirectionr 
current, and not to an alternating or oscillating one. 

tMy hyperstatic transformer was at first made wit. 1 tic 
wire inside the fine or secondary winding, 
separated by modified form of the Tesla insulation. 
, , wa ' soon found better to reverse the aira g j 

£ t0 Place the coarse winding outside the fi 
£ 2 * * ,a '* ; . f ” r dielectric. D’Arsonval also in 
^oduced his "Nouvdle bobine bipolairc, whic 

arrangement except t nat he depone s 
f ad of glass as the dielectric. 


tween the poles be increased to a quarter of an inch 
istinct muscular contractions will take place and 
farther increased the limit of the 
patient s endurance will soon be reached. 

t , , „ • OXWal a PP arat us consists essentially of 

the following parts: (1) A good high-tension spark 

inteirrmf 1 ** ?? ht ° r ten inches; (z) an effici ent 

interrupter in the primary circuit; (3) Leyden jars 
°r some other form of condenser of suitable capacity 
and (4) a solenoid. In other words, the simple 
addition of a solenoid to any x-ray outfit. 

If the reader wishes to understand fully the 
D’Arsonval current let him connect the Leyden jars 
or other condenser to a static machine or coil. If 
now he takes a piece of wire and coils it helically so 
as to convert it into a solenoid, and attaches it to the 
outer coats of the jars with the electrodes attached 
to the same points and holds one in each hand, he 
will experience no sensation, but he must not 
deceive himself with the idea that there is “nothing 
doing,” for if he will bring his hands close together, 
say within a quarter of an inch of each other, he 
will be promptly convinced to the contrary. This 
current which traverses the patient without giving 
rise to any special sensation is D’Arsonval’s high- 
frequency current, and the only current to which, 
under this name, the European literature of the last 
ten years applies. It is only obtained when the 
patient is in a circuit in shunt to a suitable con¬ 
ductor connecting the external armatures of the 
condensers. It will be noted that there is no spark 
gap in the circuit of which the patient forms a part. 
The fact that a strong current passes through the 
body when in shunt to the solenoid may at first 
appear a matter of surprise, but it is due to the 
heavy impedance developed in the solenoid by the 
self-induction of the several coils of the solenoid on 
each other. In France an induction coil is univers¬ 
ally employed in generating the D’Arsonval high- 
frequency current, probably because they have 
excellent coils in France, while their static machines 
are mere toys compared with those commonly used 
in this country. There is, however, a distinct 
difference between the high-frequency current from 
a coil and one from a good (American) st atic nw- 
chine. The latter gives a current of higher voltage, 

but lower amperage. . 

D’Arsonval uses his high-frequency current direct 

J? or**" six* S feet ^ con^A 

ST?# 5 K £*$£8. 

solenoid are connected to those ofthesm^ ^ ^ 

$A condenser couch can he reaH a shcet 0 f metal or 

a cheap examining table a™ . ^ th i s is sprca d two 
wire pause on the middle pa t- tWs again the thin 
or three layers of cotton teit, wi ,i, the table. The 

C"en°s r e need°not *%*£?%&*S & 

apparent SVSn S lament of pulmonary tubercu- 
losis. 
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and the passing 

current m the body ot t J ‘ , Arsonva l and others 
Physiological experiments by b the i arge 

have shown that the curre respiratory ex¬ 

solenoid notably increases the P solids (in¬ 
changes, the excretion of the urma y the 

eluding urea, uric, and th e radiation of heat from 
toxicity of the urine, and the radia , ided in- 

the body. In other words, there French 

ss *-* 

des combustions ot^antgue 


medical record. 




Fig. 2.—Solenoid. 

human body, and passing the current derived from 
the small D’Arsonval solenoid. With a current of, 
say, six amperes traversing the primary of an eight- 
inch coil the filament of the lamp will immediately 
become of a bright cherry red, and without causing 
the slightest sensation in the person through whom 
the current is passing This means a current of 
between two or three hundred miliamperes. If a 
direct current of equal strength were passing, the 
electrodes would cause an unbearable burning pain, 
while if an alternating current of low frequency 
(a few hundred alternations per second) were used 
there would be intense tetanization of the muscles.* 
*The remarkable difference between the effects of low 
tension direct and high-tension high-frequency alternat 
mg currents is well exemplified in the transmfssionof 
ocean messages. If a low-tension current is used as 
from a large battery or dynamo, a metallic mnHnAtJ! 
traversing the sea must be employed. A high-frequenev 
current, however will flash tfie message X ES 
without the ncerf of intermediate wires. an 


Fio. i.—Spiral. 

When we consider the large number of affections 
now recognized as depending on or accompanied 
by defective or retarded catabolism, the physio¬ 
logical data above given will readily indicate the thera¬ 
peutic measures that may with confidence be pursued. 

In 1S93 Oudin of Paris connected his “resonator 
to the D’Arsonval small solenoid, and in this way 
materially increased the potential of the current. 
Its chief use is in the local treatment of diseases 
of the skin. 

My own hvperstatic transformer (Medical 
Record, October 20, 1900) gives a high-frequency 
current, but it differs from the D’Arsonval current 
by its higher voltage. I have used this current only 
for the local modification of lesions and for its 
derivative effects. Whether it possesses any con¬ 
stitutional action or is capable of in any way 
modifying metabolism, I do not know. When I 
have desired to influence nutrition or to stimulate 
metabolism by means of high-tension currents I 
have availed myself either of static electricity pure 
and simple, or have used the D’Arsonval current. 

The fact that an insensible current (i.e. one that 
cannot be felt) produces such sensible effects has 
as yet received no adequate explanation. The 
fact, however, remains, and a very ready and con¬ 
venient means of demonstrating it, is to put an 
ordinary 16 c. p. no volt lamp in series with the 


Having used the D’Arsonval meth 
sidcrable extent, and having becom- l °a c 
satisfied as to their potency i n i Qc Jr 
their great value in improving the g en lesi ons * 
ism, it yet seemed that some slight 
might be made in the electrical techni^^ 0 ^!!! 
serving the essential D’Arsonval feat?^’ st *U t*? 
placing the patient in shunt to the curT^St; 
through the small solenoid. To thic nt 
stituted a spiralf for a helix, and afte^ * smf 
periments with spirals of copper, bras^ ^ any e* 
iron, and steel finally found one that gav 
superior to those obtained with the 
helix—the superiority being due to the fai* 01 ^ 
self-induction and impedance was great C . at tht 
spiral than with the helix, and the sh^ 
consequently stronger. 

The sp r ral that I have found most sat; f 
is seven inches in diameter and nine incW^ 
half in height, including the base When ^ a 
the static machine, place the largest jar* 
and connect the terminals of the spiral 
outer coatings of the jars, with the electm^ tllt 

/>Arvnor>tA/-l tn tllP C u mo i._ m. COTi?. 



The 


cords 


connected to the same points, me suh 
technique is that of D'Arsonval, which, briefl 
consists in (1) applying both electrodes 
preferred) to the patient: (2) connecting 



Fig. 3.— The author’s high-frequency spiral for use with an x-njak 

different electrode (metallic) to the patient^and 
bring a vacuum tubej near or in contact withjthe 
part that we desire to modify locally; (3) connecting 
one pole to D’Arsonval condenser-couch, the ot her 

pole being brought into contact with some part u 
the patient’s body; (4) connecting the two poles 
with the terminals of D’Arsonval large solenoid cr 
cage. 

If the spiral is to be used in connection with an 
x-ray coil medium-sized jars are mounted on t 
same base with the spiral, the terminals w ‘ 
are already connected with the outer coatings 0 ^ 
jars. (Fig. 3.) The inner coatings of the 
then connected to the terminals of the secondao ^ 
and the apparatus is brought into action w ^ 
spark-gap between the secondaries as may ^ 

fA spiral is defined by the Standard 
follows: “Any plane curve formed by a p 01 ^ its dj 

around a fixed center and continually m solc^ 
tance from it.’’ This is shown in Fig. l\t. e form s** 0 * 1 
or helicoidal employed by D’Arsonval is 01 
in Fig. 2. ^ th* 

tThc use of vacuum tubes in c0a *curr el,ts 
therapeutic application of high-frequ^n ) ^ 

purely American development, and tn j, Strew f 
introduction belongs, I believe, to Dr - j n pran 
Boston. They arc but little used or Kn ^ n? | a nd 
Germany, but have gained some favor 1 
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^ssary- If two identical spirals are « SC <1 r ,„ 
"£h a coil and the other with a static machine, the 
resulting shunt currents will not be identical—the 
farmer having the higher amperage and lower 

V< The l iargc solenoid of D’Arsonval is open at the 
top- but * n tl,C ° n ° * , 1aVC hnd made for my own use 
‘ wire is continued in the form of a horizontal 
‘‘ j,-al. forming in this way a top to the cage. (Fig 
) It increases the auto-induction and adds to the 
efficiency of the apparatus. If a current of six 
or eight amperes be passed through the primary 0 f 
t he .v-ray coil, the patient within the cage will 
experience but little sensation, although a powerful 
current is circulating through him. This will be 
readily demonstrated if he will hold the outer 
terminal of an Edison 16 c.p. no volt lamp be¬ 
tween his finger and thumb, and touch the inner 

1 torminal to nnr» nf tlio nnn<a« _ _ r .. 

or cer 
cage. 
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^een ms mi^i auu ioucn tne inner 

r central terminal to one of the upper wires of the 
igc. The carbon filament immediately becomes 



Pic. 4. — The author's resonator or combined spiral and solenoid. 

°f a bright* red. The spark-gap between the 
terminals of secondary of the coil need not exceed 
onerhalf of an inch. If longer than this the lamp 
w ill short circuit inside, or, as sometimes happens, 
the lamp filament will instantly flash to a full 
brilliance and then break. 

If* instead of connecting as above, one pole of 
the small solenoid or the author’s small spiral be 
connected with the central terminal of the large 
a t spiral forming the roof of the cage, and the other 
P°* e to the point where the spiral joins the large 
solenoid, the induction effects are intensified as the 
*jfr*flgement now constitutes a large Resonatoi 
the patient inside of it, instead of outside as 
, . Oudin. A still more intense effect is 

A the small solenoid or spiral be omitted, 
' the outer and inner ends of the top spiral be 
^nected directly to the outer armatures of the 
' m, ensc*r (leyden jars). With the latter arrange- 
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nccting cords *and^ketrodes" b "’ Ust<1 ’ lf con - 

aiyof the turns of the w^ ,„ f re connwtc ' J with 

val current with its second CQ1 * a r ®gular D’Arson- 
administered to one or m appbca rions may be 
solenoid, whether therr* ; c e patlents outside the 
•hi. »i,h bS uS,*;" “ ■« « not: .,4 

this combination r conveniently permit of 

satisfacrory manner EXPenmentaUy * Works » a 

current'of > M l !!r| n,feSt ‘] l(T ^ rence between the wave- 
of D’Arsl^ " a " d the Wgh-frequency current 

to the^TaUvl SstfllTe r g6StS th6 ^ « 

influence on metabolism n m . re f pect to ‘heir 

Z m ,; CarC f ml jud « ment are capable of 
SfSr* functional activities, includ- 

refathm ^ and thoL 

u' Z S the , conversion of ingesta into ejecta 
be the same solid, fluid, or gaseous. The results of 
physiological experiment have shown the same in 
respect to the D’Arsonval currents, but I do not 
find that static electricity has been subjected to 
the same careful tests. Quite recently, however 
some very careful and painstaking experiments 
with static electricity by MM. Maitre and Florence 
of Montpellier (Archives d* Electricity Mtdicale , 
April, 1903) have demonstrated that so far as the 
urinary secretion is concerned, the effects are similar 
in character but less in degree than those observed 
by D’Arsonval and others in connection with high- 
frequency currents. The machine employed con¬ 
sisted of two plates, capable of giving a spark of 
ten inches. It is to be regretted that the experi¬ 
menters did not employ a more efficient apparatus. 
If this had been done it is quite possible that the 
metabolic results would have equalled, and perhaps 
surpassed, those obtained with the D’Arsonval 
system.* 

It is now three years since I introduced the 
Hyperstatic Transformer for the local treatment of 
certain cutaneous lesions, and so far as I can learn 
the apparatus has given satisfaction to those who 
have used it. Some, however, I find do not appear 
to understand fully its capabilities or how to use it to 

♦One of the earliest static machines constructed in 
America for therapeutic purposes was copied, I believe, 
from one imported from France, and it is not a little 
surprising that the French have been so backward in the 
further development of this apparatus. The current ad- 
verliscment of a somewhat prominent F 
foofurer offers a “ Machine Statiquc a Grand Dibit, which 
consists of two pairs of plates twenty-two inches m 
diameter! A toy like this would not be seen m an Ameri¬ 
can office, where it would be difficult to hnd a static 
machine with fewer than eight pairs of P ates of thirty 
inches diameter Static machines of the vV lmshurst type 
are^the ones commonly used in Europe, and in this type 

each pair of pUtes^requtrra^ ?*^ r a , most ^possible to 

s n c U cure C «nifo?m rapidity of 

the efficiency of the mach ^ therapeutic purposes, but 
hurst is not manufactured fo■ therape^ ^Xf-rfdtz. 

the prevailing types are th attractive to some, on 

The latter is sdf-exciting ^ 0 fthc lower price at which 
that account, as well writer’s experience with it 

it can be manufactured, bu the the Holtz machine, 

is far from being as satisfactory Jf a H oltz and a 

which requires an jndepci nt ^ rev0 i v i„g surface, the 
Toepler-Holtz ha^emia 1 are ^ ^ (he Holtz; when in 
output of current will be gre han „ e po lanty, which 

action the Holtz whe/under a 

’JsSf & -- — ” ■ h ' ,h - 

rc-sislance x-ray tube - 
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the best advantage. To these I offer the follown g 
suggestions: . 

Having connected the transformer to the static 
machine (with poles in contact), turn on the pov , 
and when the plates are revolving at abou 3 
or 350 times a minute, separate the poles ab 
inch. If the hand be brought near one ° 
terminals of the transformer, it will be met > 
diffuse electric spray (effluve of the French), 
same will occur when the hand approaches the other 
terminal, but it will be noticed that the spr y 
is more intense at one of the terminals than at the 
other, and it will be found that the stronger spray 
will be opposite the positive pole of the static 
machine. I usually connect the electrode with 
this terminal. If a very mild effect is desired the 
other terminal of the transformer is left free, 
stronger effect is desired the inactive terminal is 
grounded, and if still more action is required this 
terminal is connected with some part of the patient s 
person. The strength of the current may be further 
modified by using a longer or shorter spark-gap. 
After studying the effect of the spray the electrode 
should be brought nearer the skin, and when 
sufficiently near, bright sparks will shoot forth to 
be replaced by a multitude of fine sparks when the 
electrode is brought in direct contact with the skin. 
The best spray effect and also the strongest sparks 
are obtained when using an electrode with a metal 
point. The most generally useful electrodes, how¬ 
ever, are glass vacuum tubes. I use a dozen or 
more of these, of shapes adapted to the particular 
requirements of the case. Some are of low and 
others are of comparatively high vacuum. 

The transformer may be used with an #-ray coil 
by connecting it to the terminals of the secondary 
wire of the coil and adjusting the spark-gap of the 
coil so that the length of, the spark shall be one- 
half inch or less. As the current delivered by 
the coil differs from that of the static machine (being 
of higher amperage and lower voltage), the current 
from the transformer will be somewhat modified. 
The spray will be shorter, more compact, and finer; 
while from the vacuum tubes the sparks are much 
finer and more numerous. On the whole, I find the 
current from the transformer connected with the 
static machine more effective than when connected 
with the coil. If the experiments are conducted in 
a darkened room the luminous effects are very 
striking. 

As I have endeavored to make clear, the functions 
of the hyperstatic and the D’Arsonval currents are 
quite different and distinct—the former being 
chiefly useful for local applications while the latter 
is capable of distinctly influencing the general 
system. 

Nearly thirty years ago the writer became fully 
satisfied that in the majority of cases of chronic 
eczema there co-existed a condition of the system 
characterized by defective elimination of catabolic 
products, and he so expressed himself as fully as the 
facts then appeared to warrant.* 

From that time to the present I have found no 
good reason to question soundness of the views then 
put forth, although they have not been generally 
accepted by dermatologists, many of whom are in¬ 
clined to attribute the phenomena that accompany 
eczema to a local pathogeny. 

If we rely on drugs to facilitate the elimination of 
these “materies tnorbi ," or elements of autoin¬ 
toxication, we have at command diuretics, cathar¬ 
tics. diaphoretics alkalies, and substances belonging 

•“A" Elementary Treatise on Diseases of the vSkin ” 
Macmillan 8 c Co., London and New York, 1876. 


to the salicylic group, but none of the * 

hands yielded results as satisfactory* ha * ‘n 
obtained from high tension electric'** 5 
through the Morton wave or the D'A ty ’ 
frequency currents. 

When I have desired to obtain b 
stitutional and local effects of high-tensio 
I have until recently employed the »* lectr kit 
D’Arson val followed or preceded n 

static. This in many instances was^ * 2 ? 

time-consuming. edl ous ^ 

It then occurred to me to put binding 
outside of the hyperstatic case and <L P ° StS 0n th* 
with the terminals of the primary coil 
other connections as before. If a pat j leav »ng ^ 
introduced into this primary circuit he 
the pure D’Arsonval current, and a 16 . re< *iv t 
placed in series will become incandescent 0 !air v 
not obtain any evidence that the p r i ma * ^ 
was modified by the presence of th e 2LSS 
winding, and what was still more import ^ 
hyperstatic current did not appear to g ^ 
impaired by the simultaneous rassage of the* ** ^ 
current through the body. Thus one i s enThi** 
use both currents at the same time on th** 0 


subject, or the D’Arsonval on one and 




static on another, resulting in a consider^ ' ^ 
of time. (Fig. 5.) ‘ ^ 



s 




Fig. 5.—The author’s improved hyperstatic transformer. 

Although both the D’Arsonval and the win 
currents exert a powerful influence on metabolism 
the modus opercindi of the two can hardly be & 
same. The first is a high-frequency current, tk 
second is not. In the first the spark-gap ^ 
rarely exceed an inch, and in the second a gap 
eight or ten inches is frequently employed. M 
first there may be absolutely no sensation wMej > 
current is passing—in the second there is a vi ^ • 
sensation and the hair stands out from t e ^ 
After the passage of the D’Arsonval current 
or fifteen minutes there may be but lit ® .. 

in the feelings of the patient—after the wav ^ ,, 
there is generally a feeling of exhilara 10 ^ 

apparent increase of energy. What c in ^ ^ 
occur in the body during the passage 
currents, and in what way are their bene ^ 
brought about? To these questions^ ^^ 
answer can be given. In default o s cU ^eflt ^ 
reasonable to suppose that the wa '?. of 
through a sort of molecular vibra 1 ^ 

massage, while the D’Arsonval 
the development of heat in the 
that is capable of bringing the a e ] 0 p 1# 
incandescence must of necessity 1 
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kVh resistance to its passage. mUar 

The hasty sketch I have here given of the hick 
frequency currents is intended simply to att «£ 
Attention to therapeutic agencies that I consicW 
of high importance, and to encourage further re 
Search as to their general utility. The reader who 
desires to obtain a thorough working knowledge 
0 f the D Arsonval current -s earnestly advised to 
read Dcnoyds Les Courunts de Haute Frequence " 
Paris, 19 02 • thc chapter on “ Hochfrequenzstrbme” 
(70 pages) contained in Freund’s "Grundriss der 
icsammten Radiotheranie,’’ Berlin, , 903; or 
Chisholm Williams "High-frequency Currenrs in 
the Treatment of Some Diseases,” London. , 00 , 
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two new methods of determining 
the digestive activity of gastric 

JUICE.* 

By HENRY WALD BETTMANN. M.D.. 

AND 

J. HENRY SCHROEDER. M.D.. 

CINCINNATI. O. 

Up to within recent years little attention was paid 
by clinicians to the digestive activity of gastric 
juice. During the past decade, however, a num¬ 
ber of articles have appeared dealing with this 
subject. This increase of interest is due to two 
causes: First, several new methods have been 
devised which are seemingly simple and accurate 
enough for clinical purposes; second, it has been 
discovered that the digestive activity of gastric 
juice does not always run parallel with the secretion 
of HC 1 ; or, in other words, that the quantity of 
pepsin secreted is often independent of the quan¬ 
tity of HC 1 , and is subject to independent fluctua¬ 
tions. 

Some of the older methods of estimating pepsin 
are accurate, but all are too complicated for clinical 
purposes.t Only two methods have been used 
extensively for clinical purposes, those of Mette 
and Hammerschlag, and all recent work has been 

done with one of these methods. 

• 

The method of Mette, as originally published, 
is as follows“Fluid eggwhite is sucked up 
into a fine glass tube of 1 to 2 mm. lumen, 
and coagulated therein at a definite tempera¬ 
ture (95 0 C.). The tube is then cut into small 
pieces, which are placed in 1 or 2 c.c. of the fluid 
to be investigated. The whole is kept in the 
thermostat at 37 0 C. to 38° C., and requires no 
further watching. Solution of the proteid occurs at 
the ends of the small glass tubes. After the ter¬ 
mination of a certain period the length of the 
pieces of tube and that of the undigested remains 
of the proteid columns are measured off with the 
aid of a mm. scale and a microscope of low mag¬ 
nifying power. The difference gives the length of 
the digested proteid cylinders in mms. and frac¬ 
tions of a mm. This method leaves nothing to 
be desired so far as convenience of application 
and clearness with exactness of results are concerned. 
Test experiments specially carried out (Dr. Ssamoj- 
loff) have convinced us that the digestion of the 
proteid columns—at least within the first ten 
hours (employing the fluids which we have to deal 
with)—is directly proportionate to the length of 
the period. This was the case even wh en the 

*Papcr read at the sixth annual meeting of the American 
Gastroenterological Society at Washington. 
tA history of these methods is given by Schorlemme 

“J by Van Valzah-Nisbct. . , _ 

JTh ls description is copied verbatim from l lion P 
translation from Pawlow, “The Work of the Digests e 
lands.” 
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Resting power. These 
‘hat the solution of the " atUral ™ strust 

at varying rates at differen?^ 5? may Proceed 
dependent on more or lesc ct e Pth s of the tubes. 

Gve products within thfi ^ aUon of lhe di ges- 
f *re be accepted that . U there- 

white dissolved bv thf* en £th in mm. of egg- 
time gives us an L^t S ^ “ a 
Restive power of the fl^d Tn^r^ * ^ di ‘ 
Borissow carried out u- the researc hes of 

laboratory of Professor^ q “ esllon the 

which lie; at the bas^ of Tk ° ff ' the 

“s» ,-jse 

following is the n,,, v , perfect dearness. The 
Quantity of 1 , ' C wblch expresses it. viz.. The 
portionate to P tL < '*1 c ° m P arcd fluids is pro- 

i e ^ Uare c °t rapidity of digestion. 

mm ) whth th? re ° f the C ° lumn in 

in the „ „ the imees are capable of digesting 
wiH m^k Pen °, d ° f time ' An example in figu^I 
r ’It * b,s c,ear - If °ne of the fluids dige«s 

column nf 2 mm v ° f Pr0teid - and ^ other a 
column of 3 mm., the relative quantity of neosin 

m each is not expressed by the figrnL , £d , 
respectiveiy, but by the squares of these numbers 3 

t i j 1 an ^ ^his ru ^ e bas, of course, been 
deduced from comparisons made with numerous 
artificial solutions of pepsin exactlv prepared. 
Moreover, the result which Dr. Boriiow arrived 
at independently had already been discovered 
before him by Schutz from polarimetric observa¬ 
tion of the amounts of peptone formed during 
the digestion of eggwhite. This correspondence 
in the data furnished by different methods affords 
strong assurance of the correctness of the rule. . . 

“We have still to add that the diameter of the 
tubes even within wide limits is without importance, 
and that the white of the hen’s egg is of sufficiently 
constant composition to be employed as a test 
object for the purpose.” 

The method of Hammerschlag is carried out as 
follows: A c. i per cent, solution of egg albumen is 
prepared in the following way: 3.0 g. of albumen 
ovi sicc. is rubbed up with lukewarm water in a 
mortar, and then water is added to make the 
total quantity 150 to 180 c.c. This solution is 
filtered and officinal HC 1 is added until the solution 
contains 3 to 4 per cent, free HC 1 (as tested by 
titrating with ^ KOH with dimethylamido- 
azobenzol as indicator). Ten c.c. of this acidified 
solution is now* mixed with 5 c.c. of the gastric 
juice to be tested and another 10 c.c. is mixed with 
5 c.c. of distilled water to serve as a control test. 
These mixtures are placed in two Esbach tubes, 
which they exactly fill up to the mark U, and are 
placed in the thermostat at body temperature 
for one hour. After one hour they are removed, 
and Esbach reagent is poured into the tubes up 
to the mark R. The tubes are inverted several 
times and then let stand twenty-four hours at 
ordinary room temperature. The sed ™ ent ' b °^ 
the amount of albumen present; w the control 
tube the original amount of albumen is shown 
in the other tube the albumen which has escaped 

that normal gastnc juice digests So t 9 o P 
of the albumen in one houro num ber of 

Both methods have been ^ necessity 

observers during the past tenj shoCT b y 

for further and reac hed. It is 
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Radium as a Therapeutic Agent. 

The discovery of radium may almost be said.to 
mark an epoch in the history of science. I he lim 
of its potentiality is as yet not nearly known, but 
the knowledge already gained of its properties; clea y 
distinguish this mineral as in a measure stan g 
apart; and it has been asserted that radium will 
open up a new field of scientific investigation, per 
haps even lead to the isolation of a new £ r °up 
elements. At the meeting of the New York^Acad- 
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There is the possibility, perhaps aim • 

hood, that it may eventually become or ^ liK 
value in medicine, but at present sufF 
known of its properties to pass a dec ? X W 
It is in the potential stage, but may e Jr d °Pin* 
any time into an actual medical remedv *0* 
merit._ 

The Checking of Tuberculosis in 
Under the heading “The White Pi aj{ W 


SS^SK/SiaBfliSfc 

tween its powers and those of ultraviolet and Ront- 
gen rays. George F. Kunz read a paper on the ac¬ 
tion of the Rontgen rays, ultraviolet rays, and radium 
on mineral substances, in one of the lecture rooms 
of the Natural History Museum. Mr. Kunz also 
touched briefly on the probable uses of radium in 
medicine. He said in part: “The invention of 
Goerl, which has been perfected under the name of 
the Piffard lamp in the United States by Dr. Henry 
G. Piffard of New York, is an instrument of great 
utility, as he has proved it a valuable medical ad¬ 
junct. This brings to mind a possibility of the 
utmost importance. There is the possibility that 
fluorescent substances can be injected into the veins, 
intestines, etc., or it might be taken in powders or 
in solution in food, and thus a nearer location 
effected in organs desired to be examined. The entire 
tissue structure could then be examined, as well as 
the bony structure is at present by the Rontgen rays, 
under the ultraviolet rays.” These, however, are 
but forecasts of what may happen. Some practical 
work has been done by means of radium. Mr. 

Mackenzie Davidson of London and Professor 
Gussenbauer of Vienna have had very successful 
results in the treatment of rodent cancer by the 
application of the rays from radium. Mr. Fred¬ 
erick Soddy of University College, London, has 
suggested a method of applying the rays from 
radium and thorium in the treatment of con¬ 
sumption. Mr. John Macintyre, surgeon for dis¬ 
eases of the throat and nose, Glasgow Royal In¬ 
firmary, contributed an article to the British Medical 
Journal of July 25, in which the therapeutic effects 
of the salts of radium—so far as is yet known—are 
well described. He thinks that the study of radium 
is evidently going to throw a considerable amount 
of light upon questions hitherto obscure in the region 
of physics, and it is not altogether improbable that 
the same thing may be said of it in medicine. Ac¬ 
cording to Mr. Macintyre, three kinds of rays have ul iuucicuiums. m «.***> -- - , 

been already distinguished: (a) Infinitely small palities of large cities would do well 
positively charged atoms of matter flying at great diate steps in the direction of preventive _. cC < 
speed, which can be measured, and the result seen With perhaps some reservations, the 
by the bombardment on zinc sulphide screens; (6) 
rays which seemingly correspond to the cathodic rays 
in a Crookes’s tube, and also described by Leonard 
as passing through an aluminum window in the same, 
and (c) rays which evidently correspond to the 

*-rays. The author then gives an account of some uuu Sa —- c 

cases of lupus and rodent ulcer which yielded to tion of the people in regard to the 1 ^ ^; 
treatment by the salts of radium, and concludes as tuberculosis. Teach the masses tha fluting * 

follows: “A considerable time must yet elapse ere loathsome, secret, incurable disease or his f at 
any opinion can be offered about the true value of nr HKrrpdit upon the individua ^ nf0 di 

radium compounds in the treatment of such cases. 

Even if its therapeutic value be thoroughly estab¬ 
lished, there will remain the questions of the time 
taken to produce the desired effect, the kind of 
cicatrix or covering which forms, and, last, but 
not least, to what extent they are likely to com¬ 
pete with the *-rays, high frequency, or other 
forces.” 

Radium, as a therapeutic remedy, is on its trial. 


history of ’the disease, the measures which 
put into force to check its spread, and 0 * Ve V 
gestions as to the best means of conductin'^ 
cessful crusade against its inroads. So m 
been written and said concerning cons^ ^ 
within the past few years, that it may see^^ 
what supererogatory to again bring up the nT^' 
On the principle, however, that “Continual dro^ 
will wear away a stone,” so may a persistent v 
tion of the subject arouse the apathy of the 
public with respect to the menace of tuberculosis 
the past ten years the deaths from various iW 1 
tuberculosis in the Boroughs of Manhattan J' : 
The Bronx, have, it is said, averaged about 
thousand annually, the great majority being ^ 
to pulmonary tuberculosis. This statement aW 
should be sufficient to excite the alarm of the do¬ 
zens of New York and to arouse them to resold 
action with a view to altering the present con¬ 
dition of affairs. The article in the Evening 
expains the indifference of the public as duetotht 
fact that for generations people have been tau£: 
to believe that consumption was hereditary, and. 
when once contracted, incurable; that a certais 
large portion of each community had always bee 
afflicted with this scourge and always would be; 
that those who were predestined to contrac: it 
would do so, and there wasn’t much use in doc," 
anything to prevent it. 

Whatever may be the reasons for the disregard 
with which the ordinary individual regards con¬ 
sumption, one thing would seem to be certain, tha: 
if any headway is to be made against the spread • 
the disease, strict preventive measures must be 
taken, and that if the inhabitants of a city do ft* 
know enough to protect themselves they must * 
protected against themselves. In the first instance, 
every effort should be put forth to educate t P ^ 
lie as to the nature and best methods ot treat 
of ttiberculosis. At the same time t L 


ne - , 

describing * 


meets 1 


folio* 


With perhaps some 
the writer in the Evening Post in j 
methods most fitting to the situation ^ 
circumstances of the case. He : s desttff* 
“ In conducting a campaign again 8 york** 
of human life in a great city hkei gdo^ 

things are necessary for success. ^ ’ natu^ 0, 
regard to the true t 
the masses that & 

faitw. 


grace or discredit upon the inmv 10 ^*" e prod^.J 

but an infectious, communicable t it is 4 

by a germ which is universal, an j nt ' 0 mi * ^ 
readily curable if taken in tnl ^ spU tuni c5 V : 
that the source of infection is 1 ‘ 0 f th 1 'V. 
by the patient, and consequen » indi vU Ir¬ 
responsibility which rests upon 1 . n be ,ofl ' $ 
destroy the germs in the expec c ‘ s 
can become a source of danger ?^ oS pjtals ^ 
a proper provision in the way 0 
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once or twice during the night, lias no vesical 
just a trace of it, and if the residual urine does not c. 

60 c.c. = 2 ounces, I call this, with others, a cure. 

12. Two cases need re-examination, having been Op - 
ated upon in November and December, respectively, * 9 ? • 

13. Bulletin of the Johns Hopkins Hospital, 1902, Vo . 
Xin., page 36. 

14. Annals of Surgery, July, 1902. 

700 Madison Avenue. 

THE RONTGEN AND FINSEN RAYS; ELEC¬ 
TROLYSIS ; GALVANISM; FARADISM; HIGH- 
TENSION DISCHARGES, AND DIAGNOSTIC 
ILLUMINATION. 

DESCRIPTION OF A PRACTICAL OFFICE OUTFIT FOR 
THE GENERAL SURGEON. 

By SINCLAIR TOUSEY. A.M., M.D., 

NEW YORK. 

PROFESSOR OP SURGERY AND RECTAL SURGERY NEW YORK SCHOOL OP 
CLINICAL MEDICINE; SURGEON TO ST. BARTHOLOMEW S CLINIC. 

The author’s outfit is suitable for use wherever the 
ordinary electric house-lighting is installed, and, in 
fact, can be carried from one house to another and 
connected with the current by simply removing one 
of the incandescent lamps and screwing in a plug 
instead. The weight of the apparatus, however, is 
such that it would take an express wagon to carry 
it, so that, except in very unusual cases, it is only for 
office use. In many small towns where there is no 
regular electric lighting system the current may be 
introduced into the doctor's office from the trolley 
system of street cars. 

The first step in the installation of this outfit is 
the introduction of the current into the house. The 
electric company tears up the street, and brings 
three main wires into the cellar. These (one nega¬ 
tive and two positive) are broken by a main switch 
having three arms, and when this is turned off the 
wires and apparatus in the house are entirely devoid 
of electricity. In the same fire-proof box with this 
switch the main wires are each interrupted by a 
fuse. This is a short piece of lead wire through 
which the current has to pass, and which will not 
transmit a current of more than twenty-five am¬ 
peres or more than two hundred and twenty volts. 
The fuses are permanently in position, not turned 
off or on by the switch, and insure the apparatus 
in the house against excessive currents which might 
burn out a hundred dollars worth of wire in an 
instant; but in this way just bum out this fuse, 
costing a few cents, and stop right there. Of course 
you are cut off from the current until a new fuse 
is put in. 

The current I use is the one hundred and ten volts, 
direct current, but the electrical manufacturers can 
construct the apparatus for use in connection with 
the one hundred and ten volts alternating current. 

From the main-switch the wires pass through a 
meter, which in my case is the property of the New 
York Edison Company, and serves as the basis for 
their monthly bill for current used. Then the wires 
are interrupted again by three enclosed fuses which 
burn out with a current of ten amperes and two 
hundred and fifty volts. Beyond this the three 
wires are of very heavy copper, thoroughly insulated. 
Where they pass through floors they are enclosed in 
porcelain tubes, and where they pass through long 
spaces in walls they are enclosed in the spiral metal 
tubing called "flexible conduit.” Wherever pass¬ 
ing along the surface, they are enclosed in molding 
and, of course, asbestos paint is used on this. 

The "wiring” terminates in the doctor’s office 
in two different lines, each of which is controlled by 
a switch of the capacity of ten amperes and two 
hundred and twenty volts. 

Beyond this switch on each line is a regular 




electric-light socket, into which s C r* ' 

end of the flexible insulated wires*? * plu g a 
different pieces of apparatus. ea ^ing j 

The first to be described is the x - 
consists of a liquid interrupter, a ° u ^t. ^ 
rheostat with pole-changer and a uhm korfl[ JW 
stand. X ' T *y tub, ! 'i 

The positive wire passes from 0 
sockets to the interrupter. This con ^ 
porcelain jar, partly filled with dilute * ]3 

in which is set a smaller jar with a * 
near the bottom, also containing <m! n t hole 
acid. One conducting wire terminates in 1 
resting in the acid in the outer j ar l 

passes through the liquid and the punctu?^ ; 

leaden plate resting in the acid in the in • 10 a 

which it passes by a conducting wire ton? 
and then through the primary coil and th rheo *S 
through the negative wire to the wall so i 

principle of this particular interrupter ^ I 

the current begins to flow, bubbles of ^ 
are liberated from the dilute acid by°? ygeil 8* 
and collect at the negative electrode and^ 5 ^ 
of oxygen gas form at the positive electrod*^* 
are in sufficient amount to check almost co* 1 
the passage of the current, and the insf 
current ceases the bubbles of gas rise to th * nt 1 
and the current flows again with full force* I 

bubbles of gas interrupt it. 

These interruptions take place at the rate of ah 
eight thousand per minute, and are for the sT 
purpose as the little vibrator in the •‘home medS 
batteries”—that is, to cause a rapid succession t* 1 
currents in the same direction through the prirn-.- 
coil, each of which produces by induction acurreat I 
of vastly greater intensity or voltage in the seconds I 
coil. When a mechanical interrupter or "buzzer"’ | 
is used for an apparatus of this power, however 3 I 
separate electric motor is required of such a size -i I 
to shake the whole floor, and the sparks which i: j 
about are of quite a terrifying nature. The absence I 
of noise and jarring and danger from fire are the J 
great advantages of a liquid interrupter, and the I 
again it is more rapid. The author’s gives ' 
all the way up to twelve thousand interruptions a 
minute. The care required to keep such a liquid | 
interrupter in working order is simply to pour a glass I 
or two of water into the outer and inner jars ever j 
few weeks, while with a mechanical interrupter one f 
may frequently have to spend an hour in adjusting 
the vibrator. 

The next part of the apparatus is the Ruhmkon , 
coil, and this consists of a primary coil of copper I 
wire wound around a soft iron armature, and scr- ^ 
rounded by a secondary coil made up of about » I 
hundred thousand feet, about twenty-miles of . 5- 1 

lated copper wire. This wire is one thirty-atf ^ j 
an inch in diameter and comes already ^°. un ^ I 
silk and is coated with melted paraffin as it is^ ' 
disks of hard rubber separate it into severa se ^ 
and lessen the probability of the coil 
when the current is turned on full. The coi ^ ; 
important part of the whole apparatus, a ** nce d } 
thing depends on the perfection and perm 0^ 
the insulation. The author had 
coils made by various makers before 0 
that was satisfactory. . 0 l eS abf* 



mat was satistactory. , r 0 i e $ 

The secondary coil terminates in two jLj$ts & 1 
eleven inches apart. Each of these 1 
brass base about two inches high. * , j j 1( a n<i \ 
section about two and a half inches 
brass top with a binding post. From ^^jes, ^ 
project steel points with insulate efl flitf j* 
these can be placed at any angle. ^ a h* r 
horizontaljthey come within an me 
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..jng in the middle, and when nearly vertio.i 
J transmit the current to the wires going to h? 
‘^v tube. with or without a spark-gap 8 de^ d £ 
*' r ‘- ...t'other the points are in conf^t 
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whether the points are in contact with the 
or not. In my own experience spark-, 


^•ires 

ba v 


have proved essential to good *-ray work and thfs 
. ? course, is the object of having the posts broken 

t the hard rubber section instead of being continu- 
!uslv of metal. I he sparks passing from the points 
? 0 the wire are so powerful that the wire used to 
melt every once in a while, so I have permanently 
attached a short piece of heavy iron wire to each 
binding-post, and the conducting wires are simply 
hooked on to these The sparks pass harmlessly 
from the points to the heavy iron wire. The con¬ 
necting wires are spiral steel springs without insu¬ 
lation. These are infinitely more convenient than 
insulated copper wire, which, even if coiled into a 
spiral, requires the *-ray tube to be at just such a 
distance from the Ruhmkorff coil. With the 
springs the tube can be carried backward or forward 
a nd raised and lowered and turned about in every way 
without paying any attention to the wires. They 
take care of themselves. 

The *-ray tube is a hollow sphere, about eighteen 
inches in circumference, with a cylindrical prolonga¬ 
tion extending downward for about six inches. 
Through the sealed end of this passes the cathode, 
terminating in a concave mirror of aluminum just 
where the cylindrical part joins the spherical part 
of the tube. Above, there are two cylindrical pro¬ 
jections, through one of which passes one anode, 
called the anticathode, terminating in a disk of 
aluminum just where the cylinder joins the sphere. 
The anticathode and the cathode are, so to speak, at 
opposite ends of the tube. The other anode enters 
the tube obliquely through a cylinder and termi¬ 
nates at the center of the spherical part of the 
tube in a disk or mirror of platinum. This mir¬ 
ror is at the exact focus of the concave mirror 
forming the cathode. The whole tube is hermeti¬ 
cally sealed and contains a partial vacuum. 

When in use, a direct current of very high voltage 
and very rapidly interrupted is driven from the 
cathode to the anodes through this partial vacuum, 
and the molecules of gas are projected from the 
concave cathodal mirror to the plane platinum 
anodal mirror, from which they are diffused in such a 
way that the whole hemisphere in front of the 
mirror is filled with a greenish light. This light is 
not the *-ray, but is present with it, and to the 
experienced eye is a perfect guide to the quality 
“<• intensity of the #-ray. The latter, of course, is 
invisible to the naked eye. If the hand be held 
np before the *-ray tube in operation, no special 
effect is noted. If you were in a dark room and 
tile r-ray tube in operation were encased in card- 
b^ard, no light would be visible. But the invisible 
*-rav would penetrate the cardboard and would 
a bright green fluorescence in any surface 
^ated with certain chemical substances, most 
^mmonly barium compounds. In such a dark- 
r oom you could hold your hand toward 
place where the #-ray tube is known to be con- 
a and hold a piece of cardboard, coated with 
a c ^ em ioal between your hand and your eyes, 
^ th * prepared surface toward you, and then you 
W ta not ‘ ce a bright green fluorescence in the card- 
r ’ s baded more or less by the rays having to 
h «1 trough the bones and soft parts of the hand. 
4r ^!T JS exa ctlyas if you were looking at the bones 
rr 4 M- through a more or less transparent 

the fl Um * what you really see is a shadow upon 
* , u . 0re * C€ nt surface. A piece of cardboard pre- 
• ln Suc h a way is called a fluoroscopc, and if it is 
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the invisible “rays w£, g M ^ Th * idea “that 
substance and exdte fluorettt thr ? u 6 h almost any 
cals. This fluorescence fs^' 6 m cert am chemU 

566 11 must hav t x d “7 ’ ight ' aod « 

For every-day use the fluoroscopc fa" 6 * 1 * to vi ™. 
of a dark box which can be annlila bot tom 

such a way as to exclude all n ’n , the <**» in 
chemical surface is toward thl d y hght. The 
apparatus is held up toward thT’ ^ when the 
bottom is so brightly^fluorescent^ tT* tUbe the 
Parent. Especially is thic 56601 tra ns- 

object like the hand'is held hetw ca se when some 
and the fluoroscopc. * d betW66n the **ay tube 

times 6 peopte an h d avr S ° ^ 5660 that several 

discovered later that thPf" 6 SUrpHse . wheo they 

a piece of glass but ™ ere not look * n S through 
cardboard Usin^ tW a keav y sheet of black 

srfSSSvHSS 

^-ray appear 5 to be interfered with to someextent 
by the presence of ordinary light waves This 

can ^“onPe 3 easi p beld m one hand, and with it we 
T, the cond it'°n of the bones and 
divlrl* 7 °, f the hmbs ' the con dition of the ribs, 
ikf'nfl ' vertebrae, lungs, heart, liver and 
spleen. The fluoroscope hardly gives us a useful view 
of the pelvis or the hip-joint. The spleen and liver 
can be seen clearly enough, and abnormal size or 
lessened mobility during respiration are easy to 
demonstrate. The size, shape, and position of the 
heart are seen, and the density of the lungs is noted. 

The *-ray tube is held in any required position 
by a stand consisting of a heavy iron base, with an 
iron upright, from which extends a wooden arm. 
The tube itself is provided with a separate pro¬ 
longation by means of which the degree of vacuum 
is regulated. A tube which is “hard,” i. e. in which 
the vacuum is very high and the gaseous contents 
are almost completely exhausted, as by overheating, 
shows greenish spots over the unlighted hemisphere, 
and the line between this hemisphere and the 
bright one is not sharply defined. A “hard” 
tube produces a light of great penetrating power, 
and is desirable for fluoroscopic examination through 
great thickness of tissue; but is not so desirable for 
fluoroscopic examination or photography of the 
bones of the hand or forearm. These bones look 
transparent and do not present the beautiful con¬ 
trast which they do when examined with a “soft” 
tube. 

Like every other scientific means of observation, 
a great deal more is seen by the practised eye than 
by one unaccustomed to this work, and especially 
is this the case here because a long study of the 
image is prohibited by the danger of an *-ray bum. 
Right here comes in the value of an .v-ray photo¬ 
graph, which shows everything that can be seen 
with the fluoroscope and which can be studied an 
demonstrated as carefully and for as long a time 

as necessary. . . _. * _ 

The author is about to publish a description of a 
new process by which an *-ray photograph may 
be made and handed about the room in five mimites 
and fifteen seconds after the patient comes into his 


office. 


Quite another portion oftheoutfiti.asetof 
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rectum, vagina, nose, and car. Such a tube is 
held by an insulated handle, and is connected vvi 1 
one pole of the Ruhmkofff coil, the rheostat being 
turned quite low. There is no connection with ie 
other pole of the coil. 

When the current is turned on, this tube become s 
filled with waves of faint light, which apparent y 
enter the body where the tube touches it. If c 
tube is held at a little distance from the body a 
shower of sparks passes from the tube to the bo y, 
and this is more or less disagreeable, according to 
the sensitiveness of the skin. This portion of tie 
outfit is purely for therapeutic purposes, and the 
author has obtained extraordinary results in in¬ 
fantile paralysis, rheumatism, sciatica, lumbago, 
and especially in chronic colitis and impotence. 
For most purposes it is‘ better to have the tube 
in contact with the surface, and then scarcely any 
sensation is perceptible and absolutely no dis¬ 
agreeable effects. 

The portion of the outfit used for the production 
of the Finsen or ultraviolet ray consists of a 
Gorl lamp as modified by Dr. Piffard, and described 
by him in a recent article, and a medium-sized 
Leyden jar. The whole being connected with the 
x-ray coil. The outer surface of the Leyden-jar 
is connected with one pole of the coil, and the 
inner surface with the other pole, no spark-gaps 
being used at either connection. The Leyden- 
jar acts as a condenser, and is absolutely necessary 
to the production of the ultraviolet ray. To the 
two poles of the coil are also attached the insulated 
wires leading to the Gorl lamp. This connection 
with the coil is also without spark-gaps. The 
Gdrl lamp itself is easily handled, and consists of a 
hard rubber cylinder, at one end of which enter the 
insulated wires from the coil. These terminate in 
two brass knobs at the other end, between which 
are two others; the whole producing three spark- 
gaps. This end of the lamp is covered in by a lens 
of quartz-crystal which is transparent to the ultra¬ 
violet ray. When in use these sparks give out a 
noise like a package of firecrackers and the light has 
a faint, violet color 

The presence of the ultraviolet ray in the light 
from this lamp is demonstrated by the beautiful 
green fluorescence produced in a piece of willemite, 
an ordinary looking rock, consisting of silicate of 
zinc. This fluorescence is prevented by the inter¬ 
position of a piece of glass or of a piece of the 
thinnest tissue paper. And this is in very marked 
contrast to the x-ray, which will penetrate the 
thickest book. The ultraviolet ray is present in 
very small amount in sunlight, and its presence 
may be demonstrated beyond the violet end of the 
spectrum. Of course it is invisible. Originally it 
was obtained for curative purposes from sunlight by 
means of lenses concentrating all the rays and a 
layer of water or rock-salt to absorb the heat rays. 
Its production from electricity in various ways 
marks a very great advance. 

Therapeutically the ultraviolet ray is limited to 
action upon the external surface of the body, and 
if it is to penetrate even the thickness of the skin 
as in lupus, we must press the blood, which is 
opaque to these rays, out of the part, and this is 
one reason for having the quartz crystal covering 
the end of the lairq ■ This can be pressed firmly 
against the surface. Or, again, the part may be 
blanched by the application of adrenalin chloride. 
This will be absorbed all right by a raw surface or a 
mucous surface, but to blanch the unbroken skin we 
t h * Ve ^/hffard’s suggestion and introduce 

the adrenalin chloride by electrolysis. The eon- 
which arc benefited by it are especially 



lupus, and acne, eczema, enitk. »• 
ulceration. Cpith <*o mat 


One of the standard tables '“X 

positions gynecological and ot u fi ln £ a v 
city for treatment by the x-ray J!!??®. is « 
electrodes. Therapeutically t h e a h V th c . 
invaluable in inoperable malign* *' r .V ProS 
acne, lupus, psoriasis, mevus an 1 ,s *** . it 

The final portion to be describ^?*^ ^ r 
switch-board connecting witK is 5 


awubii-uuuiu connecting with th ~ 4J * a r x 
service and containing rheostats anH 
various kinds, and a milliamperemr* 1 

all the varieties of galvanic and f!^'. T Co^ i 
required for ordinary therapeusis and 
lys.s and for diagnostic illumination > 
tamed in a box measuring about eiei,, f his C' 
thirteen inches, and is connected* - y ei Kb ? 
socket by means of a flexible cord lhfc 
various accessories, such as the ureth . T? 
electrodes and electrolytic needles s PoJ* 

scription. This part of the apparatus^ 
to any house where there is electric lipht^" ***** 
The cost of electric current for sucii 
very small. Not more than five 0r t 
hour for x-ray and vacuum-tube work *** * 
to nothing for galvanic and faradic ’ ^ 

apparatus is always in working order dav « ^ 
dry or damp weather, and has great I 

over a static machine in therapeutic uses ^ \ 

X03 Wbst Seventy-sixth Street. 

the CHOICE OF METHOD for Tud ! 
LIEF OF RETROVERSION AND ^ 
FLEXION* U RET ^ 

By JOHN VAN DOREN YOUNG, M.D., 

NEW YORK. 

A multiplicity of methods in use for the relief • 
any condition of deformity or disease of the huJ! 
body usually means that none of them is sathfe 
tory, or that the principles governing the enX 
ment of the various useful procedures have not bee 
understood clearly, and have given rise to a feefo 
of dissatisfaction on the part of the operator, and v 
effort to devise a new operation has been the rwi¬ 
lt is my feeling that the latter has been the case-: 
dealing with retroversion, and retroflexion of tk 
uterus. Each individual operator has employe: 
some method, found it lacking, and becoming it- 
bued with a belief in the great benefit of someotkr 
procedure, has gone to the extreme of thinking tk 
because there was a retroversion or retroflexion, tb 
method would relieve it, instead of recognizing tht 
the condition was a complex one, and involve 
many structures, and any method of procefe* 
must be in accord with the condition he sought % 
relieve. y 

My desire is to point out the factors that show 
govern us in choosing one of the recognized niet 
of treatment; and my deductions are foun _ 
eleven years of clinical experience, during . 
have had the opportunity to observe the res * 
treatment as applied by many gynecology . 
general surgeons, long after they have los ^ 
the cases, and on my own operative an n 
tive cases and the literature on the su * > J e ^’. cnce h* 

I am free to say that my clinical cx} t0 t heo*- 
led me to be much more conservative as ^ 3fl 
mate results in the relief of symp t0 * ‘ on $1 
would think necessary when reading P 
operations. ^ 

I shall not burden you with the r P 
cases, or quotations at large, from a v j on 1 
literature, but will first ask y° ur a 
conditions found in a normal fema ^ . et y. 

♦Read before the New York Obstctnca • 
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SOME CASES TREATED BY THE A'-RAY. 

facial cancer, carbuncle, cheloid, acne, alo¬ 
pecia AREATA, SYCHOSIS, FIBROID TUMOR, PSORIA¬ 
SIS, AND LUPUS. 

By WILLIAM JAMES MORTON, M.D., 

NBW YORK. 

Case I.— Carcinoma of the left orbital region; 
inoperable. George Van A., aged sixty -three years, 
Jamesburg, N. Y. June 24, 1902. (See Figs. 1 
and *) The disease began about fifteen years ago 
as an apparent mole on the cheek, below "the lower 
canthus of the left eye. During ten years this mole- 
likegrowth laid fairly dormant, and then broke down 
into an ulcer with the formation of scabs. The 
ulcer increased in size until two years ago it was 
about one-half an inch in diameter and quite deep. 

It was now treated by a cancer paste, and ap¬ 
parently healed in about a month. But soon hard 
nodules formed around the edges and quickly 
broke down into an excavation larger than ever 
before, and discharged much pus. The bone of the 
orbit now’ became involved. In November, 1902, 
the paste was again applied, but the disease still 
continued to spread angrily in every direction. 

He then took the Alexander treatment of about 
thirty-seven injections, but with no benefit; on the 
contrary, the disease has spread rapidly until it 
presents the appearance shown in the accompany¬ 
ing illustration. (Fig. 1.) 

Present appearance: Both the upper and lower 
eyelids are more than half destroyed, both pre¬ 
senting at the junction of the diseased with the 
normal tissue a raised and indurated edge. The 
orbital socket presents a deep excavation; the 
raised and indurated edges of the ulcer extend 
outwardly beyond the orbital ridge, forming al¬ 
together an ulcer about one and one-half inches in 
diameter. Beyond the ulcer, extending on to the 
temple outwardly, is a mass of hard nodulated tis¬ 
sue about two inches in area, and feeling as if it 
were bone. The ulcer has an angry appearance, 
and discharges pus freely. 

Since the patient had already lost the sight of t ic 
right eye by an accident, he was extremely anxious 
about a possible injury to the sight of the sounr 
eye, and his anxiety led to a mild and discreet 
use of the #-ray. . 

Treatments were begun June 4. and continuec 
three times weekly until August 22; time o ex 
posure, fifteen minutes; distance of ulcer tiom 
target, nine inches; medium strength x-r a\ rom a 
hard tube, showing plainly in the fluoroscope double 
hones at the wrist at a distance of two feet; a Jeac 
as usual; fifteen inch Ruhmkorff coil, mer- 
c ury jet interrupter. In twenty days the nodules 
visibly diminished in size and the ulcer was 
evidently almost healed (Fig 2), and treatment 
"Ufcht have stopped at this time except for the 
anxiety of the patient to make sure of a cure, in 
all. thirty-two treatments were given, extendi g 
°ver a period of eighty days. 


It is interesting to note that this ulceration has 
not, apparently, healed by the usual process of 
cicatrization, for there exists not the slightest trace 
of contraction. The upper eyelid presents now a 
normal appearance, and the lower is new skin, but not 
scar tissue. 

On January 31 the patient returned for pre¬ 
cautionary treatment of a small point about the 
size of the head of a pin, and a photograph taken 
to-day would present even a better appearance 
than the one here reproduced. 

Case II.—July 2, 1902. Wm. L., aged fifty- 
two years, Astoria, L. I. Cutaneous carcinoma- 
on both cheeks. Patient referred by Dr. Walter 
Eyre Lambert. Disease began one and one-half 
years ago as a small pimple on the right cheek just 
below the eye. Scabs formed and dropped off 
frequently. Soon an ulcer formed about one inch 
in diameter. 

Treatment began July 2 and continued three 
times weekly up to thirteen treatments. About 
the eighth treatment, the ulcer showed signs of 
healing; it grew smaller and smaller, and ceased to 
form scabs and was perfectly healed in five weeks. 

About one year ago a similar growth appeared 
on the left cheek one-half inch below the left eye. 
The growth was at first a round and hard lump the^ 
size of a pea. Six treatments, three times weekly* 
caused the ulcer to heal entirely. 

Patient again examined October 17, and the skin, 
appears to be sound. There is no sign of cicatricial 
tissue and no scar, nor can the site of the ulcers be 
found by examination. 

Case III.—October 10, 1903. M. W., aged 

eighty years. Epithelioma of nose. (See Figs. 3. 
and 4.) Existent since two years. Treated con¬ 
stantly by experts and no progress toward cure 
made. The ulcer is a deep hole with irregular* 
indurated, and rounded edges surrounded by a red¬ 
dish areola. A scab forms continuously over the 
ulcer. The entire bridge of the nose is involved 
and a perforation of the bone and an opening into, 
the inside of the nose has occurred. 

The swelling, redness, and scab disappeared after 
twelve treatments, say at the end of six weeks. 
At the end of three months (with altogether twenty- 
four treatments) the epithelioma appears to be 

C °A^perforaticm < of small caliber from the outside to 
the inside of the nose remains as a result of tissue 
already destroyed by the cancer. The ’mP er feo- 
dons of the photograph of Figure 3 are largely due to 

^ciriV^April 25, 1902. B. H.. aged sixty- 
tvvo ' years. Epithelioma of lower lip. Referre 

h^Disease 1 began fourteen years ago on the under 
r D *fa hard defined area. At the time of begin- 
U V treatment, the lip presented a most ?nevou* 
n,n /- tw- aooearance. The disease had invaded 

T enU c length of the lower lip, precluding any 
thc entire leng. the knife . Roughly speak- 

^asonable opera 3 be much swollen and 

thC forward. It was of a dark purplish 
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isuM a arm .m<l Iiuluratou lun i/.omai i n.^,v , jt,. 
to examination and constituting an inside border 
to the cancer. Patient suffered much pain. 

Treatment: A'-rav, shield for upper lip and 
face. 


obstruction to the penetration 

is quite possible, by securing an anif,*' ray s, an’,' 1 ' 

increase the elTect of the treatment c „ a *Pallet 



Pic. i. Casb x. 

May 2: Complete relief from pain for twelve 
hours. 

May 7: Scab from central and hardest portion 
of tumor fell off. 

May 2 6: Now no pain at all. Hair of beard 
where exposed to rr-ray has fallen out. 

June 13: Cancer entirely disappeared—no symp¬ 
toms and no indications of disease can be discovered. 

Duration of treatments about seven weeks and 
about twenty-one treatments. 

It should be stated in connection with this case 
that Dr. Am Ende during the *-ray treatment 
maintained for his patient a dosage of thyroid 
extract manufactured especially by himself, in 
order to be sure of its quality, and full weight in 
securing the excellent result should be given to the 
medicinal remedy. Up to the time of treatment 
by the .r-ray, however, the thyroid by itself had 
produced no effect, although its use had been for 
a long time continued. 

Case V.—October 6, 1902. Mrs. G., aged thirty- 
seven years. Epithelioma of lower eyelid. (See 
Pigs. 5 and 6.) 

Twelve years ago injured the lower eyelid; tour 
vears ago the injured spot began to itch and a scab 
appeared, forming altogether a small ul^er with an 
indurated base and elevated and rounded margins. 
The tumor has been cut out once, once scraped out 
and various ointments and nitrate of silver have 
been used, but it refuses to heal and is now enlarging. 

Patient reports that specimens examined by Dr. 
I. Danforth of Chicago and by Dr. Ard of Plainfield, 
\\ J., have been pronounced to be epithelioma. 



—• j •—an artifv 
increase the effect of the treatment t Pali* * 
same plan frequently with other cases Pur «u<:'u’ 
The patient now went to Europe with 
standing that she report progress on her ^ ’»H i 
spring. ret '»rn t £ 

Bearing in nund the case reported bvr> 

B. Marple of this city, of favorable e iW ^'\ r 
adrenalin alone in such a case, I had tho t u<: v 
vising her to use this remedy while abrr t 1 
week’s preliminary trial satisfied me that th ' V ' ut a 
ary reaction more than counteracted any - ! * Co «kl. 
gained from the primary pallor. I ther f 
satisfied to use adrenalin merely as a 4lt ‘ 

producer of pallor preliminary to z-r av .! Chani <*l 
and not for an otherwise curative purpo Sc eatm ent 
Case VI.—April 4, 1902. H. W., aged f 0rt 
years. Epithelioma of face, on cheek below th ^ 
First noticed a small red speck like a "broken 
about fifteen years ago. About five years aT®’ 11 ” 
spot became sore and increased in size and bee ^ 
form scabs which from time to time fell of! 
ulcer now measured about one inch in di am ^ 
while the disease also extends beneath the adia^' 
apparently sound skin. Patient has tried caust" 1 



Pro. 2. Case i. 

December 27: In about eighty days, or with about 
thirty-three treatments, the ulcer appears to be 
cured. (See cut.) Incidental to the disappear¬ 
ance of the ulcer is the appearance of a notch in 
the lower lid showing where previous operations 
had taken place. The new growth had previously 
filled up this notch. 

fn this case 1 frequently employed adrenalin 


Fig 3 , Case 3 . 

and various measures of treatment with no avail and 
is much discouraged. 

Treatment: A r -ray with shield. 

May 23: Ulcer began to heal at once but slowly. 
Measurement to-day, one-lialf by one-half inch ii 
diameter. 

June 24: A very thin, delicate, new skin entirely 
covers the ulcer. This skin looks as if it might break 
down at any moment and causes doubt as to the 
results for a while yet. Referred to Dr. L. uaian 
Bulkley, who writes, “There seems to be no dou 
about there having been an epithelioma, u 
there are almost no elements for a diagnosis, 
arrays have certainly done excellent wor 

The case had been really cured y in Z 

with twenty-one treatments. In Juy» 
very small persistent hard spot, periaps ea 

size of a pin head, caused him anxiet) a turne d 
number more of treatments and the pa 

to Canada. ire seems to b e 

On October 17 he writes that the> cur ary i, 

permanent, and this is corroborated on 
1903. • 1 1 The heal 

Dermatitis was freqeuntly estabhs e true skj n ’ 

ing is not like cicatricial tissue, fining 
which is indistinguishable fr°m j face. 

Case VII -Miss S., epithclio^ 
been quite fully reported m the 1 . g present*^ , 0 
of March 8, 1902, as Case VH* ^ aS a n 
together with an illustration, w 
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MEDICAL RECORD. 


favorable impression created by anything in i 
any t0 l>er in regard to cancer of the face. The i 
thiS t made, as reported, steady progress for a few 
P at ‘ e ? • the edges inverted, the indurations soft- 
1110,1 the ulcer steadily decreased in size and a 
ened* * of healthy skin projected some distance 
pen»ns l ^ centcr of the ulcer. Then there steadily 
l ° W lowly developed an extensive spread of the 
a,1(i S . which no effort on my part with the x-ray 
v i 0 iet ray could stem, and I was obliged to 
° r • defeat. I saw but one hope remaining for 
alillUt iul sent her, also with the advice and consent 
her* a £j eme nt Cleveland, who had originally sent 
of VT q me> to Dr. A. R. Robinson, for an attempt to 
her* and cure the ravaging ulcer by means of 
CU rics I understand that the unfortunate pa- 
caU Vis now making favorable progress under the 
ti<?n tic treatment. I have no explanation to offer 
C ^ U his failure, except that others like myself have 
0t 1 d this type of deep-seated epitheliomata with 
f° un d edges and “pearly nests” to be difficult if 
* ver . os sible to cure with the x-ray. In all fair- 
n0t \t may be stated that doubts of the disease being 
n6SS ithelioma were expressed by good authorities. 
311 Robinson, on the other hand, whose Opinion 


utes. 1 * ead * or a shield, duration eight min- 

turned violent^red ^tv» ^ imm .! diate carbuncle area- 
hue; this £* d> then P ur Pbsh red and duskv in 
treatment of riZ 48 . n “‘ ntafa ? d of'the 

by palpation mini J tes ' '■•hen. upon examination 

minutes befrro > WaS that wilat ^ ad a few 

before been a hard, stony tumor had now 




Fic. 4. Case 3. 


carries great weight, believes it to be unmistakably , 
a true epithelioma. .. , The 

Case VIII.-Carbuncle. April 1 13. ^9 Lieber . 
patient was brought to me b> • data 

mann, who has kindly furnisher me 
relating to the onset and final outcom 

Thomas P. D., lawyer by profession, fort^owr 
years of age. appearance of good h^ ^ for two 
carbuncle a year ago. Had to - , awaiting, 

weeks in succession, suffering intense I‘ a ^ t0 . 

the softening of the tissues; dura ion Two ug ly 

gether between six and eight • -• seve rity 

scars now on the back of the neck . p r 

of the case. The patient was *!£ had been 
Wbermann on the nth day of Ai » Q £ f our 
suffering intense pain then or and large 

da ys, with high temperature, ^ Q f the 

carbuncle had developed on u ‘ ^ to the 

"<*k. The pain extended down the nc 
lc ‘h scapula and induration extent 
U protuberance as well as downward over 
area * . v f »» powerful 

Application of x-rays, a hig j v ] a rge cut 

^ r ay, six inches distance, hole gei 


Fic. $. Case 5 . 

broken down into a softened mass three-quarters of 
cm inch in diameter, leaving still, however, a crater- 
like ring of moderate induration round it; the x-ray 
had self-evidently forced a resolution in this brief 
space of time. At the same time the patient was 
completely relieved of pain and could with the 
greatest freedom turn his head from side to side. 
This in marked contrast to' the fixedness of the 
pose of his head when beginning treatment. 

Second treatment, April 14, with precisely the 
above effects over a wider area. 

Third treatment, April 16. This treatment was 
really unnecessary, for the carbuncle was evident!) 
so “ripe” that a slight touch of a knife to the very 
thin layer of skin over it would have permitted 
of an escape of its contents. . 

On the night of April t6 the carbuncle burst 
spontaneously, and on the next day in c 
the wound no pus, except a mass ot cheesx matte^ 
was removed, and by slightly pressing on the border 
of the wound, the root of the carbuncle was removed 


time during tn 
by the patient. 






Fio. 6. Case 5- 

Ml recovery of .he 

- 

eleven day - attend to 

buncle. , during all the time was ab with out 

•* — “ nd 

inconvenience. 
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MEDICAL RECORD. 


Case IX.—Cheloid. March 7, 1902. Patient, a 
young lady, Miss E., aged twenty-one years, re¬ 
ferred to me bv Dr. Robert T. Morris, had un- 
unsightly cheloid on the neck. On a trip up the 
Xile she had contracted variola; three pustules had 
formed and in one of these the cheloid grew. Dr. 
Morris removed the cheloid by the knife, but it 
promptly returned; he removed it again, and again 
it returned, larger and more vigorous than ever 
before. Under these circumstances a third opera- 


beard within the 


Duly 



mass 




hi,, 
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Fjg. 7.—Alopecia Areata. 

tion was deemed inadvisable. It now measured 
two inches in length by three-quarters of an inch 
in breadth and one-third of an inch in height. It 
was bright red, of cartilaginous consistency and 
permeated by a rich and fine network of capilla¬ 
ries. 

Treatment: A-ray, high tube, powerful *-ray, 
nine inches distance, shield, three times weekly. 
The shield ’left exposed an area of sound skin one- 
one-quarter of an inch around the growth, in order 
to be sure of including the entire edge of tumor 
within the influence of the radiation. 

At the third treatment the tumor looked and felt 
“flabby” and was soft. Soon extensive derma¬ 
titis was established on the ring of exposed sound 
skin, but in the cheloid tissue itself the dermatitis 
was much more severe and the mass discharged 
serum and pus. 

By May 22 (twenty-seven treatments) the in¬ 
flammation seemed to be too great safely to pro¬ 
ceed further and treatments were suspended. 

June 7: Patient returns. Cheloid has greatly 
reduced. It measures about one inch by one-quar¬ 
ter of an inch, is flattened to the level of the sound 
skin, and offers little sensation of thickness to the 
touch. Patient now left the city for the summer 
under promise to report in the fall. 

October 20: A small ridge of cheloid tissue 
remains at one end of the original tumor, but other¬ 
wise the cheloid has entirely disappeared. 

To this spot three treatments were given, making 
a total of thirty treatments. 

November 11: Nothing whatever now remains of 
the cheloid. The skin is soft and smooth. 

Across the former site of the cheloid runs the 
thin linear cicatrix of the last operation. On 
either side of it a still somewhat pigmented area 
represents the space occupied by the cheloid. No 
cicatrix or scar tissue has resulted from the x-ray 
treatment. 

Practically the actual time occupied in treatment 
was from March 7 to May 22. 

Case X. —Cheloid. October 1, 1902. Mr. McF., 
cheloid on neck. Began about four years ago at the 
site of a linear scar on the neck. It now measures 
three inches in length by one-half an inch wide and is 
elevated quite one-half an inch. Ingrowing hairs 


of the 
annoyance. 

Treatment: A-ray. 

November 11: Cheloid growth Vi¬ 
and appears like a raw sore cxudi n J^ hl >’ m 
It is flattening out and diminishing ai^N 
December 16 : Still an open graV? ^ r H 
The amount of serous and puruw? 1 ?* A. ' 
great. To palpation no cheloid tv dist hJV 
be felt except a small spot at G n,clc «ni n ^ ii 
ently not so fully exposed to the * r ^ 
the tumor. * »• 

January 27: Open sore entirely u 
Site of tumor flat and on level witK 
As the cheloid tissue finally retreat* 1 *° Un(i 
removed from time to time three ha' ^ Pat? 
and one-half inches in length which*!? 
freely exposed. The original linear • k 
before discernible has also come plaT** 1 ** r,. 
and, as in the prevous case here reports l ° vi ? 
side of it remains a pigmented area of so ?k’ ° n 
mal skin. And, as in that case, so • 
result has not been the formation of a ? tbis - k 
simply a retreat of a diseased condition*?* 
behind it a normal skin. Cheloid ° ^ 
cured. c ° m Pktt 

Case XI. Acne, April 3, 1902: Miss E n 
twenty-one years. Acne of face, chest a .ri¬ 
ders. Disease began at the age of thirteefi^ 
red spots upon the nose, and has since S r>r * 
the entire face and on to the neck eW k? 
ders. ' ands ^ 

The patient experiences what she terms “bit 
There is first a stinging sensation, then a . 
white patch, which quickly swells to a red? 
or purplish lump, at the top of which a small?, 
of serum appears. The lump subsides in abou> - 
hour. The face is scarred and “lumpy,” thicki£ 
comedones and of a dull, dusky-red. dirty color 
constituting a muddy and raw complexion ven 
disagreeable to look at. The nose is thicker^ 
and, of coarse, contour from the disease. 

Dr. G. H. Fox kindly confirmed the diagnosis 
Treatment: A-ray to face, suspending a lead disc 
three-quarters of an inch in diameter by adhesh 
plaster before each eyeball to defend the retim 
Also shield for hair of head. 

May 1: A continued dermatitis of a bright it: 
has now been maintained for two weeks. There 
is a remarkable cleaning up of the acne, and theis* 
complexion is becoming decidedly fine and velvety 



r 

in 


I 9 °; 


Fig. 8 —Epithelioma of face not cured by ^ 

J une 3: Now and then a "bite coming up 
Skin of face, even to that of the ea ^ p^gy, 
The, nose, which used to feel t nc 
has resumed its normal shape. f era | 

At the same time the P at,cn * s ,k s h« ve a 
has much improved. Her ) ua \ s ] c epi neSS *J t 
appeared, also a general feeling fre<P l 

distressed feeling of the stornac s j, c 
nausea and retching has cense . disc° m ' 

any sort of food without subseqt poD° fl 

June 7: Some hair falling out at 
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MliDICAL 


hows severe *-ray burn and is scaly, dry, and 
Face,"* 

P uf P . 2 i: Last treatment on J un e 11. Came 
Jj 1 ” tment Tune 14, but the face was too purple, 
(<* nd swollen to risk another application. Ap- 
n‘ d - ^ col d cream.” Face intensely red. but in three 
P. the swelling subsided. During this week 
days flowe d freely from the surface of the 

cprufn 



Fig. 0.—Sychosis. 


ke CORD. 


I2 5 


new hai’r\v!ml < ,| 1 ^r, haVe contlnuousl y appeared. The 
matter fj i? ,n f snow y white and the coloring 
inch i n fe„«h h^Tv, & gr ° Wth of abo ^ one 
months the Lir rn” attained ' Perha P s in «i* 
It is not l‘ WOU ’ d a « ain fal1 out i" patches, 
merely to rep ° rt this Case in fuU - but 

Of dart- \ P *? F ‘ 2 ure 7 and to a large patch 

the palm n T ant . h t 1T ° £ an area about as ,ar e e as 
When n f f ? ne J hand ’ lndicated by the arrow. 

? Perfectly bald. *-ray treatment of this spot 
• ,. e ^ un * w ith the usual technique referred to 

nis paper. The hair at first continued to fall 
out. On May 2 it ceased to fall. On May 5 
signs of growth of the hair in the denuded area 
|>egan to appear. Treatment continued until 
July 1. 

September 8: Patient returns after an absence 
of two months to report that the hair had grown 
luxuriantly in the formerly denuded part, and that 
lor the first time in her experience it had grown in 
black from the start. 


At last reports, now about four months ago, the 
new hair remained. In the cut, Fig. 7, below the 
spot treated, is shown an untreated spot, 

The favorable effect of the ac-ray, is clearly 
demonstrated by the result in the large area alone 
treated by it. 

Case XIII.—Sychosis of the upper lip and chin. 
S. S., aged forty-two years. Has had sychosis on 
the chin for five years and upon the upper lip for 
two years. Patient has tried faithfully innumerable 
treatments with no avail and states that nothing 
ever acted upon his disease so quickly or so 
thoroughly as the ar-ray. The skin presents the 
usual nodules, papules and pustules and is deeply 
infiltrated. Fig, 9 illustrates the case better than 
would further description. Fig, 10 represents the 
case after six treatments, three times weekly. 


skin of the face and from the swollen lips. The 
skin burned and itched until the watery flow was 
established, then it felt comfortable. The eyebrows 
have fallen out and the lower lashes; the upper 
lashes still hold on fairly. The skin of the face has 
entirelv peeled off, and a new skin is appearing 
clean and delicate and pure as that of a healthy 
babv. The nose likewise is fine in contour and 
entirely clear of disease and has a delicate new skin. 

Tune 25: Remains of dermatitis are now simply 
a rosy color and the skin is of a fine hea t y anc 
beautiful texture, with, of course, no sign o . 
former acne. The neck and shoulders shared 
the transformation. 

Patient cured. 

Duration of treatment about two months, 
total number of treatments 26. . ,,, , 

Subsequent Notc.-October 8: Patmnt ca cd o 
report results. The face presents an absolutely 
perfect and fair complexion and without any sign 
whatever of disease. The eyelashes of both the 
upper and lower lids fell out comple 1 j , . 

the patient's last visit of June 21 Alsoatabout 
the same time the eyebrows peeled lashes 

with the skin. In three or four weeks the ey 
began to reappear, at first quite fine and light, but 
as they grew longer they grew blacker * n wee ks 
an 'l are now fully restored. In abo • 

‘be hair of the eyebrows returned^ The ha^ 
[or one inch back of the top of the b, ° growing 

' n g from ear to ear fell out, bu > s moment 

luxuriantly and has attained at the presen 
one inch in length. _. Anril n. 

Case XII.—Alopecia arcata '. . F ' K sn 7 ' t the size of 
t 902. Began seven years ago wit i a • 1 ^ ‘ fi a ir 

a five-cent piece on the back of the head. The h 
f <* out. and from that time on to the present 



Fig. 10.—Sychosis. 

c. The hair Of theupg 8 ^ of relap se 

iseasc'have shown'identical results under .r-ray 
nent. 
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MEDICAL RECORD. 


Cask XIV— Mrs. J. B., aged forty years. 
Fibroid tumor of the uterus. 

August 4, 1902: Tumor began about live years 
ago as a swelling, noticeable in the iliac region. 
Present examination reveals the tumor to be a 
large, hard, rounded mass, filling the abdomen 
quite to the epigastrium, and resembling in contour 
.m advanced pregnancy. Patient is ‘‘nervous, 
suffers from pressure symptoms and is continually 
subject to severe and dangerous hemorrhages. 
Frequently from month to month the Mow of blood 
would not cease, and she often almost lost con¬ 
sciousness. The physicians summoned had en¬ 
deavored in vain to arrest the hemorrhages by 
ergot and other measures. At times the pain 
attending the hemorrhages was excessively severe. 
She has been confined to her house now for nearly 
four years. I advised an operation for the re¬ 
moval of the tumor, but this the patient would 
not listen to, but begged that the ;v-ray might be 
tried in her case as an experiment. To this I 
consented. 

Treatment: A'-ray three times weekly, externally 
20 to 30 minutes, very high tube whose radiation 
was conclusively shown by the fluroscope to have 
passed through the tumor. Relation of tube to 
the patient externally was frequently changed. 

August 25: Patient .r-rayed nine times and 
reports that her menstruation had occurred with 
almost no pain, with almost scanty flow, and that 




Fig. 11. Case 16.—Lupus vulgaris. 

this had been the first time for years when she had 
not been obliged to take to her bed and remain 
there, and take large doses of ergot and often 
summon a physician. 

November 30: About three months’ time and 
thirty-nine treatments to date. The tumor itself 
as reduced at least one-third in size and a complete 
symptomatic cure is obtained. The menstrual 
periods are regular, natural, and painless, and no 
Hemorrhages whatever have occurred since treat- 
meiu was begun. The x-ray therefore in this case 
f re ® t .° red menstruation to normal, arrested 

ind nr nd i i° f SeVefe and dan K erous hemorrhages, 
verv conrid h symptomatic cure, together with a 
Th? n , dbe reductlon in size of the growth 
but « Can n ° W get alon « vcr - v comfortably. 

how mnl agaln t0 resunle treatment to see 

how much more can be attained 

three S yeirI'~Sl ria8iS K ^ H ' C ’ J- aged thirty- 
elbows, and general ^ chest ’ knees and 

?-l L"".,?,',' S’’' U “ 

.. 


istics are entirely classical and typi Cal . * 

of similar cases may be seen in any 
of skin diseases. '1 he patient had t? sic *l 
kinds of treatment during all these Vc ., 1k °n 
out success. I had tried the brush an <l 
statical electricity also, unsuccessful! v ! ll> * 

-*J-«*r«r\n *■ 4—-. * * 1 fig . 


- - - u «mi\’ 

was then put upon v-ray treatment’ 


v.— , a j —-‘'•mcih. a , 

powerful tube was provided, of high .. ar fr‘ • 
the patient, thinly clad, stood befer^^ J 1 
taking the .v-rav over the entire body {L *!** luk 
an hour or more, three times weekly 
of psoriasis began to thin and ceased & 
reduced in activity immediately a ft» ***■ aS 
week’s treatment. By the end of the S F ^ W 
at least thirteen large patches had 
appeared and the skin where these had f V ^ 
existed was perfectly normal, and bv the lorr M 
third week it was impossible to find th^ 0 * 1 ^ 
locality of many patches. By the end oAk**** 0 * 
week the arms and neck and back \ Ver Wu, 
clear of disease and the legs presented i? erfec tly 
blushes showing the locality of the disease^ 1 
end of six weeks the patient is entirely c ! ’ f 1 ll * 
curious to relate, the patches on the’seal ^ 

at the same time, although no treatment h 
applied to them specifically on account of • * ^ 
affecting the hair unfavorably. Indeed th* • 

* wore a lead mask to protect the hair of tw* 1 ' 11 
The fact that the scalp patches have been ^ 
would seem to indicate that the effect ud ^ 
disease has been constitutional, as well 
and taking into consideration that the v-rav T 
generally administered acts as one of the w 
nutritional tonics to the general health it * , 

strange that this should occur. Of course inth* 
case the usual possibility of a recurrence must \ 
taken into account, but the rapid disappearance* 
extensive psoriasis in this short space of tin- 
establishes beyond question that the .r-ray is a most 
potent form of treatment for this hitherto intraa- 
able disease. 

Case XVI.—Lupus Vulgaris. Miss H. M T 
aged fifteen years. Halifax, N. S. At eight months 
of age mother noticed a small lump, size of a pea. on 
the left cheek. In three weeks this formed as 
abscess which was lanced and it appeared to be well 
Soon after this noticed that the spot was becoming 
red, and the redness spread slowly but surely, until 
at two years of age it was the size of a silver dollar. 
The physician applied caustic and other agencies 
freely and frequently, but to no avail. Later on. 
the lupus, now larger than a silver dollar, was 
curetted several times, but still increased in size 
and activity. 

Examination, 1902. On the patient’s left cheek 
is a dull red patch measuring one and three-quarts 
by two and one-quarter inches and spreading 
aggressively on its anterior and lower borders, while 
posteriorly the color is paler (Fig. 11.) This patch is 
elevated above the surface of the cheek, firmer at 
its edges than in the center, and throws oil fine 
scales. The infiltration extends deeply into t e 
tissue of the cheek. . 

Microscopical examination by Dr. H. T. 
of the Post-Graduate Hospital Laboratory es 
Hshes the diagnosis. 

I 51 first tried in the treatment* of this lupus, dun 
a period of about two months, a fairly nu ‘ 
producing simply a mild dermatitis ot the a J ^ 
sound skin. The lupus at first became s''° * ’ 
puffed up and looked angry, then gradua ' *^1*5. 
a shrinkage in its area and gave off large- a ^ 
It presented a concavity instead of a cony 
became saucer-shaped, but did not entirely - 


althoufc 
disposi 
Bccc 
more 1 

shield 

skin a 
posed, 
on thi 

sente d 

at the 

swolle 

and < 

expos- 

which 

sump' 

ceive 

withii 

norm 

eminc 

at a 1 

skin 

been 

stopp 

to a 
the ; 
viouf 
natu 

I z 
soun 
desci 
than 
10 ] 


Th 

Antri 

concl 

ess t 

ncan 

greal 

behii 

not c 

also 

whic 

antri 

supc 

of be 

is ne 

C4) : 

dept 

safet 

Su 
Willi 
pi air 
tend 
the 1 
folio 
mere 
flush 
fers 
ounc 
or w 
to tl 
Thor 
grair 
dred: 
out 
other 
irritn 
mutl- 
by e: 
arbe 
and 
Cl ini, 


(C) Jeff Behary 2019 


29 









r's. 

' **• a 'lci 

,m ’ a *l(J 
10 tube 
,out half 
Patches 
'"«• and 

fire. 


July 2.V '9°3J 

although showing a profound reaction and a great 
^position to repair 

Becoming weary of mild treatment, I substituted 
m ore powerful treatment. An aperture in a lead 
sh ieM was cut so that one-half an inch of normal 
skin around the edges of the lupus was fully ,. x 
posed, and the x-ray treatment was then carried 
on three times a week until the sound skin ore- 
seated an angry purplish red x-ray dermatitis, while 
at the same time the lupus itself began to appear 
swollen, angry looking, very red, exuding serum 
and elevated. The normal skin was thus left 
exposed for a control and guide as to the extent to 
which the x-ray could be safely pushed, the ore 
sumption being that the lupus area would re¬ 
vive a due and proper amount of treatment 
within the limits of severe dermatitis upon the 
normal skin. Ihis management of the case was 
eminently successful, for upon ceasing treatment 
at a time when the severe limit of dermatitis of the 
skin had been established and the lupus itself had 
been excited to an angry condition, the x-ray was 
stopped, and the lupus over a period of two or three 
weeks went on by itself without further treatment 
to a complete cure. 1 he lupus area healed without 
the production of scar tissue, and the skin pre 
viously occupied by the disease is now as sound and 
natural as any skin of the face. 

I am now treating all cases of lupus by using the 
sound skin as a control of the treatment, as above 
described, and find this method more successful 
than either milder or more excessive treatments. 
jo East Twenty-eighth Street. 

The Limits of Variation in the Depth of the Mastoid 

Antrum. From a series of measurements, P. D. Kerrison 
concludes: (i) That in operations upon the mastoid proc¬ 
ess the antrum should always be approached from the 
nearest point upon the mastoid cortex, which, in the 
great majority of bones, is the small triangular space 
behind the spine of Henle. (2) That this point of attack 
not only furnishes a guide to the site of the antrum, but 
also gives fairly accurate data as to the depth beyond 
which it is not safe to proceed. (3) That the depth of the 
antrum is always less than the length of the postero- 
superior wall of the meatus; that in the great majority 
of bones it is not over 12 mm., is often very much less, and 
is never greater than 15 mm., or g inch; and therefore 
(4) That in a surgical attempt to expose the antrum a 
depth of f-inch should be regarded as the extreme limit of 
safety.— Archives of Otology. 

Sulphocarbolate Treatment of Cholera Infantum.— 
William F. Waugh says that every case of summer com¬ 
plaint, enterocolitis, and cholera infantum that he has at¬ 
tended in the past twenty-five years has recovered under 
the use of the sulphocarbolate of zinc. His method is the 
following: Clear the bowels with castor oil, calomel, 
mercury and chalk, aromatic rhubarb, lavage or colonic 
flushing as seems best in each case. For lavage lie pre¬ 
fers a solution of zinc sulphocarbolate, a grain to the 
ounce; for colonic flushing the same, for rectal flushing 
0r when the type is dysenteric, silver nitrate, two grains 
the pint. The solution should be as hot as bearable, 
follow with zinc salt, from one-sixth grain to two 
mins every hour. He has given the latter dose hun¬ 
dreds of times to children in their second summer, with- 
° ut irritation. Some take the medicine in solution. 
°thc*r s in granule or tablet form, but if there is a decided 
mritability of the stomach, it is best in powder with bis- 
£ lut h and pepsin. When there is extreme acidity, marked 
y excoriation of the rectal mucosa, etc., sodium sulpho- 

,S P re f cra ^ c - or the triple salts, zinc, sodium. 
n} . hme, may be used with advantage .—Alkaloidci 
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case have been such that 


circumstances in 
it could not be 


has dee med it one not unworthy of ^he^n^ 1 ^ 
>s association. The liter-,mr • tbe atterm °n of 
and p re t ty much all that h^ K ,S not vol ummous. 
und « examination. “ ***” " ntten has come 

m cant t a e s tridor 1 c ^ dcscribin « the condition is 
b -th, con t Lnuing C for* ”a * IT ^ « 

dually in months, but LssZTjZ mcasured 
not doing the child 1^ ' >. ears - apparently 

subsiding of its own ^ f /” y . mjUry ' and finally 
seems to hi lts o " " accord without sequela; ft 

Lar yngeal Stridor” (Rocaz, Suckling, Stamm) No 

essenTanv 0 hi * Ve Orien t 

essentmlly modify its course. Consequently the 

etiolol Ure h T maml - y concerned itself with theories of 
etiology and criteria of differential diagnosis. 

frequently happens in the case of rare diseases, 
some of the writers have endeavored to establish 
trom a very limited experience, a too rigid svmp- 
omatology, and in the light of our present knowledge 
have too sharply drawn the lines of their clinical 
picture. This fact is illustrated in the statements 
collated on the topic in the recent book of P. Watson 
V\ llliams. Thus he remarks that “the usual physi¬ 
cal signs of obstruction are presented during the 
exacerbations, such as cyanosis, retraction of the 
epigastrium and lower ribs, and depression of the 
supraclavicular fossa and episternal notch.” On 
the other hand, the majority of those who have 
described the condition deny the presence of these 
clinical features. No such evidence was presented 
in the cases seen by the writer. 

The malady seems to predominate in male babies, 
though no reason is assigned therefor. In so tar as 
laryngeal examination has been applicable, it has 
revealed a malformation of the laryngeal vestibule, 
epiglottis, and aryepiglottic folds. The epiglottis has 
lacked its normal curvature, being folded on itself, so 
that its shape has been that of an arched or curved 
roof; or, the aryepiglottic folds have been devoid of 
their usual firmness, and their free ends, being thin 
and flabby, have nearly touched. In some instances 
the upper part of the larynx has seemed contracted 
bv protuberances capable of vibrating and of playing 
the role of supplementary cords. In a second and 
less marked variety, the changes have been rigidly 
confined to the epiglottis and aryepiglottic folds, 
the former being rolled on itself like the end of a 
flute, the folds themselves approximating only 
anteriorly, and the ensemble vibrating under the 
effect of the air. 

The causes of this condition are not always easy to 
find. In view of its suggestion of the familiar 
larvngismus stridulus, and the fact that many cases 
of the latter occur in rachitic subjects, some have 
supposed that rachitis is at the bottom also of con¬ 
genital stridor. In a general way the most common 

♦ Paper presented at the twenty-fifth annual meeting of 
the American Larvngological Association, held at W ash- 
ington, D C . May 12-14. 1003 
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, lt least three initiators: (1) sodium chi • 
ft the body's heat-regulating app^u ' 0r,de ■ 

( the transient duration of the tem^'ratu^ 


(j) 


(I Sodium chloride raises the coagulating „ oinf , 
Iddition of NaCl. raises the temperature’ required 

for coagulation to 75 . or even to 80° ( l6 J ,* d 

, -6° F-)- .... d 

When a hot injection is made into a vein of tk 
forearm, there is a constant unchecked radiation 
from the apparatus employed, and furthermore 
the patient s heat-regulating mechanism has S o m 
opportunity to modify the warmth before the blood 
is sent through the internal carotids and vert* 
brals. K. however, the temperature of the internal 
carotids is raised and maintained by contact heat 
these vessels having no branches in the neck th ’ 
heat is conveyed into the cranium, through th t 
circle of Willis, and simultaneous elevation in th 
vertebrals should render the effect, on the medulla 
and respiratory center, direct and marked 
‘ The following from “Foster’s Physiology” may 
prove interesting^ (I change some sentences for 
brevity’s sake): “If the blood in the carotid be 
warmed above normal, dyspnoea is produced. It 
is not identical with that caused by imperfect ar- 
terialization of the blood, but it shows that the too 
high temperature of the blood directly affects the 
activity of the respiratory center.” And again 
“the regulative heat mechanism is unable to with¬ 
stand the strain of too great an external heat or 
too prolonged an exposure to a less degree.” Too 
warm blood exhausts the metabolic capital of the 
respiratory center, and it hurries on the beats of 
the heart, each stroke becomes more and more feeble 
as the rate is quickened, the beats become irregular, 
and finally cease. “Either of these two events 
alone, and certainly both together, are enough to 
bring mechanism to an end.” 

Ralliere demonstrated (dogs) that the blood 
temperature may be increased to 107° F., or (tem¬ 
porarily) even to 109.2 0 F. if immediate cooling 
is allowed. He states very plainly “The danger of 
hyperthermy lies in the duration.” Now we can 
raise the temperature of the contents of the in¬ 
ternal carotids above these figures by direct heat 
which may be maintained more or less indefinitely. 
But to return to our Medical Physics and ignoring 
all the nervous mechanisms of the body. Given a 
person weighing 143 pounds, whose blood weighs 
13 pounds, and has a temperature of ioo°, what 
will be its temperature if 6 pounds of salt water at 
120 0 be mixed with the blood? The mixing to be 

instantaneous. 

6 pounds @ 120 0 =720 heat units. 
x 3 pounds @ 1 oo° = 1,300 heat units. 

19 pounds @ X = 2,020 heat units. 

2,020 19 = 106-^ heat units per pound. 

E r go. io6^° is all that could be obtained in a 
pail. 

In the body we probably never do obtain this, 
Because of the fact that in practice we begin with 
°ur .fluid at 120° and take thirty minutes to inject 
during which time the laws of radiation are 
n p>t in abeyance. We can hardly take it for granted 
at a bodily system which enables men to work 
ln atmospheric temperatures of over 120° will re¬ 
gain inert when that same temperature is intro¬ 
duced into the vessels. On the contrary, with 
any duration of heat, not sufficient to overthrow 
j p Mechanism, would it not be quicker in its regu- 
a * ln g action upon intravascular excess. 
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>n his 'c'ruT'a hat^* new -t>om child 
b£ 'was T m - She taSTfc em tht ^ 

rupp n os?d pl he d at to cou h rd 

a haK n h nner With 8°° d Mth i2Cd in th * 

Prised "to* find°it ^.T^- 

"hi; 

lew days later. I saw the tam P He mfant ’ but . a 
an ol ^r child; only hereTfnM °j dys P"'* a in 
tinned poulticing of Le neck Th a ,'° ng con ' 
nre was 104 2 0 Th^ • e re ctal tempera- 

tinued, and all bad svnlf P ° U l 1CeS were discon- 
the time of my second vfsitT bad ' d,sa PPeared at 
after the removal of the poultices b tW ° hours 

°krT « - found 
readily fit into the neck but botM t ' b ^, doeS not 
will stay snugly agafnst th» CS WlU ro11 ' and 
of the neck In m f" the skin over the vessels 
arch, their tons “ He b ° ttles form ed an 

antero-posterior presfure Tav'h qUCStio " of 
to the temperature T «k m Y be dlsmissed - As 

ssj s:z . ,h ' di ““ rb “™ »*<£ 

two^I^T Wr ' tinSthe above 1 have transfused 
two liters of decinormal salt-solution with a maxi- 

S the° £l *t and a minimum of n6° F. Observations 
Ot the rectal temperature during the time the solu¬ 
tion was running into the arm showed 99I 0 . Five 
minutes after the transfusion was completed the 
rectal temperature was unchanged. This demon- 
s trates that no parallel can be drawn between the 
application of direct heat and heat as used in in¬ 
travenous transfusion. 

iai West Eighty-fifth Street. 


ARTIFICIAL FLUORESCENCE OF LIVING 
HUMAN TISSUE. 

By WILLIAM JAMES MORTON. M.D., 

NEW YORK. 

As is well known, the x and similar radiations 
produce a coloration of many salts in solution 
Upon this quality is based radiography. Thes< 
radiations also cause certain dry crystalline anc 
other substances to fluoresce and phosporesce. Anc 
upon this quality is based radiofluoroseopy anc 
the fluoroscope in common use. A' and othei 
radiations also cause fluorescence and phosphorescence 
of quite a number of salts and chemical substances 
when these are held in solution. This latter fact 
may be easily demonstrated by the following simple 
experiment: Dissolve in a test-tube five grains 
of bisulphate of quinine in. say, three drachms 01 
water. Close, for convenience, the test-tube with 
a cork and place it in the ordinary fluoroscope 
box from which the usual fluoroscopic screen has 
been removed and replaced by a covering of several 
layers of black paper. Upon now exposing the 
test-tube to the .r-ray the solution of quinine will 
be seen to glow with a fine opalescent, bluish-purple 
fluorescence. The same experiment may be made 
with various other sustances, each affording a 
characteristic fluorescence. 

Calculating the amount of blood in a humar 
body to be one-thirteenth part in weight o 
the entire body, we may estimate that a persor 
weighing 130 pounds will contain ten pounds 
of blood. This is equivalent to ten pints, 



(C) Jeff Behary 2019 






MEDICAL RECORD. 



[August 8 


equivalent to one grain to 1 ight conclude that 
We may, therefore, without doubt^ gruins of 

the duals of a person to when n ' „ solution 

quinine has been administered 1 • men tioncd; 

of quinine equivalent to thatnbovo ^ Uu . 

and equally when such a person • 1 rcn dered 
.e-ray, that the person's tissue will be 
fluorescent in the same mania i . which may 

Among fluorescent liquids, some o ^ & recent 
be used medically, Mr. W. J- • • petroleum, 

publication, enumerates the to ni ne, saffronine, 
quinine, May dal a red, eosm , 1 ’ q uorc seine, 

paviine, aeseuline, amidophthalicaci^.rcin blue, 
rhodamin, thalleen, resorcoru • )r diseases 

In the treatment of cancer ^ht avail myself 
it occurred to me that I possn > 6 „ capable 

of these facts to administer a drug med y. *(, its 
of fluorescence and at the same tim ^ meang of 
fluorescence in the tissues thei so ] u tion 

the a'-ray. In the case of the diatio n, 

we should get the much desired vwle the 

and get it, too. in very close qua:rt n 
tissue elements we desire to effect. tissue 

escence of a quinine atom lying •««“* a Ussuc 

atom should equal in ‘ source 

more powerful radiation from a fluorescing 
much further distant. Acting upon tins idea t 
have been in the habit, during the last yea , 
administering from five to ten K r ^ ns or n '°^ ra 
bisulphate of quinine about one hour Wore^^y 
treatments. I cannot affirm it, , 

thus far but clinical evidence to rely upon,, b 
believe that my cases thus treated by a combination 
of fluorescing medicines and the x ' r \ b ies 

more improvement and more certain 
than patients not thus treated. • 

At all events, while all are so blindly groping 
in the treatment of cancer the idea involved in the 
procedure I have ventured to term * y nf h * b 
fluorescence has seemed to me worthy of sub¬ 
mitting to others for trial and investigation. 

I have also employed this combined treatment 
of the %-ray and internal administration of fluoresc¬ 
ing medicines to advantage, in cases of chronic 
malaria, Hodgkin’s disease, lupus, tuberculosis, 
and tuberculous deposits, and, in short, whenever 
it is desirable to set up reparative tissue changes, 
important to accomplish per se or as resistance to 
bacterial and parasitic invasion. A solution ol 
quinine may also be used hypodermically and 
locally if desired, or may be applied with a brush 
upon an exposed or denuded surface. Any portion 
of the human body thus artificially fluorescent may 
be photographed in a dark room by its own light, 
and I have already obtained several such photo¬ 
graphs. 

id East Twenty-eighth Street. 


Great aggravation of symptoms ensues from lhc , , 
smoking The tendency to acidity is tt l Wny , 
panied with flatulence. Perhaps the most inconv™ 
of all these digestive troubles is a tendency to .li arr ,' 1 " 1 
It comes on at any time and is imperious. Apart 
this annoyance, patients are generally quite f r „. 
any ailment whatever so long us they observe o rdi , 
caution in regard to diet. The greatest care should? 
given to the diet. But no matter how much care a ", 
trouble arc taken, the tendency to irregular action 
the bowels will not be altogether overcome. It i„ iln efl ” 
of nature to rid the system of noxious matters. There is 
fear of an acute attack so long as this tendency to loo*' 
ness of the bowels exists. The quantity and quality of 
nitrogenous food must be carefully regulated, but it Can 
not be cut off entirely. Short and repealed courses of 
carbonated water will often be attended with very goo,) 
results.— Treatment. 


Some Points in the Diagnosis of Gout and Some Aberrant 
Forms of the Disease.—H. W. Syers says that it must 
be admitted that there is a use for the word “gouty 
in the sense that certain symptoms depend upon the gouty 
constitution. It must never be forgotten that the changes 
external to the joint in gout may be quite as marked as, 
or even more so than, those which are internal to the 
articular cavity. It is not sufficiently recognized that the 
gouty process may set up an overgrowth of the bony 
tissue surrounding and immediately adjacent to the 
articular surface, while the latter is almost free from 
morbid change. As to latent gout, the patients who arc 
affected in this manner are those who possess a marked 
gouty inheritance. Most characteristic of latent gout, 
though often misinterpreted, are the gastrointestinal 
symptoms from which this class of patients so often suffer. 
The most usual of these symptoms is acid dyspepsia. 


Hysterical Affections of the Eye.—II. Gradle declare 
that with the exception of absolute hysterical blindness 
h e has met with functional derangements attributable 
to hysteria so often that they constitute a notable pe r . 
centage of the average practice. Of hysterical blindness, 
there are some fifty cases reported, lhe objective 
examination alone does not permit the distinction 
between hysteria and simulation. This origin may be 
suggested by the history. The only absolute proof of 
hysterical origin is the possibility of restoring the sight 
by psychic influence. A singular phenomenon in hys- 
terical amblyopia has been recorded under the name 
“tubular field of vision.” When there is a constriction 
of the field, the absolute area of the field is the same, no 
matter at what distance it is measured. The patient 
sees the world as if looking through a tube of infinite 
length Double sight with one eye, not accounted for 
by optic conditions, is a symptom very suggestive of 
hysteria. Far more frequent than visual disturbances 
are pains and disagreeable sensations localized in the 
eyes or radiating from them into the head. But it is 
proven onlv when we succeeded in dispelling the discom- 
fort by purely mental therapeutics—for instance, elec¬ 
tricity The most frequent hysterical motor phenome¬ 
non is winking. Irregular action of the ciliary muscles 
is an occasional manifestation of hysteria. It can 
usually be relieved by proper glasses, but may require 
some mental therapeutics. - The Chicago M'd«ol 
Recorder. 

The Etiology of Serofibrinous Pleurisy with Reference 
to Cytological Diagnosis.-C. H. Bunting says that from 
his study of pleurisy cases, he docs not P^ ten 
show that all idiopathic pleurisies are tuberculous 
can be shown only by a large series of animal moraU 
tions. These cases have, however, an exucUte remark 
ably uniform in cellular content and general duuwta* 
which may be assumed to indicate a umfomnty m th 
nature and etiology of the process. This uniform c M 
formula, the work of 

formula of tuberculous pleurisy. Clinica y ^ 

the cases of primary pleurisy studied may b ^ 

two groups: The larger group includes • 
be termed insidious pleuritis. The onset is more or^ ^ 
acute, but there is very little fever. de The 

practically a chronic one when aspiration ^ 

smaller group includes the cases in w ik symp toms 

in with marked fever and such severe ge • t The 
that the patient is forced to take to his 10 . , tween these 
cellular formula shows no distinction 1 on thc 

groups of cases. Aspiration has «u pigh. A 

fever. The red blood count was «m™ b Ji had 
single case has come to autopsy. bad them 

not been demonstrable in the s > >utu "' ' or ,c,n &** 
been intnipulmonary signs. At the l w88 fou'" 1 

complete obliteration of both plc«™' t he lung»-" 

and also marked tuberculous involvement of 
UuUetin of the Johns Hopkins Hospital. 
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Va. 

Bell, Robert, Glasgow, Scotland. 

Benedict, A. L., Buffalo, N. Y. 

Berg, A. A., New York. 

Berg, Henry W., New York. 

Berry, Walter D., Waterbury, 
Vt. 

Bettmann, Henry Wald, Cin¬ 
cinnati, Ohio. 

Bird, U. S., Tampa, Fla. 

Bleyer, J. Mount, New York. 

Brownson, J. J., Dubuque, la. 

Bull, Charles Stedman, New 
York. 

Cabot, Follen, New York. 

Chapin, Henry Dwight, New 
York. 

Chute, Arthur L., Boston, Mass. 

Claiborne, J. Herbert, New 
York. 

Cleaves, Margaret A., New York. 

Clemens, J. R., St. Louis, Mo. 

Clements, Joseph, Kansas City, 
Mo. 

Clouting, Charles A., New York. 

Cohn, Felix, New York. 

Coleman, Warren, New York. 

Collins, Joseph, New York. 

Collins, T. Shields, Bisbee, 
Arizona. 

Conklin, W. J., Dayton, Ohio. 

Connell, Karl, New York. 

Coriat , Isador H., Worcester, 
Mass. 

Correll-Loewknstkin H., New 
York. 

Cottam, GilbertGeopprey, Rock 
Rapids, la. 

Croptan, Alfred C., Chicago. 

Dana, Charles L., New York. 

Delafield, Francis, New York. 

Die pen dorp, A. R. t Middletown, 
Conn. 


Dougherty, William J., New 

York. 

Dunning, L. H., Indianapolis, 
Ind. 

Einiiorn, Max, New York. 
Elliott, Arthur M., Chicago. 
Evans, Thomas R., Fayette Co 
N. Y. 

Feldman, Benson M., New York. 
Fisk, E. L., New York. 
Fitzgerald, W. H., Hartford, 
Conn. 

Floyd, Rolfe, New York. 
Foster, B. B., Portland, Me. 
Fraenkel, Joseph, New York. 
Franklin, j. H., Spring Valley, 
Ill. 

Fridenberg, Percy, New York. 

Gant, Samuel G., New York. 
Getman, A. A., Chaumont, N. Y. 
Gibson, Axel E., Los Angeles 
Cal. 

Gibson, C. L., New York. 
Giesciien, Albert IT., New York. 
Goelet, Augustin II., New York. 
Goltman, M., Memphis, Tenn. 
Grabin, Charles S., Beemer, 
Neb. 

Gruening, E., New York. 
Gurley, R. R., New York. 
Guthrie, J. A., U. S. Navy. 

Haig, Alexander, London, Eng¬ 
land. 

Hamilton, Allan McLane, New 

York. 

Harlow, William B., Kibbe, 
Conn. 

IIasbrouck, Sayer, Providence, 

R. I. 

Haven, Alfred C., Lake Forest, 
Ill. 

Herrick, William Post, New 
York. 

Hibbs, Russell A., New York. 
Higley, Henry A., Brooklyn, 
N. Y. 

Holden. Ward A., New York. 
Hunt, J. Ramsay, New York. 
Hurd, Lee Maidment, New York. 

Jervey, J. Wilkinson. Greenville, 

S. C. 

Jones, Mary A. Dixon, New York. 


Kakels, M. S., New York. 

Kane, C. J., Paterson, N. J. 

Keatk, Walter, Nacozari, Mex¬ 
ico. 

Keepe, John W., Providence, R. I. 
Kempf, E. J., Jasper, Ind. 

Kerley, Charles Gilmore, New 

York. 

Kekrison, Philip D., New York.) 
Kimball, Reuel B., New York. 
Kinnicutt, Francis, New York. 
Knapp, Mark 1 ., New York. 

Knapp, S. A., New York. 

Knight, Frederick I.. Boston, 
Mass. 

Kopetzky, S. J., New York. 
Kucher, Joseph, New York. 

Lincoln, H. W., Brooklyn, N. Y. 
Ludlow, Ogden C., New York. 

Me Ad am, Henry Graham, New 
York. 

McCaskey, G. W., Fort Wayne, 
Ind. 

McGraw, Theodore A., Detroit, 
Mich. 

MacPherson, J. D., New York. 
Manley, Thomas H., New York. 
Marshall, E. G., Wallingford, Yt. 
Mayer, Emil, New York. 

Meeker, Irving A., Upper Mont¬ 
clair, N. J. 

Meyer, Willy, New York. 
Miller, Charles C., Chicago. 
Miller, James Alexander, New 
York. 

Moffat, Henry, Yonkers, N. Y. 
Morris, Robert T. p New York. 
Morton, William James, New 
York. 

Moser, W., Brooklyn, N. Y. 
Myers, George T., New York. 

Neftel, W. B., New York. 
Newcomb, James E., New York. 
Newell, Frank P., Burlington, 
Wis. 

Norfleet, L. E., Tarboro, N. C. 
North, John, Toledo, Ohio. 

Piffard, Henry G., New \ ork. 
Pooley, Thomas R., New York. 
Porteous, T. Lindsay, Yonkers, 
N. Y. 

Pottenger, F- M., Los Angeles, 
Cal. 
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CONTRIBUTORS TO VOL. LXIVa 


Powers, Charles A., Denver, Col. 

Price. A. F., U. S. Navy. 

RAU p C ’ StGMUND . Philadelphia, 

Robinson, Beverley, New York. 

Robinson, Byron, Chicago. 

Rogers, Albert E., Boston, Mass. 

Rosenberg, Maurice, New York. 

Rosbnstirn, Julius, San Fran- 
cisco. 

Rossiter, Frederick M., Evans¬ 
ton, Ill. 

Roth, Henry, New York. 

Sc hbllenberger, J. R., Philadel¬ 
phia. 

Schroeder, Aimee Raymond, New 

York. 

Schroeder, Henry H.,New York. 

Schroeder, J. Henry, Cincin¬ 
nati, Ohio. 

Scott, G. S., Lampoc, Cal. 

Senn, Nicholas, Chicago. 

Sheldon, John G., Telluride, Col. 

Shrady, George F., New York. 

Shultz, R. C., Los Angeles, Cal. 

Spooner, Henry G., New York. 

Spratling, William P., Sonyea, 
N. Y. 

Squires, G. W., East Avon, N. Y. 

Starr, M. Allen, New York. 

Stedman, Chester J., Newport, 
R. I. 

Stedman, Thomas L., New York. 

Steers, William H., [Brooklyn, 

N. Y. 

Stevens, George T., New York. 

Stewart, Douglas H., New York. 

Stone, Willard J., Gloversville, 

N. Y. 

Stoner, A. P., Des Moines, Iowa. 

Strasser, August Adrian, Ar¬ 
lington, N. J. 

Stubbert, Edward, New York. 

Sturmdorf, Arthur, New York. 


Sutton, Richard Ligiitburn, 
Washington, D. C. 

1 aylor, Henry Ling, New York. 

Teschner, Jacob, New York, 

Thornburgh, Robert M., U. S. 
Army. 

Iousey, Sinclair, New York. 

Townsend, Terry M., New York. 

Valentine, Ferd. C., New York. 

Valk, Francis, New York. 

Van Fleet, Frank, New York. 

Veeder, M. A., Lyons, N. Y. 

Vogel, Karl M., New York. 

Wainwright, J. W., New York. 

Walker, Emma E., New York. 

Ward, George Gray, Jr., New 
York. 

Ward, Nathan G., Philadelphia. 

Warfield, Louis M., Savannah, 
Ga. 

Watkins, I. L., Montgomery, Ala. 

Wayson, James T., Honolulu. 

Weber, Leonard, New York. 

Weeks, John E., New York. 

White, J. Hutchins, Muskogee, 
I. T. 

Wilson, B. Cliff, Powellsville, 
Ohio. 

Wright, Jonathan, Brooklyn, 
N. Y. 

Yankauer, Sidney, New York. 

Young, Tohn Van Doren, New 
York. 

Societies^oj Which Reports Have 
Been Published. 

American Association of Geni¬ 
tourinary Surgeons. 

American Association of Ob¬ 
stetricians and Gynecolo¬ 
gists. 


American Climatological As. 
sociation. 

American Dermatological As. 
sociation. 

American Electrotherapeutic 
Association. 

American Lanrynologic'al As- 
sociation. 

American Laryngological 
Rhinological, and Otolog- 
ical Society. 

American Medical Association. 

American Neurological Associ¬ 
ation. 

American Orthopedic Associa¬ 
tion. 

American Public Health As¬ 
sociation. 

British Medical Association. 

Canadian Medical Association. 

Conference of State and Pro¬ 
vincial Boards of Health 
of North America. 

Medical Society of New Jersey. 

Medical Society of the County 
of New York. 

Medical Society of the State 
of New York. 

Medical Society of the State 
of Pennsylvania. 

Mississippi Valley Medical As¬ 
sociation. 

New York AcademyTof Medi¬ 
cine. 

New York County Medical As¬ 
sociation. 

New York Neurological So¬ 
ciety. 

New York Pathological So- 

CIETYj 

New York State Medical As¬ 
sociation. 

Practitioners’ Society of New 
York. 
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THE “PLUROSTAT” 


(tugd T«fc NWt) BRITISH MANUFACTURE 


FARADIC CURRENT 

SINUSOIDAL CURRENT 

G ALVANO SINUSOIDAL 
CURRENT 

CAUTERY, UGHT 

MOTOR POWER 

for driving Vibrators, Drill*, Bum, 
PniUtno-limuge Pumps, etc., etc. 



This NEW UNIVERSAL APPARATUS 
provides:— 

GALVANIC CURRENT 

for Ionic Medication, ELeerroiyst*, etc 


(Regd. Design) 


Specially Designed Dynamo 
to Supply Current to Patient 
Independently of Main Sup' 
ply Driving Motor. 


As supplied to the War Office 
for use in Electric*] Departments 
of Military Hospitals and Con¬ 
valescent Camps throughout the 

country. 

MANUFACTURED 
THROUGHOUT 
AT OUR OWN FACTORY 


* Muis " A 

This apparatus is fully described in our Electro-Medical (Sectional) Catalogue, 


rm on 


The COX^CAVENDISH ELECTRICAL CO. t Ltd. 

TWYFORD ABBEY WORKS, HARLESDEN, LONDON, N.W. 10. 

West'end Show Rooms and Sales Depot * • ioj, Great Portland Street,, W. i. 
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IN THE ARMY— 

ElectrcktheTajTv is bringing our 
boys bac^ to usefulness 


In the big construction Hospitals 
of the U.S, Army, Fischer Electro- 
therapy Outfits are doing noble 
work. 

Daily hundreds of injured lads are 
treated. The various modalities, 
each in their separate application, 
are helping to break down adhe¬ 
sions, loosen the stiffened joints, 
and build up war-scarred bodies. 

There may be a U. S. Public Hos¬ 
pital near you. Investigate f 



IN YOUR OFFICE— 

Electro- therapy is indurated in 
many mery-day conditions 


Your office is not complete with¬ 
out electro-therapy apparatus. 

During the last few years it has 
proven to be one of the most up- 
to-date methods of treatment in 
many conditions. 

Army Outfit Available ! 
The outfit illustrated here is iden¬ 
tical with those in use in Recon¬ 
struction Hospitals It is available 
to physicians. Write for the big 
new catalog which tells you all 
about it—to-day. 



H. G. FISCHER & CO. 

2335 Wabansia Ave 



Chicago, III. 

Dw 6 
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FOR THE 

MOST EXACTING SERVICE 

Satisfactory and dependable 
service from X-Ray equip' 
men t requires the definite de¬ 
termination of the currents 
taken by the tube. 


Electrical 

Indicating Instruments 
because of their accuracy,re- 
liability andnigged construe' 
tion are particularly aJapted 
to the measurement of these 
currents under alt conditions 
of hard service. 

Weston Electrical 
Instrument Co. 

160 Weston Ave. 

Newark, N. J. 
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PHYSICIAN’S 
DIRECTIONS 

for 

RENULIFE TREATMENTS 


Noble M. EberharU ftl. D-* 

Ph. D„ 1 ). C, U 


FdrmsrfeF Hr.^l tl sra I> n 'P t - ^ 
rhyMplOtfts 

llrpt. Of l^yuLu U RivfTJiliy. Pot- 
mflC-Jy Prlyltftmr df tUtf* FreflUdncy 
ourrrnc HllMtU Hchwfc Elceira- 
EhtrapDHtk** Formerly W««S nf 
ln>pL *r liincu-oihnrnpy, Ohtcaso 
Co1ir|f« *r JtfwWuill-6 null 5ur*nry. 
K 0- r nt >i F L 7 AllK nd I ni; 1 ‘JiyaLelfrn 
(TMk CtKiin ty SloJiMlfll. FWW^JP 
l-™rflMW Foit 

rinduittn H' liool, CJaid**** 

Bio* 


ri hi isiii ii lit 

heasley-eastman 

laboratories 

INCORPORATED 


Mim^dlirHI */ 

BMiiUfo (Viofat H*#) C*n«raH"* 
DETBOIT, MICH- 




Special Note 

The trejvtmenu specified in tie 
following pages were written by Dr. 
Noble M- Eberhiirt—A high author¬ 
ity on ifiis Subject, 

It is important that instructions 
be followed literally and! the coiir*'-* 
uf treatment persisted in f.iithmlly. 

iMa-luratly the chart (Ws not m- 
efude nil d"i scales or symptoms in 
which High Frequency Elect ric 
i v i -4 (mcn t h I j -i vc 1 1 ■" vn i? - v > J 

Fur more complete direction * for 
treating 1 over 200 diseases and symp¬ 
toms wc refer you to 

a, A Working Manual of High 
Frequency Currents" 

by Dt. Noble M. Eberh-irt 
Jlandsoniety butmd, 320 pijtfvs 
with over 60 pages of illustfalMJti*. 
Price $4-00 each—postage 10 cents. 

You imy order this huok III much 
B easily 1 Ea stsn itn I -ril if i m tori vs, i i 

vou desire- 


REAS LEY-EASTM AN 
LABORATORIES 

INCOItPOftATED 
DITEOIT* MICHIGAN 


Rcmilife Treatments Remove 
the Cause of Disorters 

Due to the primary action of RcmiHfc 
(violet ray) Health Generators increasing 
circulation, charging the blood with health- 
giving oxygen anti nutrition—not only the 
symptoms of the disease in the forms of 
aches and pains are relieved, hut the cause 
is removed 

Increased circulation dissolves and carries 
away poison and in Elammation; increased 
oxygen and nutrition build up find restore 
functions to normal. 

Where Headaches 
Occur 

Headaches at A or 
E arc congestive or 
frontal eye trouble; 
or frontal sinus or 
nasal disease may 
cause ihr ache at A. 

Also such pain may 
come from disor¬ 
dered stomach. A-B 
from constipation; C 
from anemia or bladder disease; D-E from 
disorders of middle car, or of throat* eye* 
or teeth; E from nervousness, spinal irrita¬ 
tion or female trouble. 

K 
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?. Neck and Throat 
8 . Lungi 

ft Heart 
30- Stomach 
EL Liver 

12 , Kidney* 

13, Bouffil* 

14 Spleen 
IS. Loin* 



RefiU lif £ Applied *' Viul 

:* i.. M*.t sw" A ^ nt in 

Rntoruif! Wor*”” 


Treating at Nerve Centers 




C-r'i^T"- l 

tiny i 


a 

Hiiil? of< 
9 JtoiiU«r£ 


r 






j Hi^ 


I f* = 


+ . ^ 

M.*JN , 

-r t-iLK 


% 

A' lEipj. f 




To rt^dicys 
g‘!» 


r TiS ^~ i ^g e i^ Xa 


PtUSWfni iplnii nnrv«1 CUfltAff Of varlau* 
rtrVMH* of Ihc llUIIWin Irfdjf 

lii the spine are centered nerves radiating 
to every part of ibe body. This is roughly 
shown in the accompanying illustration. 

Chiropractors treat entirely upon the 
spine to relieve ailments in any pa ft of the 
liorly. We have found also that Rcnulife 
treatments on tiie spine arc very beneficial 
in addition to regular local treatments,; for 
instance;, if indigestion is present, in addition 
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to the direct treatment of the stomach re¬ 
gion, there should he a thorough going over 
the middle back at the point marked 4 on 
the accompanying chart, or if headache ss 
tq be treated, a* well ns gning over the 
forehead or the place where the pain i 3| 
treatment should be taken at the base of 
the skull just where the nerves to the head 
and neck connect with the spine. This 
treatment brings nutrition and nourishment 
( (l |i H . rerves and helps them to alleviate 
the trouble. In like manner the proper 
nerve center should be treated for any ail¬ 
ment, as well as local application. This 
indirect application will prove of much 
benefit in treating organic disorders. 

In all nervous trouble, including nervous 
breakdown, neurasthenia, insomnia, nervous 
debility, neuritis, etc., and also for building 
up the body generally* treatment should 
be taken particularly well over the entire 
length of the spine. 

Where a quieting or sedative effect is 
desired, treatment should be in direct con¬ 
tact with the body with a medium current; 
where a stimulating current is desired, or 
where it is necessary to eliminate pain, 
sparks should be applied or treatment taken 
through medium thick clothing with a med¬ 
ium strength Current. 

* 


Instructions for Operating 
Renulife Violet Ray 
Health Generators 

Connect P 1 1 * of Generator in an electric 
light socket. It can be used with eitlicr 
direct or alternating current- Tarn on the 
switch at the light socket. Insert Electrode 
in hard rubber handle at the end of the 
cord Turn the Adjustment Knob on the 
ton plate of the Generator to the right, or 
clockwise, until the vibrator spring starts 
to operate. The farther you turn on the 
krnr.li tire greater the strength of the current. 

Should the current not come through tire 
elects*de immediately hold the electrode its 
the hand for a short time to warm it up. 

To shut off current turn Adjustment 
Knnh to the left until the vibration ceases. 
The Adjustment Knob is not a switch—it 
does not shut off the electric current, hut 
simply regulates the amount of current 
delivered by the Generator. As soon 
til rough using, therefore, turn off the switch 
at the lamp socket, 

Atlj ustmentfl 

Should the Generator stop while the cu^ 
rem is utill switched on, be sure to turn off 
the dcrtrlc light switch before commencing 
to adjust llm controlling knob, or you may 
damage the Generator. 

Important 

To get maximum strength from the elec¬ 
trodes always hold the end of the handle 
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nearest the cord. If you hold the hand near 
the tip of the rubber handle you h ]5e e ^' t „ 
lency. 

Remember These 

Always insert electrode with a straight 
push, Do nut twist. Remove with a 
straight pull. Do not twist, cither when 
inserting or removing. 

Never use the Generator when in a bath 
tub or when grounded by means of a rad¬ 
iator, electric fixture, water pipe and so on, 
Never use the Generator on the scalp 
when hair has been treated with a tonic 
containing more than 40 per cent alcohol or 
other inflammable substance. The spark 
may set It afire. 

Do not oil the Generator under any cir¬ 
cumstances, It needs NO oil 

Repairs 

Should the generator get out of order, 
send it to the factory for repair. We will 
not be responsible for instruments that have 
been tampered with either by the pure ha a cr 
or others. 

No Sparks from Electrodes 

Should an electrode at any tune not give 
off a spark when the Generator is operating 
the fault is with the electrode. This is 
caused by air gelling into the electrode, and 
destroying the vacuum, Ji may even be 
cracked r though the crack may be so small 
as not to he visible. 


We no? SEtT^SS “tS °m* 

. A 1 ,.,hes and While we exercise 
careen their niiimifacturc we cannot_g*j*£ 
* tcf them definitely for a specific penod. 
You will find however, that Renulife ^ 
Si?unusually well made and very 

durable. 

Powder the My 

To allow free movement of electrodes 
over the body apply talcum powder over the 
surface of the body to be treated or spread 
over It a thin cloth. 

How to Operate Renulife Ozone 
Generator No* 25 

These Generators are packed with nose 
piece attached. You will notice a small 
glass piece, like a Funnel, winch ts for in 
halations through the mouth. 

The ri.*sc piece may be removed From 
rubber coupling and the mouthpiece in- 
sc net l in its place, Place the rubber bulb 
on the glass tip at the lower part of the 
barrel of the Generator, _ 

Place one tea spoonful of Pine Needle Uii 
in the upper chamber h by detaching the nose 
piece and using funnel This quantity of 
oil will last for a considerable period. 

Then insert the stem of the Ozone Gen¬ 
erator in the handle of the Violet Ray 
Generator, same as any other electrode 
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Hold the barrel chamber of the rw- 
crator firmly In left hand. Do nr/nf uY 1 " 
the Mack handle. When holding hj d f ^ 
glass barrel it causes sparks to ium/f hc 
the inner vacuum to the outer tralU-th 
creating the ozone. Turn on the currtrr 
and work the bulb with the right hand. 

This forces the ozone into the unr, er 
chamber, where it is filtered through the 
oil. A pleasing, purifying, powerful heaW 
agency is the result, * 

General Sugges lions 

Follow these directions carefully—and 
regularly. Do not alight the treatments 
where a course of treatment is recom¬ 
mended, but persist in regular use exactly 

as directed. 

One single application of Renulife violet 
ray Health Generator Treatment, while it 
miy give relief, should nul be expected to 
produce a permanent cure. 

Care of Electrodes 

While the Renulife High Frequency cur- 
rrnt is in itself germicidal, still certain rules 
of cleanliness am! asepsis must he followed. 
It is necessary to cleanse the electrodes and 
where the same electrode is used on 
different pttienli, it is also necessary that 
it should be sterilized. For this purpose, 
it Should be kept immersed when not in use 
m a jar containing a solution of carbolic 
acid or lysul of a strength of two ounces of 
the carbolic or lyaol to a pint of water 


■ „ rinse off the solution in hot 
Before using rinse 

water and wipe d - the b(jdv - lS being 
When tlw surface be kep , moving 

, treated, the rHI the directions call for 

bkrk VJeS the electrode in direct contact 
contact keep ■ wb looSe contact is 

, *fih. *f gg- the electrode just ta«ly 
~ ° f chamois or 

electrode is used in an orifice oE 
.. suc h as the vagina or the rectum, 

it should be lubricated with vaseline o 

“ m** 

turn the adjustment knob on t!ie Ggpcraftw 
So "hat the electrode will throw spark* when 
held one quarter inch away from the bod. 
—and no farther* 

When one half inch Spark is directed ad¬ 
just the knob so that the sparks arc thrown 
off the electrode when held one-halt men 
away from the body—and no farther. 

* Strength of Current 

A mild current is when the Generator is 
t lust operating^ and a strong current when 
the adjustment knob is screwed in com¬ 
pletely, L 

A medium current, is when the adjust* 
me tit knob is- screwed m about half way. 
In all cases use a current which is tolerable. 
Stronger currents can be used after first 
few treatments. 

ll 
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Interna) Treatments 

Never insert or remove nn Electrode In 
«n orifice in the body while tl)e current k 
turned on. 

Directions for Treatment 

Abscesses 

To arrest growth of abscess, use elec¬ 
trode No. 1 in contact with the surface €>f 
the body over the part affected and the 
surrounding area, using a strong current 
for from seven to ten minuet twice daily. 
Use enough current to gel the effect of 
the heat generated. 

Acne 

Use electrode No. 1 in loose contact and 
with a medium current over the affected 
surface for from seven to ten minutes. A 
daily treatment is desirable but every 
other day will suffice. Where large pus¬ 
tules eaist, use electrode No, 14 and apply 
three or four sharp sparks to each pus¬ 
tule, The strength of current is always 
regulated according to the toleration of 
the patient 

Adhesion.! 

Where adhesions follow operations, or 
inflammatory conditions, uTie electrode 
No, 1 with a strung currents keeping the 
tube in light contact, passing buck and 
forth over the area involved, fur front 
seven to ten minutes. Twice a day would 
be advisable but daily or every other day 
will suffice. Keep the treatment up for 
a long time, 

13 


Alopecia (Falling fo with electrode 

No @ 2°movii4 constantly- Use for five 
No \ " ™„.TbfWi<-e daily, with a medium 

■ «zri3£*i £*«>* ^ !«« 

current ■■ Hcalu. Too sharp a cur- 
rent^m cause discomfort and wilt not 
♦ cure any quicker. 

^™°"cctrode No. 9 with a medium cur¬ 
rent daily. Never treat for more than 
sever minutes each treatment. Always 
have current turned off before inserting 
electrodes. Treat also with electrode No. 
IS in contact with the lower part of the 
spine for five minutes with a strong cur¬ 
rent. 

Anemia , * * Al _< 

Treat over the entire body through thin 
clothing with a strong current for seven 
minutes each treatment Treat partic¬ 
ularly along the entire length of the spine, 
using electrode No. 15- Ozone inhalations 
twice daily with ozone generator are of 
great value. 

Arleria Sclerosis {High Blood Pressure) 

Hold metal dec trod c in the hand for ten 
minutes daily or twice a day, using a 
^ strong current. Then treat over the en¬ 
tire body with electrode No. t with a 
medium current to bring the blood to the 
surface* Many eases require an to ■con¬ 
densation (Sec Manual). 

Asthma 

Treat over the ebest and throat glands 
will! electrode No. I in light contact, for 
ll 
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ttn minutes daily, with as strong a cur¬ 
rent as possible until surface reddens 
Also treat over the back between the 
shoulder blades and down as far as the 
waist line. Ozone inhalations should be f 
taken twice daily, for five minutes, from 
the ozone generator. Electrode No, 4 is 
marc convenient over the throat. 

Ataxia (See Locomotor Ataxia) 

Atrophy of the Optic Nerve 

Close the eyes and use electrode Mo, 16 
or 17 with a mild current for three 
minutes twice daily. Hold the electrode 
in dose contact with Ehc eyelids and do 
no turn on current until electrode is in 
contact with them. Turn off current be¬ 
fore removing. 

Atonic Dilatation of the Stomach 

Use electrode No. 1 and treat over the 
stomach area wilh a strong spark and 
light contact for five to seven minutes, 
daily or every other day. 

Anus i Fissure of 

Use electrode No. 7 with medium current, 
daily, never over five miff u tes each treat¬ 
ment. Turn off current before inserting 
electrode and again before removing it. 

Baldness (Set Alopecia) 

Barber's Itch (Sycosis) 

Tic handkerchief or piece of linen over 
electrode No- 1 and treat over the entire 
surface affected, in light contact, with a 
strong current, f J >r three to five nunutes, 

twice daily, 

14 


Blackhead, — 1 in contact -with 

U« dectrode N£. ice dilily for five to 
^medium ^ ordinary massage tr^a 
seven ni,n f t ‘ se j i„ conjunction with the 
ment may b e ent Face should 

High Frcoocn 1 J ' j W ith > good ? u.l- 

{* St#^ '" Kr bJoic w,,me 

Violet Ray. 

B TkTd e «rodc No. 1 or 16 in loose contact 
SRaSSSod, lor eight minutes twice 
daily, using a strong or medium current 

Blepharitis (Granulated Eye-Lids) 

Use a mild current over the dosed eye¬ 
lids for three or four mmut.es and then 
with finger or thumb pull the eve-lid 
away from the eye ball ami apply * mild 
spark along the edge of the lu) for three 
or four minutes taking care not to let any 
sparks pass to the eye-ball. 1 real daily 
or every other day. Practically every 
case may be cured* 

Callcusei or Corns 

Treat with electrode No, 1 with a long 
sharp spark with ns strong a cur rent as 
possible for patient to stand directly on 
the callous fur three or four minutes twice 
daily. Besides removing soreness almost 
immediately P it will remove the corn or 
callous if treatment is persistent. Or use 
electrode No. 14 with sharp spark to 
thoroughly cauterize the callous; then 
wait 8 days and repeat if necessary, 

15 
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Boil* fFurnunciiloiii) 

Use electrode Ng. I with medium to 
strong; current keeping it in contact with 
the surface over the boil ati<| also over 
the skin for at least an inch nut&idc of 
the boil Treat for seven or eight minutes 
twice a day. Where a boil is slatting,, it 
will often be stopped and if not it will be 
of smaller size and will come to a head 
much quicker. 

Bronchitis (Chronic) 

Treat over the chest and back for eight 
or ten minutes daily or every other day. 
Use electrode No. I and a strong current 
preferably treating through the under* 
wear or a quarter inch thickness of cloth¬ 
ing. It is desirable that the treatment 
should redden the surface* Use the ozone 
generator in connection* Similar treat¬ 
ment is excellent in acute bronchitis but 
should be given every three to six hours. 

Sbdb-Marki 

In those cases which are raised above the 
surface* success may be obtained fre¬ 
quently by using electrode No. 14 with 
sharp sparks to thoroughly cauterize of 
burn the surface. This will cause a scab 
to form which should be left alone seven 
or eight days until it heals and falls off. 
If the birth-mark is still there, the treat 
ment should be repeated. Where port 
wine marks or discolored areas exist, that 
are even with the skin surface, the high 
frequency current will he of no use. 

II 


Bladder Disease (Cystitis) 

Treat locally over the bladder and lower 
spine with electrode No. 1 using a strong 
current with light contact In women, 
treat through the vagina with electrode 
No. 9, thereby getting the current to the 
neck of the bladder. In men or in young 
girls, use electrode No. 7 in the rectum. 
Give the general treatment only seven 
minutes. The treatment may be given 
daily or in acute cases every four hours 
and resutls usually follow in short order. 

Carbuncles 

Treat with electrode No + 1 in contact with 
a medium current for seven minutes twice 
daily. Also treat around inflamed area 
keeping electrode moving rapidly back 
and forth. This should make an ap¬ 
preciable difference in the pain and pro¬ 
mote an early ripening of the carbuncle. 

Cataracts 

Use electrode over closed eye-lid with a 
mild spark keeping loose contact accord¬ 
ing to the toleration of the patient. Treat 
for five to seven minutes twice a day, 
Application may also be made with tte 
.-vc rlccf rod c in cots tact with the closed 
lid fur seven mi mites. Do not expect 
miraculous results from treatment. 

Catarrh 

The High Frequency Current is especially 
useful in all catarrhal condition*. Apply 
ir 


(C) Jeff Behary 2019 


14 














mifd current over the nose and torch call 
with light contact then insert a small 
electrode (No. 21) in the nostril having 
the current turned off before doing so, 
then let the current pass for three to five | 
minutes- The Ozone Generator is superior I 
in most of these cascs—usmg it for ten | 
minute? twice □ day. Both treatments 
may he used at the same time. 

Chapped Hands or Face 

Use electrode No* 1 in contact for seven 
minutes daily with a medium current 
moving slowly over chapped area. This 
treatment shots Id be used in connection 
with a face cream. 

Cervicitis 

InserS el eel rude N o. 9 properly lubricated put- 
ling: it in contact with the cervix. Insert heEore 
turning on the current Use for seven minutes 
and then turn off current before removing 
electrode, A mild or medium current is em¬ 
ployed and treatments may be given daily nr 
every other day. 

Chilblains 

Use electrode No. 1 with a current strength 
capable of producing a one-half inch spark- 
Keep the electrode in con tael with the skin If 
moving it slowly if desired. Treat for ten 
minutca until relief is man nested and repeat 
daily. A cure may reasonably be ex peeled in 
every case. 

Chorea (St. Vitus 1 Dance) 

General treatment with a shatp stimulating 
ipark to the apine f abdomen and extremities 

14 


tor about fifteen minutes eW *«her day. 
Trent through the clothing. Ozone from the 
Qaemt Ueneraior three minutes daily is a val¬ 
uable adjunct. 

Cold Extremities 

Using dec i rode No. 1 held one-quarter inch 
above the surtax with a strong current until 
the surface reddens will give immediate results. 
Treatments should be given daily. 

Cold in Head 

Apply No. 1 electrode above the eyes and sides 
of face in light contact, using a medium cur¬ 
rent for ten minutes twice daily. Inhalations 
from Ozone Generator for ten minutes four 
limes daily. Results should be expected very 
quickly. Employ usual remedies In connection. 

Cold in Lung* (See Pneumonia) 

Chlorosis (Same Treatment asi for Anemia) 

Colitis (Inflammation of Colon) 

This is a condition which dots not yield to 
ordinary methods but which has proved sus¬ 
ceptible to the High Frequency current. Use 
electrode No 1 through the clothing for fifteen 
minutes daily over ihe bowel area wich a 
medium strong current. When improvement 
takes place, continue three times a week. Im¬ 
provement should he noted in practically every 
cast. 

Constipation 

Electrode N n. 1 in contact to abdomen for ten 
minutes daily. Move electrode slowly From 
right lo left Follnw by electrode No. 7 m 
rectum with medium current for five minutes 
^ daily. Turn current off while inserting or 
removing electrode. 

Conjunctivitis 

Use electrode No. 16 or No, 17 m contact 
with 13i r closed eye-lid for three minutes four 
times daily, Have electrode in eon (act with 
the eye before turning the current on and again 
before removing it. 

It 
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Qsm«il Opacity 

Tftai ever cloned eye-ltd with medium current 
for t*rt mirtMtes daily. FFiywcLanH hay* used 
electrode in direct close compel with the 
corneal area for three to five minute? each 
Ireaimerit- Till3 should only be done by a 
physician, 

CoMVid«ceflc* 

Use electrode No. t with a medium strong 
eurrenl through rise clothing so as to produce 
a npark to the whole body for ten minutes three 
times daily. This will aid the patient in gain¬ 
ing strength. 

Cystitis (S« Bladder Disease) 

Dandruff 

Treat over the entire scalp with electrode No, 
2 moving constantly. Use a medium current 
lor from five lo ten minutes. Daily treatments 
are advised- Result & should be expected in 
ten day? treatment, Should the scalp become 
irritated from too frequent treatment, use 
milder current for slightly less duration 

Deafness (Catarrhal) 

Use instated car ekelrorte No. 2 \ in the ear 
as far as possible to insert, with a mild cutrrein 
for ihrce lo seven minutes daily. He sure to 
hiivc ear electrode inscr(cd before luruing on 
the euffcfii and in rued off before, removing 
it- a Follow this treat men I with eke trade No 
1 in contact belli rid the ear whit ii medium 
current for five minutes twice daily CompJelr 
• UN"'’ will not always ensue hut improvement 
will be marked in practically every cane. Should 
ihc sen sat ion of hestt become trio g-rc-^T, slop 
the treatment for a moment. Treatment? may 
be given twice dally if desired 

Diabetes 

The best high frequency treatment for diabetes 
ii auio-corideiiftaiion. (Ste Manual). 


Dyspepsia 

Tt i f nri it current with elect rode No. I over 

2? ^S?%niw of the W' at ind *T 2; 

i^maeh arci, Give a treatment flver y day for 
SlTmitirtta. Inhalation* <*f ozane al the ***.« 
silling Will be found very benefice!, 

Ear&cho 

Use electrode No. 21 inserted in t!ic «r in 
close contact using a mild current. Keep >' 
there foe three to ten minutes or until the heat 
generated becomes uncomfortable. Ordinarily 
fhe pain will stop this unless it is due 

lO pressure back of lb« drum when the treat* 
men will not be effective. 

Ear Diseased 

The principal diseases of the car which are 
benefited by the application of the Renuhfe 
Violet Ray General Of are catarrhal deafness, 
tinnitus auriurn (roaring sound in the earj and 
earache. Method of treating each of these n 
given under the proper beading. 

Eczema 

[f the surface is dry* electrode No. 1 may be 
used directly over the skin. If the area is 
moist, lay some thin ganae over (he surface. 
Use a fairly sharp Spark for from three in 
seven minutes, daily * Where the « 

intense, raise the electrode SO thas a Still 
spark will pass for a moment or two and me 
relief will usually be immediate. Conaiderib 
reaction may follow the application ox l ie _ _ 
rent bul the average east yields to compa - 
atively few treatments. 

Enlarged Prostate (See Proitntic Disease*) 
Epilepsy 

Electrode No. I applied: to the brain and ilong 
the spine for five minute* with s medium 

il 
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ttnt every other day. A cure thou Id not he 
expected 

Eye Diseases 

In treating diseases of the eye. use an eye 
e1»rirode in contact with the closed lid for not 
more than three minutes ear-h E realm enL 
Treatments may he Eakcit twin?? daily Be sure 
to have electrode in contact with closed lid 
before Elimillg current on and again before 
removing it, 

Epilhdtoma (Cancer of the Skin) 

See treatment outlined under Carcinoma. 

Falling Hair 

For iho.Ht cases where Ehe hair is falling our 
rapidly hul where baldness or halt! tpmt have 
noi yeE appeared, apply a medium or fairly 
sharp Spark over The Scalp For from seven LO 
ten minutes, repealing daily, 

Fumuncolosis (See Boils ) 

Fistula 

The same treatment may be used as given 
under (Anus, Figure of), A sure should not 
be expected. 

Frost Biici 

Use electrode No 1 wS(h short nparlta. Idold 
abcni( pne-qnarker inch From the body will! a 
medium current. Trcai hourly for from three 
to five in i nines each treatment. 

Goitre 

Treat around and on ibe goitre with dcclrode 
No l dr No 4 in eontaLt lining A “.LrotiK current 
lor five fflinutCJi daily After this treatment 
raiae the electrode about On e-quarter inch and 
lreal directly on the goitre will] a -harp spark 
until ihe surface reddens If s.uii factory re- 
salts are going to follow, evidence will be seeti 
after fifteen or twenty trcalinenli, 


Goiil 

, ptfrt S With a medium current 

LTi f V^hJ conT.-icl' over (lie affected P^is al 
and lifflM 5ec a day for five to seven 

(ird iftatinS rktluaLly merest the strctiRth 

>1w l«« ,h l3[ i he ,rt3tiricnl 1 

Is frtQucTitly Jenin d iltal the first lraiment 

’i -Lieravatcthc psifn but the paneni afiQuid 
n«i W B di 5 coura«=d. This is why the first ap- 
oltUlior. is M.iWcr than ihe subwquMl » 
Theeurrem when persistently used over » IIwfe 
f-riod of time will fKftuemly also cause the 
Sbsewpiion of gouty deposits about the Joints 

Gray Hair 

Use electrode No. 2 keeping if in constant 
motion over the scalp with a mednini' current- 
At first five to seven minutes will be sUmctent, 
It should be lifird daily or twice a day if 
noHftibl* If too Strong a eurrefii is HMU era 
(he *calp it Will cati^i! headache from the de- 
term in lie ion of too much blood or u too sharp a 
spark is used little tiny ^ rc *>»«* ffi ;y bc 
produced The treatment oF ssray hair calls for 
grcaE persistency. In cases where d t* due ro 
poor circulation or where it is due to bacteria 
in the roots of the hair, success wrll surely 
at lend persistent treatment There have been 
many micces^ful cases- treated where it required 
six, twelve or even eighteen nionins of steady 
ii^r An occajiotia! ra^c will noi give results 
even with long treatinept*. (See Manual). 

Grippe 

In connection with the usual remedial. *hc 
inhalation of crone from the Oitone Cigner^^ 
two or three time# a day, mu mlnurM 
treatment, will br found particularly v-ilcabje 
in the treatment of B^PP* ln ^ddmon mie 
electrode No. I wiiti medium <o 
over the cyc^„ forehead, it ides of . 

and abdominal areas. Where the nose n LjB " 
>1 
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application of mechahitil vibration ever the 
Jirmarrhoids Tn some ease* where Kreat Sen¬ 
sitiveness cxisl* ihe vibration will have 10 be 
{given firsl in- order Id -ill:iy pain suFFrdenl far 
tfte im reduction of the ekclroda This treat- 
mcFii ef course doc-js not cure hemorrhoid-- hue 
lakes away Hie pain and Soreness, With No 
14 figuration electrode hemorrhoids may be 
destroyed. 

Hot pcs Zoster (Shingles) 

This annoying: and sometimes serious disease 
Is jjreicly benefited by the use of the lugh 
frequency current- Use enough eiirrent to ob¬ 
tain a one -fourth to onohftlf inch spark apply¬ 
ing I be electrode in loose contact over Hie 
surface Or ill rough a layer or two of gauze. 
T real over i be eruptions for five to seven or 
even len minute- also treating aver llie spine 
to reach the origin of the nerve? supplying the 
affected surface. Two or three times a day ii 
desirable. Also ozone inhalation. 

Hives add Rnshea 

Use electrode No. 1 over the entire surface 
affected employ mg a medium curreul in 10 0-s* 
contact. Treat for live or ten mitintea daily 
or even two or three times a day, II t lie re 
U great itching, hold the electrode far enough 
from the skin to get a fairly .harp spark which 
will give immediate relief or ireai through a 
layer or two of gauze or linen. 

Insomnia (Slocplcfinnesi) 

TrcM with electrode No. 1 using a medium 
ebrrem over ihe back of ihc licad and neck for 
five minutes and (hen five Or ten minutes mure 
over the cye^bfOWft, Aggravated may 

require aula-condensation. tScr Manual}. If 
the treat men E can he given before retiring so 
much tbc better. 

If 


Itching miy be Thieved by 

This- with electrode No. 1 b='d 

Ihe stirfare to tb*l » 
onC .],alS !"«" ”°„ kt j| T jke the itthing parts, 
shower o! • [ 1 v h r ^h yhouid be continued 

After this ireattttcnt. v/men iniW Ciirrcnl 

for *<■« jme-hnlf ct far tw<> 

with tb« Ln.n.edi a te al- 

JKS-«5 d A. , Jr «■™™». 

Utfaotile FaraLy*. (Ant^ior PolLomyet.b.) 

r; 5 e electrode No. t *Pply'"B i l daily « 

I day will' sharp stimulating sparks «« <*« 
* and over All of the paralysed muscles- 
Use a spark one-fourth to one-half inch in 
tenf-th In connection with High Frequency, 
interrupted galvanism and vibration are of 
great value. 

Influenza (See Grippe) 

Indigestion 

Use tbc method given under Dyspepsia 

Iritis 

Treat through the closed eyedid wiita medium 
spark for five m lti u t c?■ daily. Also with Ihfl eye 
electrode in contact with the closed lid. allow 
the current to pass for five to ten minutes, 
Many cases have been recorded where adhe¬ 
sions of the iris were broken up by tilt USC of 
the High Frequency current* 

Laryngitis 

Give the same general treatment as eullined 
Under HdarMttMSL 

LcucQTrtien 

Follow the inslruction* given under Cervtcitlfc 

Lichen Rubra and Lichen Planm 

Use cite Erode No, 1 In ***** V'V. 

dittoed area with a Strength capable *1 pro- 

IT 
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dicing a one-fourth inch jpa tk r Treat for fi Vf 
10 ton minutes daily,^ The X-Ra.y should he 
used in conn ec lion if pa^ibk. 

Lit hernia fSoe Gout) 

Lumbago 

Treat with cl re Erode Xo 3 through One-hair 
inch clothing with as strong a cssrrent a* pa¬ 
tient can Stand. Treat over small of hftth arid 
have pa tic he assume different positions until he 
or she can fed comfortable Eji any position 
One I feat men i h generally sufFisirm to stop 
the pain and a cure may reasonably be ejected 
with continued treat menu 

Lupus {Tuberculosis of Iho Skin) 

Treat over the surface with as sharp a spark a& 
rise pal tent will tolerate and with die electrode 
rab-ed away from the surface. Use it three to 
£ve minutes or longer. Another method is to 
Us* the fulguralmn electrode No. [4 and 
thoroughly burn the surface. After fulgurating, 
wait ten to twelve days and then repeat if 
necessary. 

Massage 

Let patient hold metal electrode No. 3 in the 
hands. Then mm on m rong current Massage 
ih the usual way. Masseur wilt draw spark to 
the pomi desired. Always (urn off current 
hdore removing electrode from patient's hand 
I'aliem should not be in contact with anv 
grounded object or metal. 

Menopause 

Mild application of sparks through thin doth 
Eng along the Spine tp the back of Else head ilntl 
neck and over the abdominal region, taking 
fifteen lo twenty minutes for the treatments 
daily. 

Molei nnd Moth Patches 

Treat with electrode No. 14 to fulgurate all 
aides ami patches railed above the surface of 
U 


. .Irfn Burn them sufficiently to tret pen*** 
S the skin level, then *3 it »ev«n or e>ehl 
tion to ! Mri.1) falls off svhen further 

^TKplied H necetf.irjr. When 
the is discolored but the surface [s nol 

ekvated, it is usually useless ifl «ten.pt to 

. r ^i by fulEuratIon as n ^ impossible «o burn 
deep rnoueb io destroy pigmented areas with- 
"7 leaving a pit Occasionally these cases 
!re benefited with No. 1 electrode using a good 
strong current for five minutes. 

Mumps 

Treat over swollen gland with electrode No. 4 
in light contact or With electrode No. 3 em¬ 
ploying medium lo sEroug current nnd treating 
for five to seven minutes three times a day. 
Greal relief is usually obtained. 

Nervous Disease* 

Use general treatment over the spine, back and 
sides of neck and over the eye-brows for ten 
minutes with electrode No. 1 keeping it In. lOG&e 
contact and employing a medium current. Also 
hold metal electrode No. 3 in the h.\nd for ten 
minutes, with a medium or strong current. 
Great benefil comes from the use of OzOne in- 
hnlaEions from rite Ozone Generator. This 
should be given for five to ten minutes eatEi 
day. 

Neuralgia 

Viz elect rode No. 1 over the painful area and 
uhc ns sharp a spark as the patient can stand 
for from five to ten mi n ute a, Treat dally or 
even twice a day, A convenient wav is to 
(real through I be under clothing Or through a 
layer or two of gauze or linen. Relief should 
follow treatment in practically every case. 

Ncuriti* 

Trc.it over the painful are* starting wilh a mild 
current And treating for from itirec to five 
minutes a day or iwlee a day. Explain to ihi 
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the Amount of tissue i relied. Daily teeatmefit* 
are belt and electrode No. 1 is employed. )u ai] 
canes respond to Ibe treat mem but h d &cs nm 
prevent recurrences- 

Pyorrhea 

Elec Erode No. 44 h employed and is- field di- 
reedy ilk contact with the gurns, The current 
is turned On very mild and ihe Treat in cm j ( 
employed all over the gums around the affected ■ 
teeth. Treatments daily or iwice a day. I( 
the electrode if. allowed to get iq the \ ip of 
live tooth, it Will cause considerable piiin as 
this method ii one which is employed to dis¬ 
tinguish between live and dead nceiTi, Keep 
[he electrode as much as possible over the 
gums alone* 

R octal Diseases 

Use same technique as in Proslatk Disea se* 

Rheumatism 

The High Frequency is employed in acute mus¬ 
cular rheumatism and the chronic articular 
form. In the acute articular form it Is of com¬ 
paratively little value. Electrode No, l is em¬ 
ployed and the treatment may he given directly 
over the skin with strong current (according 
to patient** toleration) and treat until surface 
becomes thoroughly reddened. Treatments arc 
preferably given every day and cover the whole 
affected area, Rental if c High Frequency Lin- 
intent should be applied over stir face before 
treated 

Red Nose (Acne Rosacea) 

This condition of enlarged veins in the nose 
calls for treatment with sharp spark no get 
noxne destructive or caait craving effect Or be Me* 
still the physician should use the figuration 
electrode 

Ring Worm 

Use a sharp spark with elect rod* No. \ 
the area fnr five To eight mmuies dally, Hold 
If 


... ,ta “ ,h “ “ 
S MV* 5part 

Rodent Ulcer toy fulfil ran on elect* 

™ E ^ 14} to destroy affected lissne, hold- 

Lelnh IQ one-fourth inch away Kom 
'V E "Ve to thoronglily cauterize il and then 
^,lf«ven tbffi^ renting the treat- 
mem if necessary. 

^'realms *ears. it is necessary to use a strong 
r „t nd a Shan' SP*rk ^ llls ouf 

minutes daily. The Idee M to destroy 
tissue by whal amotints to a mild fislRuraliOn. 
The treat men l may have lo be continued over 
a considerable le»Biti of tune and will not al- 
way.3 he successful. 

Sciatica 

Use electrode No. t with * current stroug 
enough lo product a spark of at least half an 
incls, but keep the electrode for most of the 
lime in contact with the skm, Treat over the 
lower part of the spine first and then along 
the course oF the nerve, raising the electrode 
occasionally to gel the effect of the spark. 
Treatrnent my be given daily or twice a day 
for five to fifteen minutes. Do not treat too 
long or too severely at first. 

Seborrhea 

Same treat ns cm as outlined under Dandruff 

Sinmitis {Frontal) 

When Ihe frontal sinuses becomes inflamed or 
infected, greai relief has followed the Else of 
electrode No. with a medium current* in 
light contact Over forehead and eyebrow 

Skin Disease* 

Electrode No. t h employed oref the area ai- 
fccleii with usually a medium strength current 
far about five to fight Tninule* daily. It is de¬ 
sirable in many c^hci to spread a layer or Ewo 

tt 
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of gauze over the surface to ihaE the electrode 
wiU not stick to the hit face. The same result 
mft y |>e obtained by tying a handkerchief aver 
the electrode. 

Sore Feet 

Use the High Frequency Liniment first and 
then with electrode No, I and a strong current 
treat thoroughly for from five to ten minutes, 
two Of three limes a day. 

Sore Throat 

Use the same technique as that given for 
Hoarseness 

Sprains 

Where the High Frequency is used immediately 
a strong current is employed with elect rode 
No- l in direct contact with the surface. Use 
Ft ten minutes every two or three hours. The 
High Frequency LFnitsierit should be applied 
first- In old cases raise the elect rode to get 
sharp stimulating sparks. 

Stricture of the Urethra 
Lubricate electrode No. H and very carefully 
and very gently insert St until it is in contact 
with the stricture. Then turn on the current 
for five to seven minutes, turning it. oflf again 
before removing the electrode. Use daily or 
twice a day. 

SjCOflJ 

See Barber's Itch. 

Tonsilitis 

Treat as outlined under Hoarsened, giving 
especial attention to the skin surface cor¬ 
responding to the tonsils. 

Tinnitus Annum (Ringing in ihe Bars) 

Treat in and around the car as directed under 
Deafness. 

Tuberculosis 

Some relief may be obtained by the use of the , 
High Frequency in tuberculosis, especially from 

14 


sparks up snd down the spine. The blood 
pressure being low, this is indicated ini Scad of 
t real (ftlnl over the general surface oi the 
body. Real bertrfd fallows the use of oaone 
Inhalation* from the Ozone Generator, Using it 
every three to six hours, for from three to six 
minutes. All of this in connection with phy¬ 
sician's usual treatment. 

Uterine Diseases 

Use vaginal electrode for seven minutes daily 
or every oilier day. Lubricate first and have 
current turned off before inserting and again 
before removing electrode. 

Warts 

Use fulgu ration elect rode No. 14 with a quarter 
inch Spark and cauterize thoroughly go that 
the wart is burned a brown or brownish-while 
color. Then let 11 alone for seven or eight 
days until ii peels off. If not entirely removed, 
repeat the treatment. The same me!hod is nled 
in various small growths. 

Wry Neck 

Treat back of the ears and down the back and 
sides of the neck with electrode No. 1 using a 
strong current and holding electrode directly 
in con [act, After continuing the treatment for 
five minutes, raise the el eel rode and pat the 
surface treated for five minutes. 

Write** 1 Cramp 

Apply ctrrErode No. I from the finger tips to 
the shoulder and upper spine, using a strong 
current with a sharp spark for five imwuiei 
twice daily. 
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Report of the Committee on the Rant gen Ray.—Dr. 
Charles O. Files of Portland, Me., as chairman, sub¬ 
mitted this report. He said that he had done a great deal 
o *-ray work, and had learned that it was not the size 
but rather the number of plates that constituted an 
important factor in such work. One of the members, Mr. 
E. E. Kinraide of Boston had recently brought out a 
coil machine which enabled the exposure to be greatly re¬ 
duced, This coil was constructed on an entirely new 
principle, and gave a spark of remarkable intensity. 

Mr. E. E. Kinraide of Boston said that his object in 
constructing this coil was to remove the high potential 
region of the coil as far as possible from the primary, 
and so remove the danger of destroying the coil so common 
to the ordinary Ritchie coil. The primary is placed on 
the outside, so that the lines of force fall away from 
the primary toward the center, and produce a very 
high potential there, while there is little or no potential 
at the outer turns. There is practically no tendency for 
such a coil to break down. The primary is operated 
by a form of spark-gap, the efficiency of which is due 
to a low potential current discharging across a very 
small air space and producing erosion of copper plates, 
thus interrupting the primary circuit. The condenser 
has about 900 volts, and discharges between two copper 
plates, about six inches in diameter and about of an 
inch apart. The air-gap is regulated by a lever. In the 
device used for charging the condenser there is a rotary 
brake, making about 135 interruptions per minute. With 
each interruption here, there are from twenty to twenty- 
five interruptions in the primary circuit of the induction 
coils, thus giving about 50,000 interruptions a second. 

It is largely owing to this high frequency that the et- 
posure of the photographic plate can be materially it 
dueed. For the same reason it is probable that the cumat 
from this machine will find important uses in elects 
therapy. The current is almost identical with thaf 
from the Ritchie coil except that it has greater frequency. 

The Tesla coil gives rather an alternating current. 
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rapid dilatation and version. The use of clastic bags 
aj.iv lead to accident as in Jardine*s cased In in¬ 
ducing krbor (or eon; meted pelvis and placenta previa, 
1 he kibe* bag was miradnced as a dilator. The 
bag burst and the 3 :uid which it contained rapidly 
ict anted the pkcenu, Causing sudden and severe 
bentoniiict. 

The later ^cek§ of pregnancy give opportunity for 
a am mfuJi study of the pregnant patient, by which 
the jxsutuklies fgr spontaneous labor may be ascer¬ 
tained. akHKjfTTia' .:lu* detected, complications foreseen, 
tn 4 sods anosures taken as to conduct the woman 
and her chi d safely through the perils of parturition. 
A Jfcdgian I jsc^ a great opportunity not only to en- 
hflSbOt ii^ Welfare of his patient, but to increase bis 
wn left ■«gv and skill if he neglects this period of 
g&utios 

$OMb applications of static elec¬ 
tricity IN DERMATOLOGY. 1 

r By HENRY Q. FIFFAKD, M.D.. LL,t3 ( . 

SBVi- VDKIC, 

| iwru^i (EHHin^ Of I^KH^ATOLIHT, iKISW VOfcK UNmHMITir + 

Statt,: electricity as a therapeutic aid was first em= 
pkrfcd in America by Benjamin Franklin, about one 
hundred and fifty years ago. He placed patients on 
an insulated stool, charged them from a simple fric¬ 
tional machine, and drew sparks from various parts of 
the body. He also charged large Leyden jars, and 
discharged them through the pa £ lent. With this tech¬ 
nic he benefited temporarily or permanently a few 
cases of paralysis. Utiters, both in America and 
abroad t employed static electricity to a limited degree, 
extending somewhat its range of application. 

The voltaic celi, however, came into notice as a 
therapeutic agent and gained many adherents, in con¬ 
sequence of the simplicity of its operation, and static 
electricity was relegated to the background. The 
earlier types o£ cell— zinc-platinum (Grove) and Hnc- 
carbon (Jlniucn), both employing porous cups and 
strong aetds—were inconvenient, insomuch as It was 
necessary to dismantle and clean them immediately 
after use r The Smee (zirtc-pktlitlaftd silver) and the 
firenet (sine-carbon}* each requiring but a single 
iLuid, rapidly displaced the Grove and Bunsen types, 
and shared the popularity accorded the Daniel cell and 
it* modifications. An efficient apparatus, however, 
adapted to general use, required a battery of from 
twenty to forty cells, capable of generating a current 
of from twenty id eighty s r olts, according to the type 
oi cell employed. The current from such a battery 
flows continuously In one direction. 

The studies of Faraday Later led to the introduction 
of a new type of electrical apparatus which is fre¬ 
quently called after his name. This consisted essen- 
tutly of one or more voltaic cells, a suit iron core and 
hammer, and two concentric coils of copper wiry, in- 
Hlt!d from each other; the outer coil having a 
k»ger and finer wire than the inner, The circuit 
from the cells traversed the inner ceil, and being 
broken by the interrupter, generated or induced a cur¬ 
ies 1 of higher voltage in the outer coil. Instead of 
u?.:rL£ voltaic ceils to generate the primary current, 
the constant direct current from a dynamo may be 
converti'ensly employed as I have formerly shown ( JVt 7 i* 
I ■ M ;V ?. / unml y July 11 + 1S91). fnstead of the 
magnetic imeitupter, the Initial current may be broken 
by > :! 1 : ■ 1;. 1 ha n i c .11 dev i ce, a s a toot h ed w heel revol ved 
at a i.ipid rale by an electro-motor. If Leyden jars or 
preferably fat condensers be added to the installation 

J Clmjro*' V£ ed L-col; Journal, juw, 

5 Kcaal jl a, rni;cr 1 njr the 5ew York DcrmatoLogical SocLety, 
September -aj, 1900. 


and projjcrly connected up as in the Ruhmkorfr, a cur¬ 
rent of still higher tension is obtained. If again, in¬ 
stead of the apparatus being actuated as above, the 
initial current be taken from a dynamo giving an alter¬ 
nating current; the magnet, and hammer, and tbe 
toothed wheel may be dispensed with, and tbe appara¬ 
tus be both simplified and rendered more energetic. 
Some ten years ago Tesla dcvelojied this pha^e lo a 
higher degree than any of his predecessors. In other 
words, be produced an apparatus that yielded a current 
characterized by an exceedingly high frequency uf alter¬ 
nation, and of a voltage or tension that was a surprise 
to the world. Concerning the current he wrote as 
follows: “ Wc operate a coil either from a specially 
constructed alternator capable of giving many thou¬ 
sands of reversals of current per second; or by dis- 
ruptively discharging a condenser through the primary, 
we set up a vibration in the secondary circuit of a 
frequency of many hundred thousand or millions per 
second, if we so desire; and in using either of these 
means wc enter a field as yet unexplored." 1 

This fie id has now been quite thoroughly explored 
from a physiological and therapeutic standpoint by 
d’Arsonwftl, ApostoU, and others. Briefly thu effects of 
this H, JT, (high frequency) and H. P. (high poten¬ 
tial) current on [he human system are an increased 
utilization of oxygen, an increased elimination of car¬ 
bonic acid, nnd an increase in the general men ho¬ 
lism. In other word*, it acts as a tonic, or, as I would 
prefer to term it T an unergizur. This statemeul haa 
been borne out by both clinical experience and scien¬ 
tific experiment. The local effect* of this current I 
shall not aliudeto here, as [ho*o who are Sufficiently 
interested can delve into the ample literature of the 
subject 

The distinguishing features of the Tesla current are 
the extreme rapidity of the reversals or oscillations of 
the current, so grunt indeed as to defy measurement 
and almost to defy computation,, and accompanying 
the high frequency the potential is raised to a point 
and that seems incredible. This type of current, 
however, was already known to the world through the 
labors of Dr, U ilLiam J, Morton, who first drew atten¬ 
tion to the "static induced" current in various affec¬ 
tions, and thus established a new era in electrostatic 
therapeutics. 3 

Some have endeavored to detract fromtiie credit due 
Morton in respect to the use of this current, claiming 
that generations ago its existence had been demon¬ 
strated. lie that as it may, it was certainly Morton 
who first used it systematically in the treatment ol 
disease, and made public Lhe fruits of his experience. 
Thousands of people had seen steam issuing from the 
spout of the lea-kcEtle, but the world waited for a 
Watts to harness this powerful agency and adapt it to 
so many useful purposes. 

The physiological effects of ilic ordinary "famdic 
machine ,r consist in little more than Jocalizud muscu¬ 
lar con tract ions, accompanied with more or less pain, 
but so far as I luve been able to observe, the current 
possesses but little constitutional influence. J With 
the static induced current, on the other hand, one may 
obtain simultaneous tetaidzatinn of a large number of 
muscles with little nr no (tain, and constitutional 
effects similar to diose obtained with thq H. F. and 
31 , ?. currents derived from the D’AfsonyaL appar¬ 
atus. 

Static electricity and high-frequency currents have 
for some tbnc been successfully employed in the treat¬ 
ment of certain cutaneous afflictions, more perhaps in 

I 11 Kxptrtnuot.4 wtih AUcrra-ting' CqetchIb of High 1’CEcntiai 
and High Frequency," Kew Ycik. 13^2, 

' Medical Record, April a, iS&i. 

I I am not nnfflhtdfttl Gc the claims made in behalf of Beard's 
11 general faradization. 11 
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Europe than in America; and 1 am enabled by per¬ 
sonal experience to corroborate in great measure the 
claims that have been made in their behalf. 

Desiring to use in dermatalogic practice high-fre¬ 
quency currents uf even higher potential that] those of 
the static induced current, my thoughts turned to the 
use of the Tesla oscillator, which would involve the 
installation of an alternating dynamo, condensers, and 
an up-step transformer, Tesla, however, states, as al¬ 
ready quoted, that his H. R and H. 3 3 . currents may 
be obtained by w disrupt]vely discharging a condenser 
through the primary of a coil. 1 ' Ail that would be 
necessary, therefore, would be to connect the coarse 
innur wire of a suitable coil in series with the static 
induced current. 

Mentioning my requirements to Dr. Harry F. Waite, 
of this city, he constructed an up-step transformer 
that has yielded the most satisfactory results. The 
transformer itself consists of an inner coarse wine, 
the terminals of which are connected to the outer 
coatings of the Leyden jars af a targe static machine. 
A long coil of fine wire surrounds the inner coil* 
and the whole is very thoroughly insulated by a 
modification of the Tesla insulation* The outer 
case measures seven by seven by twelve and one-half 
inches. From one side project the terminals of the 
primary, and from each end the terminals of the sec¬ 
ondary coil. The Leyden jars are twelve inches in 
height and four in diameter, and the inner and outer 
coatings extend to within two inches of the top. If 
the static machine be now brought into action, with 
the sliding poles separated so as to give a spark gap 
of two or three indies, electric streams issue from the 
terminals of the secondary coil. If the hand be 
brought to within about two inches of either terminal, 
a spark appears to leap forth and pierce the skin. 
The impact, however, is absolutely painless, in fact 
barely perceptible to chc senses, in this respect quite 
unlike other static sparks. If fifty or a hundred of 
these sparks be directed to one point, the skin becomes 
slightly reddened, and the blush remains for several 
hours or even a day or two. The same phenomena 
appear whichever terminal is approached. If one 
terminal is grasped firmly with the hand there are ab¬ 
solutely no sensation and no muscular contract ion, and 
the same is true even if both poles be grasped, one in 
either hand. It would seem almost beyond belief that 
an alternating current, with its millions of oscillations 
per second and its immeasurable voltage, also (by 
calculation) in the millions, should thus traverse the 
body without affecting it to a degree appreciable to 
the senses. Yet such is the case. Whether this cur¬ 
rent produces any physiological, constitutional, or 
metabolic effects, t have not determined, a*, my obser¬ 
vations thus far have been confined to a study of its 
local effects on cutaneous lesions. 

The most convenient way of applying the current is 
hy means of special electrodes. One of these is a 
metallic point with instated handle, and the other a 
cl o set I glass tube about five inches long and ihree- 
lourths uE an inch in diameter, with an inner coating 
of tin foil. This also has a long, well-insulated 
handle. The electrodes should be Connected to the 
terminal of the secondary coil by means of a welldn- 
sulatcd cord, and when in use kept free from any pos¬ 
sible conductor, as otherwise a portion of the current 
will |>e dissipated. From the character of the current 
it may be conveniently termed a high-tension oscil¬ 
lating current, or briefly H. T. Q. As the term M sec¬ 
ondary," however, has been applied to the static in¬ 
duced current, the one here described may, with equal 
propriety* be termed tertiary. 

My use oF this tertiary current has been chiefly iu 
connection with chronic in hit rated eczema, ro&acea, 
acne, localized pruritus, pityriasis capitis, the localized 


so-called “eczema seborrhoicum" and seborrhcea 
oleosum, in all of which resolution of the lesions has 
been accomplished more rapidly than by any means 
previously at my command. 

Addendum. It has already been stated that if the 
terminab of the secondary coil of the transformer be 
grasped* one in either band, there is absolutely no 
sensation or apparent muscular action. If* however, 
one hand be removed, say half an inch from one of 
the terminals, muscular contractions immediately en¬ 
sue, This led me to intercalate Rannoy F s device for 
regulating the spark gap, and by means of it, general¬ 
ized contractions can be com rolled with the utmost 
nicetyi ranging from those barely perceptible up to 
those that are hardly bearable. If asked concerning 
this current, HC Cut /. /;W my only present reply must 
be “ Quien safte : 7 

As a further experiment 1 placed the Ranney regu¬ 
lator in series with the primary coil of the transformer, 
and obtained a current apparently more energetic than 
when it was in series with the secondary, but both 
sparks and muscular contractions were more painful, 
and the cutaneous reaction was greater. It reminds 
me, in fact, of the effects obtained with :i high-fre¬ 
quency machine in which an alternating dynamo is 
the source of energy; in other words, of the Tesla cur¬ 
rent. I have not as yet made any therapeutic use of 
this modification of the current, but would not he sur¬ 
prised if it should prove useful in some of ihe pix> 
founder lesions of the skin, 

agfr West Fimr-wv*?*rn 5 th &et. 


observations os the surgery of 

THE GALL TRACTS. 1 

By WILLIAM JONES, M,D ri 

POKTLjMTP, 

f-H?>PiLSSDft OF clerical stfxi: 1 HkY. .M K iiU. AP liRi-^unmcs-T, rxiv-KuscTT or 
OHjCAM } IHKIUV TO ST. vqiHCHJrr's. IED*MT*I„ 

The, surgery of the gall tracts may be said to have 
begun about twenty years ago, In iBjy. Lawson Tait 
did his first cholecystosiomy for removal of gall 
slone-v This marks the opening of this field to the 
operations of the surgeon. Its development has been 
slow when compared with other departments of ab¬ 
dominal surgery. The complicated apparatus for stor¬ 
ing and discharging the bile, together with much tliat 
was obscure as to its properties and uses, gave rise to 
many complicated problems in diagnosis and agicra- 
live procedure, for solution by the surgeon. These 
difficulties have made progress slow and hesitating. 
These question^ have engaged the attrition of a multi¬ 
tude dF workers all over the world and not only among 
Surgeons, Their solution has been contributed to 
largely by the work uF the physician t the physiologist, 
and the bacteriologist. Chemistry and pathology 
have lent their aid. The complete solution of any of 
them emnot yet be said to be an accomplished fact 
A very great deal of work still remains to be done. 
The subject still remains a live one. As its investi¬ 
gation has been pushed along by a multitude of 
isolated workers, so it must be carried to something 
like finality in the same way. 

Each year gives an added importance to the biliary 
apparatus as a factor in disease, as we understand it. 
Next lo the appendix and the uterine appendages, it is 
the avenue hy which serious disease most often enters 
the abdominal cavity. 

Disease of this part mimics many other troubles. 
Many dyspeptic symptoms, nausea, vomiting, gastric 
pain, and discomfort are niton traceable to this cause. 

1 Read before the Oregon State Mtdlftl Society, June at, iquo. 
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The Piffard PlypersUtic Transformer, (See diagram on next page,) 
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DLiigtttm of the* PiUunl Hypenuitio Transformer 
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L. L, h, S'wm frtr ImlillUx mrt l», if. fur mini* utiil «!<-■'toxic* lino*: CHtif’l flic j- 

ilatlo ihiohlqd irilli tht ninfllw it M r It, thin by the fiiboi >i itli the prqjwtisg -m ml the f«w* 
refillnl< tb* rlritnttli nf thu lilwImT/it I'T flm ipart-timlrullrti 


WAITE * BARTLFTT MFfi.CtJNV 
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This Photo Shows Dr. and Mrs. Strong with the Elaborate Apparatus Used in Lecturing in 
Different Cities. Note the Large Conical Oudin Coils in Full Activity. 
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^A B it i k f H i s t o me a i. Outline jw 


T i'akc a walk through this splendid, complete!}’ equipped plant 
— we want you to meet the Officers and Directors of H. G. 
Fischer & Company, Inc., to see the various departments in 
action, and shake hands with the “boys” who are responsible for 
the conduct of the institution. 





Meehan ic 
Superintendent of Works 


J I. T- I'tSCliEU 
Srcrela v*t 
Diwtar *}f Sniff 


11. G. FisriiCM 
PrttviiioHt and Treasurer 


Ullicers 


■ j Directors 


Cius. 

jDir«ior 

Factory Superintendent 



I*. P. Muskut 
1'icvt Prat td ft at 
Fleetrical Ruyiucer 



Director 
Manager, Retail Salet 


-«( 5 )*- 
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jjJ \ j Note A—Th« Census Yetr begins June 1, 1879, and ends May 31, 1880. 

page NO. I Note B ._ A „ persons will be included In the Enumeration who were living on Uu 

Super*'**'* Dirt. No. . / June 1, 1880, will be OMITTED. Members of Families who have DIE 

/ J 1 Note C. —Questions Noe. 18. 1*. 88 and 88 are not to 6e asked in respect to person) 

Enumeration Dirt. No. (o ^ 

SCHEDULE I.—Inhabitants in .., in the County 


Note A -The Census Year begins June I. 1878. and ends May 81. 1880. EfeSOOlVOtl August LJlwO 

Note B — All persons will be included in the Enumeration who were living on the let day of June. 1880. No others will. Children BORN SINCE 
June 1. 1880, will be OMITTED. Members of Families who have DIED SINCE June 1. 1880, will be INCLUDED. 

Note C.-Queattans Nos. 18. 1*. 88 and 88 are not to fee asked in respect to persons under lOMreofage. /O 


rattans Nos. 18, !♦. 88 and 88 are not to 6e asked in respect to persons under lO Mrs of age. 

_ t in the County of ., State of . f — 

enumerated by me on the_. day of June, 1880. ^ /$ <$), I 


tUrrl 
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776 KIN BOSTON DIRECTORY. KIR 


Kinports Henry M. furniture and carpets, 1G 
Washington, h. 28 Claremont park 
Kinraide Thomas B. bds. 19 Boylston, J.P. 
Kinsella Patrick T. laborer, h. 169 W. Fifth 

• i OH!* nn InU --Vrt Tlfl*_. 1 


vuixu, ji, litucuor, uua. j.** jpaurn 

“ JohnB. foreman, h. 65 Maywood [Everett 
“ John F. liquors, 16 Charles Riverav.h, at 
“ John F. shoe cutter, bds, 228 Bennington 
“ John H. bookkeeper, 16 Charles River av. b. 
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SENSATIONAL STORY 
BY MRS KINRAIDE 

Admission Involves Her 
Husband and Mother 



MICH ilACllKL lOim i Llil l i'i, MCmiKlt Ob' Mild KIMlAinH, ASflJ 
MICH UTKUI- B. KIX(lAh»:. WHO gKEMtg nk[‘A|c^rl-: pU; ltiHT. 


Mrs Ford Tells of Relations With 
Man Who Wed Daughter 


ny iniEM j r iwov.vn 
H^ nx^TAnS-t*- T-thr rW>E nf 
|iliiN>ii F.-rn--fH. Ih* laiijirr-p irlf-ei, wErvlr' 1 * 

WIlNlUWil JliBnihm of HWFT1T H 1 i3kI> th 

£ Mia nif ^tirinf Park m% JriHUbtA I b JrIfi i . 
a-lfclkf'T IJ i j~i :■ 11 ij'-fi lli^p r-nmlr.iijin Ei^ 4A^- 
Jinii Ifrr r.i[’lllr>if I.Minri pimiIq iiiiMLi' 

Milk-llMl ^nrprlPi LVlili/fa WllI RUr|tPJ>-h Hfill 

■lw* r«Hhdffl|R rtf la.h'i+ipi nni| tine J^i- 
niAln 3 L ln.| ii hIItLc l>: L in. aji 11 ir 

11-.rnr.I.q |,ln flhlLrtii^rr 

nii UrtfTilfchn Cf.. 1 ||,P- HUNIalUP knm^ Uf 

Ehc Dwrwp of EEnvaMii-p^di., ]m imovi ■■ 

IE firefly lb twn a tpnrLnjr *E ■. 

P-flfrft PlfT^UnP l« 1 h.ll ti hkh t-. ii k m ^ i ni-11 
Ln **T n hnii44V rtf (tin m-jiciMiJr, hio'llv 
ltJI nMHns fetlrtlP IrtiEuy. a i j:niriSr juipk- 
lilfl PpI'AI-Il! jnii frrttn lif-r hkiHhJlrt,| IrtM 
khp L-ftUfi [hrti Kh# |pfi h*r ImMwinrfl n P , 
4 p-^TNilrwi iiinilr hh iirp by 
lUf 111 Dlllf r of Llirt Ml r#litU 4 iiri ovor 

|| 1-f.rlinfc rtf IK yrb-rp wMlk eIiq iiijn VrJw, 
H# ypnih -^Ur I*WH1 jLri- pnn■I il>-|jiw. 

Tan liOilIri InlL-h, E.|h tPic F 3 mi Yrlitfa'Jrt 

■fconfl. 1 Un i p in i |i tf i-.-M liir i Ufa >|ij-r>, 

flflil HP Tier il-VJii'IhLnr ImJ rilnn^ curler, 



m Kimnc 

>|nrnr>1 fa Li|r* irf i ih|'|| ihiH iirUiktrPr lul-J 
Ihp r>inrr i l>r tf*:ir4. 


TEdJmon^ ^ SUfflrlKE 

Ii h- iLni" |-, ifill If Jifivvii#- hi ii*p toiui- 

ruifln r.|Pipr Lhi,|ii. 1 1| r- | r 1 1J i ■ -th 11. 1 1 -a ji.mii-i 
4?iin Uaan-ril .>fi tht IVnlh rn*r. 
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BOSTON [ 1002 

Kinnealey 

Wash ' [Charles 

Kinqnist Alhin tailor 226 Old South bldg bds 120 
Kiuraide T B prop Spring Park Laboratory 38 
Spring Park av J P h 19 Boylston do 
Kinsella Christopher shipper 263 Summer rms 

i*i v vi xxu^l Y! aSUlilKbUli 

^ L M h JLO Medway do_ 


] DIRECTORY 


q? W lULUHflOUJ^ 

Mrs h 28 Macron pi 
“ HJ carpenter 148 Mt Vernon h Bveyett 

“ James porter h 268 Eustis Box 

“ James H navy yard h 166 Dudley Box 
“ James J clerk 114 Lincoln h 72 W Sixth S B 
*• LiaytolPp saVesnf^iT^i Brd^qli afstopeham 
“ Eugene C clerk 460 Wash h at RandolnlT 


“ Helen M 
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BOSTON 



“ Park Laboratory (Thomas B Kinraide) 
research chemist 38 Spring Park av J Y 
“ Plummer 0 treas 592 £5 First S B h at 
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SANDWICH DIRECTORY 


King, Samuel P., cranberry grower, Main (S. H.) h. do. 
Kinraide, Thomas B., The Hermitage, Spectacle Pond, off 
County. 
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36. the entity of electricity. 

nt ntkllwil el U>r Iripfe Film ml EI«trl«Uj An UMI>|4!< IMUll «I • llmln|il»[ •mil* «l "■*«• ”* I 

Hlw IUi!) tLik«ik' j .nf HJgMlte I’EiAT * lu dHOiiflk'jFii tw vhaw. . w , r .,r ■],, 

Th* FMHlrl »9 |j«irti-njf (IMH * 4 » rtwN Mwlinur Hirtirt ■ l “‘®V^ ,e L"" 1 ' 1 . V h..-. - ’ TU. 

a ■ Tl>i- BrrliV Id H* rbmga fn'M ih«- iHfettlt* u« ih* XvfiiLLi'* erttafetkitt ihv i*wlii|fU' , , ,,, .. i ( i r 

til.* Hi* Mitt j ha* It. iirticiii aad. ml urn (li« INnIU^ I'nalim brtfu* a-i>l ^ lL ’ n-ir- -■ / 

m aartM*. Tkti^auh w wgulk unlit* lit# no ufipualtir* rla ■ 
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INSISTS EVERT ONE 
CAN LIVE 90 YEARS 


Treatment by- X-Ray Already 
Successful in Apoplexy, 
Specialist Decf&res 

NEW YORK- April D —The I:f* cf 
% human "ill be invTViisctJ frt>rrt 

ten It 1 fifteen jTai>, and possibly 
twenty years, by the ll^p of ?Icctrkit y 
In tb* treatment v f such maladies 
a poplexy. tSrtebt's disease am1 harden; 
l&g of the liter and arteries. It wai 
predicted tty ijr. Wil^um Henbum 
Sno"\ a JrPtciuiitft of Manhattan, ^ In 
y. lectury bertr* member*? of th.e New 
York Electrical S^kiy, Th^ ^faker's j 
proposed mt-tbml Of jirotunKing Mi 1 ' J 
startled ih* audience. but when ho Hud j 
i|c mohair su'd the use or the Boeniscn : 

ray in diagnosis and irttUmcm, those.! 

prt^Fnl, thmved credence in hh* siiLte-j 

- TJflFHU. 

Much n^5Cip success of the treat- 
* mini rrj <minded by Dr. f?ncnv depends 
on the IkliituJ us* of, the X-ray andj 
fcfvettmitU’ application’ of whai he rc- S 
ferred n« as hiffh frequency eJcdlflirity \ 
tie'raid apoplexy, Lsrig&rs disease utid 
hardening of the arteries and- liver are] 
duo to high blood pressure, whith 
oHidnolly rv catisM by uiifo-rondcn- 
fsii Ion. Bv subjecting a patient to | 
the.Utah frequency voltage the blood , 
pressure is reduced and the tuffer^r ■ 
is restored to a normal condition, be j 
said, as far as the designated ailments 

- are concerned. , * _ I 

Thcr** Is no reason, file electrical t 
specialist said* thut even* person I 
jfi-ould not 90 years or more, it 
the system of electrical treatment id 
applied p roperL y.. 

In amplifying his remarks, Dr, 

,-;dd it will 'bo necessary r*r the pa¬ 
tient suffering from any of the diseases 
be named to 1U‘# on a 're|erular diet pre- 
peribi-d by the physician. ami undergo 
the treatment. at least every two 
w*ckA He said he 1 b treating: a young 
student whose blood pressure ;a ist 
millimeter?, while the normal pressure 
[3 1-0 mil! imeters. That patient-is now 
living rM hc ? the speaker added, and in 
a few week* the btood pressure will 
■ be reduced and there will be no fur¬ 
ther uoeaslheas for hia ultimate re¬ 
covery* .j 

Without the use of high frequency 
' etectricity Dr. Snow said ji Ls prac¬ 
tically impossible to cause any reduc¬ 
tion of the blood pressure In the hu¬ 
man system. He adds that when .-the 
treatment he advocates becomes sen- 
eral the number of cases of apoplexy 
will be reduced to a minimum and 
tiiht. aE nfctny deaths? arc due to apo¬ 
plectic disorders. tin* life' of a human 
being wijj. be lengthened from tea to 
twenty years. ** 

Dr: Snow £nhS he has treated a large 
number of cases of .apoplexy and all 
with success. Where permanent cure a 
were not Accomplished the blood pres¬ 
sure ■fl.as so reduced that Jthb ^ufiferers 
ffelt relief. The speaker was tattieti- 
Iarly enipb^Uc in. ids statement that 
it will hot J>c long before -a 4 -human 
being wfu live beyond the Biblical ai- 
lot men t of ?d years, "and that instead 
' nf 30 years being, an" sxceptlanal age P 
It will he common am bog sueh persons 
m£¥ titke the ^rertlii i et iV m id - diet 
$ themselves 3n the manner’suitested 
- by the atteri^mg physician, : j * 

It ulgo 'was ‘pr^dlut^d "by Dr, .^now 
that the X-ray wiH play a prominent 
part in the Lreairhent of aU klod ft °f 
KXsetm diseases, especially jpulmonary 
^tuberculosis; Ha said gre^t .strides 
have been made along those lines by 
certain specialists, and that In tlve 
nenr future the une of -electrieity will 
pmv(?-in valuable in mcdicbie and sur-r 
sr? r y*- 1 ■ 1 . -.' ■ ,' 

Dr. Snow also toftf of the treatment 
„ of Fprnincd anttlea by applying 
‘ electricity to : t1ic injurod parts.- nv- 
f^aid such, injhrics : ^Ptijjinppntly 

inirwdViti fr.om one'fo thJ-eR/dayE, and. 
when at bnfel'ie not efTected an the 
. fourth, day somethlogr. must -hfc radi- 
r^ll v wrong. , rie explainejl . that .th* 
electricity rfirtiaei-ihelignments tc h>al 
much faster tiistn if nature works 
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Open Window Lets In 

Curing Effect of Sun 

New Yorfc—-T—Sun rays as the 
house-wife's friend, especially in the 
kitchen, Is a new representation of j 
medical science to the every-day 1 

world. 

"The housewife who would have, 
her home freer from tjic dangerous 
forms of germ life should let the 
sun in throveh the open window*,” 
said Dr. William Denham Snow of 
New York, at a conference on ultra- 
violet rays, "Ultra violet rays do not 
penetrate glass, and they are the ■ i 
bcncficiertfc rays that destroy bac- \ 
teria.” * ] 

Certain foods may bo evposed to = 
the sun with profit of another sort, \ 
Dr, Snow* added. , l 

"Various foods exposed to ultra- 1 
violet rays are rendered \Jtmninc ac- \ 
live, possessing effects which other- = 
wise would not be present,*’ he said, j = 
Flour, milk anil some other foods 1 
that arc subjected for periods to ul- I 
tfn-violet rays or lo the sun's rays, 1 
receive derived properties from the 1 
radiations which cau^c them to be- 1 
come more active in the processes of | 
bodybuilding."’ | 

Other properties of these porver- | 
ful invisible light rays Dr, Snow | = 
summarized as follows: they pene-il 
Irate running water and rid it of bac- | 
ferial life that might infection; j| 
they act upon the lime salts in circu- ' = 
lation In the blood so that it can he § 
used in bone-building, and in this H 
way they aie the specific cure for 1 
rickets. 1 = 
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Fm. Mi'tlunl of Trent in c|: Tuberculosii with High'frcqticnry ArpnnUus 

{OvEnglon Apptmntis); Puttiiit Connected lo One t*nle Uinnr/h Kleciroda 
in Hiiiid. A|ijdii ntion with Vacuum Tuba toChnt, Front, nuil ttnek. 
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The Rogers 

Violet Ray High Frequency Generator 

E LECTRICITY has been used by the med¬ 
ical profession, in one form or another, 
for more than one hundred and twenty-five 
years. 

Many different forms of current have been 
utilised by the physician during this period 
for the treatment and cure of disease, and for 
the relief of pain, and restoration of normal 
conditions generally. 

Until the discovery of High Frequency 
Electricity, these treatments were accomplished 
with much pain and discomfort to the patient, 
but now, with the Rogers Violet Ray High 
Frequency Generator, the body may be filled 
with electric current, with tremendous stimu¬ 
lating power, without the slightest danger, 
without pain, without discomfort of any sort, 
and may be used in the home, regardless of 
the very limited experience of the average lay¬ 
man, 

The Rogers Violet Ray High Frequency 
Generator is absolutely safe. There is no 
shock, no burn, no pain. On the contrary, 
there is a pleasant, invigorating, health-giving 
sense of warmth that makes rich, red blood, 
forcing it through congested areas, breaking 
down adhesions, and bringing about a normal, 
healthy condition. 

With the use of the Rogers Violet Ray Gen¬ 
erator every cell, every nerve, every fibre o» 
the body is invigorated, stimulated and helped 
by Nature's own agent to resume normal func¬ 
tions. 
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Type D 


P AINS disappear, blood is purified, proper 
circulation is established, vital organs are 
stimulated into normal action, and thus the 
impurities In the system are carried off. 

Do you know that most all disease is caused 
by congestion? Violet Ray High Frequency , 
with its wonderfully rapid vibration and con¬ 
sequent stimulation, penetrates to every point 
of congestion and acts directly upon the dis¬ 
eased area. It acts quickly and surely. 

The ozone produced by the Rogers Violet 
Ray Generator is decidedly beneficial, espe¬ 
cially in weak, aenemic, nervous and run-down 
people. It supplies the needed oxygen to tone 
up the system, and improve the blood* 

In neuralgia, neuritis, rheumatism, etc., the 
wonderful soothing effect of Violet Ray can¬ 
not be fully appreciated until used. It causes 
pain to disappear, and a refreshing, quieting 
warmth is felt, and life is again worth 
living. The Violet Ray Current has been well 
termed, "The Breath of Life." 
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H AY fever, bronchitis, catarrh, tonsilitis, 
etc., are treated daily with Violet Ray by 
thousands of physicians with most gratifying 
results. 

Children may beJtreated freely with the most 
wonderful of currents, without the slightest 
danger, and their young bodies invigorated 
and made strong and able to resist with greater 
efficiency the ordinary illnesses of childhood. 

Violet Ray is sunshine to the body. Make 
your own sunshine in your home, give your 
body plenty of it. Everybody must have it. 

VIOLET RAY AID TO BEAUTY 

"Woman is as eld as she looks, man as old as he feels" 
We have all heard this old adage many, 
many times* It is true, and we all know it. 

Women, preserve your beauty. It is one of 
Nature’s greatest gifts and you can retain 
the bloom of youth, the elastic step, and 
sparkling eye if you just help Nature a wee 
bit. Rogers Violet Ray Generator furnishes 
just the proper help to out-wit “old age. Jh 
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R ^GH, red blood is supplied to the skin by 
use of Violet Ray. It nourishes the 
starved tissues and cells, brings the radiant hue 
of health and vigor, and smooths out the 
wrinkles of time. 

Do not delay this treatment. Do it now, 

SCALP AND HAIR TREATMENT 

Do not neglect your hair and scalp* “A 
woman’s hair is her crowning beauty.” 

The strong, stimulating effect of the Violet 
Ray is an accepted treatment for the relief of 
falling hair, sickly condition of the scalp and 
for the restoration of normal color to the 
hair, even in semi-advanced age. 

The Rogers Violet Ray will make the hair 
soft and restore its natural brilliancy* 


MEN USE HIGH FREQUENCY 

Nervous, weak, aenemic, broken-down men, 
confined in your office without means of proper 
exercise, or outdoor atmosphere, use the Rog¬ 
ers Violet Ray Generator. Supply artificially 
Nature’s elements that your poor, sick body is 
ervinz for* Do you realize that you have 
within your reach an agent that will fit you 
to do better work, make your life happier and 
lengthen your years? Violet Ray of High 
Fr^uency is a miracle worker. “It touches 

Lb For°that “tired feeling" after a hard day's 
WO rk. when you 

just generally ’ violet Ray Gener- 

a ° r * \iir wd make those around you hap- 

pieT 'Tryl* You will surely be convinced. 
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Facial Treatment 

Do not confound Violet Ray High Fre¬ 
quency with a vibrator* There is an entirely 
different action. The vibrator offers a local 
mechanical shaking. The High Frequency 
current is a systemic treatment, every cell re¬ 
ceiving electrical stimulation, and every fibre 
of the body benefited by the current. 
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T AKE your treatments before retiring. Ex¬ 
perience the delightful results of complete 

relaxation that is manifest following a Violet 
Ray bath, driving away the nerve destroying 
demons, insomnia, restlessness and nervous¬ 
ness. Get full benefit from your sleep by se¬ 
curing absolute relaxation from the Rogers 
Violet Ray High Frequency Generator treat¬ 
ment- 
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Treating the Scalp and Hair 
The Rogers Model D generator operates 
equally well on either alternating or direct cur¬ 
rent from 100 V- to 130 V, and special coils 
are provided without extra cost, where differ¬ 
ent current is used> t 
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Rogers Violet Ray High Frequency 
X Generator, Model D, is just the instru- 
ment you have been looking for. It is pro- 
*tj { ky U. S. patents, and any infringement 
will be prosecuted. Our patents cover the 
spark-free cord, rendering it impossible for 
operator or patient to receive shock or bum* 

1 he separable handle, small, convenient and 
easily adjusted, makes the Model D a house¬ 
hold instrument without a single exception, 
the most perfect generator of the age. 

Our generator is NOT THE CHEAPEST, 
but it is THE REST. 

The voltage is high, and the vibration so 
rapid that no pain or discomfort is felt, and 
the amperage is so controlled that it is impos¬ 
sible to cause injury, 

Violet Ray of High Frequency is used by 
fully 75 percent of physicians of all schools, 
and is enthusiastically endorsed by many of 
the leading therapeutic magazines* Physicians, 
osteopaths, chiropractors, masseurs, beauty 
parlors* hair dressers* all use and endorse 
Violet Ray High Frequency. 

The home is the ideal place for High Fre¬ 
quency treatment. Here you have the little 
mechanical doctor always ready* sunshine or 
rain, in emergency or chronic cases, never com¬ 
plaining and with no bills to follow. 

Full instructions are provided with each gen¬ 
erator, covering method of operation and gen¬ 
eral technique of treatment in all diseases or 
disorders, where High Frequency Is indicated* 
making it convenient and absolutely safe tor 
home use. Write for catalogue. 

Pric* of Machine, complete with one 
Surface Applicator* $25.00 

_ S 
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Rig, 4,697.—Scheidel-Western suitcase portable coil. The parts are: A, cathode; B, anode; 
C, assistant anode; D, regulating chamber; F, regulating adjuster; G, tube holder: 
H, tube holder socket; I, connection tapes; J, left hand terminal post; K, right hand 
terminal post; L, regulating rod; M, main line switch; N, connecting cord; O, connecting 
cord sockets; P, selector switch; Q, interrupter spark gap; R, controller switch; S, 
D’Arsonval; T, cautery and diagnostic lamp; U, sinusoidal current. To operate , set 
the X ray switch at the back to the point marked X ray t or controller switch to any of the 
six points of varying strength; close the main switch ? and adjust the spark gap until 
the tube is operating satisfactory. Then open the mam line switch, and, after the plate 
is in position, close the switch for the length of time necessary to make the exposure. A 
radiograph of the hip can be obtained in 45 seconds, or if an intensifying screen be used, 
the time is reduced to between 10 and 15 seconds; other parts in proportion. The high 
frequency current may be applied by means of the three vacuum electrodes furnished 
with the coil, connecting to. either of the two main posts. This current has a very high 
rate of oscillation, making it practically without sensation. The D ’ Arson val current is 
applied by connecting to the two binding posts marked “D’Arsonval" and the strength 
of this current is regulated in the same manner as is the high frequency, by the setting 
of the controller switch and spark gap. The cautery is used by connecting handle and 
electrodes furnished with the outfit to the binding posts marked catttery, and varying the 
amount of current with the controller switch. A diagnostic lamp on a long handle is 
supplied and the amount of current controlled by varying the strength with the main 
controlling switch. Any electric lighted diagnostic instruments may be used with this 
coil. The sinusoidal current for inducing muscular contraction without pain is applied 
by means of metal or moist electrodes, connections being made to the two binding posts 
marked sinusoidal. 
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Fig. 4,651 .—Columbia high frequency outfit consisting of a coil in carrying case (7 H X 12HX&H 
in.)* 8 ft. silk covered cord and plug ready to attach to any light socket. One insulate 
connecting cord. One set of six vacuum electrodes: No. 1, surface No. 2, nasal;, JNo.i, 
urethral; No. 4, throat; No. 5, rectal; No. 6, vaginal; No. 7, insulated handle with 
swivel connector and adjustable to different sizes of electrode. 
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Fig. 4,693,—Scheidei-Western radiographic special coil with anti-acid interrupter for X ra^ 
treatment. 
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PtG. 4,694.—Scheidel-Western third terminal on radiographic special coils. The third terminal 
is for regulating the vacuum in X ray tubes, which is accomplished by moving a cord reel 
that is connected to the regulating bulb of the tube either to or from the negative or posi¬ 
tive pole as desired. This transfers the unpleasant regulating spark from near the patient 
to the coil, several feet away, and enables the vacuum to be regulated without stopping the 
machine or moving from the switchboard. The series gaps also provide a means for 
putting into the circuit a double spark gap to eliminate inverse if ever required. 
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Pig. 4,665 .—Hutton inductance switch. Every point on the inductance represents a distinct 
value in the secondary voltage from the coil by changing the ratio of the primary turns 
of wire to the secondary. The connections are made so that the markings on the dial 
represent the turns of wire as follows: PI equals one layer primary winding; P 2 equals, 
two layers primary winding in parallel; P3 equals three layers primary winding in parallel;, 
P4 equals four layers primary winding in parallel^ S 2 equals two layers primary winding: 
in seriesS3 equals three layers primary winding in series; S4 equals four layers primary 
winding in series^ 2SP equals four layers primary winding in series parallel. Uses of 
the different winding .* All windings are used with the electrolytic interrupter, and 
only windings S3 and S4 with the mercury interrupter. For X ray with the anti-acid 
interrupter S 2 and_ S3 are used and for high frequency treatment S 2 and S3. When used 
with the electrolytic interrupter, setting the switch PI to P4 is for radiographic work with 
hard tubes. P4_ gives the least inverse in the tube. For use with medium tubes, use the 
setting 2 SP, which gives more detail in the radiograph than does P 4 , and practically no 
inverse. S 2 is the setting for medium or high tubes, for treatment work, and S3 and S4 
for low tubes, or, with the mercury interrupter. Both 2SP and S 2 give greater ampere- 
age and less voltage, therefore but one-half the regular spark length is obtained that will 
be given by the setting 911 P4, From the description given, it will be seen that this acts 
as a selector switch and is essential for the best radiographic and treatment work 'Wider 
all conditions* 
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Fig. 





4,701.—Scheidel-Western X ray bracket stand and patient. The illustrations show the 
bracket fastened to the wall by means of screws or bolts through a heavy plate to which 
is attached an arc that swings from side to side. To this arc is attached the arm supporting 
the tube and protection bowl. It will be noted in the illustration that a separate connecting 
rod keeps this bearing so that the tube is horizontal at any height, ihe tube bowl is 
mounted in a special saddle that may be tilted from side to side* As this can be revolved, 
also, every adjustment desired can be obtained, quickly. The tube is neid m 
securely by rubber and fibre clamps. It will be noted in the illustration that thi; 
stand may be used for making Roentgenograms from either side or the head 
moving the patient. The tube travel is from SO inches from the wall to a maximum of 
52 Y% inches, and the up and down motion is 38 inches. 


(C) Jeff Behary 2019 


6 




(C) Jeff Behary 2019 


7 











(C) Jeff Behary 2019 


8 


















(C) Jeff Behary 2019 
















(C) Jeff Behary 2019 


10 























(C) Jeff Behary 2019 


11 













(C) Jeff Behary 2019 


12 







































(C) Jeff Behary 2019 


13 








(C) Jeff Behary 2019 


14 









(C) Jeff Behary 2019 


15 









(C) Jeff Behary 2019 


16 

















(C) Jeff Behary 2019 


17 



















Hi 















(C) Jeff Behary 2019 


19 













(C) Jeff Behary 2019 


20 













(C) Jeff Behary 2019 


21 











(C) Jeff Behary 2019 


22 

































(C) Jeff Behary 2019 


23 





























(C) Jeff Behary 2019 


24 









sch emetic, for srmwG electric ph&tqmwa 


OUTPUT 


P01HT 


nw£ 


O'ftRSoNWL 


6PPUM 


POTTAJV*L 
> XFMR < 

JUUUUX 


V//NRIAC 


(C)7EFFB£W RY Zoo 7 


rri: ; 













_ 

















TE 5 LR C 0 























I 






















_ 

















” 

















■ 

_ 











T— 

— 

$ 










































' X 
Q 




















— 






1 

H 














s 













c\ 








. 





\J 



























p 















Z 



H- 

* Ll 












Ott ^ 
<£ UJ 
M Cl 

























u 











— 








i O 













- 






LU 












































s 



























^ 1 
V 






























































Q 1 











c 












> 























CD 






































































428 


NOTES 


,,GROUND"" is a large plate cap with only one section, well-insulated from 
itself to form a large surface area, ie, electro-static ground rather than 
connection to earth. This allows multiple ,,grounds"" independent of each 
other in the circuit if needed, the large capacity reducing the potential 
of the terminal to a minimum voltage. 

VARIAC can be either a variable transformer or industrial control transformer! 

REACTANCE/CHOKE COIL is a large 50A POWERSTAT wired in series to form a very 
sensitive reactance coil. When in use, as little as one turn of wire can 
effect the firing of the spark gap. 

SPARK GAP is of the quenched variety. A small adjustable Aepinus Condenser 
works fine, or a mica cap of around .001 mfd or so in the case that a normal 
spark gap is used. Of course the contact faces must be tungsten. 

SPARK GAP FIRES A MAXIMUM OF 1-2 TIMES PER SECOND! 

Output of Tesla Coil is manipulated by capacities and point-plane methods of 
rectification. Points should be heavily shielded to prevent oscillation of 
the discharge as much as possible. 

VARIABLE CONDENSER is the Behary Binary Adjustable Capacitor. 

(C) Jeff Behary 2007 

Based largely on the work of Nikola Tesla and Thomas Burton Kinraide. 
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liKllrillt In rU'ktrl i* mill '.*>Li. j 'jmalii 4 ! Ui U 
h.i i Ii iik* an-* n kbiiini n M -il VAlil" IN 
Nlll Mini I • i 111 r >E|lir |>-|Llll l 111 Hill 1 

11 . n I in .=ise i-f n nl.hi lm rl''i > iif renulIrlMfen 
-nil Tl lull'kl ,1 ' i 3 lv Ilf I-Eiriilfli 1 EllJiSSnll I I 

ili ii. h qcuHit-lalH. iilErjrUjIiH LLctit b 
-i fail dilhm"l /fan# i i i>M ,wdfij 

' < r ; rr -. ; « • t ' IT ,i , ,, i . ■ ,4 If 

Ki>r l iiili iLkiE | hki hi Mi 1 fin.| liui 
i ■■ 11- hlt&l nl 1 1 iii'Uil** I • fl*-t live ii» h . 

-mt II I LuriMii'U 4 pi in rl i \1 ,’1 i ll i h 
I lLrurlnh -1 l.nni|i 

K locLtwite u tn t i • «rt u f ( 'i« rfiiiHam p 
nr t ht- Io.■ ■ b ih 111 

a L'iHJiiditi 

I h rir«* ■ s*ii-iiiifif hn* In + Ii - |li|i 3 it.bwI 
I i HijaiilM-f ipI ff-aJ-4 in ih>- tr-ai.m-nl 

"it i -ifr Iniiii-o ->r il.. '--iiim »feu 

iIiijT? * hii* h_yv*- ri'flmrfi'il ■ *11 II* if *! 1 linin' 
r 4 irvrlm 1 > - I I Eufer ji |ipi a il iTiiklil ^ pla^v In 
rui 4 Hr I Pih ffli in riJffcifil -|w«li|ljlliiri 

Isj Hhin|l! 4 Alilr ii-.n Hill III IHktflKllI * »Pl"> 

F*-P 4 |*feair> PI 

II || h ■ alii! l«*Fil fill I Ifni 1 III. riMHlB 
I ilfijj nrr * Ini ji* ml hi c lUiBlflirilnn h>i a 
Ihi >| iikB-rVljlll. i. "I m • ifl-IHl.iEllf 4 l1ivLbIfiI 

■ IlnliaEU. Hi-l-h EfCllli ihi* JJIU'lhl| 

• i; ! P.r lifer- a | r ■ 1 111 ■ 1 ■ ■■ 1 1 FhrYi" h-ii ■ a" * il 


rH*n*rli*li!» fjit in ■ b Liln and 

■fis-T riht* nr i»n TP+Jlm^ritP. a-l*4. **- 

rfrFiljEi! I. - J*rEii-iH4 ■ rriurni nP II.* liL>.*r>! 

I I.hUimB !- ! .(. , l±l Etc 4 j > .> P hr a I Tbn*. H liJW^ ani 

-u*«m lid |»# iht ruh-. *wwm In llia-fc 

* r« nM rnr*-I a I Ini4t 1 r »c-inrlJj 
IK Brfibr !*!> i^rf'irm Hli<ts-rr«irr kSn*- 
mb- i>y esjIili kin. d 'i • j > 14.1 - ■-1 j^Hfeurc- i f iha 
|ri|ljhfi i-! Icf' llkBl-*-il |tal: i'l Ik* fw f M. 

Till* run lip *11 n&iitlilM-l h> -igi^aEiir 

111* 111* rr-r 1 U I!j fit * p*i4CrfW Iti-rliJOB. 
n IIrl 4 ||*h Phbr E'llCUi -i* fk ltlirb Li <1 IBUk ta lit 
liuftir# 1 hr fUliin nf fell* *!jM mill Id 
d 1.1 Sri ifHbiBiilAEpfl TLLi ni-iFynt fiif rh^ 

tTHMl Jl-B.Fl, LH i Klrrfl « B.f Idr 111* Ifm- -*f 
** |N > I m !3f 4 4Hlflt PTWEN'I ■nlfc-l 'llilllr ilflr 

flfH'H l.Ihllr, pml . |r Mijki 

Til r^l- * r r PI I* Pl> If I tl t|r diilfllil llu»5 PtiF 
fll* Mk|i»l K?ir ti rtrail felt ■■*!iLjT|r ■ In III 
4MKT*tl|:N i Ii 4 JHlUi III lilAfli kphlfe f If 

PhiIiiiiI <rflr£nn lh cu-il. in. * l||#- 

p n* bJIEi fimm h|p-1 HH-rinBii| ill »n ULaj I* 1 
nh|n Hirf 4di Ihiwp i 11rtj.i n * >T fNmi miltui- 1 
E1I4TJHP1-- ulliEIE* — Wei' W'-iTJ, Hf j- ■■r' 
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■ q Irlfill 
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1 r fdilTrsi'Til |"T 
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IhiitopJiorclS't VlcrtkiUii>n in K.vi* 

Dineu-HtM 

lll'PTAV 

fll« Ilfel a I- I iil I l u -1 *ir .if:i=H hi'ri 11 is 111 % 

IU*-m-!i by u-r.ii* uf .il ■-.1 in- 1 ‘iirrKHi * rr -tn- 
1 1 i-ii I ■■ |ilh-> ii ii sm|mrl|jiii rub- hi rn-mJerr 

lliump^ li*4 Bill*’ 4if imi-if ihnl lnliiis^lMW* { 

#.||h- iih'il IcJillwii wrihliL iibjrMhlrtiln IlnllM 
4lEl4‘IH 111 I III llfc [•■llll r ll i.l ■ ! ill M.lllfell feff - ilP 
Ibbil iJiflm.jK'Uftll! tl PiUCLb ■ Il I" 1 1. >p to Ell'll’ 
ini. in iMfeinifinn jirn-«-iir"- 

An'inll ill: life ihii aiithiir 1 - i'hi. nil 11 ir. 1 " 
nf hin,h> j'liiF*. 4lh-*idicTi uE ill* I'lrp'-i 
rih-|kiEnfe frr'iju.tail h Em |nnEt.r-lNiT¥Lk- rni..i 
kulUifi. II. - ii- I-jIIi if s. * rrfilti-lfinrtii illfe 
i-f [Ini 1 minI uiLri'niiElM iLrw inkEiU* t i ,r " 

.I IW4P lit tuppp ilfife^ «f iilT*l«Jbl 

E ■ |inHIi, . Hlrliina 1 'IlI-it^lLi" 'S 3 ’^' -hi I 

ndfc tan LLIl, or "jilininif * 1 ». •• SiImNiI* 

U rAlit ■ SHli- U rffp*Ll Ui- ji 5 -ii iLhln- 

ri-i-ifliii„ uilikiui: fiyiferiiii rhi f, ‘■ ■ 

IihImiui* cf iTfcr put.mil. Mkrimi- ? , 

1 rill, i-ILh'ium lui - N nlpilllHt 1-13'+-' M «l 
ini ri ,1*1-* 111 L.)EiililEid.lhin »Hh aiir*!Hhii 
iltu 4 ?tf«!l p.r ■drrHiltifc, tin Ilk lyn*-r«Ssi 
yi! 3 fiSfi.- 4 i‘l ■ Pi' » cnliii -I h iiiStn l^-P 1 -mJ 
tiu > m HLimiilnUiiR: m-cliiii «• n Hi'” rhsTic.-a 
k |Hfell<-l I nira. 

Ill ami p I ii Ti’i il. in* iHf III* f-iIrtiWi tl* 
i-*-irlH< wJlH imiUijihnh *!■ 

run Up Ifirin 1 ITVMU»*HI' =.mE 
aiul Hd rrikti I lii Fit juIi* -^h. iib ir. jnii rar' 

In I'hknnh- i nkFi dali Imm^ilrniakbi mr*’ 

Mpjkhiirinl- 1* miirt- i-rfi-rghr ijuinann 
4tfh.ii"t"liiii > **l" can h* Rii|t|lr*l In CllUf i rpl 
lirrfM'Fh- n tit 111 All .it nnfih-HC- 

■ 11 ■ niri Intrrf-ph- «■ i i Es klir n-uat ir*-^S- 
Bji«-|i| by 4iln1mpnl4 nr "lr*i|i« i^r tiiy -*!*■ ■ 

4’IEHn IfK-aimrfii wllli'h mat I- Jd!tlr«i«l | 

I >Jl a. t ■ P t-11 *■> B-ip > k I rs .il Mtir.i nf cIIfi.I «-n- ill 
iiirrp'M’iii l^-itii- lit ihu !■■• iki ami 
ullp Ilf 111-- i-ftT". illTf-i P * ftlr.i»n1>-.D In a 


4 linmdig'k *ltM? liar ^Mlln lu. rk 

I t *-mrm i*F Efefal -rl * mill W B 

■ Bfelilrd tn FT | kVf . L , 
■■Mb 'trtn.ldifif^nrrllf IMarliriil^feiti 
FBrdQttlflr • 11 *ia| s-r EB^BT % ■ ItF iatna^ 
»»r™i* "fMito Tkfc*- -ci-Bdim Itj^a 

ib*HiU II# r%m ipti^kfnj, ^ ,d ^ 
rr- mhd tk* bl« r T»4iPE-^uiiiiirk or 
L .>ijp .bfetiA.fi.iii*- nn-dihraUht) h «f 
'h Eb-- r f-r j LEkiF-pi of Bhr arrl^rWii PMK, 
.rf El|P wy r A=lll -Ufld-U L. |l4 r Tl-tt! - ! -r 

iuui*^ Mf i: • i linn i-4e\ ■ < Uf«i«|nai>a >,? 

itffillPlP i Itl* m ">4r»lriiLl -!l****--r Tr*r.1 
tifc-BijL d<E -I... SpniP*rtof t«iriP nf ebhf 
h»» C |PH vfltfr. ■ tbf lifHlI iT|vflr‘r- 

Hk B |*pt IrtU^B c*| Ktfjdf bmlim* mmi 
•■mUnt “Irpr- fm* l«r* b !uci lfl.E*-ii — fl 
■f *-, /jf', ^ - Mi r* ■ - i/ k i,r , 

Fcir "■■i.*:*E4i "irtic.ifibrTmii. mi* 
4k*- ruvllftr|l-Arc# pJ *4 tJsiilirl 
, p till I* 


A Most Prominent 
DISEASE 

A LC1 hi in rami* MJ1 cI 1M> Pr'.i'd Slu j^i. 
pih^ail * jBiruf« ifiiir t*#ldLkuJv%- mn* i#| I hr 

hmt* Birrthsi s- * -I rillkVn . 


A Most Valuable 
TREATMENT 


A-ucfiamijm f iarriniirr m nvmu p ir iaJ 
"f-ri* it'tatii*-! 11 il C FbfThnUi- him. feUMri^- 
Km pTBi^Hki. 9- BOiTiiiJBT^4t a .T*pi|irnwi«. 
rjntih j.TinFp.nlLHj jnJ rfFritih 4 rrwjin ni ihir 

■tn fcr mlJukc* pfc*[. 1 i , n , aJ J.-v w 




Constrictor 

I i (finlrrr M I l E II I ■ ! 

.rfeir r.L’ir’pJ h ih ritiflP 1 . ■'k* 
m|£ itlJI 1 freqprf-JlUJC Jllj 
JM-tillfti: ib* 'll ■* 

; - rn ; Kl 4 *1 1 »«itii -ictf Fs*- ^ "■«' I' lb.'-'- 

■ 114.1 L ■ BUM VMTI*M 

Lhkti-lPC ukm, ■fHrnTB-ttrnd m U*H*-=UK*k. 
blvnii 
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on vention 

’ ■ ■ lw d l die ISur^irk l-Jhihi, 

Jh..nr ih. JiJlo.i*in K OnmdI.A«r p i^ 

Ik^wis 25?_ 

Kl T“, ssssssr — . - -« - 

ISUKMICK Irl.TlUPlfX^r. . , llr , kalnl 

WJb'f dlJ]?ir i ill j,< jnil rlc ■.<ri ■nil UCT 5 , 

DUftDlCK MACNBTHERM — miaaMnm ^ 

h’^Kliuii.l'l dlillirrznv 4mJ dtilftifui ^rry 

Hi J FtDJ CK SW r>-52 :■.(, ■ v.. iXuh 

EK Ft|.}E4..K. EN.>H 1 .\Ji| L iMr'ii ^ Pm|Ii> i 

wmm RMVTHMte CON^TRHTTOft ■. r ^ fU j v „ nilir rlifr 

FH.ru DICk SUCTIOM-PRESSUElIj UNIT hr v,^| ir , h^rt- 

ftLfRfJECK. ZOAI.ITE JlSfliA-Him LAMPS- „J. , Jn j 

ll ■: ■ II i r. 

Ill K I5ICK. ULTRAVIOLET LAMPS—j lir . r . lf jm1 

iPfTiifry nlLmmlir r^i;|--rn: 

BUKDICK CONOPHOkE Lum,- v,.- s ... 

13 UII I)] OK FEVSlM ( AhCiNT I dicii -.1 ll ■,•;•. n. i,. . 

IttJRDICK HLEKDE[> CtJRREN I ELEC1 liOM iPGICAl i NTT 
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The NEW 

&& \ 

ULTRIPLEX 
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>Jintl Wnv* Ulnthvrmy in 
Smu^Jl U 

* n 

Ii I r ml'Ii i I Iriiira nr *linri wj|v f ,|ln 
AfVW *** WHl nii'r^ pji-tiHTni ihlllliu 
i|Hl wfl Ni ibrt^Ff lit [In- |cin ii■ hr,-ini--ni 
j IftM-“ii*ii tl i ir p 11r ■ i' t » ■ i k 

I - il 1U A111 ■ H - -I I In- .uiiMiiPiili 

#TMji fctl. w M» h til" ■ illllnr I mry nLLIsA(^| 
|t fi-a ll. . -- jie.iIl t -.1 h UmiUNlt ii y ||..- | J (lll^ 
pi! \> i■** -i..i , I. 1 j, s -Kijn e,|«|n!H 

• !*■ iu ll-- rv n -f - rraiffitlim mi. I i.m-,, 
gpiiliEljF hrinin aNnui ii nuir* ra^il 
■ If I* T'* 1 ’ * i t YfAlHftP lip ilir>'i ll.ih! 

j“ ti* 1 1- + irlr*. Ihi«| J.if rhk>n U |k|j^- nf 
jfcir prinusirp fFvrvqUilli-v j> r ihv M-| r i L 
Eid: ? 111 I llul luB I^r 1 1ll irf war,’ •UnihiTiviy 
H* * lll-njWUllL q^i lkl In Hii \L*Ai).\ 

•Iiwju- 

j■ iHfilitni Ii' ^ imi v«.* ii 1 1- inn I iN nilni'nl, 

4i-,r. md\- ■Ibihi-Ttn.j- |« Atl 

i|i-f4-ai jinmi ei lii in mi^r nf nrnip rain p 11- 
\jff dnni’i- J'jArir -• flrWiii-j-ii X *,ln ( * B 

f*( f#.** 


TTip 11 -inihck *tii*si^i fontfli |nfi»- 

t\dw* hH.CIi I-I .li ¥r|j I hmkfei pml pjm. 
;r ■■:■ juii- ii< LinIuh eIlpii aIkifI h, a n¥■■ 
4^tkl-T3|l ? 


Shorl iiVavr DisiLl ht 1 r-m y in 

tfjrwmalaEj: 

Jl pCTl^‘ 4 i . 1 . I|j-^iS 

A ri Cf J' JrJTh ill Mipfr|piB?ti wLllh 
dlaEfcynujf .m l “ m\iU nhnrl-mi.**- Hn-r- 
ppj, u it iJip Huthnfr 1 * he3l^r that 13ir> 
lullPF !.■ ilrtdDirrl)r BLIfii'f ifpr 

r It*!-1 11.■ iPilhivni r ■'( lIU■ ihi’n iLml 

llvttwiCpacuuiB h I'lilLap s iki- alr-ikNi- jiflni- 
■H" - f Lhf Vqpilpipi) hRipll anil bn m» Hi* 
■-iiulaEKi i1iHij| |H-nr mill ■ m ulrh Liil IIh- 
-■.«■• mi l s ill •■in-ii. In . .!3jn hei- 11 ■ 3 1 ■ -1 
nuif- Wnil-ar kniE th^bn^r 

Fb»fi-»irr rlirru|iv alirT« Ibn 11 --n 11 - 1 -- 

1 '-11: 1 T mT rhih i i- 11 Ii:-III h > .1 MM ■ « 11 li a I j I iil >-n 

Mi « rvulnMnia tJirTnppI lii-- parti IFi'iiU'il. 

3 ■ ! rmnt incrrj^t-- ■ Iir“ -iP-uii mr which 

hf-M>i frjrpLi-1-lr* I PJi¥nS (iLriiUflh 11ll* 

Thu.* 4pPiiiPhi In rrililmJ ili*iL 

pm\H IfllrVEnl in liiJ Inn irinl iMV i-XII ll,Af ■—B 
ir- AkwrifSH-il, 

Tfaurp kv ■ markc'd Irnfirr-v^nii n4 In i fi»- 

|lfi I I- ||1 4 I|»3|rfr»] | LJpillllhlSl llll?HHlltl I- 

■ni*n m -- -| Mbit ?i" N* pn 'jhHl, n ki‘|j Ip 

i*ri}ipf»?rrt rh*P iiMiHh- nr>il lrrl>?il | l HiJ* 
ih*r m i f firtinji jipItH- laii^'ii 

4Ef ipprar. 

F■ - hip|r i 'i’iip pnE|Hi| l "iijii N Ih ilB if 
-rip Jjp- r ’tiriimj i|i1f r , Tbp- i'll^ hi lw 
bp-inr nji^iP-rTWi’nl ITp nnd#r Np 
fdllJifi raft lU»- |Nj»I Mrlirf 

PiftMP tHim up P |„I (hii niijilnr |f*ifi|l hm. 

* #nrl*iihj an#eJi ni* >lkLlPlrwd whip! 
* Jl1 * I * ' I -U khKi r li ll Hip r iNTtPfiPl 

* Wi! Ij^ .11 rT Pj«kfcu-I lb-> ajr±ii-d iJl lcl*B 
j^AI hr<f Pi,-* B • lif r li ■ Ii lit dwf* 

■t+T Wfc-t) 

in ill kPifit iiwf II 1 1 Wrf-I | In |i#«Ipi 
■ hL p*Uir| irt*r(inrnii frf fli* mlfliiiHr 


W |||, iUhIipPi r I -M* fiiiail l |! h- I MlMi 

... . |.-111f4 . .. . -Ipirtni- Ihl- 

\Mti IritnfUbli hi-III ll I i»*iIn '^iili 1 rhl 
, M |||||. H P 1-reiMr if VfdTUHh liiimiail hi 1 I'l 
|,p i h.ji.. T .| I'llK i r» A>in i'i fc ni- ui- " 
wUli ll|fc INPHNP"liH|cfl rttPl. Ill»l IlM' limp I* 

-I,. ... ..Ih in ■■ ukNiutp -Mi.r 

in. inyn, f3i- ... * Ui,a 

iIhh . pN^hli Mi*■ nH 11,1 


i.rtm'iw will nr^hi.il-h ^lupn^ar i 
fhi* inn 1 "f ■ iriiluI s eii .'i- y W##. 
faz ■* m I. IP I .«! ” l^d‘ J»- ! -V»r 

Tlin IkiuiLl.-h Un*nrEhnrra. nr IIUF- 
lin k TTibl#i idler 
'wfri ft* hJiiaii'Tinj m*i I'BhArF 1* c*™- 
rt'liikfr- _ 
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t a nwnm| i\ 1 Ha I hi’i my 

Si’ll‘‘1-1.4 E.i. n iii-l'tii*. 

U ih f«- ■ i - 1 • i«.j |i! >i . i.vihIp. 1 lhAl nil 
l M il iliumFBiJ » rrnI In i p i ■ [-IBM lit mb 
■ii# 5 vrii)»a irf li**t Mai>rilH^li |*>riMT ■ 
r li'--, a; h ."ril'l 1*1 l-.U il I I 11 -i, |L| 

i .»h t*tnu T|m phpihnliiifilrvi h 

f-vlB 1'H^in t 1 1 fcj truil lial .||uU|t-M!lH . H1 p 

111r*rAT« il . ! rrvtttliiF^i. urtsM-fj: gml ni> ■! i> h 
"•r*i Ill’ll iiMFi4-Hi-*.kl uUtoi 

f-ir Ihm^ruik Ukvt .1 I h I- 

itwattapn rtfhrf mi mam bb,| i| M ini 

" ..I ten* iif UMIi'MImn uni *h 

wirptiMi 

1 • r ’ ihU T.IPi, llul ill-.-^J ii’n | 

pfHT * nri -nhiii i •h^rpllub, mi.h „ 
- IT ^.iII.iii |rfc| ; - r I !■ , r|FJ , '«! iitii» ferVUT 

. ■ m- .lUifcmns m-.ii 

HWttl Uta? iBiUrrat-r thi> jirriHEIi^ rtf |fo- 
rrrLPj,tl 1h ^ *■■"■! HHbi-h • I«.r ■ rvil mi wdF|« 

nnl'iu ihnl nii^ rfilili In n 
■i •< T TII J Jh'^' iFm-FIiIIii rnurn- 

Ui n.rhrr ’ I IlliJr. cna tin. I^nv \ir# 

"* 8 ■»' in^roU-’i. n || run <if nm- 

ITC'.-UL ||-*! ri h.r !nin im;i I ir-1 ij |’irM> i> if, 

r|t>b _h “ rrwr^iiiTi i| In 11; i"PT,iji o,,,. 
frt hnyiri ]-i-r. liEn.s,| 

Low Voltage Therapy 
at Its Best 



NERVE TESTING 

MUSCLE REGENERATION 

f-OSiTIVE AMD NEGATIVE 
GALVANISM 


V SINE-O-TRON 

Low Vdlage Generator 


THE 



Have TWO Zaalites 

A .. “f l-liytimui* rami S^hu, „ , 1(rf 

|,V, l„ rrfl.vi*,, |Hilll , r „,i,, r| JJiJ s« jL j. (hBt , h 

1"" .', la 'K r »««* ollL, u , r ^ lld , 

FLiruhlf ^nulitc I nr tlhr lrfjrjt, P ni ,.f hfrtrf 


' mi If Iih. 1. IL ill Fun I in jiiy ndvmm K ri 

Cfl h-in iPIJ- .Jr, ^..IJiciciru I V.cjh^ 





li-it Ip |ii>Tiuniii i il If ilii- rnic Jm.- iit^ 

■ nr-i"ri| pIpnirkBEill^ u¥i-r Ehi 1 pr- vi iii ■ 
r^iir nr li ivnir h mm. [nr iln> h^iur, 

n^raEm-n |. jhihe |hnikl1 

III >lli'J| il J-4PU 1J|. |in!-ViL-J,l>v iLl.i - 
Ul^PniJ ftp I Iiiv4.il hy f hM pp'itliu.miBLLfPB 
■r^l l* ri.'FM-nr-n.i j .i uuh Jh-|,’ InEit-TTals, 
nil! ilCf'h Ifcmr H-lihft qiI marknl \T\c-Tfo.*,fl 
In Ih-r- mil- l» nl-► i n-ii TIhua iihiI niily 

lei’ll. |a ■ ■ p■ i"i- m ri■ *11 iir-rlncmi'il 

Fin r*iisr^ i him liir-.*-- jiFilps rhui ilihn 
iprii-Nr’F Ji.ji bffli niE-ilji- •! I li 1||- c-M^N- 
Ihpff Hnn r§i-i:a* n ^ Lh | |i«- miar- 
h III ITv >H n '-‘lE II- II "kT'lliii- hi I In- nambcr 

■ ■r • jin-*« i -r sinrmj- I iih-v kli-Ki-i-mi i’ futki-rr- 

inu i 1 3 L 1 p i IrH’lvlp- ii|,n-i .jbEIm i| - — / uph.iJ 
i.'ipn 1 FrJ ?■';.* V.- -. ’r. i*, ir L , r. it 

/pliny? Jm Fraw .1 frJ. . t tn. 


11 i r id 11 b ■ liur hi-r m ;■ ^[-i[urniTii 

.. i lnii*" n lunihhi ' inn- >4 "Imri 

w»rc-_ Niue 1*11’. i j !li’-.-ir-:-iiini:EiytJi“ 

Mill IP III ill. iljil i-lireiriitiUfM-'ry .|i|Mh 


Knr\y DliLk-no^Ls nf Tubemil^h 

".nriri TWVjifi+]Kth 

X-r:ijrh nf n-.- cb -,-4 n-r- >.| -laNiahli-! 

atm ihauj.t ni^ay* „ U W. 

If tOKlIblr. HI D TiHulbii, V memU\M m | D 
INIh rflaniM UGU. If fl*m -|]| .ll.rinjUL hb 
F'liyircAl 11 mil 11 y-* h-, .i[ Irnur x ihini. 
Mini Jii, |i hh ’x 111 i Mi-h-14r r jj| M i 
li u iJiinl ruprt pir^crHt im In ifrn 
rh i* p I I hull lilh nJiJp.lnil rtfrffcnj-ft ri l hjiI, 
*131 rliwck Trpy dmiurlF, LE Uhl U^. 
hn-Lt. mrb in,- 1^*7 ^«iL-fwi-i 1.. 
hln iflfitnitjr. fifr wHI ftlml i 3 i t sc-r.M t»-t, 4U 
nniNldrrably tm>nu iraTolvrrjir:n tkun 
win- hr-mcbi Hiqpt pn -■ h 11:11 1. il mi n nsU ^ 

m r-Niilt mitrh mo nr alarm nci ran In 
rhn F-Btll’ac -ft ... -* r r >_, , 


l h ari uf your rmiihiF rhnrlrnii 
rt iriinnllMZI ”1 III" rhi sl wllli * 
Ilimlkk >"l imm- rupp a.a-J X-1 !im 
j 1111 Ir 


Yoa Ate RocfrLvLmg Lhc SYLLABUS Through Ihe Courltay d 

The Distributor ot Burdick PIlyfiiocil Therapy 
Apparatus in Your Territory 

a fni 

The Burdick Corporation 

MILTON. WISCONSIN 


M;i ri u 11 ir 11 r: ri m ai 


Sfh-nrl Whit, l^mp S.Vnfci 
Hur||nrp-PiT*piiirr TJi^rn^jf Ualti 
K liyHimh riMiiirl- hit 

IfllhFfl II 1 1 n pIi - I I .:i II- L’N 
^1-ilrr I li Ir > H ml a^HIIM 
I I I irirt-lir^li hl 1 il Irn 

U r I- k .Slh’frf Tii»nrBi»m niBiPaUi 
Mi*-I.y M irm Fit i| Ifinir nl 


r-iiJ ltiiiiii j riirii"-- niiillirTinr 
^lii^ik-TTiMi 
klrthM 1 «--n^Jriiur 

Ninifc|!lii 1 T- t 

riir-FAi-y AvpirBEKii 
Cn-lniili 1 TPjiinjiy 11 p.ii.n up 
^( 1 -*wu FHin i'iinnir ia 
KPh’IpN fkikm ’ fi ? F liM’lS 


r. .-1... 1 I A 
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TF[R flinXCIL-X CORWRAIli 'U 
1031 Hiorth "nln Ctroot 
ian Ai^alaa. Cniif. 


IJJSTEUOTIO!^ P«l ttSK OJ i 


W > ! -i <* -rii ;TAI^r?;r,'i l TIC '.iro-raQOT 

Ko, 645 * " } VA53iaA SlSCTETOE 




am 


birfeohar-Luilt acoonsorloa u r a iltini^r.! tfl to oporntc. efficiently on 
ery aftikc ©f ak(.rttW»#a upparfetus, &Snd’: thu Ttorieun rur.urao 1 . ir^rr. 
hp vl: not stuhcUirdizDd tnalcant t jurAsiulB, It It, htnicvcr, roMi- 
■ar}' thnt Dig cord tip of oaoh wlectroda V« doiigmil to at the 
spacififf njuohijlC upon or icith Will oh the olcctroio La to ho unod, 
BoIomj nm iictofl wriQtig atook tips, toecthor eith t^.c. rutns of 
f-pporotufl thujy fit. Speoiel tips will h pr<Mjjfel.y an do* whon re¬ 
quired) for other mufcoa of mcohlnoe. 


STOCK TIP He. 1 


Fits f□lioKing 
puke* of naohinaaI 

BDCfCSEB 

pewbest 

ROBT. A FISCfciEE 
?35CBERTH3^ 


STOCK TT? TO . £ 
Fits following 
cilIcos 01 nnehincH 


ALOE 

UHOf'AR 

iuCfr-EZB 

I5LH03CK 


PRISTS 

SCE231CO 

r.oes 


STOCK TIP F0.9 flto '1. fi. FISCESER ^Chicago) FT I ■■ .lET 

J ™ ™ “™ “ 

STOCK TIP 1:0.4 fits UEBnL-PMRSHEXM EQUJFUElCf 


ITOCK TIP HO.5 fits HOGAN 311CTATt!HM oni othor :. cintonh cquipnent. 


S rtl FFItEC 

Eith^th, tl 0 M 1 «-tk. pr»rt.tl. 

the pyrcK tube digaiseoiroil from '**« ^tn 1 Pfition of the m«w 
btf^ofcnijD ir. shipment■ 

22 ."?* EU^SS 

^ olcat™*: r^y b- token apart by revoraine this *»««»■ 

STERTMflATtplT 

Th-ff-- clortredws say be atari Uk* l " ^ J : t^on^pir^njS"™ Tilled in 
p,rt-^rlc,r -.lution. « «>« IMditl 1*.* 

nttp.ni A- ( * ’ ^ / m -radur-TlY 

ir. o *<wl auto-sUv* or om-l irotar the iA«^n «trr. fyfox 

ife* busy phyaieJ.-n mw «»■■* ^tlor then stnrlWa* ^ tlib ° 

tuba* ctorllc onfl ™ hand reedy for u«p» ex -• 

r.ftor gegh uac* 
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WJIMTJCjIJ to TlfE nffiMT wrfit 

Iti utfinit " ( 1 j;“JL 2* «■ Tontrtic *l«*.rod« # th* *loifer n a» 1. ^ ....... 

te ott« * sr U» rtjj^iJhr i^rain®!** %v viM^h n trabteusut "-kl- ^ .„., 

■ ■:■:!.■ -- ,,J ° , *” d f 0 **"* tr*nttn»nt , Do not Nttoah to im-, induction .." . 

■>r to n ,*ire:lonl (.Irault. Onp of tlw ti-nutoirt puds (6*10 or -ilrou* ,"'._ T .., 

In *it tuflhSll to tlm rthfijf Hd nl(i|}tr(i4o i» ffli 1 ¥1® 1 t>J* BRillillifl, 

APPLICATION 

1, Slid orifiso should, flrnt to o loo nod of oxecsalvo pna or other sotri-tiom* 
2 . If bo ri small amount of K-T Jolly or. the tube* 

In uaitt E th» VAG1KAL ELEGtRODE 

ft* Flooo patient on wooden troatm&nt table In DordesAcntl 
pan it ion with foot in atiriMpi or &n table. 

b* Pisan the Pod electrode- or the Imtor obtfeerx-n troll a meed 

with an in&h an arnro thiuknena of folded nnd dry both to*--line* 

c. IJ* olootradc. daaa not rondily stay In pOdit isn, tr '<. ■ • -ifii 
around It with o atrip of 'V 1 ridheoito end :+t:ah *V td ,of 

the odhufllvn’ to the lipptT thlsfiS. If Un Vnj“lun 1 vrmK Is 

ojtoortaivdy la r go and disbanded, tho t-odo of the i loot rede 
uiay ho ftbaorbod by tho cause cs Jt In fsn^ d, 

in u*lng tho RECTAL- fttOSTATIC BLECTHOUE 
n, firmo potinlrt in Sin.* £1 prJlit ion. 

hi Plnoc the* Pud ole strode on the lower abdotrion for her t to the 
rectum, or directly over the prontcito for eonecantratIon 
of hoot to tho proatsto. ban folded taro line ior a™einE 
tho pad from the akin in tlio usual cjs rinor. Properly *up- 
part the pod Cron underneath with sand bdci, wooden bloai-* 
books, n rail of cotton or any onwranlont non-actrllio eb^e ■ 

In nflU'oaiQi, potient mny be plt.c* £ in " bore- - racist-nt 
punit ion, wall femurd to tho fast of tho treatment table. 

b, Electj’ade will uawslly stay Ir. position without support, 
but ndhocivo may bo vrrsjiped, a round it nnd the os id of tho 
jidhofliv: brought upw! rd end, rittnahod to the patient's tack* 

Hy bo dolnf,, tho lovorofjo will rcriat in nashin^ the c-T.d 
of thr tiihv directly agrtistat the profitnt... 

In iiBi 4 tj£ • lthen tho iyostotio or Vesir.nl d 1-.otrodi, if excessive heat i" 

£enor.-tad at tTii neheJiSTo '.'jitmioe to the orifice it ia ubh i*y f i- 
indiootlon that tilt olootrodf U y.ot ineurtpd far onou^ *»=*• ttiC ar ’ rict * 
HoWdVr r, tho tube oon I. wrtpped rtth snuso nt thic point if nedosarr, * 
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OrthAtiot; nr tie ; 



WitWti- i',t» hqcii f(ir ir.fi chitlODj j*) rt leu Irirly tlna^c nriourBOtured » iw- 

J. L_ .. -A T 1 .L. jm.4 __J . 


ye*r □ h r*p j, the flloutrod'j will not ”tiir F,Behir.o to V-^i - 
roeojuto and nllmr maximm cuijart (fin Jmdicntod by the nu*i_ J 
jKum rightward cwing of -be notcr ht-ndl . In susst acnas 
then RLiffislcnt hont J.a obtained for oil troctmiart * Dr fc with 
tht fto trlQctrodaG* ItOTTuVor, In tho rare coat- In rtiioh not 
odequate hint Is n*nliable, thu elcctrodt. nbeuld to furnished 
vttti n lor-'-r nttfioKT-cnt cord In rcBonnncc vlth ths specific 
or. chine, without ubr.rfct. 


IftTHIKEt- in nil npp lie nt ions of cither rlcetrode tJi- chix i: oper- t*.d 


axtotly nc when t*o roller treotir.ont peds cr,’ employed in -ny 
appliontion. 


TEiirt«!ATtinrftt» If n modern powerful abort v. re unit ie ‘being used, th 


tempo mturn erected is prEetie-ily without lirit,, r , l>pt 
oertcijily it la for gr ; ■ t-.r than potlont 1 r telcrTnoi: :nd 
beyond the amount that should h_ cdriinictvrod* THE3tEF‘T.'! J , 
when first us ins those cle strode, rdsiHUtrr or ly ”-ll 
qwoniticc of onerj^ until ostporienee Tins taught th 
correct dosage. 

ToaiporplureB will not only vary -eoc-rdlnc to thr ..ro •••* 
oncre - "turned on 11 t the cr chin-' r but will v rj I- .•< 
uccord lng to tho mtilci’ :>rd i.cdcl of nc chine, tV.-: a is; : : 
the imtiont, tho Bi z r of the pod U’Ctoode r rid the ! : . “ 

of spacing botwoon the pad find the patient, and □ cording 
to the pi’tiont 1 e ohocdc 'l nnke-up, 

A. laboratory typo themoteeter ( it —! 1 instnc-ont Cc.,rbifc *, 
fta., Double Eipncnd type 207£■*£) is rroan: ended), nay be 
Insertcd olong tho aide of thr clc ctrodt, until ti.' bull* ’ 
the thcr ao nc-tor oontretr the tissue irY^di ' ly adjnatnt 
tho active end of the electrode* A temper t'Jrr roc ding 
con them bo quickly coined, 121 this manner. 



xooBolYt donngi » 
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Eye, Ear, Nose and Throat 
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Directions for Installing Operating 

“EURISCO" 

The Thompson-PInater Eyo, Ear. Note and Throat 
Combinjitioij Cabinet 



Thompson & Plaster Co,, Inc. 

Leesburg, Va. Chicago. III. 
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„ .„,rwkii iicn-uLi' itofSw ir^(niHit»: ami. 

hrilK'i. ill' I" " 1 m-W*' atv "l' 11 " 11 ' 1 Willi Mi. |i;ilW. 

nnii'l alltt l««lv al raw ' _ 



High ITn|iH , |i, \ \'jlfllllm Tube- TftSI|mL*l]t’> ilPV fclldlCjltn! 
i:L-iK'Mlk in 1 11iivi5«*LLr >V\n Disease mid stijierfieinl condi¬ 
tions:; :mil IntiTunl Ittfccttaii* ilisLi ran he readied with ckr 
m-ik 1 ". I-Vit ilih la Her work the Fn*ukitcd fllasa- Till*-* are 

iimrll !••• ;- r v' i ir< -1 L-> the ri s pi(nr vsiriirly, l >i l v catu!n|! list 

in kick ol Inn isli'i i, as the current discharge Ciitl hr Incited to 
the desired itetion. * 


Mw.iv- hr- sun- tn cm mt current with switch "A" when 
ifonmgl L rearing. The Ugtil 35 ;m im'licnEof to W-’Uii ihe 

*n-cm:-<r w hen 11 iv etnrent i- on„ Be sure i he light is nut 1 *’U w 
leaving the nihi net. 

>et h-M-f .4 Pp E" and a ‘K k on point* - 2 . ^ cl 
1 •• !T " I” n:i |>oiii,| j The sellings nF levers 
<J F„ M '‘(j h and M IL" .in: imniaiLfial, ri« they 
■ r.- not roiimnu'd with the dTVrwivril wind* 
ingv Ihvf $.|cirlk. pcrttilg "B M nearly closed* 
for I Ugh Frequency. i Close them entirely, 


FOR 

D ARSON- 
VAL AUTO 

condensa¬ 

tion 


r. 


.mi. I I hr ii -.i]ieii aliMLit one - ixth Umi i Aftrr trying (In cut* 
ri in. and ii Inn Hup ..mi*- inadequate. you may Ineren'-e b* 
ttih-.ati*. iiij! ti-vrr ■*] " I’lmu 5 U nin?Einimife Always nrt off 
eurirnt -il • witch “A ,J hr fore tillering poihbni of liny Iricn. 

See Lll^t nyilcH “.C i u >pj-wMi Oinlieel heavy mariwni oifh 
11. marked il'.'lwjiiiriil Fasten otu Lord ft> Autu l hair 

1\u1, and in| 1 r it* lung nirt ■-L (daled tiarnLli- 11;*vr ih*irieiit -ii 
sirnih 1 1 . irh. ‘i]£i.um ill! (cut ami ilImj Imlil tin lily Willi l*iih 
huiuk to ihe- tong handle. * are- nhohlrL 1»e i.ikvn that line oifrU 
■ b imi much or i uM lung ntiir the Idy at anjr It i- 

^-,■11 (o tL. S \e ihe hnmh Hl|Jp&ftvd away from the hoik *o thal 
I here v, ill lie no ilsuigger c*f q^rks pairing nctrwL will 

i ml onh |»rpve jo m oving. I mi arc iipd to ki rn ihe (citirnt a* 
well 


XcviT Ihe )taXutn\ la drop ihr handle during ircat- 

rtK-ni n ? ^ severe hum wilt result. 


Thr riuiir l'ad may lw used tn I he mdiliiup lotion on a 
Uihh it drdfeit To olnaiu the very lv t imi i|im'l r-oili^ 
fnun the [fAr^mval TrealmenW ihe fffittal should Im’ ininlc a* 
enmlrirtatrif ^ |HJ-sfhk, * condition of uxtrr reLasaii-m Iwmc 
iiieaL. if Trii^ihle. For dial restHin. thr jaiinii ^iffl-fwIinmB 
an the i.r.d will derive more benefit dim if n^uirnl m -t up 
during ireJiimetlt. (.cflniuly the niust fk[prnil anih.sT 

entirely on The f'hy^u'nJ of IT*■■ ]'.«rierst. 

-\hv.ivi shut off ihe current before changing i *vf 

patient or control hwrr*. and nrtvr frrmi thr F *tin. . 

Hi* hmtdh with the current m 


To m-uliise Itrengih of ettrrmi ailjw^ si"' H*f Tk f™\ at 
,f lli E U l-TL-nttcm-v- rniiL-mlK-i. thal ihr fW = « 

Htioan aitjostF‘1 - «ip "> *htr ^ h. S kr i*.l Ibr ihr 
lu- nf l ; rf.|uency or i t^illattons, ami ihe .wcMXher the «w- 


I 
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To Increase the current discharge, do hue hinvc letter- "K" 

;rild T’A hill adjust ,|H far as pn--ihle t iiT*^1 With |n: 1311L- "!{. M 
rim] farther with lever "J." Kadi Sinn 1 lever ,J J" U advanced, 
> i. 1 T-i .^/Ji .'nm J:.' * >/-/ i Ikj '-lire 1 Mi;lI spark ]n nnLr. "!!■“ are 
rlm-Hy adjusted. an C,\nniplc ;we lever "J M OH [x*\nt ] and 
MjKii s-p^rk |Kiiin- in deliver maximum current .iE 11 inL st-lli.Hi;: 
clll nil piin-ritl. m-e Sever "V mi 2, all hui rh-e lit- 
mul you U' ill 11 ml ihc lurmit a trille stronger than whCJi lever 
"J" wa-cMl | - iinl I and pMEim "IV Were wide ^jwll. It is J4 
gnulEtal stqv and fl«y power van lw obtained 

1 1 i- ad virile E<p um ail aiie-tlwtie, lucidly, be! oh. 1 apple mg’ 
Ehi - Fulfil rat ion elm rmk% rn llw spark has a hm caustic ertacf* 
Imd tv-dly -ear' si* way irstn I he liKfttteS, making live 1 reatn icrlE 
t-iMJ [M inn! fur nrdtnsiij t ;i— - mill — email iv or soine nthcr 
agent li- ctitplnvcd first 

\|.'|dy cIl Ltn ill I .M Pint dedred illlcfe are three included 
with rim lumile i directly m the part to lie (rented, and make 
erjntact with ihc spring lever* Using index finger nr rhumb, To 
alleviate pain a- trmdi po-dhlc wher* 5 sen-inkr iiv*lig> are 
bring tncauiUercd. ami where no local anesthetic is being used,, 
bring the i-KHiit e*i the stir fare of Ibe 'kin and quickly remove 

12 


ii beyond qwtrkirig di-sinner ; :dl this vuili spring I ever |ironed 
down, hevend short apphcnLicmi likr ihLs, i>{ two er three 
-1 tin J .ii tlii nit • -1, gaiK'nill v snifter jfi ikt lining Mi ■ ih-sired 
rL-stiU wilh linn method. 

When •diuner. holler spark are desired, i the |.jUettt uii 
ihr- chair [.sid* tun I imitead of e«nmeeting ihe -rmnd tL' A r«nqi.vn1 
wire t»« lln h ng nickel plated handle, fasten ir in the Fulifiirn- 
Eif'Ei eki'irmh ipiii” wire fruiti the d'Ar-■ -rival trrrnMiaU U in 
Sic eoiniml. d tit the 'hair pad, and the Other to dsr Fldguratkin 
* lii! n idc. Hr. Klierhart has written a ihormt^i c ha pier m 
h’nJointsion Treatment* ill hi* latest IknuL and we take- plcns- 
iire in referring vole in it for complen- inlomitigkm rjf the 
subject. 


CAUTERY ilial citrrenl r i ll 1 iidithai ^park |n>im* 

are rifrtrtl 1 \ fi in Hi; I Illhi re^ulat ing <rcw (n 
k ft in n[n‘ti i i l hill levers J i'j nnd “J"" ;ife mi j■<>iril- L, that 
lever “ir-i* nit | h ij 111 markenl "(V and. ilini "l’* ,r i- ott pm it 
1 The -L-l Kings of Ie’Vit* “I." anil "K" : : n iinm:iteri;d rhrv 
are atitomaiically . m* mtt nf ihe i-imii: wlun rhr -p.-rk j...mi- 
■ L |!" are s L -p-ixa|ril. rnnt ihc d’Anwinval and Ftigh E"re'[Ln-ncv 
currents, ure atso cut oiT. 

I’sc I lie heavy niami n cird- Minr a- il-c 1 b«r -! ! vr-.-n>. .4, 
atitl damp lip- firtllly in p"-ts m ,irked "Cuutcrv," and thr ollirr 
ends to binding |rfis 1 * ^ii i-rir£ of caUlcry ruLudle IF--- bmnik- 
lia-r n switch lnr CUUVfilieiK'e in nprniltn^ and jsrv-?idg the 
bull nn i'll Hit’s. tliL- circuit Eip I lie knife. 

[Te:-- nl/ btrtttni im 'lvitidt "A". fe'inMlerlk prv-- suseHi 
mi eauliTc ElljihLIc am I aifcvaiH i 1 Irvrr "■ i,“ flip bullon 11 lift he 
smiil the knife becomes a cherry red color Eki n*n mlcame 
the h’t L’f ‘1 j" tOO far an 1 1 HtrSJ rviaiti the pressure ml die ^vi itch 
im the handle, as there will In- dmujrf burning mil llw 
knife. 

13 
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[f a n Fra ter degree of lie'll is dedred fut very :- 1 mtI inter* 
t ,r- vi-nHun net vu uir Sever "t 7 ‘ H liUlturi nr ivvn fiirtlier. lult 

l|., n lie careful iu\h>\i 1Ik curt. ul'f and on In- means, nf tMr 

rtiwcrr Ii-iitrjlc *uildi In pruvonE ovorhenimj;. If to 

ulpUiiN'emnicIl llcat fur heavy Uuivts even wish lever "fi" on 
tFu- F;lo or r m, i'litli Imiiuti. l’ii! oil ilii- current entirely. >ei “ti" 
teirk to 3 of j s mill ndvpvif lever ll J " t Inw the wire lilt and 
ni,|vjkiii' i "li" as Iwfurc until (hr ilr hi red current i> obtained. 
V .ill may advanci 1 In. it "\" up to fxiilii 3 it If your Wav teal 
knivci 



Proper method 
of applying 
Cautery 


1^ von krtife iti,. i iso* heat when connecteil and u^ierated 
g* nirfit.-. irv nmtK other circuit in make ’jure you have Oil m in 
IBBterini; tlir n:’-ii l.iiir. I .iH>k dosdy at levers "'t 5," "11," 
a i'i i E “I tin * iin- r li i ■ s are nuikm^ gnnrl runs ail nn tin- 
Erultom. Ynnr knilY : l■ ]! may ■ .-veil hr al fault, llse rupSHT 
liar- in< winch dir 1 ij> i- held po-idbly Inring jammed EOgcSber 
in jui kiiii* or ddppnig. 


t 


DIAGNOSTIC ^:i lever- ;illl| ■■ y 1(11 1 (!J j nl \ 

and 'll on contact "lx"' SqjiitraEc s-jj&rk 

]ininl> time .n fur i autery. lonnn-t lip- of dbgtimtic lamp 
• iiVd- In j.i^i- niiid c! | "3 iiag.", arid regulate ihr Irtillfemev 
the Samp In- means of Sever “(i." [f advancing lever “i j" dear 

anumd -hn^ imE enough current o\ Sim lamp, ojati ibr 

cirriiil ami addin'.’ h v,.t -J" Isvn nr three hattnn^ ami ihm 
with lever "i <" ran 3 .md invrea-s a- ■ Ipdn d 
Kscrdnc great care in odvondiiE Lewr J '< i' tun En i.... 
inr when Using -imll Uinjj>. ns they hum urn . .dU Any 
mher lamp for diagnOstli: pm-ptm may the n-d in dn- -amv 
manner* the rcgnlatiim 1 icing u-rv line iunl lln-v ap ivil v uniplr 
Hie tUiigno^tit" miljml range* fmm 1 2 vnts >iti pmm 2 u» \2 
vulE h mi |min*; lY 


Diagnostic 

Lump 


U'hvn dedrs'd. lli' - 1 alllcfv aiiiL I Si.i^jo^to.' '■ o- v* - ■■ . 
n-sed Himtllianemmh' llih i> id cfcfcrniv \ jlnc \\It-s iin k 
iw |u |i<- ii-.i , i.S leu a darkviic'il ret^-- Will' Set ct H 1 !1 \ 
‘r; mljn-1 heal "i mnlery knife sairw w -u - n'*. ihoev 
hain iiir; lever “(t n lu denirvil \fW lamp will. 

li^hi ii|'i [f comnf<tcif to ihf h uni mg 

HlniLtM the liglu he itiipuffictaw tafiittts PW» ol curt^i 



it 


is 
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itie lamp fry niraiil of lever *'F" Levef “F" will ma atfrr 

rhr I'iUlitT dfCllil 


SINUSOIDAL tc*.cr nn "J " ■■ ■- i 

fever ”H |J cm [xnni Connect theirs nickel 

7 .En.E-i.-il handle* with Mil- Eight o«nU to j hints iiuitIumL “Simi/' 
I dan- fatten! puLS|> the handle* tin Illy 0 , 351 1 graduate amnmnt of 
current tf« patient hy «lv3iicintJ kver “fi" ^inc a* de.-mlied 
tun Lr Can I ere and Diagttosl if. I t h a fief advancing lever *W* 
all the way armtnd tile circle* rlie current i* imi sufficient, y.-ti 
may advance lM.tr L “j" : try strength nf Liirrvm Oil each ew of 
(he 5 .urKtiryjs, starting with “(i"' trrt point I each time “P i-^ 
advanced one hitflntL 



Application ol 
Sinusoidal 
with 

Sp&rt||io Disc 


>jK>nein h-kxrlmdr ilhn?l rated, ear hr 
fc many iii»Eanti - when r In rniind ham tie 


I 


irTem all tnn*. M Pmlv- 

' .JI cndiltnn ,.f ,h r niu-iU- „r nerve, mil in 

ft*®* ™ d, « nt *' " f *■« ven. V:,mw\vm 


1 ,► uUtain tin- U. *1 r^ulis 111 iVralv.i. of the am* «r nth-rr 
, : y : *" fc * r * «he luuM- m t«0 pun » r tr«-, »i water to 
H-lncli hii U-en mltfe.l a small quantity ol salt, ir.nn.v i i„ a .me 
ran to Mill rule in the <.inu„ ii-lal oulkt,. K,il) « m g 

lull nr,mu,I tile coni tiji 1*1,.re ,Ln<t n „ nE t! u , rl j„ lhr 
oralimt* i!,e S.«. . 111 hoiullr. ir. lav ittrwiis tn the nn:, r 
1 111 \r>. I,is |JI||II4 Halh toiniectutu were ,-. T * f Li1h liefteiini 
lor tlm iinryK^e. i See catalog teefimfi, 



Sinusoidal Treatment with pun and water method 

The suite Ttrhiik appfre* m tin- lower iirrs:pUnui* 

feel hi llie %myt. La it t- de.viraldc In use .1 ttnmgrr <w : 
mi one find* ihan mn the cither, place an rvtra • iiiutuny --i 
m 1 1 1L - iray where nwrt cnantiW t* wanted The act*** of 
-all reduce* the electrical ire-rot amr nf the Am am! 

Inure tree of the eiirreim 
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Si]UtM.mU! current i- i »:Hthil-itidicati r d in - mi hfnod 
prrjwwv j i yimr pllienl hn* an nhmnili=iI hluor] pressure 
h/km y ,f m lute v.j pm . ■ first by i rea t i 1 ig rlii iroug hly w i t h i.l'Arson- 
i ill current \ Sli- page* f« in 9. P 

1 VriintSniEly miemipEnt Silllisuiilril i Urrtn( may he mV 
Taimnl U> either making :iml breaking c*;nUin:l .it orn- mF the 
hi inline posts. *ir by employing n mectwinicnl interrupter. The 
price: Is rra Pliable, 

l ii in'j fnigcE: always rtlnislfn the elccirrwies- when* possible. 
Ur'-ore giving m-.itmeiiN iviili Simi--.■!■!. I Istrmn, in overcome 
ihe resistance nf ilie -I-in and insure most enn'rui delivered 
fur 1 m. 1 st result. 


1 ' * + a resume on the abme, ymi will hurl tliui For 

1 aiEtcn. 1 yerti hi kc 12 pmuls af nrtjttfatimt, fr>r Dtagnurf-lft" Ri 
f ;uff. mirl >iniiso{dal 20 fmji/.r. fcsirh pf |hMC point? 0 i-rm- 
l Mistily by lever “C: current miipm with " [" im 
5 taing von side nihly UrOFiger' than whim nil pinilll l This 
! .if *49 jiiiiiLt- mb regulation Fur Cautery. $0 for 

E^.jj’rin-.iie. mid 100 for SittiL%tiidiLl. 


CORRECTING 
ERRORS IN 
OPERATING 
THE CAUTERY, 
DIAGNOSTIC 
AND 

SINUSOIDAL 

CIRCUITS 

10 ampere capacity. 


F 1 uiik’hiiiu *lnjuli| np^ucntly fc W P 
ihtu you ;irc nmU\< w nblaiii A nv air- 

.1. T‘? r !?’ U|| - ir ""- 

|'i«n "« ilie ruschlnc fruin ilu* iHii-minas- 
ms ,s “».l‘ -Kkel. jieuI tri the LimtTit m 
2™? by inserting lamp, ft the W> fhilft 
fur linmed mi fuw in the 

CIJE-mit box where thr nimecit enters vnur 
'^Lcii Of bnilfimjj. { Feist,- huiild t* ui 


-IlGlibk Vtiuf knife Mali fail in heat when emmet Ltd U\ Can- 
Ut> i'lrciiit, test ti>r Irotlldv; Remove Cnulcrx knife fro!-. die 
hamile. -uni [cM f ri iY a tm |■- .mi n i 'mnj.lcte a shne-i .-ir- 
plLUI walh .-i kltifu blade nr rnlicr piecr ul metal, ir-.m 

l ‘ ' " ,f il'- h.-,.! [n tin ■ I( i ind -!i-r makiitf ad 

1 irL‘; iking cm Had i iliac™ wlielher tkr^ is .,iv. slitirkin^. E: Liu 

sparks can be Him. yon know tin- trouble b" r.i"t ir L the knife, 
bnl MBTicwhifn; llrttfirr ihiMiiaillirte. ^ruv di-eunnccT file wires 
from the ham Ilf, ami til with lever "t V un i nut i'i B itnieh she 
cctpI tip- tugecher, aail tmlch inr ipark?- 


Caution i> mn .,-l:in,. u-vi.t "r 1 withom lir^t aimng 

olf infrr^ni u r *witdi "A." 

Jai ri• pemut lever “tj" in atop belween iwuttxi 

3 J *. - in ■ - ->r break ''rmrieiriiim- ii r ith r* a 4 lintpiu -m 

ii.-li " A" prcsFerl flow is. 

ind ■ ! in nhtjiin Otulen Circuit with lewr ^11" 

on ^D" or f, S/ or vie*? versa 


1» 


Tin- iwM .-viep ill \* m ibr marbV fikuc You will 

notice 1 but the atttall melnl pblc marked "Canter>" C cSaTiipoi 
miller one of tin? binding Jk^i- Urn .W mi w-ur , ur?an i^uin 
muE touch the plate with one kur of the Imunui SiWipr, .sii.l shr 
o[ipLjSi,le jsiM witll I lie mlu-r lur «■! !>• knife SlmukS i veil 
thl$ fail |u Indicate l]ie innsbie, il should be reported tb u«- Jt 
oeicc. 

In these tests, be Min that ]t\ rr+ ' C" and ,r H H 

tnaki guoil anilnel oei the bullom 
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M IS , 1, nhc <\tm procedure esin hr followed with the Diag- 
mtffc and Sinnsoidal i ircuiw When your lamp fails fo ilirmh 
MKttv, rIr-1 IH r *letl' it is screwed linnly intu the M..d,L-i < >r re 
mov liki 111 ■ entirely, and aftei scliing h-wr "IT on jmmt 
marked "l> M .ilit1 “G M "n button -1 nr touch -.idc of hrm* 
?Iidl on fifiLvc «4 tamp to name plate, runl end of lamp n> np|.u- 
‘-iit’ [jli-l. I i *i also with met a I tamp holder by esnlI.■ iiul * >hort 
circuit from |h■ si n* post, and watch for sparking, 

h ever lln I rinding jhpm^ appear "Mcsud," with switch "A Hi 
dnscil and tested out as above, report to its nc cmcc. 


PILOT LIGHT llw [nlot light indicates a dosed circuit to 
lb<- t mi ns former, And you should always see 
tEut this light is out he Fane leaving the’machine. 

Pilot Light Lamps $90.30 each. 


In Addition 
method ul 


O/MIIIKI- 

let. 


Ill's widely tm]dnyc<l 
- Mt|'l..yinjr it U,r inhabtiftn thnmuh 
r ns 1 1 Inst mud nnd ik‘scr4.wl ,„ k „ nm . j 


Ufi r 41 f iutone ii a 
, „i* the «ie of sii 

tiIhmI on |ingi 28 iif flu Ik n& 


CAIAPMORESI 5 riiUj.lii.n-, . tin imn*hn.li»m ..j nirrii- 

C4lr innjUjjJi the milirokm skin by nit-; k ii* 
“ f«wnl ud fur <bis piiq^c n...., 

fAyAtfm* iis« an ordinary high Ereflomcf gk» eictmm «1«- 
"" li' m <unmxiti.il with suitable iiivdinm ln« tut di.ul.i ;k 
kirycr ihcilmiix «ii sihx 1 . . rsiti lie nlitupni-il In 11 --ertt; lln- |<f 
rml enlH|)lK>rie cletirmJe as illustriUed <m [tier ll ui it... 
3 KiokJei. 


OZONE t Jr l-.lHTha rr says "Whenever ah electric spark 
|jd*«i-s tiirough the air oioric is !ibcrated, M 

>]•!-;iking of ozone lb. Xeiswanger says. “Muell of [be 

therapeutic value of electric currents applied to the body For Accessories sec 

depends upon the generation of this agent. All currents pro- , , . 

dtier It in a degree htti (be greater the frequency and the higher ' the tollowin ^ P- 

the voltage ihe greater its production/* 

i Jilt* of the many unc* of the high ffuipieticy ctirtetil in 
ah a hhmtl jiurifier Ehnmgh the agency of omme which is gen¬ 
erated by thr dec*He spark spray and which jyceksp with 
dedriciiy aj>jdief| ill rough che high frequency glass vacuum 
electrode, I he paEh of IrA^l resist a nee which itk llic InhIv is ill 
iIlc edns .is ihey contain ihc condiu^iblc rarlinumcs nnd im- 
purh(e» whi.-It are mostly in necr] nf rliis purifying Action of 
orone. 
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MSplh Frequency Flcclrrt,ki 

\H Min ^t;i lie'll Ir^ueitc) irWrlin.Ii^ nn- »Luk 1>¥ u-, of 
ihc vrry Lest gbi* ofalatakblc; ipirchillv amiralcil Ail msci 

‘ 1111 * i»l lnJilrr*. ...n lir lUlvil mu n-^ucM, In.. ,-.-In r 

ju>.- s |.mheJ cjiu ’ Lhh lin 1 1 . k - *j 2t , IUn „4,n| i.h all c»nlrn 

Uliilc the .-itHii.nkv |d|«e for all iurfaee qi tuber* 
wily wurl&, Hu* m -ulu.-.i - I.. ir.arc wIiem 

^lr i-|i Mailed JfcTCflh arc in Ib" rc^chi't!. [lir i^icr^y i* iijuliinfil 
io icrt-Liii num1l a rest* iujIjt. and ibr wrtioji trsnied milium 
linkage utr tviis-le of k-iirretti. 

Alii mir irlcclfMiJfjj auv *nliw bird >■«?, Lmk*» mberuiHc 
sped tied . 

N&. ^ CemIic Price 

I S 11 r l ;u - k- lli^li Frequency I. I« ■ tr« h !«.- Baf.ttr 

] \ Surface Utils* Ilijjli Frcqumi \ kknnjiii Gruui 3 ,SH3 

- Ki i inJ i il;i I li^li i-rcquejicj KIcl-en-iIi . ftoflul 

3 Vaginal l.rlu^s iia^ls FreqiiEiir* l , !li -1rui|e Halfr! /i-"i 

-I tikis^ MigU i‘requirmy J'-ln 1 riwle. Hahn .75 

S llifoal < p3uhii HipK Frequency F.lciwiniilr [lark .7" 

h l' rn I ir^i ] i ,h -II i : ;3i Frcqnci n y I '.I« *■ i n ^ 2c , Bn r k .7 "i 

7 —Single l£j'E Glass- HM k' fr (11 i ■ 11. ■. .75 

H Ikmbk I'ye r ilm> High Frequency DtC’ftri>rrJ l, 1 HI 1 

II --Meta! Disc Bdtlv GuEErkrt^cr Fli>’iriui:li! . _ /tajiv 3 50 

II ! ria 11 1 1 I Sr ri| f j Ha^ls I i h| ilcin y F 1 InCE n ■ k Batm 2JMN 

25 A’riEaji|i« inr-i^ Hkcirode tfi'iprfrr 

27 iilath Fulfil raMmi I Y;h-uuiii) i It t*.. . Gy.m' I -A' 

Ml Cuns Hicli Frtmum-j Fin-mule /'""f f 7.7 
—nmer Throat H^'h I-ri-rpeiicy FJectfinlc. fjfiufie 75 

Spin^til I I ijlfll |’rLM|Lirrii V ] ll l’lrihlf , Ui. r .75 

SO Umvcrsai 1-lamllr mr'V' I Kir-i. I.Vm.v I.Ck 1 

53 —l jlntis I l.imill’ iViH'iiumi i'-r tiulifc^ 

Tfiviniil'iiI-. . ..... flM-rufll 13N1 

54 Siirntlkir to No 53, cKi ! r|ii ibm it i» a,f- 

nitict-tl lo til tlic No, J ,J ^hiKk rtn-iT 
Hjittrllc. For indinaci Tfcaiirqj • Winder 

23 
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Ka. 


Hi#h Frrqut-ncy □«lrod«,_Cnnlin„ c d 

\2 Rectal liinulated i.,] a!w eWrfi- BmLs/su 

1J—Vaga^InsybtcdGbissHScaradc ' “ * Lm 

14—Na5?il Insu^^d Obi* Electrode. '!! 

* ir 1 ;^ 1 Gl^ Eleclrade 

tfi—Urelhml IiihubtcfiGiq^ ElrciMe, 

17—-Inner Ear Insulated Class' Electrode 
IrttuIntciJ Ghwt Electrode. ’ 

22 —Giune C. ta le ra i g r—Co m p I ? n \ 

2.}-Heavy Cb» SpctiM Urethral ElVcir-jrir’ 

,i-J= I leavy < plnj^s >i wjcb] Throat Ekcirodc. 

•19—fnsukileil I kindle titicl Coni fur -i™ iHJwi 

r I 111 -1 tlal i*d 11 sr ■ IIhjcI n m Ie 

Complete set nf Snow's Electrodes, Xr^. 

2 , 3 , 5 and 7 *. .. _ _ 

ti^ -Diathermy Disc, S ff Diatncrcr 

ii 06 R— Rubber H.mdb for Diatlicnnv liw- 


. Btfti I .TTp 
IriEI 

. H* ► f LJjQ 
Htiu ism 
..luti l.riii 

HZtil l ,■).[! 
. /frTtartf lfl.tJrl 
Quit EGO 
. Gum Mm} 
ttinfik ajio 
. Brraih 1.30 
L 

Graft 0,7S 

jtettr IJMJ 


In (dated Shock Proof Handle for Hiqh Frequency 
Electrode* 

Many operators complain of iI m dainyer either 

iheni^elir- or their patients with >»tir regular Xu. 50 llundk. 
' Hi account of the csirfi-ed melul conned km Wc :t:iTd>ire 
designed the special inhibited I kindle. Xn 4M i il|u*traMnn 
mu page 24 i. which 3i:i- no exposed ■.■ hh.ii-i- -iml n .ii«-.-iu!. “t 
shock priiot. i-fade entirely of one pie-a of Isanl rnlikr, u-tdi 
the IlCJivy insulated connecting coni aaslcnnl levurek in the 
spring bki^s damp inside. Xu 49 Handle and Lord. Pri,r 

53,50, 



\ Mt 1 » * ^ 1 _2 

U / S' Ci^Tttinftfir iifMfTtir < f < 1*1 ^ ■ 


Pm.t JO U1 











































h iiU^urotfipii Elcrlf^tis 20 


in llu! Iir>t Mimvn minlunj of apply me the I U^li 
Frviiiicih't- t iirrc'iii tor iln h'hniwi .1 of art*. 

.kin) Miniiiif i«[sjiii|Ilh W lieu u*n'd ut ron net*! l«n wiln M * 1 
mmMii. hium eivccttrnl result* can In? obtained m the tv 
mm> i| . ! Xi i .jiLi-nf <u ilie I iiinr> HUhlcr, '"'I tiJl E,Jr 
desSrttcHoii liI t ainTh iti-. M.ish v 1 J «r Nm -'•* Hn .1 rm|c i- 
siitiS-linl with tlirrr tips. Hi .liffm-Hl h.t ^ ril " 

wirk and specially prepared Rubber i l ’-I h-r 

min^lLtnrMci dirPiijjli urn lira I I stbel pi - or i u ill In 

f Limi^lii'il ^ desired. 


No. x , 

2t;i—I'lit^tirniion Electrode. wish 3 ti]ts- 
40 — , l"ulBT.»rMSofl Wire* Rubber Covered 


Cude Price 
. Gitdul $2.1X3 
. (Viijr; 25 c ft 


jffflllifnili'Vii on jnierji'r -TO I 


No. 51 —Heavy Inflated High Frequency Cord 

1 * 1 , 1 - ^ord i- nude of .i simtnlvd Copper conductor ruvered 
wiiii NL-vcriil bu-rh ol pure Gtim Rubber- It is pcrtecily sate 
,u nrnvli I.an tlib c*.M wen when considerable 

current. n> Mu- Rubber edv^rit^ k Iiimvv enough to afford 

:iri 3 j.iU’ [iit>tcrtii>i l. Cord C very rLexiMr. 

As ntsr end i> mmmsvd »nr standard cord lip, which will lit 
hno .itiy of our nuehim^ : on the other end is fastened a speemL 
spring clasp. 

No, Cede Fro* 

51 I U ivy Cord. 4 n long. *- .... -- $[-®} 

51 - 5—1 [fiir i ord. 5 ft long. . , . .. Writs J-yO 

51 r—Heavy Cord, it ft. img .-- ----- J'2^ 

51-7— Heavy Cord, 7 ft. tong — . ■ - . . * ■ ■ ■ L 


lly 



CluttiT KtiStti, A l **■! 
CailtfiT KniTfi, K I* N 


Vmth *o na 
vio 


1 
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Oionr Grrtfrfllpl 1 No. 


\n all ifliMi OWMiiMT. »'iaik- 1,1 "**f t»«* 
nariWnKW fur IwMEiir ihe „ 

,U„ LV caclitif ' 'll Mi 1'.UL’:il)-|Hii' rmil. ■ >t\ «.f I nu- \. t 
-I,.. ,-|.vi r.xlri. .'ii'I Vacuum clmiulw <■> which 


:h, wire in'Ui 


thr 1 ligb l-reqUenoi Ciuwll. 


11 ;vi two tom 
l wc f nrnih]i un 
with 

coimi-L-|cil 



i. . sin,, isL ii i- made al "DA the dumber "A" partly fitj&l 
uitli the nail raiding oils and the geoeniior grasped firmly at 
1 f I ! >. current a rtent t tn* ist-fc ivc liltH'lmde T thrasigh 

■ . ir ■ . ' - tifc Shi hand filling list- Ollier chamber with purr 
i^ir.r Sd- “IC nr mornh |«cce “P” is connected with 
rubier inking end r 'l!" Air ts gently iorced through 1>> 
mran* tif hub “G / 1 

The on. sit impr-ti^uatf.L vnj*or is minded by the patient, mil 
:sn esrdlciiE in irettliujj tltSttUC* of lllu respiratory OTgatu. 

So. Code Price 

22 - 0 *f *\It I ii. rscrator. I'omjiltfie as illustrated, , ,Bitkvy $ 10.00 


: 1 ■ i;- ^ - riiur is n«t f urn is lied with the cabinet, but 

■ v ’ : ' - fc l st n ..■«.■ lie added to LViLiipmcnt i f desired at price 

aprriArd above. 


lii 



Ho. .WUpi.. *W M» Jin ill Meu] TftiMieui lUajhr, ^ 44> 
N ..1 )J1 jblwlk A CwrJ* Si IS Wn Ill Co.il. tfl 'Hi 

H.-M 



No. life Pell p.,*il EiiriKdc ,ii(11 IIaeuHi S<? Ml 



i^H lio C1?*1F Piil 
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„Y Ml Cautery Handlt41 ii 3W Cautery C(*rd» li cit 



Ho. 6H h i* therm Y 1 1 ami W rcl™*« $1 

jg 
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FISCHER 

Physiotherapeutic and 
X-Ray Supplies 

and 

Accessories 


Catalog No. 16 

January 1926 


H. G. FISCHER & COMPANY, INC. 
P(l>sio therap :y ff eatlquart crs 

2 3 3,3 - 4 1 W a b anti a Avenue 
L hiciigtif Illinois 

* ■ | i II |f’|1 I f,'ti Ut II t ""tur A i ft I l»r 
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The FISCHER PLANT 

Home of Fischer Quairiy and Service 


Ciimcnittitly Accessible 
Fn>m All Parts of the City 

DRIVING—Follow Washington Blvd. to Oakley Blvd,, north 
on Oakley to Wa barista Ave. and one block west, or 

BY ELEVATED—Take the Humboldt Park “L" to Western 
Avenue Station, walk one block north to Wab.irmo A ve¬ 
rm* and a short block cast to Claremont r or 

BY SlfRFACK CAR—Western Avenue to Wnbansid Avenue, 
and one blotk east to Claremont. 

Viiiiors Art* ATwciyx WHiruititt i 










l 

I 
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Foreword 

I N |-i «-.*'!.• nt !■ l. ■ tiu kith r.|«nm nf til n Var'.Mjri we 

w \ .b ! ■ . ill ■■ i i .! .itti illiiHt [i - 11 ii' m.niA lublitii Hi'' .Hi -1 k'lin r.i'i'-. 1 1 i.il 

hast' t let'll IliA. L Hu- i.ll.lliig l>U|K'r<M ?44 ■ all fiirilKT jirttiw. ll 
-l>.-hk .lit mil Iih- ,-L jukf-Hirii-'. .nut render- ipIimiMp nil f»rmci 
■ mo .1 -li m i ipli-Mi No prfcrH .iiv given. hui periodical 

•av .ii- ■ —vi■ : i.. si - i. -»tep w-itli market Iluctii;iljuii!i and live fine 

.itu! hill i-f iMti-Hfiiurut cii-.I 

We Mieve that ‘in --'ui mil will liiu been largely ilrn? In the 
rigid policies which we «lot)(d fll the OUt#Ct—up-tmlfite iii.Limi.LLiiiriiiu 
cqii^vtKm, fair selling pric ■ mnlen] shipments, :m in let pis Lie Serv¬ 
ice Drpultmntk the ever prew ati daire in “play square." 


Hmt to Onh 


Alw.it- ii I ,i ; |Aifa.lt' Awl cut which to write 
* r tiatir tifiler. mill write it on one side ortlly. Avoid 

elis . •: ii t!-e bln- hastens I lit corral 

•Mr !■ ■ 1 ■■ i hc.- jilaiiily, ami when 

... :. r; - v i '( ; a •!■ iniinlr k< li- exact! v 

what i' and sa r ■- ii r\| d ' >>ttgr » well. 


■ .’ , L r ; . wheilir-i i jr >i ..in'll i. i,. i . .printed i *n thr Dim i 
or Alternating Current. If im Ii. C, give Voltage? ’< AltwnaiEiiii. 

ttage am) Cycle. Obtain tin* int«*miaiiim from a n.-Si:ilill- *mr..v 
fitrltfalili ff-itn y >ur '-Irctric jn»Tr station. 

Whm order does not give uMpping Instrttdtkms we will semi via the 
• ' ’ (t direct r -Ij:. ' 1 - !, ' ■ ! ! • 1.1 weight ll ill 1" M’Mt hi 

Partri tt» expedite flrlivfrv wherever posSWc. 


.. . i iiir responsibility ceases 

fjiiwtljft to ift 1 tamu w hen goods are receipted 

;he express freight carrier. agent nr IVist f Jflice, and we cannot 
lie heki reaj ohlc for breakage during transit, and If chiim has In tw 
Hied for damaged gu«*K swh chiim -1 multi he filed hy the consigner 
again-1 thr Trm^]->riatiofi nmijisiny 

ft f * urn ■ i j -■•'I- l«} 11 : i r ■ 1 * I p" i ihnuld alw;ii' Eh.- insured so ihe 
*lti;iper is pruifrttd in case fared* are 

i ?' i. frtund fhnl gi'- fb. fin- n -1 ived in a ftmagrii Condi- 
coiTveCs agrnl thoiild at oirirr I*? nut Him I and have ihr damaged 
jllifei lrfl 

1 . , ■ r , .r111• I mg wuh tin* rub plncr- tile n.'«(MMUi 1 iilit} entirely 

with itw- rr.f. i ;;i* e in i ,1 - flqjltl i* refin'd 











\m- SS 41 K 1 KS 


% 


(t t’ 


Any (trftvls mi i ntv 
witlun six |l>) 


im * apiwrntn* tluit itmy develop 

. i t »»«nuhj in.lain nf nhlpitittit 

»»W T ' 11lf pntjwr u>e. duv III fault y uuilerinl, inu« rh-,i ,m-,i 

btkm. v*r careless workmanship. will It repaired „i- i| tf i||ir 

«!**'" w«l m txptttK. provided Midi apparatus fe delivered N riiaifi 
m oot factory. ' ' * mn 

S i r repairs ..t replacements (hiring (he m jtt twelve (121 months 
irge only actual end h. r,v. T . and after this period mir 
srrjice and MUT aticniu.il are to In called OH when required, whfl the 
rmtotanamc that charge* f, rt overhauling "Fischer M iipinntftu will 
ahrap remain as near .m, :i . . s . W t . dr. rmt nminmin a 

repair department for pndtT 1 lepartment is entfrelv for 

SffTO. - 


VQtir 


We wilt ti^t --u- •• i'T work done bi others without 

ninsem m writing ■ 1 - fr. w iitipnw storage.’ 

We will not a> !i MWtv for breakage of glassware. bmps 

ft? xtum " r robber gnnrls, X-ray films or 

i mii use (he bent materials nhttiiu.fi.hfe. 

? ^ - 11 - 1 - r- ,nif on huts not rnami tael urwl l>v ns. 

do not cam- our guarantee. Inn ;ire hacked op hy the guarantee of" 
the maker*. 

Rsfr,’ , M wA>«j»S/» * VedifiriK fur return of goods or- 

m qJ mereftamitse demi m ,. rr4)r ,, r m account of dis- 

’.-•.n-pni- .i *: h.is bri rum i sr-riiius factor nf rxjwtNe, ami k n 

i r ,! 111 r ; '.tutmii In jiis||.,- I" inir customers, and to 

i■or-.elvr * #r iidupir-d the i ■-Hi► wiiil;. gnvi-riiing such returns 

Xr. merchandise will be returnable tor credit after having been in 
customer\ f*>-«rw.,ij fifteen f 15j days or more, 

Xo iMfduinflw will hr returnable for credit except u[mhi written 

request .,+ purchaser, and tin ts nnly with our consent. 

\!1 merchandise moat W returned prepaid. 

® n'wduwliM- will k acccjitnl Unless returned in salable condiiimi 

, -*M rr.FTriunr]j.p returned. w briber for repair* or ftir nt'dll, must 

■ r (i)(v j : n> kr'l and all -'vit a $2.0(1 vahiation should lie 

tasnred 

'it F'tirtaMn tftiinti’tl fni rrjKiifs nr nvcrjirmling should 
* u( .i 1 f .if i ■ nrii i, unless sitch iii’cc'Si irir-v arc nlsu tn l*e 

gone over f/^ic atmwinn always UKOUt danger nr further damage 
v y ,,r «f|etpment It) lllip|rfng ne (Pinrml l.i- Iir-M r»-vjH,ir.|Mr fin 
rTrakagfr ut iLunut'ii »|i[r In \nmru\mv (Jerking. 

And laii. bn very important neverthHrsi, mow fnil in place ywur 
ttttmr ami n>(i{rtti iti ,,,, r p ir f„ lv lir 11.1 r, whi'ii * flipping to ns. 
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\n i> si'm.ius 


fVpriRI arr tourist 1 “ () U Liitc&ifki. The prices mi all 
’" m k i " d* art a * IntY a* ii i* |msdhk' to make them siml sitil 
br tMQsatnjt with tin* quality nf thr huum i,il- mul liiij^ls ^radr of wurk 
used in their construction, 

\ i U‘i> stir St in' of mulct should l»r acnmi^mird wills >t{UH|ty 
money order or thivk. 

• 'UT hilling fur gmids shipped is SOc, 

i htr privr* .in,' Mlhjecf to change without notice. 

•»* V -uiiL -■■ will hi' .1 limit'd when cash acausi|ianic» 

m ij purchaicfs having an established credit 

wnl; r w 'i*- '!• ■ ■ ' ■ ■ v they will he corks defer] 

net and due m thtrt> Kay- 

t hir * j’r . , in'iiE plan, at list prices. 

\Vr r -L4 :• i • ] titie». and ask that you 

write us if intercstcif 


, - f Wi irm ih olidt new accounts, but pur- 

* *" .f'r'tUhi will apj-i.. i.iti (hr necessity of supply* 

tnir sitr’f.i--r. r*-* r-•. ■ I v . d ilu- lank carrying your :n - 
™«e or same Chicago firm with which you have transacted former 
busmen. « usqaHv mlficient. 


NOTICE I 

,?|i-Jit/ ht'rr'i tih jr- ircif bititiitiff u.i to detail. iff Vic .V of COHittinl 
improvements, and the goods supplied you may differ slightly in appfttr- 
lf i s flwevt r. u fti ii >\ir rseder is rev dvr 4, thr very latest model will 

ahvmt he forwarded 














\t I I SSI IK|i s 


SPECIAL SERVICES FOR 
PHYSICIANS AND SURGEONS 


lit the intmt of i*v*imhe«iwutfc progress. H. ii. rixcfcr and 
Cabl'dnv hjr years have >i«>nst*fd I1 numlia i»f sjwnal service* i» 
;>li\ and s-urgento [.ivtures. clinic* and inm i-utiuiis, cMritluctedliv 

rcO'^nucd authoriiirs- in the field, arc held a! imuicui, iutervidr. itinltrr 
,tur auspice* Reports reprint*. hrochtm *, booklets, honks and a 

monthly BBgazhte are published ... ihi-c various service* the 

following art worthy nf special nirniittn 

limihty LfftwvoCtbtiff, In charge of mi* wdl-kiuiwn phv-jo 
tknpcutiib. livid at the Fischer Comi*i ng, t lie second ,Mmf 

day iif each month, Physicians and snr 'iivitrd to annul thisr 

nwntoi^s without fetr or obligation, 

/ o. hi r * Hfitihtsim \ digest of mm i. tlirr;ipemic taws, lec- 

tttr^ (■Alters and case report** published monthly, Any physician or 
-ur-v n wril l« put on the mailing; 1i-c. mi iipptu alum, fret? of charge. 

Pomp!. rOrAvma oiuf These are rondantl} 1 hlnf; jiiilt' 

Ether], covering sulijctts throughout dir entire field of phydi‘therapy. 

on any Specified subject will W irutiled free to any physkun 
*w ^urj^r-^n un rttjiiest 

iWt* a» Pky*ktimp**ikSw&jactg. The latest liirrature of plwito- 
therj;.v. by uatioTtaNv known authorities. is ah-r. • available Imre. Semi 
y»JUT order and we wift deliver the hook at regular ... \mtt> 

Beakbi* arid (covering the various types of physiothcrnpfli- 

trraiment* and a|i|«initii\ are available I'hvdciatts .uni suT^fiotW dt> 
jmnL miormatj-.r. , m liiathrrtm Hut fits, ijuarla Umps, Radiant 
May» X-Ra y \ppariim,. Morse Wave i «’.icr:i[t»r*. nr any oila?r 
fNiyiiutlieiapiiii^ ifpestBat an- incited to correspond ivhli n^. 

** ^ !r ' r T 111,1 1 f ' ihe iitTiirmaiinn ymi desire mi any pliv'ti‘tlurraj nitric 

u *jen, [.»r^i7i|it tMtcniitftfi nay tn* hdftf hy vniir ifU|tiify Wj 

L allies t i on a | I )eprrrf m en r 

H. G. FISCHER & CO., Inc. 

PhyrinffcMiipr HwdquiRn 

l* H Wjihacida Avenue Chicane, 1 Eli noli 


ft 
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\XH SI H'l.LKS 


FKt Ni'w Ftticlivr HoxiMij Mesh Electrodes 

kPm.1 Appllnl Fufl 


Hu isi>ili siMf .iml coUM-niuiit 

\LL*METAL electrode vwr -.W 

SlgtiCd. 

Fits any i'Ait iif the bo<lv like tt 
n^rJli'S'i ■"! ^lmpe or nmtirttr 
Wav If allied willi Diathermy. 
Elcrti^t-coiigubiiiin, D*Arsonvu3 Atitn- 
o its.lcnsiLttmi. Simisulilai or any oilier 
Electrical im .lulitv where i'erfed am 
tact ■hi the 'kin is necessary. 



Y|<i4ivHtFuii Mesh Electrode 





A Ifcsh Efettruile 


, , .f ,1 cries of flat links of Gttovui 
■■ Mr [iraeticnlly mdeiitnicti- 
ea-45 ■ ; anti £cfttm an almost con- 

II ’ • ’ In Ih applied to (lie skin. 

. . | r.| .51 -i 1111 n ■ raj ji fits every where. 

Especially table for «$e m uneven sur- 
c$ where solid electro, k* can not he effect! ve- 
j ; '.''I ■ 11 lhi' kll'i'. L'llhJW. Wrisl. ll.md. 

• |.r • • I Ou shoulder T in fact wliercccr it is 

impotable to malic poffact contact with any 

ither means. 
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■ 


M t I 'sSt >UII'S 




t 'unit* 
Sqbbfll 


■ > T u, tan furnish ,i' MU*w> 

N" 

js4Ji S' m wide 

S 44 ft" wide 

?!70 S" wide ™ Sa§Q*r 

&■] Jo" wide i >»■■■■ ! . ., : TrrTT T 4**4 >■■ ' ■ » < trn ■ HI » ■ r—»« a rrr.-iTTTriTTin ■ ■ >Vfl 0 IJ|||T 

*47 2 I2"wkte iS i ait't 

(Will be cut tu a»y lentils to 6tdet, A cutting charge oi 15c will 
be added lor sjiecinl lengths under LO inchee t 

Can k folded to cover my area 


Cuff Method Diatfiemv ;li cation 


For emptoyirtfj the "Cuff Method" of up ■ 
plying diathermy in the Umh* and joints, 
every phvdcian should have at feast one jiair 
of Mtsh Electrode Ctiffs. These are strips 
of rkrtitan Silver Mesh, ,1 inches wide and 
from 12 to 24 inches- b itijt*. with at» arrange¬ 
ment fastened to one end tor holding the 
elastic kn'Lusr, Very cemvetm-nt mid 
handy, and nnce used will be found indis¬ 
pensable 

No. Code 

Mesh < uff and < tamp — J"xU H .Vr/db:*' 

90J Mesh * uff and (.lamp 

W 2 Mesh Cuff and Qimp^xXF .X*-trni 

W Mesh Cuff and Clamp -,V'x 24 " JVWi 

Sponge Pad Electrode 

Lay thi- pad iii your tray or psm 
-;lIi water. :md vrmr patient will tu it i'nni 
plain of hot >|M«rs when placing huid or 
finduvirn fur contact. 




No. 

HW, 


tiide 

Neihrf 






































vm> sim it'* 


Mesh ldrctrodes Vi ills SjHitigc 1 Rubber Pads 



These combination?* an. (In* dkrcl rr 
suit of QtURCfQUl StiggealiolW tbit they 
would; he \ery adaptaldt, .i|rc,.i'k they 
ha\ r more than fnmtled mectntioiia 
The >p*?ngc Rubber jKul.lint* in*> be 
washed an*! always kept denn. It m »ery 
- ft. ard conforms welt to an? urv - 
surface- The da site t>a ud age is ■ -i' M r e l y 

rrTT- . able <U*krd m h.i -i;r; 



Ko. 

S" M Sponge Mr-h Electrode— 3 " ^ 1 / 

Sponge Mesh Etertnxit 4 'VF /’ 

.s' j 4 Sponge Mesh Ekttnwle—4; „• xa 

Itatldaue not tumid led with padsj 


Code 
.Vi iii ran 
Ncogt iv 
AVr it tty 


Metal Connector For Mesh Electrodes 



A simple device to fit the Ko. 1330 holier 
Drathtrrmy < ofda. Mack of Spring brass* 
homily niVM-phi«h L'.ffil i|p«n«» l """* 

loose when um-e snapped m llineI < r 1 " 
IMt I- flat, Imi there are Scw>nil ^inall I** 1 ™ 
protruding for .mgnjfim: the surface -t Un- 
electrode to prevent ahppmg. On *>w «nib> 

Mm, dr-, kr she.I he held m place with om 

Sit. K54 Khistir Bandage; on the body, with 
a 'lamlhng. 


IfOi 

<?! Metal OrtBi*'! for 


t’ode 
.Wejrrrni 































\c<>;ss< nu\ < 


lhr 1'nivi‘rsal Dutlifrtny ( lamp Lln-trode 




AjU’liri] :i 11 ■ I iri::-n . .* u? in nisf.im i - *s ■ i-rE i ill ;»i"8 1 . McallV Jinv 
part i-9 Ihr Mini the ■■ m.-u- ■ L Lixfnjdcs dcSCTlbtf] 

"n pag^ ,J are interchangeable on this ilrvu 

5® The l-nivcTsal 0Mny Dump deem it .{fct&np 

Pistlier Multiple Cord Connector 

. 1 ~ r: ' ] w1h ‘ n three -i[ tvctt four cnrtl ..►iinriti-ms arc tlmnalife 

from uric terminal. 

I lie snmJI end tip is Fast titled into ilu- 
1 iri i-]>e-r binding (■■ nsi <<k your machine, and 
viai mav any as runny cords from it as 
desired* 

Cttagng k«*. fftS 

^ I 

Mallijih- f -<nnector 5-Wire KtMr 

®6 MaMple 1 mneetpr 3-Wire Stibbt 






I 


Ouithtermy Soap Lather Paste 


J f-n ■. ftufrit, alwa vs nady. 


Mo. 

C'ikIc 

Jr. 1 handy cdlMpdlrfr 


tid*' 

t Htufrr 

H ? f} Ifl tl* of lull? 

f >iii .taf 
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\\n srm.iES 


I’luStU B.liul.lgf 





1'Usiif ItniHhge is the wily 
known nu'flti'*! ni I mutiny PitU benny 
l ■ - t- thi- litiih- which will |vr- 

mJt thy patient to move if necessary tor 
the silki - e com fort without the elect rmlr 
shittin^. 

Thesr Mandate* m:»i hr msdicd .im! 
always kept suiitar\ 


No. 

854 5-irtch width—yard 
8_Vj 2-inch width—v,o I 


l ‘iwJc 
fitbattif 

1 VhiVi* 


Sandbags 



i_ > J-4 



J 


Made of totgb canvas fahm l be end,, r (and pocket* ire t# the 
m si/c m$ u^riiv *t*< rdWs of the length nf the wh.de* and a re 
about hall filial with and This leaves <1.e avwtnhly very flexible a ltd 
adaptable. 

When the l«ag > ’ “ r ll|r 1 K,| i r,lt tl,e $1$ ,5ll|v lw ' :irs 

the e l c Btr od e the ‘ r bang d..wtt nt the sides. J he ltni|jer pa s 
are made to hangover the aide of the trrnlmrnt tal.h or cot 



Ho. 

wm 



lode 

wide hy 1 "'* l J ms; 


rVejfJcv 

SiUtinitJ 

mi 

V* wi«h hy J5" h "iHi 


&± 

y* *K]r In V" lonj; 

.m m4*4* • 

X ft hi ft 

MK3 

5" wm 1> by IS" lotijj 


Siitutf.t 

1 1 1 


r.‘* wi>U h> Of* 1‘ifiK 


\ iuifatij 


II 
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U i I SSL »kl|*:s 


Shrrt Block Tin 

Shiti Ut-vk I'iii. iu.uk' >(h*i mill- flrvihlr tm us< us 
I'uthcruii IhrM. li', 12 indies wide. ;imt m twi» (% 

tlcCktKs'r - 1 N ! 1 1 Atlil ,(>is inch, Vf* 

m* is something entirely ueu - in direr di-rlrurk C. 
material. composed of ,i caHfr i*i vi-ry flexible alloy with » i „f 
pure tim on each side, Electmhttapeut^ will appreciate the fact that 
fare tin is placed in fiiiiiwt with flu- skill in prcfereni'c i>. i hi- lead „ ri jj. 
■Eerily supplied It i> easily cut with si-hums 

lr is readily cut kppnviinatdy om- square U>i ..f tile ,018 m t- 
teuxi. ,t two square feet if the .010 inch thicknr**, equals on* pound. 

Keep the Roller on which this Material is Packed! 

RlnATin’ 1 ? fi r d !* rmnc v ; ltuK ach Pi > 1 r smooth the 

nUKk Tin elmmcta* lie t wren aripliinimn 

X& t H 

1M0 Pound — .010 thick v 

841 Pound— _0ta thick 

i'Sfu* 


Electrode Clips 


’ lll'i'.k Fin nr Mrsli Fleet rode 
z ■ iB1 1 ' ~' p r ,ara l» 




ifesb Clamp **" I he “Fahatfoclt'* Clip 

New Fischer Diathermy Cords 


Code 

A fttle 
Facan 


Uctthenny t-ink .m constantly tfettinjf wl*|. 
tivcrnl with a mercerized cr silk wc k 

rr l + ^TI*. Ill . m _ I ■ U . _ J 


an«< sl« i. o.w.rr d ...< .ii.nliiffl or suk writ- 

. 8 w#SrVS? . . 

tri^i i™* 1 * m P mv, ‘d J Jiarherniv (TorrU 

**' n, W^. They arc 

. . M ' 1 as r 3 i .ui a> when (Urw, 

tfJft *»nict*d u* j'lve km# « ert j rt . 

No. 

M.Vj #> fwD i^ir 




Code 

Vtfpru 


these oofthi f,»r die Fi seller Senior “Ft 

;»kV,,i ,, J ,™. . 1 - v " «'•«*« 


[ '< I. M 
re 


M 
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Din Diathermy Electrodes 

For the AH>l>wYlkKV of the DittHermV Hi^li I'miiitiuy Tum'iil Discs 
9Tr nufk of iV inch shwt 1 trass* hewii) \i* fceLptoted. Disc* Nns. i .<" ■ 

, - • <,_\\ onl ri_*S au iniiTcliunyriilrlc on the «iim- -kI nf 

tuuvctw* handle*are nectawarj wth l?o». 610 And fill. 

miiiiU Sine Discs 


i,AU 


Diathermy Dwr - V «!®»nietcr 
Diathermy Dbe— 1 j" 4 hi meter 

Diathermy Rk— A\*' charneler 
Diathermy Disc —1 * r diumrteT 
i "«■! '-f four al>■ mid handle. 

I-arge >; • ■ Discs 


r<!ottr 
J r 0tvrt 
A Vmiiv 
fViufou 
J r < r 


■ a r J a a a la as 


■ IriraOO'H’l 


, . j. naaaai ll i t M -l I W 1 I W 





itiaihermy 1 fcc—2" c!ianirtrr 
Dbibcmy [ik bV'ilknnitci 
Dtaihrrm v Dr*e— A" 
Etathemr. Dix 5" dinnwter 


<W,K Rubber Handle 


4 a 


j.. : ,tt+-e*Of-H + « - - 


Code 

faw 

‘• x 

lifdlll 
fuirflif 
/rriir 


Liquid Fiath Connector 





or tarrying: th^ or Diathermy 4 iwrnu* 111 %4;4[ i lt !ra ^ ; ’- 

for treating the limb*. t *.t»n«:inr lay* Hal in llu- llmd, mid wii. o.n 

itertirrfi i* made lo binding pout. * 

t,OCMS 

M8 f,w(tj(j-t Until Omncctur 6^di« 




M 
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M i KSS< 1 i s 


Diathermy * land litectrode 





A tii«i am vcnicnt methyl **f .1 inlying the lAiviih^i-niv ( urrnii In 1 1 
hand, for UoH t mlw tt i ti The rubber hwid hoUU the plate in dose 
: with the palm i»f tin' 1tftti.iL ftiul ftlfowm a free tin ivt-m^nt of rlir 
■ v«r r. . 1 — t are fully ■!• .,'1 t-dj-j-s >nn m 

rnomEed and polished, making it an ideal aiul extremely tnvenidll 

appliance 

H®- Code 

614 Hand LJcctnnle (irurc 

Flexible Pad Electrodes 

A flexible, Frit lVL kicked with purr Un k ii, m hr adapted In 
most any *hape T Has (Mnwctno on l»ark fdj i iiing wire from ma¬ 
chine 

Xd. LVitle 

fil,? Fdt fad Electrode—8"—Rcrninl Giddy 

m Fdt rw W / H ' rrr 

t :j*r rirctT■ ■»lc■* nr <“ld sizr * and siia|tm. riiinfi- in nrdrr. Write u* 
your TOjuircrrKnt^. 

A Finder Rheostat ' Fulfil ration Device 




mdtrnt"*ir#"»1 T V' l" r tf,r J i|'pheairr,n nf Fiili^trririnii Curn-nf via tlir 
aMmy th* control i- strapped in ihc left hand. ni 

wiSl jf.ir,. l‘\t '* ,,f ‘ r ' rA ux nirretii from ilia- iiatient, at 

I.I - bcM Hu- l IM Ll I.».i- 

l'" nl A 8 a(rr r«i i. . .... 

V*4i Coder 

Sfifty 
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\xn si ] 1 1 r i, ii's 


Surgical Diathermy 
Elect rodes 

Du* • 1 1 vt■'Et> ;ii r' mrulc i-i a 
hard alhv, heavily yuld plutedL 
anil the handles v( hadi rxilil-■ r, 
highly j,*-T^hed. 


X.. 

1J00 


I JO I 
I * > J 
im 
130 * 
1.105 
iJOf* 
: 31 7 
IJfiH 
un ft 
tfio 
lit i 
1312 
1113 
1314 
J JB 
mn 
1117 

m* 

mo 




1122 
1123 

m 




No. 1J1I0 Cutlc 

L -mpifte «t 'i'll, : tit 1 ir 11 1 1 Diathermy Elec- 
triTli-’, with jrri i.'iinl :i: d ruhher Handles. as 

tllii-tnt.. 1 tred Case Waatbr 

Cast lfjjtenl Dmtinnm Electrodes Mcxato 

Pharyngeal Elcctmli Handle . Macard 

i ! ;ir; ritc.il !•_!«* n : : Maratnt' 

1 iff' ■ ■'! i I inrfir . . ftfacduf 

> ? r light Unntlli .l/arAif 

ifsg!. i .rtisiiui 1 Jt If—<i‘ length r \factrl 

Siiiylr- N'erfll"- Mi-crr idi- < sltort t Macl'tr 

sin;.!. Wfille r V tr«i|< i mediumt Macron 

Sing]i" Xcrlh* ESrctriwlr i Intig i Macula 

Hld%te .Xeedle Eh* trndr ( dmrt I Mndfaf 

Mut]i|»le Nn'ille Elect r<»|e i|nn£) iwnii mu !■■■! !iimigrni Ifitrfdi r 

Knife Rltttruijr (( nmljerluateli j . Mad ftp 

llftml Knife Electrode f curved} . Mndana 

ilfuiif I ju-i Elen rifle f >|might) Madras 

■ trfide i ‘riiiftl !} JlejPa 

Butt I Jectrodc (medium j .. Mu*thus 

I’rTtt iii Eire trade (large) Maffhey 

I h ■ l>;lfrtrfw|c — r h " diameter .. .... Mahout 

Disc E lert r« *lr — dianw-i rr Ml J tore 

Di«c Klotnifle- 1 J" dJiitnelM .. M ain or 

I *i -r Klrrtffnh ,.." diameter Wajttlm 

I Ji b Elretradi \*y* diameter .Iff wtm 

Ih-M f Fb r trade - Vf Jr dftmrtcf J bf&th t 

Dllc;EliCteMkf— 1'" dintnrter \fatvin 

t*H i*rk *f its fat liUhtu-rf 



15 
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Sogsrstcd by Ur. T. iEowatd Flank fur lillectf . trlntXoa OjjMtnp- 
*****—r$|wialSv toniffleelniTiies. It is mikiI 1 •.. -v Ii'lIii in weight 
and exceptionally handy f. . T this work. U,. ■ i.H-i s hands arc 

out «f the line of hi- n-run, entirety when making the application. 

A very flexible njlilier covered table Is set urely fastened directly into 
the polished hard nthher handle, and is efficiently {njfatkted that it 
mail- be wound afnuinl thi- hand and arm, nr allowed to lav against 
the face of the patient with absolutely no danger of shocking. 


There is no exposed fnrlal anywhere with the exception of the 
aenvt tip Hirer tip- of different length- arr furnished as illustrated. 
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\NI> srm.lKS 



1 hr Fischer Menrocoagutalion Foot Switch 

\> i'Uivt Uol iln* l'"nt Svftlch lay 1 ! dnsc 

ktn the rl - • \ "i the l**i* makes and 

K r v j^' the contact 

Sublet cut insulation has liven used to make 
,t jJxvk proof It is litfht in weight, easily 
RV veii alxuit \ M keep* an upright tuition <«n 
the floor. 

The cable b wry flexible, and coveted with 
iHitv gum rubber; at nun be washed and kepi 1 ;ifal"«, Nn, I2fb 

dttafc will be furnished to fit any ‘'■i L h' 

. . 1:us gpei tfj ■ ichine used whi n ■*«r.u-rin^ 

.. Code 

No 

i *05 FiaclnT It' urulation Find Switch, with 8-foot 

, , _;. TitilifS 

cable 

tj)fr Extra mbb- .j red cable - -- 


Glass Rectal and Vaginal Specula 



N^. M5? 




t1l .twriukl duplications (Diathermy, High 
For u,c in connection with ellNLrr,llt 11 „ .. 

Fr«,u W ., &!**«*». He.) in the r«U». 

Th*^ an- t»de in thrre ,l»n<lar.l *.«*: 

No. 


*17 ” mm diameter 

" vK V> mrn diameter 

^ mm diameter 

■3 | j l , j., , >l|i Ijf luidt fO order. 

Special iiw« iik! «hii|*^ c,m ^ 


i ■ ide 

Saber 

Siurf 


17 
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Vi - I SSt IK IKS 



Autocondt'iisarion Couch (ushion 



rhv I’T'd-.ir C-tthii i tidtion j- nGidc of >ivi nnivi nn-md with hUrk 
iHiIVu Fal*rikiii| material with mi **krtn<dr <d /im 
The Ft*dier i'ii>hinti is fully two .tin I our. .half inches fhit-k, Size 
overall. 22 asdns wide and f>2 inches Inn;. 

4A) Amo Couch Cushion Caff a i 

Autoconden,«ation C ’« n ich P.id 



* * *- ,* * A _ black JJtiJ'nnf I’a I !!")':■ i:>l miicrijil, measuring 

TT ,nch f s by <x- indjv- limt;. I lu- hi-ailating materia] between 
H« potent ami the renter electrode plate is ntfed silk and wool 
*£ "f ™\l r * V*4 i» thorn M‘*nch thick awl is desened for nui> 

* i, ' r «"■ 

Cl nlf 

< tufotw 




PffTH fHj ; fig) i» . I 


Special G, U. Auto Pad 




Kn - 41 «*t.«at *[' ' "g|| !."tii V | ,r nv H ' ,h "'i **!?* *K invw.it »ih «t Ctttafofc 
!*fl ami ttKfl bv i>r i» i' 1 ^' 11,1 rylf* of |«,| was originally de- 

' * ” r U <" C ‘^ 1 K .M Mm G. IT diathermy work. 

O^rlau Am#i IVI 

I or/wri 


Ml 
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\\U MTl'l M S 


\»totorulcnsation ( hair P.td 


nme wiadr oi hu -nljp vtawercd rak, On om 

^hlc 1% tlHUTIIlr*! a kl\!l -'I 1'1‘llillK'tilW 1llft.lt n*v 

end with .1 luYutn ui <.iis wi^litl 1 int'h Itlni'k 
J-,-. ; • Vi I VI iy iiwi-lr hi rwi« Hvtinns tn nm 
form t * ihr >hapr "i an •■•rclttiary dtair. Paris 
air hiiiiiisl 1 'Hi-!;. i |m Im u^tl mi a r.iUlr ‘'laviill-iI 
itir tali'! urricf lh.it juisiiitJii. lk'*igiif<l fur 
mnehinis limitnl to fairly rati vnllitgr cTArsimvrtl 
output 

X». Cod ft 

4tQ Chair Pad Cittio 



Autocondeosatton } laiulles 

—-r--;- 3s 


\V 52 


i ^ h° 

Ho.m 

t NY CmIe 

52 H unlit- P* Dumpier by f *" lung . „^.Carata 

5S I fondle 1 /' Diameter by 10 " long 


Wooden Treatment 'I'able 



A wibd r wftl made tmiTmuii talil* ■*« .ill wnr«d rciiifcimrMfin, finitthtd 
rr> mab'tj.mv 11,is • ■ in 1 -irtiiM'nii muler iln luji fur sjoHng ilia? iinlo 
f<#rnkr.'i.mon | ad whi n tint it, um 

Ko l I K If 

TV/tof 



Pj 
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\n i SSOK11 S 



Xhe Chd|inMn Vigiiut Electrode 

. ..is ,or«tilk liiw* with si«- nirf dam nf MM metal 

\ t ^mixrlv Jtii-wie ihr lips of the wmx. *hr shank. ht handle, ,, 
T^i ntWHr This etotnxle is to hr Used with Diathrrmv 
i Supplied both with awl without (hi- spenni iliemi muter whieii 

rcrmit'i'tlw n«uoitc maintenance of an octet lfiii|wralure within the 

This instrument is of cximuc value m the treat. U disi 

tfccrtny «>f (minful or inflammatory contlilinns of the female ]ielvi>. 



No 1885. Oupoan Vigini] Electrode^Side Viow 



Nl. l*t!> Ou|htsii ^Kittiil Ekclr<Hlr with Spci . uit Thermo meter 


No, 

im. 


lf(S5 

IfPH 

TKK3 

1 r *ft 

\ ‘*H 

I '*# 

V*f> 



anna Va#a»| Efctttpde w nlt 

Hwrfd. J mr, rr t i>nt *n.i r«ititq|e,| J„j, m 


('i .rle 


K wt i, s *sr fc >a" 

of hard rubier 1 Wl,|c an<f W thick. Handle 

y ' ti r t fSg 

«! howl |,y H" 'hioneler. eervi- 

Withnin it ’ M 1,1 rli Hard rablwr handle f ?mjnvcj 

f 'o intrrnomrtt-T s*i. i:t 

«ne u Ko l««r i ■ 

. ami ioiqlatH J n W " h lhcrrn,lt ^ cr p,,l<l with 

'^ /J w,tfu,|,| . . . . 1 

,fr Mil Ji% v . VJ(fl 1 * 

■*«d heirili,t,. r f'i (l j, lt lv,r 1 f her.. .ind With curd 

A ' • I'*/?, with ,hi ghprr: 


f Vrwmf 
rirtW 


lumn-hT 


iVrf/v 

t‘trifar 
































I ht* C’lvrbtiN Hndocervicitis Electrode 



1 , r :hr treatment ui r.mmnrlH*;d Kinlm-crviciiis willi I JisMln-i-my- 
Ttwrmomeler registers ilegi«> »i Heating 1. IM# iW*«= 

ipeni oo«strts of four picct^ 

v Code 

IS o. 

: >75 lmpkte with tliertiimiii*tvr and both iiiMitniiirs ns 

illustrated ' " 


No. 

127 J 


12 ^ 


Diathermy 1 hermonw tc r 



Thermometer for tot*™ I Lnallicrmv 

I Fahrenheit «ak> 

Xu. U7V Lentil ride scale 


Code 

Electrodes 

7 /u-rjurJ 

... .Verttf 


No, 

127- 
12 y " 

1286 


Pros time Electrode with Thermometer 



t'r* static 
l*n 1 stalk 
curved 
Same a» 


Cock 

tiled rude with Thermometer . t ..^.PrM 

Electrode, Insulat'd over all with esce|>(i<>ii i t 

ih|* fare — . 

>... 1285. kit with thermometer 


. Afcjrhw 

Ftvkm 


Epididymitis Electrode 


\ .pectally designed damp aransu* 
tri'-nt ff.r ^rtmini 'Terms' diathermy 

rtlffFTlT 

Ho 

Mil E$rtrhdynirtt# Electrode 



i 'ode 
Ctir i'jf»i 






IT 


I 
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u i K IR IES 




Xnird*l fterinr l*‘h‘Ctrodes 


Urethral 





isnl Hani RuUwr lUiMer with t ..pi ■ ' UiunetiT J’yrir 

1^2 Hard Rubber Holder with Copi'ii /'diameter Xtob& 

_ j,. B * . h . . # ■( T 1 °n "L (|PjL d 


Nan! Rubber I I older with sr! of n i above 

|Hr4 Nani Robber Holder, only 

flka v I . . n I . ■ all ‘ P ' ■ 1 ' ■ ■ » I ■ Hi I 


.A'i/yvr 

A’uanfl 
XoddL 
Xoeiu 
. Xodiiu 


iJ*r»5 Giji| tt Tip "lilv. f diamt UT 

Ififjfr Co)i{ier Tifr >mU ,V' ’Itann-kt 
1&7 < ''i|i]^r Tip only. \\" dianiHtr 



Code 


tfi?0 Hard Rubier I loMrr with Cupper < Min- I ip, I"]*' Jin. iVitfltf 

isj] Hard kalikr I l-ilder with I runner r jjUr 1ip, JUT’ dia Xiffttt 

I®2 Hard Rubber I folder with f "opper < litw Tip, 23F dbu Jfittot 

Hard Rubber J lolder with C'i^kt 1 du e Tip. 25 K dra,. .Nw&fi 

Hard RubVr linlilrr wiili M't ■ 4 t divo a* Jibove A'r»/W_v 

1 *5 t! anl Robber Holder, <Mil v AWrid 

] xTf* Copper < J1 iw on|y. 1 7 ]■ r[{u t ih r r .. • *Vepp*" 

\H/g r *>|jjjcr f Hive only* 30 P diiUiiAicr . A otftrrJ 

j®® topper f dive nnlv, 2 .\P 4bimeter XottftfW 

U^" 1 * < upper ( (live noly, 25F diameter Xntifit 1 ' 1 

^ Perforated (lard RiiMkt Olive, (or Catanhnrcsia, with 

HnM<-r ,V"<)< 3, bw 

lx/l JVrEuralt-d Hard Rubber Olive only Vipriiww 


Wire Bath Specula 


Nit. 

Ii5f f A- HUi |rat<"d 



1 Vie 

t tthiill' 


S„ iJ7h 
































Wh SI JMM.IKS 


t -irhoii I tii II 


\ 

ISJ! C «,rU>n I till 




t-i n\i- 

\turcus 


Oblong Copper Ball 


1822 Obtuag t'ojuvr Mull 




Cod® 

Mttrijay 


Ko 



Code 

iraia Miiriur 


Pros tat tc 



Kf. Code 

’ jt Pflwtatil* i I i i i m . 1 htiWtHO 


I 
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y i»Si ik I I S 


Interrupter 1 t.indle With Moist Pad 

y 




No 


2sJ] In^rrutHiT Ihrullewiih JIotM l\u[ 

Cataphoric 


* ’ode 
\ltishf 





EJectroJe with Rubier protttdoti and • -I , n base 

\o, 

tS,?J Giiajsb^ric 


i ndt 
1 hlifMi 


Flexible Sigmoid 



IhbJutig iltachii^i™' :It ^ till tubing, with hose and for 

\"<x 

IKij Flexible Sigmoid 


New Two Pole RWtrad#-e 


Rectal 


Code 

MilSttt 


No 



Renal Elect rode 


p r 11 • + F 4 -?'l*-* 4 fci ■ i 


.l/.il/rr'i 



mi Ekrtfode 


G»U 
\fiinw 
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'*1* SUTUI S 


The tiscSer-Eunck Penile Electrode 






VimirabP ;^b r ir-l t-> tin- I haituimy treatment of gonorrhea 
i ntak i The mIi water levd is altered by dcui'G&llttg or rdcibitlg the 
rubier re-rrvir bulb. Furnished complete is illustrated. 

N Code 

..... Fuuki't 

V rst ‘ Surface Electrode 




The —aj the "Horse" Moist Surface Ekewxfc 

oi m asbesK* ™ni«.un<l for eondnetioo. a moUg purc ru Hiff ^ 
for^ri.., and a bcWng.devKC mm o,r«1 

***«. Code 

Vo, , „ - f .„ Matin 

J HRh -ft M.rfse Pads and Cords Malkin 

fatt* Morse Pad .. 4 .Mattel 

5 t&" itorv P,tE ^jiminv 

4 * 4 a 5 * 4 rt Worst- Pail A/W-m 

4*6" Mijrse Pad \tunc*s 

4*S"Mfrr- Pad u^fa/ 

23MI4* Moral P*4 

2*8" Horae Pad - Jfjifa 

Pair 4 ft f Vinnrelinjf < nfds Uiirrjco 

Mor* Triftirf Urd Cord 


IT 
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W <1 l'1'l | f- s 


In tern. 1 1 IrfiH’tmd#*! 


JZSir iV , " rnlMllv ,1lr w » .. . » w \ 

nbol on i«r*i 4 .m l . 1, except that il» connector* are ..f alt' 
,TW W j ’' *«•.. ri.nl* furnished with the M..™- Wave 




m3 


I'*44 


l'*45 


l'14#, 

1**17 


vm 




I'^l 


i 'i n It- 

[■ ic-yiMr retrial tiectrod*, for bcahied mtittTe exercise ir> 

!u -- 1 V 1 ’ 1 'i-1" ^Miiitiitafintt n,t rc^i .n ■ ■ i Oi'M'i’iul* 

m< o>h>n, to spfawlk flexure. (No. I i t 

«tk electrode. fot electro dlogiton* (muscle tefl. 

«S 1 f " determine degree .d heal dtahility. ( Xu. Jj f 

Hi'isilw iwtal elttlrwle, for I'«miI ioxinurjHiun of relaxed 
„«*•*{ 11 i No A) 

Vaginal elt^fcrodr. E-*«r Lifisrr.il i»^4»rn<inn ©f pelvic 

orgaii» (relaxed ,-uiiliiinti*). r No. 4).... Unlpk 

le iii . rhythmically, by tmude 

mo ■ ■ t m. (No. 5) Unti* 

v, fe -i i 1 - ' ’ 1 ioviunralimi of va* 

pm (refixeil m - Upwut 

sivtTn-i-! ekvi? -i <lur i<> prolapsed 

ifrs. 1 1 i!r - ■ m i. ini|.:irtiMn i Ni, 7) . «VpMt 

* r:-^ • • - ; • • ■ • ■ ■ i■ nijfi'ot c-fiVcl mi mucous 

-tirfa:( !■ tn > in..idim lilntlin^ hemorrhoid*, etc. 

( Xu. ft) . . { jH , f 

loir i uterine -1- ■ rrn«|. rip. for treat men I of «i- 

■ ■ • ■ ■:t’- ,mI nriiiriit nf iitcrmr hrtnorrlioiH i positive 

i . ; . , -I-; .vi* ..i , iT\ix jhiIi i. | Nti. ‘i), f'mf# 

HI, lung air I mil bn 11 ete iriKlr fur relit' f of indnitinirLitMin 
and relaxed con di tions of the Utmo and vagina (pod- 
ti < r jnrlf j i XV. TiJ > . . t ‘rt'iiit 

* alrtj>bin»' i'Ti , i t. •* !i i., introduce ninlbtr*. lisinp’ pjal- 

eutir rurrciii. (No. Ill i'ytuh 























\I i J SSOWII S 



Carbn f Jrmorrlioid Klecirode t s 

K“i aUrinjitltf rtfiVt, (•minimi' |h4i\ 

lht% ^.( ip! tErvti mIh* fmmihcd m ihrev dan. w ( |m . .. 

riecowte n«v l*r hmhi- inserted ■ I tiring ea r jy lfi . t “•Waller 

(urtuTv iIn- iwi large mio Fflu>trrHnl |a K r jj ,IH '' 11 - 

1^51 L'jrbaii rlcctrode- — small. (No. |J) * tide 

f ,J 5 - Carbon i-IWt rode—medium. (Xu. 13 j / nf{ 

3 ".M t'.irboti electrode—large (No 14 j Vrp&d 

~ l >jan 

Tlu ' Mt,rsr Electrode Support 

I "r >tt|>(Nirtin^ electrode* dunni; m t-il - 1 ,, r 

K..U1 tr^mcK . ,f |»,| ishl . ll 1,^! J;', 1 / 

x " Code 

Murst* '’Shoe" 

I dm rode Supjiorl: 

.1 lashtic 

Small Muscle Jesting Pads 

ftds X, w !**,. 1847 and IJW mute with „ lc t*I tucking with 

iJL aslic'-t'vw tbr aiisi>rt«j|i material, 

A J TI ™ covered with linen * 

X,, v ] KU5. | S’ 'r 1 lt „,| |S^7 are 

" '' ■ ■ / Mkaf ^ r r>( ' nirtal with a i*lta nx >js etiv- 
1M/j cnn k' over the fall end. No. isras 

•-» With pad S& 

{**' rt ^ P*d H xl l 4 Xirlta 

J™ With puj yfxl ft” tViever 

5 to ■ uSZ 

Fjuilijrmj; I! Nart n|e r Smalls Valet 

ijKfJ r* a j! z T , fcHjecirode (Medium) Valid 

\ZZ V-llor 

l ** m •>( i Hall Elrcirode* Vane 

F isrlirr-M<ir%e Cord-Electrode Adapter 

S> < f • ie v wlini rniijjlify'ihf: (fir rurflti Juriiwhrd 
well flu \fr.r - W.ivr (’ienerjiftif Fn eon II ret inn with 
any tt( The f j i * 1 hi r [ntmml 1: fee I rode*. 

No. C*« le 

jjjftg .... \fartvid 


d* 
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AXn SriTI.IKS 


t i.iK ,mic Needle Holder 


Made of hard ruhhcr with mrfad- 
pbtfd trivial cbmp, 

Ko Code 

V Mlann \mlle 

Holder . ... 31 jk ijtf 

I ‘I>1 I al^nic Nivdk' \ 12 in 

gb$> luk i Myrrh 

} \^4 Rubin-r roverrd Galvan¬ 
ic Cords. 2 csih'Tv I 
red and gra> 


If Ivor 



Sp O'.-*- .md Handles 




Cniversai Han*lit 1 trd rubUr. with Fell covered disc. 

Xo Code 

314 Fd* Gmted DLw 

r<S Kubkr Hand'* (artian 

3If. F' It F 1 • ari'i Handle CilfBfili 


Treatment Cords 

Mvk of very flexible Copper stranded wire, 
pw^I with a mrr.-.-ri*d 'hmibinE. maroon 

r.dorvd Have mrtal tip* cm l«ith end*, 

< <j<|r- 

Caroi 


S<>. 

Hi Cowl* 



Metal Treatment Handles 

NW* I-plated handles for Stnttsnidal. Oalvnnk and i'aradlc ircat- 


mrtn 



Xo.- 

Jtl Handles* («ir 


Code 

CltUi’t 


Ti 
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wm 




\u i w mn s 


T| ir Fischer u Dilthermo Indicator* 




I Hiv^it i m* arc fast [enmity that lliry 
cun rqinuliiiT roil It-. provided they cun 
ilnplicsitc' tin- onumiU uf given halt for a 
eerf mi Inn^tll ->i time, aiirl with this m-w 
in>rriinit'm iti as-m »r<l fart wr Irmlc for¬ 
ward tn lirinciuhni si r it k-In 1 IjritluTiny 
accompli* hi item • in tin- near future. Tile 
Inch mstniim i. win. it ivi» ore calling the 
Fischer “t>iafhi: m ' I ncficator/* aiul its 
will prove ait mnaratitm hi the .‘lii" niv, ilihE the 

problem o cmw passed directly back In tin • * -it wifi be tip to 

him r ■ rt^Urt-T hii ;u ii;._ . I i.. | . . ' icloiv uf doubt 

that duplication of results i> easily possible 

N" Code 

1751 The “hLithermo Indicator” Fitftwl 

The Linn Ear Electrode and Control 




‘I he < fi.fi i :.r i o n h |r awl * tirreur 1 uiitml o mi jnnnvAtinii for 
'-atinciJl The |jcilicnt control* tin* hail nt nil time* fade- 

;- ni - — i! i . • iiri'iut |jr*dm'''d In if" hiiih frnjiintri intuiiiint. 

* • n 11;. in-Milnlrd ntid easily iidju-.iaMe 

No. CWc 

Liim | .if Kle< tr<rf|r Limvt 

I £7~ I.i' i I ar Ivlet tr*»N f - >iiM *■! f.innrn 


Vi 
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I 


' 




« 

! 

I 



ASTLsriTi.il-s 



I I"' Hollcmkr-Cmilr [ t. ulh.im) .iml lileclrodw 








Jim’ i ti.il tiraillKHul ti won- 
. , M.f 1u-]|t in flit* jtliiv-ii-uiii iii 
iii\ trmimi-m- fn flic head ami 
i Hit lit consist > of headband 
:i! ■ > ■ i.. 11 n- u*r i k i trod?*, elcc- 

di fi'iMi r- itirl >]iLvii;tl detrudes. 
I kin it .11 nl i4‘ftrfHl(s are readily 
id jutted to give proper pressure in 

n iMinhtMillion iif a^ilicttdcitif. 


X 


( H.lll' 


H Ik villi .kctrude^ as illustrated 

^ f w * w 

| . . - i • tiiuiii r-i - "Eiiy * Sffty 

362 Elwrlroilc Sti]i|w*rl \rt 

363 Sh .rt l-.ar KihI wiih SiKinj-i'Tii- | ■ '2,W 

mde - r j 

■,M.9 •.'ami * u ' ... f viiiifir 

IJW. '] riangubr Klectroffa 











(C) Jeff Behary 2019 


34 
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Mi I-ssi iU IS- S 





I hr Kotischer Spark Gup 

A vast improvement over any 
"tlilST type nf Spark Gap ever dt- 
vKnf for ,my high frrfjiictiey mn- 
chine. 

Mlf^ '‘Kiilfeflier " I jijigj win fit ific 
SU|I]K»ils - in any Fischer nr Thmnp- 
■ mi I'kiicr Sty Us °F” anti M F-t» H 
m i' hints, ns well as the Types “L" 
“l.-n ' an*,! "Mslh.in. m--i. ^ *-! <u- iln-raimns or other attachments. 

Thb new Multi I.- S irk ' j * mi| |inl with 16 Tungsten spark 

. 'tr't'.tKt ivin:. . ‘ '.I !. .. -irrv : \ way all heat, aw! 

QKhhdml eontml I nr can h , welt a** master controller for 

simultaneous adjustment. Q i control is possible at any 

?age or unlliamperi tant discharge obtained at any 

■setting, ami the r-xu " 1 - -m p.tred («« the usual jumps —- 

the utmi^l in utility and flexibility 

No. 

1222 Koiischrr Sjark Gap 

The Buu mu minister 

An instrument oT precise accuracy f»r meas¬ 
uring blood pri-Muro. Kspedatly valuable in 
cnnr.ecti"n with il’Arwnvnl Autn eondensation 

treatment^. 

S<t. Code 

436 Desk Ah Kiel Baumon 

437 Kit-Bar Model ... fhmkit 

ftaptwfr 
Baxtvll 


t>. 


Cotle 

KMyaf* 


4A# 

43 r > 


Dealt Model 
Kit-Bag Model 
iVjcket Model 
WaJIlmard Model 





S.i. 4 M> 


% 7 ,> J-J lb [iiitliH^r 


Rlecirolytic Salt 

|in ialb. prepared fur tdcrlrulylii' purposes; mur 

package of J/i pound makes proper and full charge fur 

<ur ‘vi 'll ’ I.Myilm J;ii rlln-lMl' d uti page 33 

1 riltl* 

Ltytal 





I 
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Si m If ; 


The- Htawkrve Timer 

Krister* the length of am treatment ex~ 
A wonderful aid to accurate i, m mg. 

jprtkularlv vahiahle when the physician ii 

nettling Bh-fe t>. onr pntmnt it a time The 

Kawkeye nng- an alarm at die exact moment 
treamvnt should end Should Iw in even 
dushttW) and ifuartr Tii^ht treatment room. 

K»- Code 

*f* i Haudwye Time? Fttfry 






Leyden Jars 

r use with our Types "FO / 1 
and Military High Fr»pi«‘y gen- 
l.ulv -if In>t quality glass, care- 

fully coaled, 

Xn Code 

M5 [.--’Ii n Jar. nmipHe as HIiia- 

irat» I I qt "i> Jfydut 

i.h- tjry Ira Jar T It- «■ To| i and Car- 

I n ,n | I i ( t d*«r) Laurel 



Breuer Safety Switch 

The terminals uf this switch arc 
mad*- to tit the foot switch opening* on 
all Fischer Dmtlwrmy Outfit The 
switch 11|MTates with u puTt cord. ptst 
like 4 lji dec trie light Miclccf, so that 
r-jtlicr |hr physician or ihc pit tent may 
turn the current on nr off in it moment 
Mn switch gives jiaiiftih a feeling of 
IH-rLct safety. 

Code 

m IflTirirr *nfr iriu-h. cimiphrtr wiM.luted pull r.*rd Varur 




(C) Jeff Behary 2019 





























,\i 11' s» mi's 


Fischer l ligh Frequency MiMiampc-rc Meters 
D'Arwmval I ypt- 

For I >‘ArM»m*al amt Diathermy current* we have «l<!>si K nc<t 

1 rs »■* tin’ true “!>' \T'inn .iI'* u |»\ n^lermp; i<> ■?!jihi mil],. 




N.t. J?2 



So. 450 


W' Caliliratttl r"nmi 0 to iSlK) Milliaipjwres 
4:0 Calitpraictl fnan 0 m 25 ih Mi[!i»ni]jrref 
45t Calitirated from 0 m 50t*i MilKamperc* 
452 Calibnimi 0 ih ('Mmiiiii .11 


No. 454 


•», *• -**■f I M M-f-rii i 




Code 
.Exo 
Bxoeht 
E riitr 
Exnutor 


Caul<i}{ N’flr 452 ift Special! v ileM^iLerl to Hi rill n l-il ill', fmr UM wiili 
portable madiinei nr -inalf cnhrrveU mu previously equipped with meter. 
M'limiffl in upright I.-•birr., making Mia I always viable 

So. Ojtlc 

454 Calibrated 0 r-j 1000—0 t«> 4000 i Double Scale ) tU forty 

¥jZ | J> itililr Scale Meier for Settlor "FO" atid "141” Outfit* BttHvi 


Fuse fur Meter Protection 

No C«h1i 

l~7 1 : ,iv rtiriiiihetf with tin !'■’ i •■ lirr "I>j •' “ l * rarbihle 

liiaiherrm L'nitt GtfuH 



i 
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Innilating Oil For Transformers 

WWfl. >0 fmmm «! IMqte*, the instating *21 in which vmir 

2 Tf on,K,r ^ ^•U-«kl,h, K< Niw , w .. . 

^ .. IW*¥» *» * .. in Milwlnnw, and 

Ol wn^utulms: a very hi K h thMi M 

jlJ 1 ** lK * i r,s l '* ***** t,w ' from ns. with 

*** affiwancf that ttify tit.I which is c *atihr correct will in* sent you. 


\o 


'- 5 Vrarwfnmicr i hi. iti I qt. can 

rjti Toted fran* former 1 hi. in L gaf.. «in 




CimTp 
Wa/Ji 

* d *» *•**+'.' / it n r i f / 


Tungsten Spark Interrupter Points 





iMhn turm | h lint k 

far spark i member* that ire ; md will improve the 

action of any High FVapocy apparatus not already «o equipped. 
Carried m stock tn three sixes. a> ilJmit rated. b*th male anil female. 



« Na tW No. » 


» Code 

® Jd inch ffiametrf, at tar«l on our I^Krufl and Koike her 
*m\~ on the "f* "Ft"L-U r amt J1 Military" 
machine*, each /rm/’+d 


>•« ffM h -li.tmefer. a* u - 'J on t.ur Port aide I yptrs "R" nnd 
V, an,! the 'K' .md I Far, N'osr rind Miro.n <'alii 
im*. tmir Tmtyk 

. * i f > ■< ■!i.»m. or | h o’d 1 in r.nr I r orhiliJr IJ |<e ' rat h / itnfpo 


IS 
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Insulated GLua* 

High l frequency Electrode!) 


l> I Xa%a1 


t- Kivial 

U N,i M ! 


IlKItl ill I’ll 
-Insulated 

E11-tilsiti. t 



1 ' PMrttii**#.! ■ mi 


Code 

Werriii 
. fh'itl 
/'ill 


-- 1 '''" 111 ' 1 letli'f ;if i ‘T ct imptetc 

23 —Spec Lit Heavy Ciltts* Urethral 


l r < l Mtint 
17 —Inner Far 
If* — l nrlju'ue 


-I * 'fina 1 1 letirrainr, unit 

>> i i. _ r* .... ^ 


hi^ulatid 



./{/duty 


it ^ "" 'i' ' ...U4UI 

: 4 7 ™ v > |J| - Hiroat ilimi 

lWt.itn: IkvtrmU- t mas 

tkrwwJ Ekctrodc liiMilatnl i Murray).. -Afantr 

■ ■ \iulAn i I ■ mi Hr Liivl i i ■*!" 1 1 I 1-,ir 1 TuLh a i B7inJ 

■W—Insulated Ruhln-r Haintte and < <>r<1 ) Fur -VS” Tula's I. . Block 

61—Thrift {Heavy Qa*S i Breath 

! * " ;t -■ ’ rrhra. i Heavy ' Jin-.) . /Mil 

—Dental Coodtt, 1 l«*y < Stott j Bridge 

Dental i n : /* . Heavy Class) .flrirf/r 

* i —Itenral* hitrr * Ittm, T /' (I h*»vv I})uf) JJrntt 


In.uJ itcd Shock Proof Handle 
for I ligh Frequency \ lectrodes 


* !. !-■ ■ ■ , ; ’ > \A niltk-r, with the Heavy insulated 

c.jtme tits t i * i ' •>» nr<k in tin qiriiu; ki« damp inside. 


Xo 

(M * IV. r : „ " I "•■ :i i! 

4 ' F t i' \ :r 


< VhIi- 

Blind 
tiltu k 





fa f ■ s - £ 1 r ■ *n -»1 i Uiwlle 


tikip 


/ r Pi* , ir. Uii 
























Vt VI SS< IKS 



Nov 20U 


I lifch 


F ri'iiuciu:v 1' U-il I rode* 




The SiKtrd "X^-i i-vai'iiiitu" Tiitn** are matte in the same sfrj&s ansi 
igiti «* the regular entailed Ynt mini Ktcctnuks 'IcktiIkmI in the 
feKrgoini; E‘Liin ■ r Tubulated will he iiinmlied, an ortlcTetl, 








S»x I H-*i ri[i!i.,e 

M’l —S ? r r .1 ,i- 


jnx?—K««| 

J»S-Thn«i 

Jlft'T—Ei; 

J 1 • •— k ff 

J 5 m-fair 

**K»~ Sut ’. 

-* tl S1— 4 • rttJi 

3U J-VagouJ 

Nani 

J 1 ' — r refhrd 
Ji[f-rr.^r far 
jni«— r. «JT* 
jf JV- C -rthnl 
J« 24 —Throat 

JUM". m 

<?'.■!— J TKfi if 

2Q.U—Span! 
jS'jfV-f’f- 1 ta^ie 
JUSI—Denra' Pyorrhea 
Twiial t ■qui 
JMl Duiul t .*ntf 
* 44 >- firnnil thj*ef Cium 


-I’Liin-i-iiwh face 
—> I'iiliii . 

-Plain 

Plain 

— I lam 
—Kb tn 

— I ttnjMr 

■ i ‘l *. lie, Mr*| 

• ■ ndenter Type, late*_ 

- Ett^tii* ml 

fntulaied 

<—IimjLitriJ 

—fniahtni 

—liuilUlnl __ 

’ ul Heavy Kb-1 

— ltra< 1 (iliv. 

— .* lull f I. (ifr ui m 


—Hraty CdS** 


i.odc 


AuIpoI 

... Rabid 

Rswer 
Abie I 
AmUe 
AjJio 

Radex 

An/k 

Raged 

Roth 

/fumif 

Raw'll 


.Randy 
Rani a 
Rapid 

_ AojdJ 

Arr^ln 

Razes 


Razor 

Reaeh 

Rtbec 

Reims 

Reeat 

Recto 

Refit 

Reitni 

Relax 


The*e Kketrwkn, with cxtejitum ■ 2009, J(JlO, and 2025 wiB 

: •* ' onr %i"‘ id ,n* 

%m 3000. 2010 aftd 2025 have Jnu . i lb mites blown on the eke- 


trade . fhem-eb'« 

li Yin —1 TiiWa rmy be had In fit thr J/' Handle* »-■ W 
Wore nfalng number *-.r- ordering extefrt those which have 

fc*r Sen, sftarhed 










t 1 r f 'ru tt it/ t tit ttPuh/d 




m 
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v\ii siMn-i ,i i ■ 


l nivenwl I l.tndlr for High Frequency Electrode* 

liVnuK.tll'tl Kl'tilill Hvulr 
t*( tunl |lf«*3*ig hliv- 

**** nickel - ylnitxl Li r a * * 
qpeiniS r butty mi tnd fur 


15" 


! : " M, : ,l v " ,U,K ", 1 • .. 

****** lhl ’ l,1 t Mls,lv ' 11 ■' -l 1 «tmU* “I perfect frivihr.. m..vi- 

nKUl Mmlr in iwn vizfs. 

No, r , , 

"N- 1 " Electrode* Vill 


"iff le tiill - i l—MriMti 


nr 5," [IcctfinlcH 

Patients High Frequency Handin' 


ftoli u 



!I"M :uiy lilt'll Imjiii’iwv 

ctn,Lr.*lv wnli inch sliank, 
Unrilwiiml, nickvl'iihled dip. 

Nii, Code 

57 1 ’alient- High Fre¬ 
quency 11 am lie ffafeat 


Adjustable High Frequency Handle 




Ntckrl-pfaxctl ctump <m end nf king fibre j tlWtlltf cd bfidlji w actwijcd 
to swivel {rw-U Weired I angle. A very convenient armnEt- 

mcni f^petu!' |"or -ihlicbi vrork. 

X» 


Code 

ffclHtfll 


hi;,’h Ftr- 

, aa.t tad, 

any -■ itufe 

if. Xo 


Tht* pert “ '* 

| handle i* 

nthher with 
read - fi r « 
jffj L tori* el 
faff metal. no ri*- I 
^^omnnii' sb <1 eofit'Oi* 
treatmif poitent 

X* 

f* Hul Tender < ' 

|r. ttilaff I ad j o - ? ai - 

High Pre'j nertc y 

H ltdif, complete 

with f"fd iftifmn 


Holkndcr-Cottie Insulated 
Adjustable High Frequency 
Handle 
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\l L l-’SSi Hill/.S 


Rotary Convertor* 



Wbco direct current, W available it is necessary to install a 

tan oinverter to operate any efficient High Frequency machine, 
..r anv the l:isr tyi ir- "i titialt X-ray nun ft*. (The larger X-ray 
machine* contain their "wti rotary converters) 

i iur ISn v.ili mtariiw have a *|)ociiit lKH>*ier winding which innins 
a tail I ]! 1 volt A. C when upr rated on Ull vi'll* 1>. C, 

Our 230 volt rotarfe* .ire tapped at the proper point to give 110 
volts A, C when operated on 22fi volts l>. C Thi- ilmmintrs lln- use 
separate step-up or step-down tntltsrfnnner* and i'ltc iu** of efficiency 
attending I heir use. 

AD our Rotary Converter* art ■ with a. ■*pms1 Condccser + 

for hue protectiftfl. 

Code 

'IjO >n U iti taptrir ' ■ ■ < i 30 Vults D. -t and 

delivering HO Volt* J \. C, Designed Cor our 
type* W C” and "K" 1 and "1/ outfit*... 

951 400 Watt capacity—ojieiraiiiig oil UO Volt* !* t sm! 

delivering 110 Volt* y A i Deigned for our 

types Ai FJ* Labiitci and I Variable. * —. w ~— . bun'* 

IOCjO Wat I capacity — operating on I in Wills ]). L\, and 
delivering 110 Volts 9t ty. A* C. Designed lor ottf 

J , r 'L. . Militar v” and Style H, F f Lalrtiwis. also 

the No 1, 1* Luxe or Type *%" X-nty Madina* 
fair*lading f TsrliJ ■- i'I in [if- Startmif Scurvy 

























si iti n s 


•*78 


or r# 


/►id 


" , V\.U( r.iiMrti, -ii|K-t'.ihii|{ mi ] HI \ ,,1 )h, 1} i' hit,I 

"‘ livvimi; 110 Yuli*. HI I . v t M I , ” tkU 

' '''' U Outfit. i 

J V,ltl mi JJ0 V.tltN lV l'.. : ,M 

110 Volt* MHA. G. LSt?e fi 

4<> ! Wait caiwin fprratiu M .in Jin V.ats li, t\. nMf | 
drlncniig NO % tilts tnO Gy. A. l\ ( So Nu. '*51 \ , gtfete 

lOCjU Wati u£jl| (y —,m M£) Volt* D. C. and 
<Mivering 110 V.dis to i\ V C. (Src Mo 0 S 2 X) 
including mrlmcd tyj»r Starting Uox “Settee" £,ifrr 

54 m i Watt ^wtdty -o^rating on 220 Volta !». C. and 
• IviiMtmj UtyVnU* on t’y \ f. Designed f»r use 
wi’!: 14|'i‘ “S'" N -nn including enclosed 

lype Start ing Box "SewaWA-. . Jintabs 

S« 1 Wait caitnity railing mi 220 VnUs I\ C. H am! 

.Iv’iM-rinj I to \ . ,!■ - -.■ i (,V \ C < Sn- Nn l > 54 \ ) Z:ii frogs 

1 S 11 Watt c.ii«tdn "pcratmv mi 110 Volta IL L\ t ami 
'Sctivr-roii: tH V'lli-. td) t"i. A, i 1 Vmi’iioI fur ijut 
Ltrjjt-r [ luiriitTTiiy < "aliinrfc nirhulinf* enclosed type 
• irlinj* Bom ‘^Scurvy** .AftilrJiw 

1500 Walt cifiarttv •ojjrratmK un 220 volt* D< G*» nml 
d.ln rnnv no Vn!t> Ml < 1 A. C. (Stx \\k‘> 77X) 
brlwiine nn !•••■■'! tyiw Starting llns “Sssiiec" .Uvvjhunj 


; #* ^ for Rotary Converter 




; M W 

W, , W „„ K (V,< (... m V K-'tory MW »"* I SOU v, 

f m Startm* tto* for i£S> v 5 **m* n 


Code 
St urt;V 
,S\ iifli '■ 
Sitfdt 
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M i 1 SS< Hflies 





ItuiiLitd High Frequency Cord 


llii^ vftil i- liifulr nf ii stmutl'ij ohiih't coei 
J iumr. covered with several layers .►[ pure wni 
ruMi-T. \t unp rad i*, ionu»'>d our Mtntdi ir( i 
t rd M|> i v inch i, which will fit anv „f ll11r 
machines. and on the other end Is mounted . 
.hu el ch»|». Curd i.v v, rv iWihlc. 


Code 
— .Gail 
H (V r- 

//f'Hlr 
/I Difjff 


Heavy Cord. 4' 

Heavy i.'^rd, 5* Inns 
Hcau Cord, b' ltnn>j ... 
Heavy Cord, 7' liirsi; 


Extra faille, 15c font 




Fvtrj Heavy Insulated Cable 

M.i'fr --lz::: i_ l r ■ nijr N!.» r i hut with vm ht-:ivv rubber ilisillii t It >13 

Xo Code 

SJ Extra Heavy Protected High Fm^ucncv Curd, 5' lung_...jlfqfle 


Fulfil ration Electrode 



hipratH " i«- the l -« ■■ aj-|-lying the High Fre* 

nurm jg Current fur the rtw loles and dmihr growth*. 

Aft Code 

30 Fuigmati n Elrctrtwir aji-i ...GafM 

FttlguraUtm Wire 

tnmir wire, > 1 with f*trr gum rubber, for introduction 

Hinigli ihe qnhacop f no tided m connection with one o! . 

High Frojoerv y mchfa iM cxcrlUm rtnHi may be obtained in the 
removal o4 growth* in tile urinary bladder. 

So G.xle 

+ •• Fo cWiti'in Wrr^ font _ ... Gfltf 



i 







4 * 
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ANl> SI-Til.IKS 


Fiftther Bbddrr Figuration Electrode 



' ! '" Kl1 f.ir' um. ,v, lhc hlfltit!er Khnm ft 

?**!?' Wm, f ‘ S[ * hattl lvUl " l1h l ' witU :i verv miviU 

•** " lk Hi-, "live *ha llt ,l. nf .** 

,lmr.n !n tntj about -hnm twig. Othtf end H zmmgtil m w^ciimodatc 
art ordinary coni tip. 

Code 


So. 


\-OUC 

41 Complete 03 illu.lraleit. . 


Special I onsil Futon ration Electrode 



So, Code 

K SM.-t.it i In. ■ l uh.tintti'.i) ICIecirade -itniltir tu mir Nu. 

23 v. ith wire tip mounted it) end .Gifrdy 


ov i d Ear Electrode 




I'r.if^rfv Hluiji'fl. and well iii'-wlid'd. 


CiKlr 

t piiin'/i 
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*= r* 


CQ^I^TIQTJ ^LTfiyiC Aim HJEHTOTIMa CTTOEH& 

Will* lit eur r*puli“r lit*r*turo ao-vor 1 njr tho Impron a d Mo^ai *J* 
mn*l Ctfutra.otilo Current* ftounritcr and tho Inrta-uotloiii sgTa*ifi|r 
«»o tq refer to ton dlffwetat eurreutr enly* It la pegilhle by the almplo 
thr^in^*: of a awitob td provide the of both galTtni-e und al* 

torn* ting our rent a oa Indicated by tiio fallowing grapho* 


0-1 wwwwww 

CK2 


rUb^iTIKD t*LY*»H 


PULSATING dil-WAHIC BUPH 


04 


0-5 




/\ 


PULMTlNQ 0 l*i.L. DWt^-L SuBtlt 
^ fflt&T F-IOIOQ 


PULBATiNO «U1N jS^HUBOIDAL 


P-UL-JiiTIWO GALVANIC 5 UHOI 
JntaT PEHTOB 


To obialx ibid eonbinatlra with gal^anio ftud altermtiag currents p 
re^io^o flo-TOT frUtfi boot, of cftbLnot* Q& th-s total ahelf whiob suprort-n th# 

-_-*i tn'r rnm -tubee la jp-gunte^ a. t\nibler type mitch* Woi^e the Ewlich 1^-ver - s ^ 

right - then ropltdo ths back ooror onthe «Mr*t + k eombln&tlwi of gftlwiie 
aj-d tit arm ting currents may n&W bs obtained by wttittg th® cuiTW-t iol<ctor 
w g" to ponltlcm *£»*. All th& other cartrolfl arv operated in tbs usual rniuvnor 

aa oonrod In the general lnEfevotiena* 

CuTTBirt a Blotter *A" may l* wt to «y *f tJi<s*e fiwe position* - to 
otr-mLn EDa-eoTElnE dual ourr* nl on position b l“ 
to obtain mr^nc dwl ourront on popltion "2" 

■ “ droll nprfco dual aurmat on position "Z" 

* * rapid tafelUf. 'fuel ourront position "V - « ropldl,- ™^ fl r J 

d»l ourroHt with l/S **& ?A »■* P* J ‘ iod * n ° ’ 
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Volws control* are regulate to *\jHln the deairod tar.oimt of 
currents, as indlanted undnr central Jin struct Iona* The current selector 
"B” bo aet on either position " 1 " or " 2 " and the same respective 
ourr’-.'BtE will bo obtelntd ns covered do general instructions. 

The pp-si-tion of the tumbler switch inside the cabinet doe a not 
affect in a^- Tffty the current a obtained with selector "B" as in oither n l m 
or M 2 n m rfcvibg this tumbler switch to the right !ners3y adds the dun! 
e -jniina'. Ion of gol^ nic and alternati-os: cuironti to those ton current! 
already a™ liable* 
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The Constant Currant 


The extreme 1IVI|M motive of life dalviiun- t LirrciU in tk 
| practice >■! niurtcfri Itieilicifio i- rtf''ikjf111iinl Ij} the iTtiijurily of 
[diysicinn> 'if tijday, in Kyncophjjfy. ui'idojjy. etc., lor ilcjala 
lory wiirk. knkiium, rvctnl leshms. dec m i lysis. strictures, 
etc., etc. 

There is untiling new tlmf I.-Ti i'e Ilf Said of the iriit!Hl:tnl Cur¬ 
rent which is the MindstlUcntiil electric fierce. \\ hatever ther* 
il]PCUtic eMeets may Have been m-lisl Ity various i i|ierfitiirs with 
tlie i|ireel current, it ran in im way change certain plusiiiUt^i- 
i:al nnil chenm-al established actHms anti reactiuns that alone 
tu the direct enrrent. 

The cllei'ts which ctmccrn the physic-inn irup>t nrc (1) |»liy - 
'imh.ijhcai and (2| efiemkilr ll is possible that there an? 
physiological effects due tip the nervous stimulus, ivbicTi can 
He distinguished ideally, at least, fnmi those due to direct 
chemical 11r physical action. 

There are four ways in which electrolysis can affect, in the 
living body, such tissue ns muscle hy its cEieoiicaphysteal 
action: 

tt> liv i li l- eli urn leal effects of die ]j rod nets li he rated at flic cU'V- 
1 r. h(h - or in Lite substances ‘if dir lissuti, 

U) I'j' tin removal of "electndyfp's, chiefly inur^nic substance, 
which are n«<L">>ary i..r the vitality of Hie ihiucu.le^iliiujlfi iatrwwtd 
absorption of the elements a»d ]jerhiip>., in consiajturner, tu increased 
activity- of the jjeneriil itnlridon in die tissue, or if iliv action be more 
intense, n« •limihisli v ilality, dr^vneratiun. and death, 

(J) lt> eiitapliiprcsis. leiLtlirin to increase of t ns normal substniiCC- 
“ifouitd flu- negative, and iliminulhiii around the positive, ami die ■n-u- 
s-Lwnt im-n-as, diminitLini: or alio irhinc ncliv Ely, Hy vcliiirlt a 
li'^itr ret nr ir- l ip livalfliy vp|iii librium, ■ ■ r to any ‘if I hr residl 1 - which 
follow l1n’ iJlfinrhince of equilibrium beyond Ihc limit-* -f h-mldi 

(4| Lty nLisJnu die local lemperalnre in both cases, but die 
physiological chautfe may hr very different, 

EFFECTS OF THE CONSTANT CURRENT 

pr isrnvK 

I'll;.- Li j!i i y tfZll 1 Vi' 

I h li v si«i rhe'niit:3il: VminniMii! m mi l hr n;k1 i v*1y-r haris v1 1 ti'N* 

-Ip -rAljlBfl .till) f llliirillt?. 

i r -►FIJI ill 1* IN !*!■ HU 'LL ill I t\, «. II |] ilj || r k, ll > 4 1 fl <cl 1 1« tL% 11 i I HC„ 

-l 11-1 jtlnp^iniiurir adil* 


t'pji «i * 


! 'r iiiei--l 4 pi I 
























l'.ila|iln'fir: l.i*-*< nl hydrantu and i..ti>; lus^ H .i fluid, 

foiigilliilkili. 

Stiir'. :iEEs>»t I it lijOlU'M 

1‘ri-thiL-tlon i-f -i ilrj’j linfil, ami m ni-ntrartili * -fUat, 

I iiHi,isii.ii Hi iiiiis <>f nx ill l* Able racial ■ IciHrcKtcs ur ■ i 

Vmisij.cit: I’ir.sL tlf«| of current ischemia; 1 iv]h rum*; 

l*i i L hi tit’ll k-ss inarkvd ttiftn ;u utgflliw pole. 

XKGATIVE 

(a) I'll > sii s3i ,p k’ji t-Ntim til in l 5 r»K. 

I ti l I'liy.sil 1 -cllk'lliicul1 AccU mill lil Hill of tin |ms(Vii rtyflninii-,1 
bass , i bvtlrojfi’Ti, s> 'ilium, iiulassiiEiii, , - :i1i'iuiii :mJ smuiih miuiu. 

I'lirin 111 kill of flu alkaline niulk, 1 . t the bytlfak-s of Midium, 
potassium, calcium ami :■ [union in hi. 

t'rodiiftiim I’M A Soft, retractile es<hnr r 

t.fltfljdnirtc: \cvniaulatinN of fluid awl basic inns. 

With mild L’lirri iu nm ritii.m luum^iicil; with HJiili eurmih 

ilcnutrilivc effect, 

\tifl|iKorir: \l»ility to diffuse (fit positive inns nf certain 

ditiiiirsil. 

Anti.sarnie innd^titdy. 3*irsi effect nf current, mclwmia; second, 
Ityiier.'iiiia: uEtinmle tlFtft, v<|lliiliziitiiin of circulatory contlilinns. 

l'V reason of iltis |»hv^iii-ir1ivmic;it polar ;uti<ni + it may 
Iil- readily seen that the |»hysifi|i tgicnl action is both sedative 
•■■hiI •»( inhibiting: sedative- resulting from contact with positive 
1 '"l[‘ because m| the cataphoric transfer nf the inns of hydro 
iftn and the bases from the region of posiliw polar vnntael to 
;inn] Inwards that of negative contact, and stimulating at the 
negative by tliL increase in that region in’ Mu id and positive U 
charged ions, which mean at once a hyperemia. By reason of 
this increased blood supply . stimulating atnl ultimately mil ra¬ 
tional effects follow. 

The characteristic action of the positive pole in relation to 
circulation is one of vasomotor constriction and of the nega¬ 
tive i>nc of vasomotor dilation. 

The action of the physical effects of the current may lie 
formulated as follows: Electrolysis chemically and cata- 
phnresis mechanically alters the amount and distribution nf 
-alls necessary to the proper nutrition and fund ion of the 
various parts of the living organism. By the latter is a direct 
transference of the fluids and salts by way of the cell walls. 

muscle septa, coate of blood vessels, sheaths of nerves, skin, 

emus and mucous membranes, in fact, all animal membranes 
which from the physical point of view are all (Pic very best 
bind of porous diaphragms. 































lYiiuarily thi* action take* place tliroughoul the t issue-: 
intiT]K»seil liL'iivn-ii the electrodes (nut necessarily the nciir- 
i“l Hs.iy, Inn ailing the path of best uiinductiOTi I. but semml- 
. Lr 1 3y its Lijilueiue t> itflt buymid the itlterpolar region. Just 
.1- it is nll| wfSSllile tor U local hemorrhage fir exist without it* 
influence being ieli buyout! the immediate site of liu- hciii'T- 
rhage, just so it is impossible tu drain a pari cataphorically 
withonl the mllutncc extending even to the entire organism. 


This phy-Sieal effect may he carried to tile extent of com* 
plctdv cut ting off the Mood supply* thereby causing immedi¬ 
ate and actual (Instruction i electrolysis of a nude, I' or h> in¬ 
terfering with it to such an extent (hat there is m> channel 
left by which the inorganic constituents and prole id nutri¬ 
ment can be conveyed to the part with which to feed it, ami 
death from starvation ensues iabsorption of an organized m 
flaTnnialorv exudate or an interstitial uterine bhroid); or. in 
lesser degree, only the normal ionization and osmotic action 
characteristic uf living tissue and necessary to nutrition -md 
normal function. In this latter instance die same physical 
effect of the current result in a stimulation of norma! cheim 
coph; biological processes, i c. p the movement from ion to inn 
throughout the interpular circuit, the bodily transfer oi com¬ 
plete neutral molecules, and the normal non-electric osmosis. 


\U this action nutritive changes are initialed ami, by a suf- 
identlv frequent repetition of the use ot the current, arc sub- 
lequently fully establish*!. The cue condition or the other 
Jl obtain according to the quantity of the current and the 
manner of Its use. that is. whether a 

used, and whether the apphcttlB* '» characleriiul U> current 

distribution or current density. 

The use of a strong current of short duration, characterised 

!,v a current density, has either an .mease ,rnta« m»- 

destructive action whereas the same current, ■ .burnttc. I 

1 c current distribution, will produc* an entirely different c - 

2et l.« a .se he reason of the increased electrode cnlacl 

„,,1 the energy vtcpeiulcd in each nic>1 

I-h. eii.ro inch the energy e i : lwrt - lW 

of surface is diminished in propertum to that meteasc. 

mill I current, if Mt condoned I“1" tiri* 

. cringe in the amount of fluids ”(,«ra|u;iit!< indication in 

t,1.vsi a! tact is tr. he u 111311 , . . diminished 

pathological stales, whether character,red by •• 





























or ;lI icrcd blood supply, under nut m be arthity, pelvif exu 
dates. .1 benign degenerative process. i«r by an excess of fluids, 
a> in v. .’'iib'Ufntf rheumatism. for example. 

Distinction. Between Cautery and Electrolysis 

lialvaoocautcrizatum utuI electrolysis must not Inc i'oii 
fiminded. lit ptlviiTioL'jtiiterijriition, use is turtle rtf :i Lsirge 
• ruiiTitilx * >1' electricity | ussing through :i subs tariff of high 
resistance, as a platinum loop. The platinum loop, by the 
transformation itf electric ertergj into heat energy, bei-siutes 
heated, ami it is the heat an.I not electricity that is utilized 
in -alvaniHaureri^atiim. 'Hie tissues, by the action or gab 
v;mnc:t u tori Station, are destroyed en masse, without any regard 
t. ■ their chemical composition. 

In eleetnliving animal tissues, heat is not an dement to be 
considered. There is no more Wat than can be accounted for 
by the activity of the chemical processes going on. The chem¬ 
ical activity in a galvanic cell depends on the strength of the 
current. In the same mantle r r the amount a nr I activity of 
electrolysis in any tissue depends on the current strength 
scut through the tisanes, and the length of time the current 
is passing. 

When electrolysis alone is desired, the electrodes must be 
composed of some material not acted on by the galvanic cur¬ 
rent- lu this case, the positive pole should be made of some 
non-oxidizabte material, as platinum, carbon, or gold. The 
negative pole is not acted on by the galvanic current; its com 
position is therefore a matter of indifference. 

H, G. FISCHER & CO, 

CHICAGO. H-L 
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Use and Explanation of the 
Fischer Electro-Diagnostic 
Charts 

I bv t-'ischcr tkihanj.- and Contractile CurcntS Generator affords 
«n excel leal means for making correct electrical diagnosis to 
ddermine the ilvprcc of paralysis and reaction of degeneration. 

The fo|]nvbg general rules must be observed. 

The principal requirement qf.tJiL* method is t.. localize the cur 
rent of required density niul strength upon parts of the body marked 



fin' investigatiem. avoiding as ntut'li as possible unnecessary excitation 
iif iI lc neighboring jifryeiur^. 

One pule electrode only should be used for ftieli Hiu^'le or 
nerve reaction expected, and while it is lieecssnrv to have a second 
elcrtri nle s< mu: relit re to complete the Circuit, it is desirable to pl-ne 
tin-. second dwlTtldt >fj as to elimiunle effects at its |mint of contact 
It is culled the indifferent elect rode. It shnuld he much larger tluifi 
flic exciting electrode, which must he of ihr proper slsaix? ami d« 
i usually une inch tong by one half inch whie s not to overlap adjacent 
liisuc. 

The operator should become fully familiar with his apparatus 
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and practice M experimcnwii*!, possibly upon himself* so sis to 
dexterity in manipulation. To secure curacy in the inter¬ 
pretation of his'res nils, it is advisable to text healthy parts* especially 
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if there is only one side of the I'■ ■■ ly diseased, so that, one may obtain 
a standard of comparison. 
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tt should always lie kept in mind that deeper and more pro- 
non need rnntmirlums are nhrninjlhle by the pulsating direct current 
iluifi the .nhcis, T. del ermine the strength of i he current to he used. 










ilK rceisian.e the jKins under examination indicated l.v tlie dia- 
f* 1 "**" *• H» the dettree |«n,k s : s he 




You will observe in i ht- charts reproduct''], siarh marking the mo¬ 
tor points of the muscles rind the t-sits 01 im|>urtsmt nerve trunk?, nt 
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'•.ir) in a ■‘imiiliir ■:v|il<iil.ali>>1*1 of ik deltoid muscle- or idling 
l In- viatic ncrvi!) nr similar’ i-nm|tarH«lls in fliffi'fi'nt (Nirl^ 1 *f the 
Heacttoiii art different for different jhirti o| iHtr huffy. for 
di Herein puiimlii, also ihei, are nnjiJilidd by disease. either increased 
Ml 1 Ifi 1 imim'iJ. Ill Mmsoi'y intijU'i-nu'in-., mm mu reaeftfan* may b« V ni ‘ 

, In, r-[ without the pniicni fx|*erieiM'nift much sernailtiii^ if any. 

klv« trie iff ii(i|dH-atiinil1s l> ■ 4 lir'nc "i rmlhClr ifliilnf l-nnt In 

determine ill'' Jilin Hint nf ■\,.i 1,11 mn I m • 111,1 lie ]da< ed mi the 
indicated. by im-tJfc of tin: i n1i-mi|i|ei handle electrodes. Til is I- the 
heller method, atrlnm^h sii^TJcn. direct i-oiitin t is also jmssiblr. 

t t<i not move I he active ck-vifndr- in an indifferent manner user 
11n area Limli-r t? stand nation, .1-. tli.il i- imt only uusai is Factory, but 
likely In ijivc tin* | nl limit ,hii imjilva^iiri iiiiiftcle contract ion 

Per all tin. 1 muscles hIhjiii ihe Cnee and neck, the indifferent or 



larger dluclrfiili! may he | dared uver the lnwcr cervical or tipper 
dorsal I'l-rlflim and [lie various points determined from that. 

In the examination uf the arm l he indifferent elec tank' in as- he 
fil.Mi-d 11m the nerve <up|ih on the tun k and the acti ve one over 
the nerve or mutKlt! Mr sci i-if tnnsdcs, iimkr consideration. If one 
mils, le Miily is invoked, the indi lie rent ckclrude may he fastened at 
1 lie ■■ | 1 1 er insertion of the muscle and the active one applied at rhe 

tturlnr t ,r 1 j ti t below 
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11 ISTOIt V uf II. G 


Fischer & Company, 
A hit*., is an industrial epic nl' accomplishment. 
From a mic-rooili basement shop to the tup of the 
ladder in an oven dozen years. Twelve years of 

steady, irresistible growth.a victorious march of 

success- h um an ithut In an imhtuir y. 


Twdve years ago II. G. Fischer Company, 
Inc., began I lie Jiianu laeture of Frequency 

machines, i type nf electrical apparatus which was 
beginning lu Jirid favor among physicians for the 
hrahm itl nl eerlain forms uf disease. 


simp, urie man and one 
ised l lie fat lor v unci the 
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rn;u in i ill in i ... i riuy T rmL a Vfl’V 

trliiborate layout-—hut, behind this modest establish¬ 
ment was an idea-—a .. the future—that 

FJeet ro-Physiotherapy, practiced along scientific 
lilies, was In he inevitably live one big development 
in the medical field* 


The first Fischer machines were decided improve¬ 
ments over existing types, and found a ready market* 
and Hie rapidly increasing demand soon forced a 
move to larger quarters. 

This was the awakening of the seedling—Hie giant 
had begun to grow* 

.The next Fischer Factory was a rented space—a 
ruther secluded building of triangular shape* with the 
main entrance on an a I lev* 


The tiiiuilier of employes 
gradually increased, more 
efficient machines con¬ 
st meted, touch experi¬ 
mental work engaged in, 
and the Fischer hoc so 
broadened that in a vc- 
markuEilv short time ndtli- 

m 

tionul floor space was im¬ 
perative* 
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-**«t II, (r , F 1 a c II ft R Ar Co P) I N c , ^ 

A new mill-constructed building hail just been 
completed in llie neighborhood, ami the entire third 
floor was leased. 

In less than a year ’s time the second floor had been 
added lo the third; a year later two neighborhood 
stores were rented for manufacturing purposes; also 
a considerable space for storage. 

The vacant land east was 
purchased and a steel ware¬ 
house erected—and as rapidly 
as each new space was pro¬ 
vided it was filled to over¬ 
flowing. 

Kxpaminn followed expan¬ 
sion—additional property was purchased, and a great, 
modern three-story mill-constructed brick factory, 
with the most 
a p p r o v e d 
sprinkler system 
for lire protee- 
t i o ii t w a s 
erected. 


fVupv/ruifif CamfArtfti 





Lit if in $ Founifafion for 
I I'm thntiit 


(C) Jeff Behary 2019 


6 






A Brief H i $ t o n j c a i, O u t u 


N K 



Breal'iny (IrfruniJ fur the Nr it* Pm-fwy 
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F i a c ii * n & Co,, Inc, 


The greatest stimulant toward Physiotherapeutic 
progress and general acceptance hy the medical pro¬ 
fession was the recent European war. Physicians 
and surgeons saw apparently hopeless eases resur¬ 
rected, and, as has been stated, the Physiotherapy 
service became in truth “the human salvage service," 

H. G. Fischer & Company, Inc,, bus had a lag 
share in this development. Fischer equipment and 
Fischer service, are well known to thousands of physi¬ 
cians because practically every Reconstruction Hos¬ 
pital and branch of the Veterans* Bureaus was 
equipped with Fischer apparatus. 

New devices and ideas are constantly being devel¬ 
oped and tested—there is no let-up in the effort to 
improve and refine Fischer apparatus, arid to increase 
its usefulness and efficiency. Physicians everywhere 
are showing the]r appreciation of and confidence In 
II, G. Fischer & Company\s efforts in producing 
better equipment and rendering the best possible 
service, with constant repeat orders—the finext 
tribute, 

A trip through the Fischer plant brings out many 
interesting and educational tacts. The pictures in 
this booklet show hut a few of the hundreds of opera¬ 
tions involved m the manufacture of Physicians 
Electrical Equipment. 

.4 B |j* 
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H. G. Figcnch 

i'rpjtiifattl and Treasurer 


II. T. Fi*c rich 

♦VrffffjFfy 

turret it r o/ Nnlrf 


I*, I*. Ml'sklt 
I *iff President 
KUdricat Unffineftr 


Oil leers 


Directors 


CltAS. Mumlct 

Director 

factory Superintendent 


A. W. Matijij 
Director 

jllunuijer, Retail Sates 


H. H. Osodhk 
Master Mechanic 
Superintendent of Work* 


■<{ 0 ^ 
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t l'ii'sli lil us tisiL 11 Hr ( h'Iioi'kI Oflia'i ithuki; 

JiiunU uifli Mi 1 . 1\ JJ, Jhmui, iipun whose slioul- 

'■ tiers mis I In: n.-sfluiisifj'tJif y nl offkc rmitiilic, 
hi|]i tin 1 is»mj unci vimt’d idtiMiihuil duties. 

Ihti-, in nu orderly group, me the executive, 
Ktth'.\, mlvcrihing, artier, lulling, bookkeeping, 
ittvbr, mon i, filing, purchasing, costs, draughting uud 
twitting dr pm i went s. 


tii tiitittf .. Set i'o t ore the letitchtOords- — your rush 

r,r tfi i i I'd ti> i! tn the viotmuf* is entered, filled, shipped and 
i*df, tl t>ft i ji h, fine ninnt, and any service coiled for is given 
uStf ntiiJtt tmtit 11 tmtcly. 


> r 1 i ’ 

Tt* v 1 


.. k U -3^11 

kttim 








. , 




1 «■ , . T -J j 

i j ^ 

. P L j 


\y-+ i 

1 *v 


(C) Jeff Behary 2019 


10 















Tiiis is our Mailing Department, where upward of 18,000 
w Fischer’s Magazines” arc scut out every month. An edu¬ 
cational paper, sent to u select Jist of physicians, mostly 
operators of Fischer equipment, offering many valuable 
suggestions pertaining to the use and care of Klcctrical 
Apparatus. 

Through this medium H, G. Fischer & Co,, Inc., are build¬ 
ing up a very close contact with users of their equipment, 
and are creating a demand as well as bringing about a much 
broader understanding of the scientific principles which un¬ 
derlie electrotherapy. 


Note the tied and concrete vault—a great value it placed 
on records. Every evening all desks are cleared—-the vault 
receives ult valuable papers. 
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U-L us ihiiv |>usy Llumi^i Dir ]>Unl. 

.Mr, ( fuiji, -Miiskrl, /'artarif A f ttpettitt r/fv/ rut, IiMn 
\rm lirlruini' In |fn j . mni liim --fnifi. Hnv Lfir pulsing 
mill iiumimng uf Imsv hi;ii L liiiirs l*rinjLt^ n frrli&ij; ul 
mil iidi^ ih lu IJu* i isiptr 


* hi Oiler a mtu'hiHf-F tj , shill fully vutuned. niiKintf, 

grinding, hrnding nnd shaping the raw 
iitnteriai preparatory to the assembling operations, 
greet* thr i t/r Jntomatit: equipment is continually chewing up 
■ trrf, nipper, silver t rubber. haheiiU, filar , etc., nud turn 

mg out putts t\t the tune of over fiO,Uthi f i day, 

Muii, hhji rlrii-r l<;ti]iii.ikrrs fiirnmiii. ^uannlees that liis nr* 
' >ii**I<■ I ■* mi.lJi luuk, |cj(;s ,:m| Aits Mill rxucLlv dii}ili^iiie parts— 
"I'} ii |tl,-iaMin'iib luNdicr Apparatus arc cusy to take 

l ilTL If f . 
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Mr- *Ji>liu lngstud is foreman of llu: (,\hJ 
Wiruling ;md Cable Dejmrlmenl. 

J)«d vim ewr slop tu figurr Hml it luk(v> JS' =*a 
kliEiusaiuU ul turns ul wirr, sometimes no heavier i'MIl -_ J^| 
Hum a hair, toLuJIing many thousands of \VJ§7 3R? 
JVt l, yes, several i lies, to make a hi^h tension f jfc 

I rmisfonner sudi as is used in X-ray and Din- 

II *v nny uiucl lines *t 

hnrtf iu.ru is counted—every tarn u/td layer is rare fully 
iitsultiled from the others, that the finished product vtay be 
guaranteed against breakdown. 

If you could look through the wall to the right you would 
ire these tame cuds being carefully bound and mounted, ready 
for their final immersion into oil tanks. 


13 > 


(C) Jeff Behary 2019 


13 
































wiuil (In Wf [In n it*' nil these intricate 

Li til mimivtniN jwirlsf I.el’s go in the Fart 
Shirk ... it mi a*k Mr. Frank limittrting, 

M 11m t lilA L'llUI’gC. 

IkliI uc ciui'L sliou you the nil id {.lei. 1 ' of 
stuck racks, but the caiuent man said it 
•LV 3 IM; 1<m> diliicult. Inventory figures show just 
lm« miui\ bund reds uf LluHisiiutU of \nurls arc always curried 

i Hi I mill I III 1 I 111 MtI K *1 l. 

puit is ordered out on i^itusilhu, and every fart. 
hurtuR hi t tt itnefitlltf gauged ttud ntttie with properly dc- 
.i-'tud tuol I, i .ill fU just cruelty where it ii intended without 

tdief ution, 

~4 H Jr> 
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Did j«u know Unit no did all our own Glass 
H lowing? Meet Mr. Ed. Wuitdticr, who is a 
]»iuil master in the art of making brittle, |>Jiun 
glass tubing into seemingly impossible .shapes. 


Not Ed. alone—ull uT our glass-blowers art 
masters of their trade. We make our own X-ray 
tubes, high frequency electrodes, insulating tubes, nod effect 
all manner of glass repairs. 


1 au can draw your oicn conclusions at to the value of being 
able to produce vacuum tubes of all types, pumped just ex¬ 
actly correct for the apparatus with which inch tubes are to 
be used , 
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Ijli jtui liuvr mtji <i lot uf pnrU being mink 
up kt s gu jj.lo 11ii* Assembling Hepnrtinput; 

I ), «»' w jiiil von lu shak Imnib with Air. Arthur 
/ Kouii ki, A rl hits lii't'U uilli us for m j Johjj; iJitiL 

■Cj 

In rnn put L-Irdncnl appurnl us together with 
lu^ 1 ‘Vi's rlu>e<l ( Jim I grt it right* 


In this pillule j s shuun imlj' jj anuvJI turner i>i the assem¬ 
bling fli hj i A pcrsuimj visit, njlli picul v of time allowed for 
(, i’ ii ‘tup, i. Ni" es>pi i'V be lure our run grasp the ill i port aticc 

ill t Ills iIiuhdii. 


tirn {in• ji iff nil fi t r tiil.cn in>m .slock anti bui it into cabinet* a? 
jfj'jr Labtc ftitrtfititf iu.ir$ under direful, luriftant supervision, 

<{ J6 fc- 
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Rvti'v item manufactured hy 11. tl. X- 

* ■ “■ 

(ompimw [iit\, or which pii#s*s through our 
hands must go through I hr Insju-Hion Dcpart- 
iiit-nL Mr. Joe Her mg sure is one excellent 
sleuth when it comes to locating defects-—he 
really should a intiulier of the Pinkerton stall. 

j Nnrr mmd y Jar t we mean that ax a iwm pitmen f. II ^ 
pad errors* if errors there nre, right here' stntl we do correct 
many item*. On the other hand, there are mighty few com¬ 
plaint * from oar customer* simply because we do pay xo miuh 
attention to careful inspection and testing. 
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We surely must take you through imr demons I rating roimi, 
where we have completed outfits on exhibition* Here you 
will see nil the very Inti'st machines for elect ro-phvsiotherii pi 
work, as well as a most com pi el e lino of accessories, til id 
me always ever-ready in make demonstrations. 

I.return and clhticx are cult’ltd a red (nr the xretmtl Monday 
nf every month itt this room* Over JS Jit to hreliatioux arc 
exr t ra d nl each m an* h t a a d yh t/.xic m ttx cx yrrhdi // Ut i eti t ed i n 
yartirniar yhttxes of elect rot hem jtCHti e i cork* ay year an the 
program. 77i u service tdane ht jnxt one of the itttiHJf side* 
of the educational rcorle carried tm rontinnnlli/ hi/ If* 
Fischer 4 Comyatty, Inc. 

_-4 in v 
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I *n v tin r» i uji JH/.I- ;i*iy nl llirsr tdlUf Tlii-y :in' llit- *illirrj- j s 
; l,j 11 1 iim-l nl tin ^ d 1 1 1' s I urn ■ c E li, (■, l ischcr ^ (■ Inc* 

IM i -11 f i» ; L s hl.iili .it ;i rcfi-nt Jn-r I'r^tivul UrTr ut rhifatfll. 



l J i rl iijji vmi util riTO”in/.i vi>nr>t |f ml (Ius jjlioliijJFJ&liJi, Ik e~ei 
.it I 1>i l|r r < i MM i mIi-hii in i Mi I. The I'Juratiounl Department 
i i ii r mi [hi ili li I nr ii|i|HirUmtl it"v In Ur , l]i ^lu'siritins (iift-S* 
I'l I'llV -Li*| IlCf ,L|M 

'Hi li- 
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I im 


gathering of ptivsicijiiis 
furdgn ctmntrii'N. w\m 
(-Jn* imitation of II. CL 


II, G. 1'jsuibH &. Company, Inl\, 
,tl appreciation of their efforts to 
promote medical efficiency bjf ittautfu^ 
rating (Ac Phytiotkcrapcutic Mectinq 
( hicatjo, October 18 to 1U, ]Q$3 
from 

YAr Physiriani in Attendance 


A 21 )> 
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«■*. —H . G . K i b c it k ii & C«., 


Inc. flu*-—^ 



/i Father Compuny Ficuic 


The Kmploycs (or, us they are most often referred 
to, llie “business associates”) of H. G* Fischer & 
Company, Inc*, are kept in close touch with condi¬ 
tions through the activities of their Welfare League 
—consisting of and controlled by themselves entirely* 


The Annual Picnic out in the woods, mid the periodic re¬ 
ceptions and dances are eagerly looked forward to by all 
These meetings outside business hours t as well as the many 
gatherings of the heads of the dcp&rtiiicnts each week, sene 
in enlighten^ strengthen and intensify Fischer Service both 
inside and outside the factory ► 
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Our Story as Hrief -— 

Let us add, that your welfare is our 
welfare. 

Co-operation is a word that possihlv 
lias been overworked to a great extent, but 
to us it means just this—if we cai^give 
you the benefit of our vast manufacturing 
and experimental experience, extending 
over a period of twelve years, we are 
always glad to do so. 

Being in constant contact with the 
physicians who are employing electro- 
physiotherapy daily, we are able to sug¬ 
gest plans and ideas that will he advan¬ 
tageous to you from many angles. 

When in doubt, consult 
"The House of Sen'ice/' 
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The Fischer Employe’s Creed 

l believe in the work I am turning ont, in the firm 1 am 
working for t and in in^r ability to get results, 

l hetievtc that honest work can he handed out by honest 
methods, 

I believe in lurninj out every Itil of my work of such 
tfutility that l would be proud of if if / were paying for it 
myself* 

l believe in working, not weeping; in knotting, not 
knocking ; anti rn the pleasure of my job. 

/ believe in clean working conditions, and consider it a 
duty to myself io assist in keeping my department orderly 
and sanitary. 

I believe that a man gets what he goes after , and that 
one deed done today is worth two deeds tomorrow, and 
that Ttf> man is down and out until he has lost faith in 
himself. 

/ believe in today and the work J am doing, in tomorrow 
nttd the work / hope to do, and in the reward which the 
future holds, 

f helteve that m attempting ft? pass the buck I would 
uniy display ignorance and proxie my incapacity. 

I be Li eve in preparing myself for advancement that 
the firm / work for need not look to outsiders io fill the 
mure, important positions , 

/ believe in courtesy, in kindness, in generosity, in good 
cheer, in friendship, m open minded criticism and in honest 
competition. 

f believe there is something doing for every man ready 
to do if, 

/ ftrltevr I'll gel ready 

RIGHT NOW 
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flrriEC ilZl ZH1 WA[]*l|5!* *Vt 

(f'.insi^uia 




**«l OSm-MIH ITfe 


Hvy 9, 1240, 


E5r* L. d* Wocnliifihoff 
JloiBtt ( ' Larour 1 ■ 


Dear Cr* Kqeuix^huff[ 


W-" liftve boon rO(]Laat*3 by OUT b-T, G luM'1(1 T1 1 + por'.-JV 


t,ti give you ft oeiaf nriEoa cp th.* Uln'cvh Slnuntet ar*2 ^ - ltflher 

"J", botirasn tip foil Hiring gvnfopstm. 

^Intcnh Street 0*li»ftftie SaMt’r, *- th* «c|uiwl«Dt Lb obtained on 
iJhp Six! el "J" uy pltcii^ y«'J dialtt on poi^te 1 end 1 4 

'-gLrtenJi Qrllwtio Wm« Lcl-Dirflotiwml - trhfl oquivulwt 1 b abt«ii»A 

oc tj» llotiol *J* ty dials (Hi Z mid 0, 

»□Intout Gil van to WbyO Snoot h - the equivalent La Obtained cn tho 
ijodel 11 J" ly flawing your dlnli OQ A nud 1* 

^•Inuie Wave Ecwah - This to be a rociiflDd AC current, l - 

wnriltaroii* wo do not hove thiY ourront OM our Baoldiw, 

320 tycle SinuBoidiil - tlw equivalent 1c ofctninftt! du tit Hcde* A 
by jrlaolfifi y o let iJlftln on 2 &&& -■ 

3S0 oyelft EiuLUtoLdol Wove - The equivalent it obtained by plaoLtfi 
tfuo dialc on it* Uodul "■J” ** 4 BJid ? - 


If Trt> oan bo Of further corvio* adviso “* 


Cordially yuure, 

li, C* nSCLIHi i CO 


PHiiF Z 
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R +nr Dr, Mc^nr \ Fhv f - f 

it lift# Ju-t been dliBrr^red. ! r < littfamlrtfhtMT, *h&t 
ra fflilad to EesiU you “he taehwle chart ncd the 
Instruct! one for tha opar#tL-BT3 ntid nm interim nr a oT ynur 
cod e T 11 J 71 fftlYHnlo and Ejorct rectita currenta fim^mtor. 
V.fl "bsIi*T" h tr? t tha enclosed; Instruct I DiUS rill lie cf 
BFciitnree to you- 


v 3i' hflcj Hakotf if re hmvp r c«n?-ice [pa n y*?ur 
territory* Yea a p a do- I>. '. H- Ft a ha v&SXrZt p -i'-'S 
Split Kciuiro t V> or rums bu rr H L p iSsiM r5 rct^e^Binti ue 
is. ynar * err it. ory. 

Yours torr truly. 


2 AT a nrr 



G* PIEG0EI2 >• HO- 


ll* A- fthitn 















Use and Explanation of the 
Fischer Electro-Diagnostic 
Charts 

I bv t-'ischcr tkihanj.- and Contractile CurcntS Generator affords 
«n excel leal means for making correct electrical diagnosis to 
ddermine the ilvprcc of paralysis and reaction of degeneration. 

The fo|]nvbg general rules must be observed. 

The principal requirement qf.tJiL* method is t.. localize the cur 
rent of required density niul strength upon parts of the body marked 



fin' investigatiem. avoiding as ntut'li as possible unnecessary excitation 
iif iI lc neighboring jifryeiur^. 

One pule electrode only should be used for ftieli Hiu^'le or 
nerve reaction expected, and while it is lieecssnrv to have a second 
elcrtrinle s< mu: relit re to complete the Circuit, it is desirable to pl-ne 
tin-. second dwlTtldt >fj as to elimiunle effects at its |mint of contact 
It is culled the indifferent elect rode. It shnuld he much larger tluifi 
flic exciting electrode, which must he of ihr proper slsaix? ami d« 
i usually une inch tong by one half inch whie s not to overlap adjacent 
liisuc. 

The operator should become fully familiar with his apparatus 
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and practice M experimcnwii*!, possibly upon himself* so sis to 
dexterity in manipulation. To secure curacy in the inter¬ 
pretation of his'res nils, it is advisable to text healthy parts* especially 


\-VJ. 




f ft jZCll-r-E llpn^l-^r 

Mti id^i Nith r J 
A ^urtjjr r.if-t- ii - -- 
riVa t’r JVika B™, 

jt TOS.»* 

lu^Tt-n^rllrf ■- ' 



D#rtpi'-rf jirstrs-iiM 1 




. - _ 7ri(f ;M (flfHF I 

G/Jracr .V#n/f 
-l.fids-eH f 


--■F-eflrldfD* 

--Tift fe^/i -LiVnrir^J 
"ffrrf Fasii'aUt 
■-Fl#r flig/CPPflJn 


■iVVrrflf Ai'i *Lf 
.. VaiMMmSrMf 

AbdujdPrffrf-j^ Ais* 
FtonrSh&yti Aim 
irA 


if there is only one side of the I'■ ■■ ly diseased, so that, one may obtain 
a standard of comparison. 


-^ptiUrnfl 


r> itffi r J nn i i fc*dl 
I>rfj *r r c-glrr Hf-ld I 
■^'Qdiiii 1 //f ri-w 



Si*^L»?i 3 fc r It 
■■£* BadmhfLvng 


fift “f u-ppi u ; inJ»i£ L 

£\^iU MfK*- 
Zx C£rp* U‘Jni. T if- 


JWwt&glfJrlrt-' 
i F 1^f^i! frtvtl.u 1 


-ifv fid ZD N F Frrfli- 
Fx Ijivl f L-'iT■ PI mu iJT 

vS&rflrf-hSI' PpfjErThl ZfnJ 
l" ' rfiio p j'ettiei* *reu 


— Jfirfnurr JXvjjj .' JT 


tt should always lie kept in mind that deeper and more pro- 
non need rnntmirlums are nhrninjlhle by the pulsating direct current 
iluifi the .nhcis, T. del ermine the strength of i he current to he used. 










ilK rceisian.e the jKins under examination indicated l.v tlie dia- 
f* 1 "**" *• H» the dettree |«n,k s : s he 




You will observe in i ht- charts reproduct''], siarh marking the mo¬ 
tor points of the muscles rind the t-sits 01 im|>urtsmt nerve trunk?, nt 


Q M«if tfiXAttW zT J 

Adductor .■VfngrfbJ - 
J mitatridinwu*-'--- 
Strr\ r 

Trbitkt rffrtw H 

lfl }J 


*-1-1 -Bktpf ftmarii (rap Ipng 1 


PttQnv£\ tffrut 


r *\.-Staff > 


-; l -fbttui 


fkiar 

Fit.-fll rVp.-L'f 




whirh electrical -JMJ**”**? .^JeL^o^V 



















V 


'•.ir) in a ■‘imiiliir ■:v|il<iil.ali>>1*1 of ik deltoid muscle- or idling 
l In- viatic ncrvi!) nr simitar' i-nm|tarH«lls in fliffi'fi'nt (Nirl^ 1 *f the 
Heacttoiii art different for different jhirti o| iHtr huffy. for 
di Herein puiimlii, also ihei, are nnjiJilidd by disease. either increased 
Ml 1 Ifi 1 imim'iJ. Ill Mmsoi'y intijU'i-nu'in-., mm mu reaeftfan* may b« V ni ‘ 

, In, r-[ without the pniicni fx|*erieiM'nift much sernailtiii^ if any. 

klv« trie iff ii|N|il5'.-atimis l> ■ 4 lir'nc "i rmlhClr ifliilnf l-nnt In 

determine ill'' Jilin Hint nf ■\,.i 1 ,11 mn I m • 1 1 1,1 lie ]da< ed mi the 
indicated. by im-tJfc of tin: i n1i-mi|i|ei handle electrodes. Til is I- Hie 
heller method, idrlnmfcU sii^TJcn. direct i-oiitin t is also jmssiblr. 

t t<i not move I he active eiei'lrmlr in an indifferent manner user 
1 1n area Limli-r t? stand nation, . 1 -. tli.il i- imt only uusai is Factory, but 
likely In ijivc tin* | nl limit ,hii imjilva^iiri muscle contract ion 

Per all tin. 1 muscles hIhjiii ihe Cnee and neck, the indifferent or 



larger dluclrfiili! may he | dared uver the lnwcr cervical or tipper 
dorsal I'l-rlflim and [lie various points determined from that. 

In the examination uf the arm l he indifferent elec tank' in as- he 
fil.Mi-d 11m the nerve <up|ih on the tun k and the acti ve one over 
the nerve or mutKlt* Mr sci i-if tnnsdcs, iimkr consideration. If one 
mils, le Miily is invoked, the indi lie rent ckclrude may he fastened at 
1 lie ■■ | 1 1 er insertion of the muscle and the active one applied at rhe 

tturlnr t ,r 1 j ti t below 


>'•,« mu 


MMi,1lall.!l a 
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CQ^I^TIQTJ ^LTfiyiC Aim HJEHTOTIMa CTTOEH& 

Will* lit eur r*puli“r lit*r*turo ao-vor 1 njr tho Impron a d Mo^ai *J* 
mn*l Ctfutra.otilo Current* ftounritcr and tho Inrta-uotloiii sgTa*ifi|r 
«»o tq refer to ton dlffwetat eurreutr enly* It la pegilhle by the almplo 
thr^in^*: of a awitob td provide the of both galTtni-e und al* 

torn* ting our rent a oa Indicated by tiio fallowing grapho* 


0-1 wwwwww 

CK2 


rUb^iTIKD t*LY*»H 


PULSATING dil-WAHIC BUPH 


04 


0-5 




/\ 


PULMTlNQ 0 l*i.L. DWt^-L SuBtlt 
^ fflt&T F-IOIOQ 


PULBATiNO «U1N jS^HUBOIDAL 


P-UL-JiiTIWO GALVANIC 5UHOI 
JntaT PEHTOB 


To obialx ibid eonbinatlra with gal^anio ftud altermtiag currents p 
re^io^o flo-TOT frUtfi boot, of cftbLnot* Q& th-s total ahelf whiob suprort-n th# 

-_-*i tn'r rnm -tubee la jp-gunte^ a. t\nibler type mitch* Woi^e the Ewlich 1^-ver - s ^ 

right - then ropltdo ths back ooror onthe «Mr*t + k eombln&tlwi of gftlwiie 
aj-d tit arm ting currents may n&W bs obtained by wttittg th® cuiTW-t iol<ctor 
w g" to ponltlcm *£»*. All th& other cartrolfl arv operated in tbs usual rniuvnor 

aa oonrod In the general lnEfevotiena* 

CuTTBirt a Blotter *A" may l* wt to «y *f tJi<s*e fiwe position* - to 
otr-mLn EDa-eoTElnE dual ourr* nl on position b l“ 
to obtain mr^nc dwl ourront on popltion "2" 

■ “ droll nprfco dual aurmat on position "Z" 

* * rapid tafelUf. 'fuel ourront position "V - « ropldl,- ™^ fl r J 

d»l ourroHt with l/S **& ?A »■* P* J ‘ iod * n ° ’ 



(C) Jeff Behary 2019 



















? - 


Volws control* are regulate to *\jHln the deairod tar.oimt of 
currents, as indlanted undnr central Jin struct Iona* The current selector 
"B” bo aet on either position " 1 " or " 2 " and the same respective 
ourr’-.'BtE will bo obtelntd ns covered do general instructions. 

The pp-si-tion of the tumbler switch inside the cabinet doe a not 
affect in a^- Tffty the current a obtained with selector "B" as in oither n l m 
or M 2 n m rfcvibg this tumbler switch to the right !ners3y adds the dun! 
e -jniina'. Ion of gol^ nic and alternati-os: cuironti to those ton current! 
already a™ liable* 
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i: tit* time «f Low-Tftlt^GO CNffPontii 
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QBLtTjaM-tQj OF Efl-BBamOiTIg. 

WiTlntt* K , Ecnaoy;, _*H« t CM** p (Arch # : : hyn. Therapy, *®?** 1934] i«S« 
u^nttkRBS c-i ‘-«® Method f:iOn ri tiv»i r nl-v*Hlsr.) uri its a iritis Sty, ani’ety, =mi 
»: : ftrcmt rera-coi^y tZ euro* = t i- \ T.r^«edur ro-’-tri-- ml** ■■'■ ■ -U.ain 
~ r tios^ltaliwtit',. "hero ova pc m'irtnMM.o siKfJiotX 1 »«*Forssuioncy t*f fliifv Is 
duo Lo eonplabo efcl itomtiop. cf the an tire vain froffl ita jjolut of orlrln to itn 
■r.v 1 . -adcrs^ [»i%oai,.jp pfacial praasor^ iw or ---at o--ra-.ivo i?'.!- 
?e^ilr'd ->r this r vj.f ir .« 

£>_ . ..cboj , p. (-i-itish I'nd, Jour., 'nreh* l:-ai)**- H TJiiarp lo no dan^ '•- 

^oHsrw 11 ' tl'Jf Hagft-tiTO [nlvhniin) 


ipju/ L of ja grTtma 

f?J :,7«es (J) (Al’&I,. f. X»i r 'Oti ira4)...*:;ocht- jl ienitft.ioii U= boon 
■ . i"T ' : y ! .- - - IL l"iV*■'■.I s whofo etoor B -*' ■■■ 

of ifliyB idAl thorsw; dirvutc* to the r-,l:ol' of tnu locpl ftouili5i.c.n fftilafl* 


31301? ZC Bi-uwgavica ris 

riChe-ri ffrtooo* r. tt. ( ' ttidi FrefoDBor ww) Dir* of T# I.«i 

S--rr~- R“.“ Autiior a" "Slectrofcjnorn^y ft id -i-lii. -biiv..: ■ “ r, “ 

d:tir- La notr-rioual? rosiotoat Up t^vnai arflioutl-.-ss ar.1 iri'i-.-fttxonn ana 
efrers ar. effective fiald for the sloe* r« surgical destruction ci‘ cusiencoc 
md tiftsrlag simplest mrd nild&ats form of .n 1 c-nti*oa;ir r ji * 15 * 

' -.- -onsral practitioner*D Cfftoo is olcetre^hofaieol tos arnctlor* lay 

cappnr itini-ut'.-'n," 

D- F* Totcy* >, foynoocloEiet at W* Y- falysltnio - ■ ■=« * iloap*f S *Y- 

^t a i- Jpur. ■-' T, 50 fit), 1950) on lf Cop?or ionisation in tho Ircotraont 
^rviB-tis 1 ' rr ^rtfai.i*®© rcpolt ta ft locaonlnr p? tl -Hochiir-vij ir- ft ^ ^ 

tea da-.-e it hti diefippoarad, thfl 0wvi=s shrink ay< ofbor 5 or i troat^nta it 
ttrocuro qomol* ’Ow infeotion, ow>sion, Hatothifto cy^a ottrf diaal^r^ 41a- 

T^r>* Uifootofi oorvisoa that in tt» rust raa-.irod «iar,utn.lo« 

to norcc.1*" 


rsiicrnffi '■'■ gis MiifiMiLi 1 



fl^oUo & trlTL r«ti' 

■ ._3ili 21“ THSAT 1 ^" l£ 2H2X . — -21 ' : - 1>iA 

tor, . Tl*, nttcmiirv’ ntoUrynesl^f^ Wioau of Chro, 

Z&SB-r-r^; ' attendinc otolW7n,y-J'-. UUnnU ^iwonio flosr- 

^r..-rr: re? Hiyufota TlsorafY in ; . : J ° gT* f 41 *' ' ,N3C » ftBd 
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aeaflnvd vl'n-c cf Frloi, wHq holds that sins l ens j’ Vr . 

olcotrlo flarrnnt rorc* the Una penetrate to any depth *d the 

A* . '-'Tio.t *■ - ffroittnpRb of Chronic Otorrhea by Zi.-.c ir £lz H ,_ 

H5i Aus* J s J c, )*** h Th<i coagulation of tho albuaoa r J call*, Tftntu™ ^ z ~ 
Main* avlU °r bnoterLa. involve* their death. *"-= ■» 

The Bonplui that in famed is MrecW E sterile birr :- '■* ■ =;««isfld. 

tho oxtarW* Kwjt la a, forded to tfco feinouea which ^tHly rjrC r l . V: 

a .“-ic-uro’ iii drtr! ty and fiiocfci.irjil of I&isaoy. 1 ' 

* AWire RHi:?STiS 

_■_ * i r !I’ tdor j i _»_0» - 3 auri-ci- ;* .'ot;lcj *___!■»»* ■ - a ■■-'-t .■ r aubnou- i- 

.-cr-et* advocated- lyiTvTvr.Lsr-,„ trc nTtcxmt produono «tditto* ^ ahrinhiar ac- ** 
tiqf] while the <toop |'onr.loidal off net if sntisoptia poritivo i C!!r ..' t ' J 4r1 7 
penetrate Into the tioamsH* Thors Is no doubt that th£ nethad c f treitrxst hao 
“Afij' odvAatr.i‘ 0 ;.i Wo have ja'jd It success-nily a cunhor if .j_- e t . ..._ 
antes iukd Tirivon utiantisfnitcry." 

SljECIPC-PZAC-rcslw 

K-eiiorlgk li» ft. t. (£x-Preo* Df the Aptfrican £lcctro*Th0r»poutio Aaatn - 

*Sftl‘rtii;t3n and Sine Current Technique*jM.'SJo^rcdiacjMU* *Jitr. 
fully laftdu, flcfiparlnc tho impaired part (m rr lcc) ■ t - '' -h® healthy iri" ii. 
npp-anlto aid** pro video not only a definite ,-aido for cljrtj-Lcul a--: 

:>r pro gnosis as well. Byarinr a scries or treatnontu i : can bo or tod lean- 
referred te and .rogroirst toward recovery definitely calculated. paralysed und 
aofi.-rorilyEod: nerves will efton respond to a gftlV&nfo current Intorru; Urn." 

^■Cl^riC gl-TECTS Of -ALVA!. iSj: 

■t --^""' —1. JL j-L. ,* £*■»•■ '•"hvslei&iis ■ nalvr.r; ::,v_ kv; *. vii- • I-_ ••■<:.:. 

t 0 f. ' 0 j s uperfltnus (faelnX) hnlra, wurtr f nolesj port'llne 

.artoo $&r„T. uad the llfco.,,if flga tlya E alTmjiiBm U the ideal rwthod. Cloatrlcl 
tlo9i» son be relieved if aet entirely obliterated by Medio oleotrrlysis and 
often by lent ration." 

trsi^::T^ £31) :;R?£r-iL i 

m — Ctl7 f Ad ^*—^ E * * Phvnician tc - ■ ohn Clinic and Inst, of 

^yn, .End* in L^nduu, ('fho krit;' Jour, of phys* Elootrotherapy Papers 

-fr»*) 11 5 In me^orlti r. with gainful r*acrtienc, and ir > ■ ■' al1 r ‘ tlV ~ 

r-a.----., *nr- bu r%:-y has a nmaiinont piaeo, and thus 

7 ,rfJ ^ at present. The offootiv- *- •' if - 

b alley 1 » 


Hhp'jld bo- u&'.:d 

■=■^5-^4 Li’O acirdtfi 


A, P, CawnJia.-. F s? t f> « t„ *hn E<ri -. ir - of * flA - s ' 
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takon -ip I* Mor -j « la thl. MW lm*. W 

th-5 toehhlqdo ee'-^JftSncations, Jt is tptfied Ci,r 1 r< ..' Art - w o,l this ' 
tala, sin 1-3 the *irqt pnti.i.- .,•* r-imnluriados all t '" 
hi’/'. rej>erVtd + ,r »is ,j T- t;ei * 1B 
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Cf LLIj*:; yR/jCTLTQg 

Ffr odorle k H» ^■ i i j j* ^ Mi"Tht dafnmity following College fracture tuw^ly 
JJ“' B *°* j ^eroTc^fl and forcible Trnfclpul&titm pf the part to prevent 

I’iTOd ndhepi * iiio av<u<xs;o p[l ii on * will not do 6U;s hireelf nor allow It to be 
dono by sthtfs to ’rnkn it tffoouii^i To sneffid this and accoapllnh 

-03'irnd swnultj apply a. ttftiiiiroetioBftl ^Ivnnie surging current,. tit will 
r:'\ i ::YjDtivc*..A patient will usually tolorato this ‘“^ei-itnical ranipulation 
bettor th.iT the manual," 

TKSRAPEgriCS K? CHIROPODY 

• -'"•• '' * j ■ '••» ■_■_;'»! * .author of ir »5aniJ'o i *8l: Rhy sin therapy' 1 written 

. ' ’' '■ * f r -'birr pod lets # c ays* Norton* s I'auralrLoj in Title!: th&r avc 11 
TiOfined reflex syw tons he a result nr * lecfcaKVcal jposj^Mi es ..eeieliy in it.'se 

*- -eurc-tic tfuaforar^nt, i* frequently benefited by the use -f pesltivu ^bnaws* 
nouritiS f especially that localliodj as in plantar neuritis, at tines re¬ 
quires" posititu galvanism*«*The fibres ibio changea in clxonio -.ouritir onll r r 
the a of tars ing active of negative galvanisR* Chronic Ear: itlsn * of fora a field 
for "egative galvnr.ia ionization of clino* * *Tho soften!■;r action of tii.ua cathode 
coribir.od with one alterative effect of the iodine upon the superficial fibresity 
I- bound io- result in its absorption* Pernio (chilblnir arid frostbite; and irencn 
foot whore. the w: els aro fibrosed* arcTwoTT branted wi“h r.o.pat’.vtj , _ a_vi.r.i■v^, ir 

TRSilTTgErf OF PARAl/jfS15 

R. Kovaca, ;•* L. (tc "sioofcrotherapy and Light Therapy' 1 J*.. 11 Jt Ran boon established 
by both e'inicjQ and oxteriiror.dal evidence the slow r ruusr L;:al curi*"::’. ■.•r- 

nishod a stinUluo . f long duration an* 1 a lowly surging quality, Jnr-cfth tnuicles and 
elso-lotal miHleb L« the gtaro of fine old paralysis respoad to such a atljpuluB while 
tiicy caiL'cit "cq stimulated by tho n&mal ^uiok forma of (il*etrical r -i.nulatirn:. 

rt Tno slew aimuaoidBl current is* therefore?! the an in a nadby Ir. the troattnut of 
t -“.rolys Is ’.vitH fcfco lwolvonont of the loflor totor nunre-n* such n= . triphurai rerve 
injuries and Infantile numlyais, in thn when, thoro is no roiuntary po‘., , er of 

eoifltr&ction and r,o Tost'anaa w the fnmdie typo of sih’.’Urr !.nn. F^r osercinifl- 
Tioa>: Tnisolos without organic nerve in-«elvL'saaut this ourrvibt 1c not so pleasantly 
tolerated and pat so o^rootivu as the 3rr;?ing curroritn ?f rare rapid froatiDHtcy* 

SCIATIC UECB1T1S 


^cr f ' • r. in hlootrotliortpy nrkd Ll’ht Tuornrv" .*."Ia ehronie cacuis cf 
7 " Vr^irT 1 '-’■ 3 a hirncteristia sysartons ar dv.' 1 • Md f aresthesia in- 

*. con-.'iiMDuo shorn pain in aouto form end i •-"^ibly also atrophy and 
/" J _, “I .-• t!io ii»rl siuisoloB* Thoao symptoms am tho r-.”5ult of a truo fibres It is $ 

'■ " .>recoi=es In the nerve onri adhesions and .rOBDur* ir, its sheath*., 

w jrt ^i -InasMdal applied tilth either the Is:: ‘jttitjnl method r with 

"""° ^jlviduftl paint toehniqua will exorcise- nis-on <#4 heel at in breaking 

Jr adhosi^=' 

D'.^TIL^ PAPAT.VSIS 

itorior Foliomi'clitis — ' ' , R*, 0tiaua ert, usually ro«* 
ipist after all aautu a^V '-' ufc f avt3 sulxiidod and about 
:-er i.ioon tried**■Af'-n H "•• "I_-ysipti?cm liav subsidoif. 
) dlmuoiil-il .;rental- ntJ '-‘■' H ‘ H> d*.,’Tj 0 y, n ql^n.- 

r^r ibc tintvlt-1 -nei mlv ' ‘ 

( 3 5 


j lr J_ | 



C hB-fi ^ 

p^rreO 6 *'•’*’ g : trinity] 
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INSQUNtA 




h* t . .bfrowally duo to J»ntal ^ ri ‘n 

“-*^** 4 1 1 *^^8 "nnom blood to gravitate ir*^ c r l SqQ 4 tHe 

a plat*chi e hyporomia vrit*'- "? n * s, &£'iit !l n’t - ^c-ei-’ &9& " 


crlurjii^ r - p 

Inal V.^*» ca t;^.v; 5 pi an Chic hyperemia w»‘ 

«wni*. , ? e S»U«1 ™" lt!i ln ° uch ““ ho ™ r:;t i™a. it;, 

;.- : -£0d «e , <’ 1 ' * 


A^FUCaTIOHS of THE SINUSOIDAL n qnBQFQBT 

AItbH * -■ E.. in ,f A Handbook of Physiothora- — ly^ f>? t , r , * 

*V_-^ — 'It 1» la trios o attitudes; of dofomiby that tjio curf 0 ^“ 

TTTj p -: nl ’- ” '■ ! ’f“ ? **t Q d In the pr at tl o o i f chiropody * - :■ tc ; i - t . ; av; _ ^..V, 11 v 
tho r.ucelos of lag and foot which have become rolaJCt-i tirud fj. TO C var*-jao 
and faulty attitudes tiro refreshed by bho vibratory impulse of *hc ravU -- i^T 
r ; 7 cl r^: i : sinusoidal curront .' 1 


ggS»3VE3iyg tSTHPE OF TREAtEiEST QT TRiSE?!!' ‘ L ’T 1 7AI 1 1A 

Tfla nshy* f» D », fhila** Fa. (Am. Congress Fhyn» 7., -3*Tf*C.* S-U-56),*, 
’’The intraet omo character of tic fouloureaux ar.(3 the gr-?&^ nyr.ber of therapeutic 
■’.s 1 . .oTisel far its relief * four of vhinh hava sufv '.* ■ any prolor..‘ei ,;r , 
iuntify the enrnost eonsideration of any additional aro* -:ha'. ray to pror-gai 
*Vcn tire t- tta; for i ts wnoliombior:. For tho past ton war* wc- have toon using 
a certain fora of electricity (rapid sinusoidal) for th< roller -f pain in vwioos 
:.«rva affect loos'* Favorable 1 results obtained ir. sciati • And other fevr-s i 
ritis and neuralgia have suggested it-3 application alsn trigeminal neural *:a 
.1 irrj. ’VLjJar a.*ii minor foms ■ Sixty.fivo oasoa ’litre bfw- troo.^ec Tii-a lv ■■-” ,q 
:r-1 lures.**':!ho. rarity wore referred by tho Neurological and Srx-ir .1 1-t.arrant!. 

': ”... J«?f:':rson iiospital (Phiitidelphia f F&*) P * 

♦ - r; a s oy, :> 1-. (Fallow and Former Proa, American Sloetrethwapw^if *£m) 

' r. ■:or-i -I. ■:. rso* % P. (Fellow and Fomar "rss* ZJlc^trctr.urui ■•' J ■ ■ * B 

in their book ir dalvnnic Currents and Lovr-Vultag; Vt*yQ Currents in * 

n* TV.a .•••.vo ’‘vtc v: FrircIj’e.., .; i:. reboghisod a? a • ••-"• ■ ■ " 5 '- 

-ical therapbUtLos * and the priw object of the ai" d eurront !■ te * _ B 
'•*i' •: the different electric ear rents with which wo bftva been fan*i—-■ 


STRICT"’HF OF BRD-TClilAI T;f5S 

I^arloa L. Imlanl j ; , n #€ . # 'Siith patibttt lying on 1» c ** t J rh J B f 

•Lnr rapid iiwfedSX eurrent,.,A wy fW treat^ste ®“ 3 ' „ W r- ' 

!»;; -'■• stricture la eldatricial fciesuo, wlwn of ^•' ,1 •*’ 1d " 1 3,11 

‘ ■■ ,ivJ 1,1 i r" si i", ^li« ' i 1 j! l ii* 'ifi 0 ' * 
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r Jit/iIpj : uf X- R nj A |*gM r^i u Elect rts-Su rpifu UUn I irj! Yppii miu 
mini Supplifti. ii i* jiniLricaii iii isuir: 

T , , { Tlitttl etfiy HImII llulP lm*ii rirlHibr In iiirhlib- .ill iCpeil-- iiwti'il k\ llip 
OHdictl nr 4belli it L 

# + r 2 T! tal 3 TIJIISV I.uripctifl|; IEPIU* ,J 1 U >1 ■ L?ll. M|. Ii n !mi^ diii.it film-, 

|"'rn i'll mr m'Jp', I imi-> Li? Ire inuitr. 

3 Tluil pC I* i" 4 IloIP tirril |#|i-r-J tifrl Jiii I tllP i i ■ 11 \ sf Ills'll' f ill CM-l*HlPrr*. 

£ \i\il iluii li hand) iFri’ntrn i- links will hr hiund nl ihr- Im- X □! tl»c 

l<4g. 

Every pirer vf ipimralus, ulw id I a«ei=«irk^ nml supplier Iwtcd 
Jn . r^Uliinwfnded at h!ghjwl <|imlily ;in d wholly tkiwuiible. ll is to 
J* ijinki-rfum), further, ihai illutfral ium and lliwmpii*>irt not 
Uniwg a!. I" <fen,il, in view of ilie fatirl lluti impiwrinqali m* «** 
imttg -(jughi mid* wlnm found, adopted by tlte munufoctilnOT. 

Ilfnj^r- hull nlw.iy^ In- Idled with ‘Hfu- lalMt model" Hpdpmmt. 
aue^riiu or -upplie* d«n* mailed luitunliy sli P :r * or 1,1 

I hr model* nrplaocrl. 

Inqinripx hn itnm iml nH.ilopur-tl ore invited. 
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rt,n *n 1" ... 

j„,l rBu .“Ml -mrt. H'*! 
|m. mi ki iDrt+uiiinn. im 
Pluto I*. I'lrtdw. 
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Shockproof Fluoroscopy with Radiographic Facilities 


LMKCltlHi M-l-l "W F , rilll ,|, 

B ■ IiIIill||~ -1 11 M . It In r,|.fc Ps| t| j 

lll-lii-r 1 |MIeI>I-T 7 I'ITM'N I l|l|if)iilM4jt|,i 'j^ 

Hull I* -111i'll IF ill thr nil(iiiRijrsifj nj.,.,. 
Iron. SiHi'irnL il*fhI wilji ,i i.i|,| i - s ,| 
Ji^imtalMPi jiIuhIh i -ili j j i t, i,..; 

rimij^r nf rai|iiifiri!|ihiii - |h-| Fibril iiini n- 11 |( 

liiMumi «winph Mill IILI-1 iJ11■ I.fchl, , 

“Jujttil "|JI> ^pfKi^fk 1 H pv Ell UI 1 

■iii^Ii-. uhd Mill jr hr pun tiffined Fi.a ij H 
* ills hall ffarnr or uni I ifinliiiM . 
-Hte 


i- up |n :tll \[. \. and ii |h |.. 'ii, 

T P k A licihli i| iiIIfii in |h-|;il'> i I ill f,il> 

^ijlEifcJl*' hi iru Unclur rx* ■ 1 1 ■ t■ ■ ■ ■ - T ■ 11. j M .. 
miilr^l \iihmij; U'iilurr- Vr»irfeh> n t -jir 
cW nn-Mtinn uri- afi.' l^t-phMkF hiaiHup 
Tor in Iw ,im\ ir-m-fiphEn^r 11 ii.nl> nT . 
hill^ii* | iN'i r ijpf i i iJcl iJraii. || -ti-1-3 ., ill,- 
i'■uri'rt(H-|ii -hulini imiiJ n iJ-, ini:U|.|, ,| i . 

-i r^rpi i .uijiiffi 1 (Mill, mill llir lifj^ - 
mljlMaltlr -InilhT- providing; aity liii 
i.ilrmi oE ■ ( r lv i 1 41 1 "ii, Ai.fi- lEn Him- 
filial] illiinEinil jiHi-f lirFii,*. FI Sr III i. 
'Hudfl "II”' piPhluE-, k|M- ill ill' 
i i ^1 11M2 i 1 1 ilipiil I jipjTHiihil 1 \l I Ji hiiprnl 


(C) Jeff Behary 2019 


12 






























CONTROL 


MECHANISM 


11^ HI 15 Irl -1 i ^ Mlrm 

iTiiihji-' l.r, ■ iinh-ri|i#|VH Tkr Ljr>- 
■ ^-1(1 h >. jUh y ■ iri ii il hiFraVf Tlirrr 
■vt hlhiii dhiL KHMilirm *unLmli Un I. ,h 
null I.|||||.- I MUr Jtiifc ltl,.h, I , .| i;. M , M | 
diii|Tiayr M|i 4 |]..| ■■ ■ > iliEbimiii*. In™ II 

hi- -Mil kiln*- 1 • hI-JJf*- IIUI ]ftf + pji{ril H« 
hull 1 - X|R]|N ixlmLAlrh . ,ii. I'.K.V T*.i 
rill-rt liSiliL". nklh U\ .n >| llhk «n-.|iU 
■JT'r hLuj ,i« ilirLcs t l p I ■ -! - \ Il 

*«hi h im 1» Mh UiM W 

niBrkir»x- Inax uinli [k-^ihiL- ur.il i|i 

m*IHHI m¥ |H»I II LIIi l!lli 


Features of 


1 Mckk! "T Y~ i* ihn.i^lhtiuL. 

* ' | ril-i- jiii) | rjn-fin-mrf IH liiiifir.-J in, elH- 

O Hip inln- b, «.f ill- - ilnr.iN'. »***■ * 7■ 

.-w- .. i in* it -i * t.s trill- hn-iii n-«» « 

O Ttir i> ik l-altM—i T}]* PuiwJied 8 

in, lflfalSr' I'M** nr in 

A Thr -hucirt i i-iiLi'i-ls JHP wwmiftfr 9 

pay Ip Mfkfu.lnl. liniltv 1.1 l-^lhrl. 

kind. 


STFUCTURE’OPERATTON 

6. 


Tlir i.lJl w.lun-- .. . i| ' ,ll . , 5 

hiph rili- imrl 1‘inti'r h" rnmli- 

IK3RF- 


10 . 


Illr nscilt^l I ln Lr..i^l«lmt<li™ r Ik" 

in i 10 bUvUlwn) J 5 utiiiJ h. 

'flu- fluorvrto^fh- |uii*J i' *|*rcioll' bite 

flrp trnm Bumwwjife ff r - 1 ' n - iWf* 

l.l.Tf anil |lill Hlf |"lll“‘1- 

hi tHrth lr.ntif ij-l' al“l (tyJld.'llnn. HSCHliK 

M.mOI “TF‘ i* lnp.ll^l npililj ■ 

SlXKbni arr Mui-L kr^iA.ak ..r W 

■kii-sr-iE jJLr-fcj, S^m Ill-Li™hl ailititMinnl 

KHl'HFH Mmkl IF' -“‘ft <1 I H " I * 1JL M ri,hrT * 

231 miIl I.ii.' -*r * U" ^tl 1iiT «l 

j,L \,t. 0fH>r» inlKt *("*% Imr 

c-A. 

*-assr • 

3 T- 1 "-" |k -- 11 ' ... ™* A 

;■:::; r .!'c SS 7 Z 5 S*ir 3 *i« 3 J >*'"«* *g " ir ■■ £: 1 

^JSS .t «. .... . .. ... 

. . 

yj Im Jripnji«iW' P-"-H jFr P*™ 1 r 
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FISCHER MODEL "TC 

Shockproof X-Ray Apparatus 


I 


x 11,ij H- HU! MmlfI ■ Ttr i« rtuTitnlietl ... 


j lw ||.,iiiri.‘-r.wjlnl -ini|ikiriti ini ■ < 1 * (ill uni tlhl hkl.U 

■>lL,i n iil jh‘ rf*?r 1'iJliII *’. KMIi J ll*n* iir 

»al|-nmiUI1nJ ' hoMrU, (III* nET»fiti linllt irrrtr.n 

.J IjnflnmLil Iiwlliiflir^nliv. anil llihjfimrttpl, it dv D ilaH r 

.1 (miifed.ptfliinp fllUrtti-ftijN- nr -u-1--nHi-iI 

Ml iii.iti'i i.il" iirr hiulir-l <[ualin 


■fe 


\* ! 


*. .a tpjturr- w-rrlli) "I -|«*inl IHriitii.n .Jn- llw (nllm, 

jlnp: i'.. is 11 ^ in Ml M-A. md <cp lu 46 l h :K-V. Ccrtm) b 

(ini'. I|jilliarii|i»rriip« i> nmtmuinit ..* ('■ 30 uni 

kiJuiiilEaiir null In- valid! a* lilll*- a* ji|.|.H»*:»HijIii|» mu* 
f,M . Flrsitilin I* ■■nni|il*'ii' ilm tiil^h^d may U i-U - I 
in jjili ii-.|uiiM£ imsiliiin >u Iwimn u|ilr, V 

-hii!i-.- ill ^ru> mill- it jK-nliilli'il I'llhiT .s 2 .i. (>'■ n* (mi 

|.niii' tMnlllHHi Hi J min. Em n- W l.™*> m-ck. im 
iikiisi;ji i.m Mi^niMtngHl Hm^wUiI *!• I'linii. wimiii|i ■ 
,„i:.|iiil|. vfjit imit <il [In- |<nVi.T, i"ill (inti lln- MS' MlH 
JjiHltl -Ttr „;Hi-l,|.-LiirT in ni'll ■ FViJonnam r ■.* 

lurLml in. tin u'uul -I.KISdMHlE zUMfiLhli'i-. 


Features of STRUCTUREOPERATION 


MSI III.I; M,„i-j n 


■!■. L ji|itt’ I ilihiiipliiim Imunnllfip 


> nAilNPrtril lr- Site 
S a buli'n uf a J FTijn 


'iiiM JU-JU HI! 

wkw m Kip- c**hL 

XK^Y II HU Tfci- i- i»| it- tliujlilr. s *in -h- i^|- 

■ niit*l it'iid iinn irs h^U i jiIh-i;c-j|iIu ami lI'H.ru-t n|if, 

•+ ■ "I *'■" «m™ Ln-a-l «J*H Ft tfMilfll'k 

HH.lr VOLTAGE rillXMMUMO i ".i1uiu«i In llw ml ... tuInJiaul. 

I'wiJ.s -tmH-- Jr U#k rbnlil (jnJri til l"»'l nil|i||llnh.. 

■'StlK IN i l l! M -|p| tr - ..I n H. it.. I Ml I Ml .. ' 

UMAHri hi ii tin- in I lip MiiHiiHiiRii. H ■>«•« 

<fpjl I VI k **% r MK' InM-lf J *.r * i nip. MU li Milt- till j ■ I 1 1 ! u- i j* i"! 

■‘^n- ■ . . . pw i■ n-s■ iir-.|rn !» ilfw|tti|tai: ni Hilk-lifaiL 

■ IIKC I IT BREAKER. 3 - rnililr» pihiim-i irii-phiiil- ami 

■i- iiij.iii J Ln 

" H »• II «||,*T.IPW HH niln-p ^ 1-||| llfn- lif < I N! 

\ i l ir.1.1. || -i|a1 (pr i m lilll 1 N-«l|lj|!^r Mill 

I i lil sii.iiiM.il jn I Hii-irnrlI mh. li -1 ! lil.IL 
lEri'flLiliiH lln flinl i ll* vii ■ nil ar-]i*ila illr iMiIir nrr h 


M fiftlVl M-r nil! M.Klrl 

it+h Lip a>9< |iM>r «a |> 4i i<-i 

■nV-NlK iUp*i ijfIMI Hi 
II-hIhI i* It Ii jI.'iI ijii lii-11 


hr>#iiiTih h 


^ainalaiil Ima-itM. sri irrrm Iniiiiini In* I 
iftri «||| I- |.|pra|a||i.| i|-i >i|||vt 


iMHiifwn ■>! priap| • PHifli 



■ 

!'L , i N b| HI H H'«L 1 I I ^hnrL|iTiMh| \ 11 H *■ ||r|a,. r.rl m- ■ J anni I.M -.1 -| «■ 

r 1 .11 I l**f III ri : l'-ifc t I' -L.Lrfcjirr.iif \i|ji ljF|iiir«bu- f. i mm f4ip.1l -|ini 

liA Jiip i| i i>Hi , Hpv/ir^ f-i*m 1 l S| Fi^l 


I viaL 

II1-IE LI 

\mu\ 
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FISCHER MODEL "TM" 
Shockproof X * R ct y Apparatus 



I II * rmtoktUy 1fcsiL.lr it *va.(,ij.; r r|ihn 

PM,Mr ,ir,lf no L.Wj. .mil *„| rt ,. ,, E jB , Q mn[ 

r,n mil- I.m ,J.| r pMr rsi| | (I .. 

!,,, .|- ,,M i|r " 1 il«Qiw«MTpie Mftiac l> ■»iWihl^ fcht Lit* ^, n - H 

lL:,rMl ■ ' I" * .. .. ■■ I- "I AIM.. Il .„ II . P . 

■ l,llllllMl « u l' N- :iu M.A 4iHl M|I h, 'Jit |M£_\ IJs-fB.nh.fi. nri 

.ri^M.I ,.11 L mrriM nul^ial it aim r-inLc.,1 

' ^lli I Ii'.ilui-r>> n-iifiliy ..1 I--. Ul rni|ibutU .11 r 11.~ li#lli.mhi P : lln 
uniE it -h-.ik|iruia| llscuut-lhiiiL Every i^piunl m la.SL- 

..prj|.lii mil Uu«n.;.-4i|iL t* my u.„| |,^ I,m 

Tlirrr m m vf-Elk*! — , n|r h H liriLiii£ lijr ™i-l .Ik-fe.im . n.[ i. r ai |„|, r 
lold4 Altai abi^r [tllrlqp ili.ijJii-jcni, T-Jit -»tririti«-Fi|iar i-hill 
hrfllilh^nlcd bi fl Ihri* Amn'idr ^tivLii-in ..T M ricrrawrupU 
J ln^ -..ijv lulu- unit LnuuJiirini-i ,Hr i9 \\ irnraipj-vJ k^Iipii j. Link■ 
| j r-""l Itaiimnjj *, T ^nr r>in ■- nl ■ xilH <li n k it *-ivl 

lli-j>rn I- vin-ii 51 li-1 n I illhl'I Ir-.Jlllli- ill -I | H I' IP»- ■ ijiri ..I ji i|| 

IVl Urliirmi *- i4 ibit p.|^uriitu4 j- In u irked liy llir n-u.ii f-Lnnip 
FI>i:HKR: min-miLin- 


ILLUSTRATIONS 

lllinll al> >ti ribii'ii -jdivir KL-l ll|-]|| \lm|i , 

* i TSr I* llmlitlr nnil Irin l- ,l|i,* I. 

lib 11 NU} Lit nm! etiEIi ii.t. Ijililff a^[ jIH . 
Iew« fc'i 1“ - I lir llhm -I .jll illnhtriiMrf^M 

lln- 1 Mill M - i llll I lull ■. III. I: 1 .- MFiilri' 

■i air, mill lllr alrrinianifnr -•nil In jiIjn. 

ita til. lEM.bll IL H-1 arimi hiI ir.iii - r ■ 
dwmna 11 1 ■ a jpfnrahi-r an^i I* . iSPC"'” 1 

wilh a 3 n -1 ipii li lv LjtmI ■ illl> 1 


Features of STRUC TURE-OPER ATION 


; I i- r HKH iMrl Til” I- nrrt.lla.lt . million. &m niili 

" hM*. *J*\*\l iJi«lilul±r>n *■ jiiHT ii- nnmlrrJ. 

^ ,li 1 ^ 1 ■■ini 3 ‘ L.V jiw • jii||il> liiiI i ii 11 1 1 -1 ■» - jut La II i 

.. lli> pw»[ p-ni'lrilP'in n■r*-1‘->I VIi|Ei 

j i |wij. mini-lH Tt^tii i> iii -30; kilawllJiEi - rru* lis? viri-^l 

JpJiP" FMTlilflj "Jh \'K,\ it Fill Mul=i JO I iUlilldlY 
a a HiJ‘Jl*lf JiT" JiNii nlriF. 

3 IN! In|ir Ii III l]|r ifairill-lp-. brjvjHn* I'ii lh 

* r r |,.r,.. . .| I., jeilr r^l-|>l |M|1.ll llrlFillleliM IJi IfiIIi 

PJ'iiMifd plrt ili> I j1iHllmil|i^ . 

4 I'-" ■' eJial i ~i- * i- iiii|i|rn * M lirn ili' - iipf iyh^ -in<5 ia 

" - ri. • \ al fghi j"i«l i ' - 'r p'lH rii™ > ur I" *tt" I hI» j Iii“A'I 

I in '^Iiililr ■ liJrii. in ■ niili^s -urirl> 

lirr ki p*Pi1llE I'H'LinS lll«il ll i|lF* J llll IlllirlllVIlJ j«■ B■ j||i 

* rrfjiipnll f-Hlliiin 


0 \ i iPi-inl E.i'jk^-r [ir^.sh|r. ih^ ..iin.Hl- ipiin-r 

k rlnrlfii.il -.iitI.m.!- ±i|.| ■■ jnu t > I.. jp|.acetal- i 

i|ulrLh-_ inij r+kl>. 

*7 V i|.iiili|r*v4n|mrlmnil. |i p.l Inir^ 4 ■» im- i pr'>n-L- -\>n 
' l*"i «i"n-ii|: Him- 4*r\ rihip'llta 

Q Y\fr 11KIL VI-,*-1 “T \r Pill "i- . .■ HP h i 

nr 233 wll IiIh- Vi I IF'Jhe- .. kp ?.-|i i nrrrnl 

Q In S-iilli mu h i i j 1 - xii'! i M-ir.|. MFK \\ ■ ' 

" IAI - h. s I..-1 

Si|j.'nplnr*l hllMlira E|i luunlliiMnl I'llttlk V rjiltAl ik 

' .11 -1 |'l 4 III ■Mil l 


Tim. * 1 "4 nil' 

| I^P IIP Ft ■’TII” ^NrjfkliffiHi f A'IIjiJ ^ |,i|laf d .1 IL« Jkn'llilti Ilf ||# hniFl H|iT i" '3 binUtati'il "II 

f i r |p| IpI t hrr I- iml fiilrfi f 

II'JI I I h * II F M M--'rirJ ^ni* ^ bm b [-ii-HH-ii \ J(bt Vfi^.i r.i I Ii ■ kml ini I iijt “a 1 , lipllf l »4 talNT» * 1 -hi Kanulaiiltafeii:-- i-iP 

*A#4 trl "J r i-i-PiniFrl r.i 11- III. I I, 

PiA jlfir Jrn ^jji-jm jwin^htkP 1'iirM t0 * 

1 r 
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FISCHER MODEL ' ‘GF M 

Shockproof Fluoroscopic and Radiographic Apparatus 

\ \ JrtKiemn^ I ISCHElt <-l FI*.j«r and „ 

1 IIIr purpnw **+ 6 rrl. hr ptonrilk 4 

flwnr..« n|k- -n*nni. !■- JiM. WlllUll W (MMf ranfr. rirtlkD) Bm ^ ai|Ir ‘ 
itf-eded. LIP Imiili WtH'll and hi-rilf-uulal rodaugriphl Al lV Hm* iSn^, ^ 
|.rhT ..f ihh ikmiil»*-piffpw ti^i|iiirjlsi> t* teniacLahU Inw. 

lhr illu'-irJii''Si-* bpi^itlj thm* FllSOIEK Mi*M "GF' t-^ At 

ihr inrlkiJ flunrnw'if^ «|rfli and in *min|Ennriil with tllik ikj-^ 
\**r uptiohjl mmiDlinc -n rati-. TVs* unit* flw n-uJi iht 

MJJilr>J>l HWchMliHn. TV -anal] dluflFJlEtUH al bothitii 4 ,. 

FHifflKfl '.Model # 4 C.F f ptrmhsjsd with lV tTSCHEB noUk fnolfrailnjl 

0Jid Fisr HEM EkrlJf^iyfM-hrnlmicff. Tlli-- unit permit- uw* n\ lV’ 

OKhDrfapgraphif AiSadiriMrii fur heart tricmg. FISCHER Nhidri “GF" L , 

E+i MimnnMlkd h* jnhidcintWL hospitals dinb and Olbrf snrtli-jl hut\tu 

cWimi}: hiithe*! i|uj] ilJf pffbmanrT, 1 c =+ baited hy (hr h*iliJ 
|TIH~HF.R i-ui.rmU-r. 


CONTROL MECHANISM 

FI^CHEH vin.j^i ■ Flu i - 

and Bjeti^r#phif- ^fdfUu i- equipped 
milk ihfr HanddTd Emrehaobin pVton 

A|L9ir3ti*4 Irp Iranu 1 . ’WLi! lV iiilJliain^r j i- 
jpiiS IdbwUipt nmlrol^ thr ^paiitr 
meter* and Lhr hail A timer. Thetr LS a 
jij.liiE Is.I lL The c1Liii:»:iL ciihltul k eiifi 
psmn fran fi hi 15, The (iilnvdippe mr- 

Irul | ili'T-rlJr - jlP wltfegf ^ ft Mil 

33UMKJ h> l&jOflO ujIl-. 

Where jtlill finer corebol k dcwrd. tV 
Fl^t HFJl in-Jillr, r-n -Sr •■■:ilr *i ftianii 
im t p jyu fw f idcd. Tlii* ‘•aand prroKV fin^r 

hjliLViillipe - ■ ir 11 n;-| pn-d 3 * kj nipped midi 

ih* FtS, HlJt FI^»lr*-^TiH'hr*tijii-F, h-a- 

llrinr lime lit 1 (ft ^ ncul; nm bnicm 1 "> 
■hciHiadftv 




Features oj SIRUCIURE-OPEB ATION 

L Fl 1 ^ HER VT* rrkl fir i- »Ii.r hpr^Mrf ihianfh^Dl. TuV jihI tno^nntf bnmfrrwd in wL 

—- P Pi Jilihh- ippp hi 1 . 1 * M. and «[•“ tii 34 .i I' h .V . I'luLpui etjw E at jii.^ riinlnd 
tfUfil 

, 1 , Thr t-1.11 mlw 1 - flf ihe duFithk- tine fi+rTi» lipf, riving rirq^Lmal dpfid- 

Ikm jpi *Lh rpdikigrjphii And flihPh^i:i]a>. 

L IV » lV Faiier^in Type ,_ R ,J 1 either -*ke 10 * 112 " sir IS^alh*, 

\ h--> ^ lim-r-r r* judoJik j ^-li.iIlL\ hand lim+r '■? th?* h In iF’ -’n- 

chrThlJTvw-r -ft rnni-ilr »-inlfrd -Mjtid. 

1 ^U/ 1 -djTrl lirn+Vi ire hU''*- Im-hiljfsk *t luinilMftd |triy. Spn-ial fiiiijir- al -li^hl 
h!4iO*mI fM 

V* * 

} i-l irit.H 'hr-k i 'LJ llMiini-^iitpir if>il lladiripra| 4 tk iiirlmlinr -dPHnlard 

Hipi-h jNm^. hjiml Li ni-rr. fu-ri ■nik^i r | 0-" «. | l h fll1*-l-fri1L T’|>r ’* It” ™«r. -v4lfa shill bU 

Fi.#lm i w4 Pwii lEKj!* 

*^s r.f | fllfliH ■ il *«l f l-r+. amf fl„ rid, I* Mr prpi-rlr ra-l \+ Fiji t‘ 

*■**»+ twjMwprmytf ** B»tri l ander Sfci, h^Nl k^tr -ilk 32 - "i,lfi' *fTtn» !p |i|ae^ ml ilw llkkll 

I II F IF H - — U i ‘fp| ' Js|n-f L Ihru+li |' |Heir. im iF |ta(-f tlll.il J? Jrl II l|TJ |^liir \ |r|"U T JiMI *. ■AWH" *■ ^il. hilfi 

B| . r -pp| u-llk PF-iU-ir I ■ * p il |- ■ 1 1 I nit ^ 11 . 1Si2.% n ImI | .Ip^lrii-ufKhriiliinH-e fcli j«Urr rtf -lillik 

H HM -' 1 4 r«iii*in itnil iharvl Limi. i Till I 3 " 

a- ■ ■■■iLr p % ,u |P| | | 111 I I pil|j I 2 1 I f| -tflWB In pEA" Ml " X 12 | ||| *»!< ■ 

, 1*4 jj*+ l^-l* 





WHO 

IM 

IAO 

1^11 

Wllh 
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FEATURES 

H-JIHS MrtdrJ ”1 r.M w 1- -Sn h-L 
ibriJiJithimi. Dinilnu'li^n ir *1 ifc? wll~ 
nsiifi^r^l ffc-pr. 

2. 3 hr • U—a^ciK jHTlrfialH i ■! r 11 1 11 J. ’I i" III 1 si hi! (M 

•>f lul",4lr,.p| 111,1 

unihr Ijsi^Ek . 

3 r i ..riir.-l i- -■ n lirir iMh Jnilliainj« , iraf;ir 
jfiil k i 1 11 ¥ nllJUJiif- Ilf infijlptr. 

4 UpT lljir. 111II' ■ 11 Hit- tilin' i* Lhn| 

rk^rurifit Pm ji'iti" r II r |i|]ihlinl itr fiiieiIIm hi Imtll i !M<i- 
rrimfiPvi -Hid II llrtf M—' MpH , 

^ f Ii.l.i Ir.Lii-1ijirnrI IkruvHi liijil*- ««j«« 1 ■,h 

P |,, L -1 , i!-. ,,T, c| ii |r( .l|l lll.lll I ■PllHji h«i!J- 


6 . 

7. 


Tlii'jr i* .1 .Inulrl^ 1 - 4 1 ii il|ijiI iil.'ht |i‘Ji.J-liln‘il i-jl'iHrl f"" 
filin'.. 

I i.ib.1n- I.r>- l.lii.l Lu’L'>kniL . . v r -' 1 

S F .*'i|ij lihi^ir. at -liJil .. 

1 iMlr 


tlTtM 

M7U 


■ ■ |h rj' ln r. Mflll" Ini ini 

im\4h hp«n.d lilli rw Ultll Hrriili£r-i| 


M'-.NFll M-wM -Mr" 'i| 1-1 -I I-- -li-K-ipriHil VIU* % |.i|i*rii 11 ." . 

■ |-J I IMP \Uf 4rl 'UW >|rjWir ^L..I k|«hirtir \.Nil! -Ilill.irHlUi 

n.MM.i.1 Hf. -ri ..I H- ir.Hh^r-l r.i S U . , nrt[ . 

J 1-niFJt ^iwhrRPfcnprr htnilAwl «*t ™n\i ail.lilhMiul rhnrg - 

i,f fat ,|Vum^iw-fr* jrtirtrrJ.J'rf. tarm tXfr * 




1-1 


iima 


FISCHER MODEL "GM" 
Shockproof X-Rcry Apparatus 


Ava.lablt. Lift mobile U t,ii shewn of an 
tinil cnrangiid 1* raai^pii oq |«| qJ 
iJlGavcid. nalLfl* 


'|'lll- INJIMI ■■ i ;m * h nrl.. 

XlflLV 'l^i|mi I In- U r>-h ik|lllltar J |Hlr , J Li- phi 
■ii iflii-v_ hnkpiEill. liiii. rillk'P n' nil nriqi.ut 
iiT-hilLilinn ih j- ,i 111111 hi f i * in lie *ii|.|.lfiiinilar¥ 

td H larpr BaaA acn-LnlUlhili. Da^rttJ primar- 
ili U\ 4 ■■ i|ii .” r n |-liii. Muiir--pi, i* i| Hf 

Ill'' IiIIInI Ml I < jlfE ill I r I =J llll--lii-ia|||a! hi 

-Hl“.|itiiHlrd h tiyii A bnU'tm rlli i h-.iim. U 
Jiwp FImjL.lIjBi- tailiujtlnplii* uuil m B ||r In 
niEii in^ 1 ill H'hruil null i • ieiRei ■ i| |m\ ,\m\ u-ai^ , 
tnhh “IjSINI ilhrlr* Ill-ill l%iUir lnaLInMf I- I_| I 

!■* I 1 M-’V lii-.l N|k Ufa ttfp IVK.V IVrlnMnuli- f 
^ M lit iYLA_ anil L> r,KA . flilh 

hi*ll " im'I'lI wrmi', ,i urL-i nr ^Itmn i-thibiie^ 
null, I . \t in \F him! h i P.kA ... .. V. K 
Ir-IiNr-'- ifalaEv E j ^ih:_ FIiIh rmH'npii rnu|l% 

JJin 1 i 11-11.L11 V <ll l -l.fai ti iTl', 


Hit 1 -imtLI ilhi-riCmfcihvn- hrliiiM inTii'jiq^ 
uri'- nf mfPrui'lkiFi--llu* wulrol r-hind. ilk- 
nli'rmK’i^hfiir -lnfl_ Lhr vi'rliLtdl ^raift. IAujt ^Iim - 
V rii “aJ. hjph! niiilaiuiir.il U.ilnn- irl jinni'Ei valiaf 
lui- liPrti h>iill ikilifa fchi* iLpiiiirulUy. fV.1l.i'n ii|j 
life li-U-il l h.- iiPii^prLiiil friHinr^ .iJ cuii 

Mi iirCiifii iianl "|i-riiii mii. 
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FISCHER Model "GA-iy* 
Shockproof X-Ray Apparatus 

r I %| | |S i, .in ..li-N-rvirr uuil. UMibb With i.,bb- , ki|i 

I f T ;mir wall.llttl ru^vnr. Ilnlih'i | h | 1)1( ‘ 

.I^II-.I. f"-l|i V'.‘flEi-Ji| mill IwriMIllJil J.jrtbi.pc,,|,|, 

Jff |ii-iiti11'. .. i> pii—ihlv, J h.,.,1 

iif i,|h'TJilill]: Minnie ii|w ill »lb|M?llil''il -I I.TII. !»(,*„ 
L- H|> hi 1,1 M-V -"«> up In N.i \\K.\ < .Mfiiful 

Inn-, both millwuiiierigi’uuil kilnmllupi" 
a hie, Tiie mlu'lwad i« «fcritjr laiieil in hineied, nt 
lunirtl In Any ret|ufivi:l dinwtiwi* TiiWwd readily 

lower.. t'lliie. Tb" Jwnil linwi U I"-i l .|mlii v 

linn- ...Inin ill -vmiik maximm.i | _> 

^■mh.U. Tire vmi lull 1 HE iJii- ljin^l tv|n- am] 

ijivr:. i’\M-[Aimnil tlefinilliifi ill l-nth i iLiliii(:rj|i|iv , 11 ,,! 

FJSCHKi: Mi.mJi-1 “GA-I-Y l- .|uj|hi, 
itiusInreihiN (Iwfuighwnl afld "Mill pi* 1 " -|'>nnji,i jk-i 
hiniMLin c. SluiKinnl fmislic? Miw black ktiilokni. 
ni ha minimi pea? wilh v.irioU' linrhil port- in 
diruini mu. 

1 Finitp 

N7JLII I 1-4 IIV I! ^r—l- I -n.\A Tv" lltil.rU . 

I r nirl_iLI t ?h«k|IHHif -I \r\*u- 

rnliiP (fhflMlli 1 Eilili- 1 ' * rimniili-lr wiLh 
i-nlil rt.il tc-Xi i-iTH- ainil hjnil limrr I IliTt 


ill far ifr-ii rrji Tirr Ffl mi fr-'rfi^l 


FISCHER Model "HA-10" 
Shockproof X-Ray Apparatus 

F H lim MihItI "HA-1 ff* iliffri. tram FISCHER 
M hH ,! f.A-I,r Ilk iHi>> r.-pHTiiL ptk mrr b t** r Ml 
\ .ii 1(7 P K.\ jiiiI (hi -j iirilJiiSw ^ -H ut thill CHUlfiLil 
■* 1’*^ MilJjaHipfr^pr JEI.-I kill■*!jtr h"t % sirtiildr. 

■fpn*jj| («stur-r^ tii k nrattwtttl mi Tliib- <iuH i-i kIumJl- 

nri-.f IJir .uL'I^iUC- It k |h»IPi Hfoldl-r am A fh.rLnUli’. Muh 
I** taSl'h Ih^ipnni nririkn nlv [i>r 

1 1 . 1 :r iph* i l ...f.i i, .iUm avsiltthlr 8 . up-irte j hand 

■r Jrf-Tflli- _■ Duc.|..^lPj>? -ii-pn-IMEi-Hi MTmL Tllfl Intw- 

s- ■ Mri.j.irir h rl, L ilp|»- ii ill hM b |h- lihi/ni in 

s ",u: n| i- -in M. njMKti ■«i IcFi-w iihlr. Tin? I.ih-i 

Mp* *«! IiiIf I* ittril. prmiidiii- (nnl A-lfliL Tlr h-HIld 

rr rn^F I s * |rt-i<r piJilllti n.-.l»;IIY' ijriN- Lla ular*-ii nil ill wnhch. 

nuiirauii, 12 iPfWHfcir njCHBI Mutlel ^IIA-Hr i? 

^Ullpll JUftiyiEk ij fillblira M.iw llljrt ^||-|. S 

Ifvli m Lvnivmt Jtfif* Vptfinftw m *ui |iflrU dlimftiiii i. 

S*.. * ILkhIi 

-111. 10" Mr llll I# , 

^^fafkrrife^ Apjhi. 

. i^l^Ml Hfl hilHl hi |N ff qpul 

__.TIBI!* 

.3. dVwri^i# i-r,,fdUrr 
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FISCHER Model "G" Portable X Ray Apparatus 


THIS i| m| id H^iluM.- ||, |h, .Ma jiij, 

* ... -hi K,j|. ill! IiiJiii f | f| !-«-Iijm. J_ 

Ijl-ll' 1 l-AILdl r • .|..| | ...| IhH UluL llUtlll 

1 ieiii-j. Li V*, h>^-ii dfai^iprcj |m pi ■ 

1 ,lu ^ (-HIII-aI t|-- UH.il j inn-u |fe|[p ^iri ■ 

Ii il- >ii nil, f 4 l li-i* rud TV MUifc bIie 
li^lii^i* nip U'4 kTI Ifclj i T in.If : ‘|>lr ilh|A 
■i* ■hi-rlt|i3--Kii Ibi.HijJitiiil: |Hi*rflT fr 
l-i I "i SL. V illal n il In ;L', I'k V 1.! - 1 LI 

r Juki--p r.k| ilh>, >imi| hi-t* **. ,n| 

mIiIi? p lh* l-ijdrsL'l} |«. fiiir*.r» H u> mV 

. i -i'^i I'lil i'.iiiil cJi'fimi inji. 'A-iiL | ||, 

■ mil ml |hj¥. I - ilIl imi llkampri- 

jjii- dibit LtU^aildipti ,iti- iriTiiliU, Ti|i 

li Uhll lllil''l lIKIHIIfS I i llfecr ill > iliF^lihua ili 
ii-r rjifcil-. nuaiiiLijni wj-dibiU <J> i.ilili 

• nil. i i.il- .I .. I . iirulni 1i> -i .iii i.M’il 
eliaiiii^lkhiil. Finkhi-i- .in- IiLii L Ln^i.. 
iLtilk -it lljmciirii-il ^t.n .i|ii| < !in .|lli Mill 
lunt- Fo.rli hi -! i Jil jiMiUnii.il t i**-l 
Wlipu ib-riimL Ihi- M-h1.I i >mji V 
Inn | i=|i ■■■■■la I nil ,i cpHi ijal -L.iml tnlli 
l..'ir ■> 1 1 ji U" 1. l I * I r 


m i ...I. 

I Ht- ' H.M.IUH 'li™l.-1 "4."' I h .iri.|.|. ^i-H-Lprnibf V||.,-, \ |> |>. h,i I ii^, laii-l ImI-iif IIiIu-Ii * jiI™ M.iliir -IjiitL mai- 

IrnF I-hh anil lamiil laiaiwr t 11 ■ H 

■I IJ1 ! \ ’’jbibf .1- iiIhi^i' rirr^il M.iliir -IlhihiI ra-fplua ■ Ipn ■ | ■ ■- w ■ ■ ■ | ■imul -n i ill I imr iii I jualulili I-e- 111 B13E 

f,l . ■ i .1, %i Jd|W4B\H j-inip iA/> I Fainu (full 


FISCHER Model "H' J Portable X-Ray Apparatus 


l.\ rfVi^nniu I’ISCIillJt Alurii'l "IL”. llir |iipITk*c HR# In 

in. ,, i kI.- ii f"ir!flti|i” iiiiii in niiT-i -^h-i jli« iwwl- Thk imil 

i- ,n .illdblr ritlivi ■h. il|k |,iM- -uu-l .unliii? ■■ imeIi .»!j*i^ 

,l |h|i-| 1-^.A fill BI hJ Ei t h rr p -hi-irtri. Tiirrr b- nr. |ri|M.&i- .nhih -I I -I. 
Mil- flilhpuin^ fr-jluis^. J|d- y- mills ,.r ill ||“ Mil nn *1 ■ I ' t, 

IpTmi if ihmlijrlwMM: il 4- - ■j-il*- |h ■■ I^IiIi 1 _ tl« %il u III v i* i iJ i LimI : 
|HMUT l> N|I til III \\ \ il'lE II |- l.l fh Vk\ I I • ■ lUljml is 

r.vl. i Urife i-. ih^I vjimhlV il|ici:iliiiia •- > ■- I ■ -nnjit- jin! Vili 
l.fllliiEj^l.iplrL JHI | lllllPEh.-- <■!"! |MI 11 -ilt.i I- U 111 I llr I nil I 1lJ.ll ! 

up h i-1 —11. 1 1l11 \i lln-n‘-n ■ *|ii" in *-iKj 11*11 ikil 

-■rrrli Tin* liJw fSiHi'- i-XiM:||iENWiai ill- 

liiiitl |ti|j. L !■ JikPlnwl i-ipi iliiuii^iiDiLl i»- 

liiphr -1 11 ii iEpI ■- TV [inwli i- I'VT 

IfHLikF^k iii liuiirinr'fcni: =MH. fHirl 

! Is I mimi inn. 

Fisc! IKK I Ii ii 1 j I il- vr,ti I |F|! jr.ll ir- 

k I. ^HllbliTli || .1 -iVl Jt ,1 illjlJ'k " , ' 11 

I,(i I mail uilli 4 1 -ti-v fivl in-InllalNifi 


Situ 


L Urjh 

r^ir.H 


m nn.. ..t /n 111 

lltt PTH.. Slmlrl -tr .. * . . .. 

l.l .. Ji. -rlVm I. * " IM r “1 
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FISCHER Wall’Mounted 
Shockproof Dental X-Ray Unit 


t IflGHETQ* Ml IV fl|.|i.irj|lh. fiiilN^inp„| 

.1 .■.! fi-.iinr. .. . an.1 .1-1 Mi. 1.1 i . l|llh| 

|iim IV-i|Dinl t"T 11 . 1 II niM||||lili|f -III' AiMmi.c 

ins fraiiiTT* JIM' iti" folli ‘Vrinps 

I. milt unit i* tLlh-illlll’l' tlliKklWItai-f ihMMIRltaHllt. \„ rl . 
|!iwvl H inrap, 

21 li mr \W'~t fleAii-lf AEl rialh jinI 

mlrtacii-Alili' v&tfe mwTw MMM ^ fWi| 

rlin if. 

3 IVkvitt 3 - niEirf tlfcMi JhiJiV anH rn-iliaipi nfihir i-nk, 

iPSjerllniL 

ChratnJ i- v-rrji fu«\ Anpl-> ftTi t»' rFjvrnrliMrd. 
t_ k .113-4 ihu lii mi Ih vi^rv rnmiurl Otlh ihr fm^-l nri.ii^ 

r , iK | - iiHi-il, Tul it -mmI iranDiHwr hrminb hi 

jiiii .gi| i‘i i* ijan-wri drttt l-flsik- 
n. Uptkwa) firalftl—ivinii lull -it iimluipjht. 


^ i>- 

I Ir3 


4 I ci i Eh 

| Inc kl I .It Vt .ill'll.. il '-hi-'L-I'-r.ii'E 

L'l iiI.iI \-Stil- I iap.ir.il 1 , i • T 

111 ^icf ifr'|T||J m ■■ jii. , pp-i l i JV1 T-rm f-F^ 


FISCHER Mobile 
Shockproof Dental X-Ray Unit 

*TpHI5 appmUiM £&» from l4tr t-'i SClli:ll U.ill- 
1C«.-israL--«l urAl u-ij 1«. mi. ihw n.ir'ich'‘ij H'f niLHiijrilsnp. V|..|.LLilv 
i* ■ n-udi-d kv Eiw*rcillinp ■jj*Sr j r«- TIk ppiJi"*-lij] \> *MtrfU 
jud fm si ubraljura. F^Jihirw “i -liui EuEi | ».i]^r l ili>'>ri air 
i h-n k-Jttir i* fur llir wjli-nh iunCriS iiimM. 

T3u* ii3i is i* i+l-iiIwErh plwieliiiruiil dmrijjchaul. N«j 

rr]w.*H Hiring, 

i: li i* 1m' • iVuiili* \U p-i-ili«-iri« .. jn<-Liii|l K 

•l-i j irul-lr- i-hulr pjti-HraL irquiw fpjD'iJ ira ifiir i3>. i ritu.l 

rhan. 

■ h j- riNijr ihran fliiif il'- .i ih l cjdiii-^rj^ihiir r-p-.it! I - 

ifr 

- *iHFilrr^l j+ ii-n frflr. i rail I-? erpntfktascl 

'■ f ■ riir i.-Simi i* utj «Hin|Kiit. Huh (hr Gur.-E iiiiilr- 
rnk If- li^l. fill*- iPIrj Eifl l| il ‘-irilTTK T hflU*pd Ifl AfIC- 
piPTr diJHn »wl E.uiL 

iihpfi -hurt Dm «pp ii-iiJii^LJppy 



u 

ifiiLP. I Mi- |E MhFhiIp -ii-H-kpinri.r Nrnljl I'lllll 

fri ,i.-.r fHTfiifAhi f.Mdw jfra.n 
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FISCHER Model "S'' 
Short Wave Apparatus 

F&rmilB choice of G-melcr or 12-m*s*r 
wcivo longlh* Available [I] wilb 
■^hq:«tilF mounted in portable cckbo m 
cabinon -or 12) with chaaaka mounted 
dLreelly iti cabinet? or (3) porlable Ba¬ 
llon only may be purchased^ Naturally 
Ihc tfifEdWnl arrange merits have dil- 
Jcrcnl catalog symbols. 

I ^ISOIER Model * 4 S" t Short W(iv& Af^talbi h 

ii foiir-tuU* ineiL 11n 1 IiiIh -* ,m» I’^Tplinpi.sIlv 
liimi-rlill ami ilcimh]i“, '{hr h-ii 1 Lrtf u^urnllia i- 
mpinlriji'liNl iif thir \rr\ Iiiii-l iii.n-i i.il- P I s Ih-mIiiI- 
ily I- i\ iif ii rka > d FculiLri* applk'iiliorah \m\ Jar? 

mude i^iih tllr ilLilitiJuili r- i|i-r. kilmli in n-^uLu 

h^|L| tpmu-nL r Of will I tilt" irulLH-tiiaHt" H-uhli 1 - nr imn- 
dt't&er pulT. pud or inmblrd orifu:i,il elcilnmltfs-i 
Air -.p-H itI t«lei4huli- Air 3H:lilulilr >JhiHth_ 

Perform.. t i~ lms:Lrd liy |hr n-imS 

KI^JIEFE ftuaNinh-r- ItiHnw in ^n\ a li^ ■■■( il« 
nil|-c,h|fciIi 11^ fiMlnr- - rvE 4rLhErtiii-Hi|H ,r iValiiin 


B. 

6, 

7. 


Fe a lures oi STRUCTURE OPERATION 

ril'G Eli III ir^r Ltir IfcJi U- k Iii-JeIc-iJ L- IjH4- ji| -lllill. villi' ■- UE I—■■■. iJ- r-kJ# 
ifrdu-'i- LihJi Min* din luii i ■ill gihH .ui^eb p—ull--. 

TIHES. FISCHER MncW *5* aft a iiHAr>I«ibf! nrui. Thr* rub** jic ,il im^iJ 

ifc™ 2 gh all-: Jl- ■ S rpfluiujh i^HJI I'r rlVrimUITi 5 U Jr'IiiHt -lll-TN-^r ilvH lltT 

I iilvi xJ» r_ "I r duIlLir. 

PlTIl-^t^ fM El.Eli* Tkrfr in Hi IfcUlrlll'a mrtlrfp, InuF inf CilDiln^f Fl*£ 
■r l- - J.l -pj rd rlr* Hi'idr* Jfill i n' I -I ch«- lAll v I lln •' -Ii ■! Ill JiKllMI * I J L, I | 

Thr tlirr^ s- '-hiuL- ijffi>r>^il hy ifi* f«*ur cowl^n-fT *kcir—Jr* "MilfM bit p «-r H ctai 
Irtiuiy ia FISOEEK 

r .llVTHflL' TV niaiw l«i|fc- ■ «.nrn.| .vjinjcrii ;■ r.»i|n*i1k-.i| VI (I Ii tli'- iuiltiah 
‘‘-.I'liiM- ' unir ■ Fjrifi|-pi| ■■ V->. m^Linc ji 1 — ■.itil- lit- J|||iIl (lownf Em Uir iuEItIII 
il M*f \*++l !*¥*' Ii IMIinium. 

Ill II H|ll| I TV l-M.fclO 1 !I-1 j* -3> ■>i;ii' d il dad ■ r.|j.iriii-i-il iii ysi-s 1 ■ litfiinr 

„t *rriir^ 

■r-iJliv-l K'.l- Hi. i i 1IE!F% I.' Fitfli Mi-i-Ip' Eh INblU- »■> dwiEi|OHJ(u1fltil'lli 
lt.; F-wi-SriiiiiTiii aj %\**ur rULIJUj. *IY ei-jiLM- III- miuil» --1--I T'.-J- - |-hl|l 'lira'll l 
lifln- JmlippFi niplEvfli 

-rHtJtJMI HM'II FF^rJIO HilsuSri n. J-Milal--^ lit 11,-1 IK- ■alnnl i*r in 

1 


■*n, 

nm 

rm 

ilzo 

IU2 

IU4 

tS-IN 


ilH 




KIh 4;UME Winlrl ■ 12 iu.rl.rr>-IM-MHilnl ill pitrinldf- <l^r PP rnJrttatflJ PHflU^lfl- 

iHr vJ.l r ..J-H' *ni\ 11 ill ilt I jiiirr u\t*+. u Ihi Ji rmidrii’-rr prnl ^Irrlfiidr- ( Ek L ; 1 1 ^ I 

*M.iiOI ViMA -II WrtfTP—IMirfclllili' .ilh Jn,l-rC-r^ fHlllF ClprlpJlm "'^ r| - 

rjlrrf IiPk-L^iI ■ II-I 2 KMWtrh-## l-hll f-t'j 1 ^) 

ilM.liEPt WiH^I nrirv^*(rhBu|k inihihntiil fan |iijHjI.-Ii- a-j-r i-l -illtipinl'l i-iMnL-Crl i ta|al1 

ll.-ilrp ijrrii .ill I ml iH-liFirr ali-^ ,iI*hp 11 r ,p||.,ir J lha>r find - I- drlriwlr^ (3> 1 »\ R 1 ; “ > 11 ' 

H-Jiur \\fmt p| "ST 1 —ft mf>r#rv—piftHflldr irrlkm iplll- wlih iprlarUnrr i nlllr I |viir||iiElnK -r|>H- 
fi+trr and 2 nprHPrpiPr ppil rkir|rt«irt {5 J *?" s B S| j" i • J 

IH FIfjl ‘fcp.ni-l ■-* ' 12 .III l.r- - l>h-4. .il dnwlli in rplitlfcrLj fimmilMlr «Uli 

mfrm. ln4*!« , l*Phrfl 41*+ riPtrf Z P^BtlrPHT ^P"l rlrrtrtirl** ^3 a -i H 1 ^ ^ ' ‘ 

"817—6 nwirr^—inniiiainl rlrf-Niilf fn ymUati) mniivlfiv «HI. „ 

rni9nrFrtti--r il nr #rnl 2 rtBliffHfcPr |PBri r Irrlnnk- #3 1 1 H ■ j " | 


I f M if-,r FiJifJP^ rPiHIJiA^Pf IHftS 


I I ll ^l 
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FISCHER Model + 
Short Wave App atatUs . 

Available (1J wilh chatmis moum^ 
in cabinei or (2) with chassis 
maun lad in portable ensw i n Ca ki 
nuL or (3) portable secliou tmt y 
may be purchased 

JSCHKIE Vlotlel'-.V SllMil ft’jiv,- 'l p| 1 . 1 r,iiH. 

- 41 - 111 ^’lr 11llir' unit. lit—PHlH'il I'K trUi’l (In- li|| . 

in]' 111~i■ i!-■ "I pin ' i' ■ i n I! !■'«' | MlJ« I", dinn - 

"A" ItllTi ['III- I lill^- 1 !- I»iiIiN|M ilil’r'ilb HI 11 in 

\\ InMt rliii'-i” ii nmurrtwJ in pnrlJihh 1 ■ .!** m . ,i 

IIIH. ll|t> I||i|uii !itiin i- I'.tlJ haul'll .1” I "’l^i 

riir |it111,iMr M'i'Eitm niil ',. i li.it i-„ vi illnmi i :i |.. 

is- I'illttlipflLtL'd , 1 - Mn.I.’l “I* t ". J IU- MLhIeH I.Hu l ,|,., 
i' ii’^i.i 1I' 4.i(lpi|Hiu:li1 rsrrpl hsilli tin- pint.jhlr ■■ 

linn cm I v I MhmJh’I h PA* 1 ) ivhkh pri'vinK rmiuntitip 

\|]|ilii»|imtji irnii In' in,nil' nbit with lln- im|ii r [jn. 

■•.iMr. ... . . i Li IT |i. m|. jiml fiii'liLlEi'iI nrifirii 

Ir'i'ltmli^. Vii-Hjuinj nil'ii i mil's- mm be Mi|i[i|m'.| 
■ lllit .LII.iiIm'I ;i* *||imil. Ill'll i h i ■- [; in i’ll ,i I-,; ,, 
till 1 minr impHtrljMil IrMliu is 4 ,i rmlu««- h^h^i.^H itn 


1. 

2 . 

3 . 

4. 

5. 

6. 

7 . 

8, 

9 . 

10 . 


Features of STRUCTURE OPERATION 

! I'tU i: TJ|||-|„I I III- itfinB I -1 III- lifaii-il I- Uriir "I .111.1 It. Ihiiv JnlH mi 

111.1 H HMJli •■Iti li.niv put, lli|- liml iiiv+f- IiMLI rfr-nll- 

1.1 nK I I.M.TM H* IJK:H M.-J. t “V. Hi " Mmlrl- V\ mini "I' he ", hay.- 

j Mif trilRlh Jill 12 iUrtrfifc 

II Bl.. C m-iuil. i rtii ri'ml Mu - 1’iii - nii« iim^i urnl .ilnlm in hiniul iii> 

■euiirr tpi*|ftn(ii|ni»> .^p H r 

F^Til.^T^ OE TtCTS, Him in tfi |inl irnTn iihIImIs [biiii Ini diiinSji-iirii 

it* 'A * ir ?' r ¥ E W,:a,, ^ 411-1 I 1 *-! r*E t\w JILj|uI IllMi.V ||Ik »T hllllU IUIIi V 

™ nir ihr^ poieMiih jlindnl liy ibi iMf niHifemm ■‘IrfMamlr unM.i- 

UT ■ r-jrun- 

1 /IN rifi 11 > Mil* MU in Hilimf ttwiEciJ 4fMHm In tfumpwsriiun ai\h Hi* iillJII- 

Jl ‘ . . . 11 if I*.' ihv i■ .m1 1 - >■ | ,|ri *|ll It*rd 

n |i m rruiNiiuiu 

■ 1 ■! ! 1 • Hi lilTMl UHf\ Sul i.h-ll 3-H h|H- !■ I J|.>|i||i HlNi||-- Inn 
':,:' Y-miV, '11^ "I Plr. ir.njns Hr. c--.Ni *.||, Xf.ul*. U "A" U.-I 

' ■ 1 1 ■*!«-- l-tmil II.J lllllh 1 ') | l| Y )|r h |!,|r . 1 ] In III HlNlli 

*irN Miilhi'Earaf ^ ,P|^ B . P MiI .. 

Ml' |p|ll-hj lll.fi \ I A I M hi I I ^ Sill'll llV^Ira j) 3rrh|| j; . ,|. ikiE^iH 1,-npriL. 
■-!« sail) i !n ir- .null Jl I ii.il- ii-lhll^ tit j. i !.I|Em. 

VI ’MTU 1 TH W II. * Pf .I-.1 .m j|lp|irl 4lld ill JlUi'L. \ lnriijr y. ML ||. 

P n*rwwmwj, vlir>n g unir .-iH-rjars P.. B |,. M|jG |nii„,U ... lifIk- 

Iram -irrlifdiing 

’ l- " '] 1 |p 1 '' ' ' l *' ' l|M ^ Ml1 ' 11 - hum MMlprlnls iifcf ii.iit iV,r>.lrm 

'■ “ I \» r ■ lid-’« Irjw ! i r|fia- sl-yPiu- i|LW 4 - 

I l%i>ll la | i*i. |..||r ^ a| ii'jl. Vie id j hi 

ItnrlAL.- ifflina .. m f.Jj-L bliiriltLrrirk 


''l- iil r-J I' - flri dihimjmn ( 4 ai ■ il 


Him 



Lip *3 

U - -F 1 


h;" !a *>—**"»*“ mdWa iw, I" 

‘ ,v.^, '.m-' 1 - Z A t~ s ’** J,t «^>. . . . **?'. 

■<' r* t I' '* "mLijX 3 -,lr > mntgil. rr *|ik Mntnrl.Mfr e.lilr anil ^ 


t jMEH 1 

VilMif 
11VII 

njnhi 


in 
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1. 

2 . 

3 . 


Features of STRUCTURE OPERATION 

J Oft I JE VI hr*l tai“T Ulc Ur j Hi lii-'.Ll I'l I |«‘ liir^ri! Ejf hfelliLlI, litllb. 

<„r iiHrCr: intlittjme hri -A\ |uirl, p&wtr U niii]>Ei L . 

1 1 I- 1 ' Om- ^j^'i i*jJ rJr.-ijin jjif tifiMl in FISCHER Mudrl 

|Ih-|¥ 1 i- I "'.I 11 ■ - - u-f I'Ei^fgh lllil Eti:mn]l|i^l^ IhigWv rffn'l^lU 
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Features of STHUCTURE-OPERATION 
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FISCHER Model ”CK" Ultra Violet Generator 
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Fischer Model * 1 j■ * 
Galvanic a n d C o n t r ac I U e 
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FISCHER Galvanic Current Generator 
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FISCHER Chiropodist's Fluoroscope 
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FISCHER Radiographic and Fluoroscopic Tilt Table 
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FISCHER Roentgenographic Table (wiih or without Bucky) 
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Sectional Rails for FISCHER X-Ray Apparatus 
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STANFORD Stereoscopes — Pedestal Desk and 
Consultation Table Models 
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Consultation Table Stereoscope 
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FISCHER Line-Focus Hoi Cctlhodc X^Roy Tubss 
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FISCHER Vertical Wall Frames 

[with Bueky Diaphragm! 
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FISCHER Wall-Mounted Cassette Holder 
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HSCHER-BEWTSON XRay Film Filing Cabinets 
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riauntK Film Stojage Cabinets 
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FISCHER Localizing Fluoroscopic 
Shutter Attachment 
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FISCHER Counterbalanced Fluoroscopic 
Screen with Wall Mounting 
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FISCHER Synchroiime 
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Radiographic and Fluoroscopic Grids 

IV "I III I lli Hu. k- ili-hphi.iLin i-'i-ur ■ lb* '"-F i"!' " 1 ! u ^ ,r -' 

w . .-I >oiihihn rjd^LbMU tkff -r tmw* lli* -H- lur ™ 

t-dthl „| fchr Ruth Jwfbbqlitt HI4ki» ih Mnt IT-.iSli La 1 1 1 r. f*|WrbJh in .mall 
y;HhMh. IDIill'MflilV*- Jiul -it thr bnUSlK tr -n-rh rg,^ lib- ll*r ,i1 J 

rj 4 £U>ei 4 i|plii- aHd i- [^Mniurndcd in nuGi*f-pti«, 

likm |]fcF-iiijli J t»lEMprP|ibi> rtlrf. rcimparnl to new-busi^, blmi. 
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general <Qp electric 

X - RAY CORP<>RATION 

«liq|]u t.tr i l'v i in HiUL Fminr'.Hj, rn |« | 

^.Ml*4oO- 

2r- T. J\ Kn^ rt ¥ 1333 

^13 9rM4nas" 

K^antt, ^lariJarl 

-toftT Sr. Ibfgud^tTf 

In f-napnn#^ 1 h 9 Pfl'Q.uifl?tii ftr^ 1 l^EldLnj to you 111 q rciI'ir□ Virlbintii thn 

i\-S rpd+1 £1 n-ciradiarglgHl Untii (iparfc Qpp Type) ; olto. authentic 1 clinical dttti 

iMllng *ith the values of elBctrosurgery in solos tod on * 00 , 

The G-E Eiectrosurfftoal Unit {Spark Gap Typo] provides a quality of current 
s-iltablo for tissue cattln| t coagulation nod dehydration, either clone or In eoftbi- 
mtian. The AUT^eon has personal control of the il3StrtHa»nt and !■ provided With lou¬ 
ver., Lent r-emulation to altar innedLately the cutting current or the coagulating current 
Tit-out diverting nls attention from. the field of operation. 


This outfit has bean employed satisfactorily In con]unction with the various 
typos of resoctoseopes in use today. The cutting and coagulation properties of the our 
rent predated and oonvenianeo of regulation adept thta instrument ideally for urologic 
work, particularly for the rosoetieii of proatatio obstruction through the urethra. 

The G-E EL a a tro Surgical Unit measures up to all requirement* of the meilaal 
prcf=i-icn for an O-itflt extremely Compact and pdf table, yet so constructed no to ~. ab % 
*11 of tlSO requirements fer aleutroSUrgery. Th* correctnoSO of design insure* it* un¬ 
failing operation. 

Convenience of regulation and control of the currents fry nanipulfttlut of tna 
selector switch and foot 0*Ltoh simplifies. the operation of th* outfit. IntOJlsLty of 
the cutting and coagulating ourrer.t say fr* finely controlled to fcclLitlt* duplication 
of any given setting. 

Refined control and aurrent quality p emit a instant cutting and coagulation 
*1 th a ninimjm of auacilar eenaation, The unit it thee* proof, fly tala *a afi4n 
tear* is no danger of delivering to th* patient Or Operator the currant from thfl L-na. 

The price at this unit complete with foot switch, throe Surgical handles with 
sards, B'irglsal olettrodea, frpdy olootro-ia with attachmcht cord end instrument raoX. 
for oqorltlon on 115 VOlt. GO cycle, alternating curninl, is fd^.OO f^G.O. CaU4go, 

Tne price of tee mofrLl* stand to support hha outfit la *35.00, A cm. vanient Jflf-pnd 
payment plan may fro arranged through our representative if daalred. 

EnouH you daaira rurthor Informatics relative to thU unit or t daman- 

t«.t ,0. .in (ta-rti matele X-w 

m* ton 01 tjr ' (w , mitw 
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Foreword 

T hll uile ol elect man rgeiy i*. jv 4 rule, a major one. lienee it i> of prime importance 
; IhLE .in ctcvtrusurgical apparatus meet ieiufp fundjfntrt#] requirements, claief nf 
which is dependability under all operating conditions, Control of current mutt be not 
only exact hut extremely amwmtrnt and inlillifitc. 

This burklel depict} and describes .m apparatus which meets these Ikwic require¬ 
ments aiie^Uiitely- (lie General JilwtriL Model C" EleftrtJSUXgiod l nit. l or the Jake 
of ce.il dependability, the ti-l: Self-compensating spmrh-gaps have been designed. gaps 
that JKHiirr a si 11%Hit Ii even flow of Lurrent regardless of the den urn l pot upon them. 
Surgeons will appreciate, iiki, the reserve power of the unit, available when Decision re- 
tporo The number nf control* is minimized and .heir position such as to make for 
greater convenience, 

The G-E Model "C" ElcLtrosurgiCal Unit is for the large or small hospital, surgeon, 
dermatologist, urologist, gynecologist, or general practitioner. El will serve faithfully 
and saicsfactonly, meeting every tccbnic.it demand put upOfl.it. It is ruggedly const rutlfid 
tlirtwglinut to give dependable, gratifying, useful service 


Evaluation of Electrosurgery 

f rom .1 review of rite subject by Dr*. Kelly and Ward,* we extract rile following: 


The Jt-nurad lor drtiruHifj^fy -ictfis: from imperfections 
m rhe establiibed Mimical technic, lun£ Ji^pi-cd W 
irik operative mrihoiU j,ml, tlircreiiifc, h.ifdly ECjJiioi uni I 
ili>. new JiaJ llac JCquiml fpcilito ncvt^ly EG it* 

-‘■ulful jpplbC»lli£i*i JJjpeim! fu terned^ rtlCIF 

live rcpToau-liLS -h.Ilh itcii h.ivc km in ilie pnilwt^Eiypi 
III upcnLiiUti dkic t» Mil- .IJipHwlim of IrigJllirei 1© *□[> 
luctncif b lu^r, in tiie Eubiiity of timhtting Mertiofi or fcf 
Jt^ritHiling ie «n rhe .gcftctpl iuujm^ -uf iiuny upcMraisi in 
•!,. Uil i: mI -..m!i•*■'■> — * 1 -ii.C - K l-Njdius ivy, - 

r.r-. ,-i mfctuuii. in ihe Jcpknphlc rikunipubtroi^ of tissue*, 
m rim tuni-tminjiiofi of wvd g^tui nfassinijM of 

^ jLrid[pnu ieli 11 '.■> i inf ^cffVtlh 1 * jn*I chrorm; ind watwirt^ infxy 

n m t, to ihe iiiiiiUtLPFn often impmri on our ektiipativ* 
Lii.fi tw rFJ^H Ilf l 3 kt ifcfrtli ol live idper.Ll ittfv Ifuilk Eiic *u t 
rjp c luitkuEuly in I he ora! *nd lunat -uvtfk^ m netml 
p-wwn ii^l lm mlJil JEnil mm damn *n ibilwRivul pra- 
cclVst^i in I hi f-nt iIme .usy JcrftmJ Ji^uSty uf M^riUOik m 
.hji:p 3 ki.rrin 4 ff! r J 1 i:“-r * dwp opCTJlifln ilfllfl plw[isd« 4 

■ui itf 'w lory funUrcyaiuifi id ii' trHTkplriioo; in Inc condrrwvn 
it * i^un fLM.ovcTf. wliiiti pnjtcv j d&irjblf uecmiEi^ 

npcMicm ibj«-lMHwWc in rii^X .irh^iBLL- fW 4 fl Ptokun^J 
imiaiimwiibiincncliMl h*mm*t\u)p toqmkmzim llwiwi 
lhaS |hrc objtiMiUnv ir« ml ^ ni^wrc «w. '.nuic hy rlf^rp 


llhq fjrJinJ virtue? of elcctiDsur^rn he in crfii - '- 
■Je^tmelioik in lot a of ti-s^ue;ihfll if n devifaUr 4o rfirdit*!- 
iYUmferflj riBicJudirb jJI forntiof nulijrnjiu.i TIk:l 1 
nu h.iuiiSin^ of (j&vijie*, beiauje ol che knife wd lork n^= 
uf q petition, which ii ucicLjsulfcsi in cJcaalbt^ i!^- !ir - 
nicduiL- ..oanptcEo itcriMotion of k^h md ;■ i 

n-int inffttion. 

HenwEiM!, Li ci.4ily cifixicJ in ^chtrtR^ vm-Ii 
ikiuE I mnk. m Lli.idpclff, diivcf by i3«: Jppl'- ‘ 

<4kcufuin|: elKEfixle ditevi m by ehd ihCl i■ 

^ L'SI-poitfili il heiruul Jhi , Jajiip 1 . i*tnUtin^ Ihf m-- -- ' 

li^turcs a re AVOcdeJ, .md the nvk aJ - isitceEswi h •!■ ■■"- ' ■ 
by Bca-ron of (be reducrion of the imponcd i*rdp\ [ 
"Ilu! ibility to chp-t heawtage, krq^iny: die i'n l«- '■ 

I mm [JiL -wiyiLmt. nnj.kpt H tu LDnMiiuc atvp '■ 

in Vdrioui. pjii3. of EIk body, 

'Another xdvjnupe i> tlLt- uiEotdcd u*c of I^J 
iWk whiefi redyes hi.iypU 4 iiip^tian bjr mJan# 3 fllAl|i " 
of clLe*c p r isien[ii nihjliifH^ ' 


J Ip 


" Mtin^ipu.mci A |.ir■ l 1 RLticifc i;-i Ifh Arhrnf j J ^ %1 ;: 

i H- Pi NuWJr.l A K*ib, H D- *ml GwM L ^ 
JSxlBmiflc rm:. A M , Krh Jn L ' k J 1^'. ■ 

I'lflt I c piinL i ah rl iji jj 1 1 ,. Ii; i m iaijuc "l!. I 
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Definition of Electrosurgical Currents 


Tin . 1 Omni Hertri- m «■■ u- l “C" 

VtMi piMviik^ ailing fMjuil.icmq, m.k 
iiicmitss. |0 br u*rJ of m uHntim.n mci '] | k ^- 
Liirtin^ pjtt at very hi^h fmjUttKy, far bcymiJ 1J14JI 

w hlL li dji ■■ |! rru EO .mu-L LI I ,U I H.“h | H irLH.II- 

E/ft irffjfrtmii is Ui,ir merl’uiil m which flic rur- 
1 11 Mil for * he destine in hi 1 ur esdy up| of tisiu L 
I he .“c.f ,.| rhh aiffens when ipplicd 1u iin an 
rluoudi i^iic of lhr Jiri^c eltirtfChk'S o’icJ Fai-r rhir piif- 
i'■' %i -‘ lh rh-if at Cutting (if severing Kelly jmd Ward 

■ . .. -'.Ierred li- this .kihmi as nufkt'illar J^intrgr;L- 
ttofi. iin expl-wm of each individual celt caused by 

■ :ic- rhtrernc heal uF tlic electric an. between dttlmdc 
dnii tissue 

Etrctracoagiitutiun* Hie turrmi rcLjuired Un 
v-ugul jfu^n ik more highly damped dun for elect m- 


. .. cases a duttetteanil efetirmle 

u L iiijili 1V1. I The tissue, instead «f being cut by an 
■ire. «h actually destroyed by being boiled ... feint n 
iJluid by high temper,uurc The net nrtfc tluu> after 
coagulation. usually detaches itself j. H | TfcuK , n |]„ 
formation i«f lenurLihk Link- scar tissue 

KUrtrotle siren! fan. ApplitaiNtt i.| damped 

frequency current through j needle point cltt- 

IF 1 fdc In. Id j]. cilliliE 1 Jt J” J >Ui|jll ijujt;| 1 tr-l. I n.i; 
result c m dehydration mid shrinkage uf superficial 
usslk'. Since with ibis type of .c’l dnrrutt|ui. (here 
is. IJrtLc degenerative change and but .1 small amount 
nf itihiciregiiL(c.'l material, rhere is only j small _inmum 
i.l fibrous tissue forme1 This explains ilie excellent 
utimrtie result* usually obtained wnli de; rro-desici-j. 
cion. 


Advantages of Electrosurgery 


l —Minimises capillary ■ nving and conserves- HI-ik.cI 
for paiidit. 

2 .— Produces j cleaner operating JicLJ. hence better 

visikitiry 

. Reduces tile possibility of tlie JiHscrninuiLmi of 
malignant t elk or infectious mat eri.il s. 

T— Ai cutting is accomplished by a small arc ihtnd 
of (he cLecfroJe jm,I Joes mH depend upon 
mechanical pressure There r- a m.iierhl rcdlu- 
nun i.n trauma. 

Reduces I lie number of ligatures in the wound 

fi —■Operation is more rapid due fn the reduction in 
rhe numlier of Ligatures ami hemustats which 
nbsinnt The held 

J Iumnates tnu.li nf The handling arid sponging 
of tissue. 


R.—fin t rent contact with heinnstJtic forceps cIFcctfvc 
in coagulating nr se.ilitig bleeders 

9 ,— Reduce (lie lllddence of infection. 

HJ.—'Offers advantage m extirpalivc surgery in uri- 
ficcs or deep operations 

1 L—BetJiu Mr opera tion is short ened lot a I aiieuliesii. 
can Ih- used more often. 

12 . Properly performed, offers lilt If il.mgc. nf stc- 

undiiry hemorrhage. 

1 }.—End result J^HKiilted uirh less scar IISMIC Jtul 
contract inn. Condi tion nf tillUCj upon tectsvery 
facilitates j second nperatton if necessary 

Id.—Healing mnre rapid llbJ.ll in average surgecat 
t.iSe left to granulate. 

I 5,—Invaluable fur securing biopsy spec unens. 


Uses of Electro surgery 


Prostutii Sttrgfry 

I ...■:..jr-'liul re^c-i nun m! pnwtalk ..bsinittinri nl 

r !.c bladder nuLlun -if (hr vesical ... 

berngn bv| errr-.jii.y. ... etc. 

Hr edit Afir^rry 

" Elect fciuirgery fullllls The ideal COOdttjons of 


biieaSI surgery by sc.ibtig lymph.iUcS attd small Idin -d 
cmscIs ,.s it severs the lissue., [hereby reducing the 
ii>k of diisimiiiaiiaii of InlWir cells.'"* 

Nr ’aplastic Surgery 

"In tins field the slerile wound aft ohtaineJ widi 
the turttng currcfit is of prime import a in r 'rit 
lillle pressure is cscrled on rhe cutting cJcli^.iIi-. 
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rtim t* fufatontially w Hjivarr sl1 ■mcchflniMlJjjr (me* * 
m.JjLT-.ui!’ -.dU I '! -■di.ueiu licjlihy ikwur * 

Vi’Hro-mr^^r 1 

i h i r.n r-inLil kiliH-i i) I I.. Un.ULIjpiV I'. diitill 
tuiJsE-. ! trt, (he- n'Jhiy riNZJI'lS ft" JiLM'inJ.LSIlfc, the Id lilt 

“■ ■■■ mum.!, I he 4 rtl1 ^ ir%scis«J ».K.' M.qci of rtf 
il>h .. IE*, .imJ : 1k- be! I crew! visibility m 
ihe t>prrinnj{ held "* 

Th\-riMii Surgery 

h .h^tV-H i p t thr tJiriinid. pEpilti^m^rV hjS bwi 
u*ed with geeftt fl#ftn^p» ^pccinlly in malign jiicics 
and highly tovk truster '** 

(iff rj/pfc ft rai pwv ti molysis 

The electriKurpv jI met In hi ii Superior Id the 
....... - 1 htfiL- n i!■ ^mnkL‘ in die chest, ltd tinnivul 

there 1 tf [r*s post Operatise Weeding,” 

Uses and Advantage: 

He mast am 

With E]i5 i,Viii:ul jhiMi i'Li r rva'JC, i.’Ve.rt fffcif SrttfJ v^S 

tel* tjn hr rakEl? scukd nil either heft-re or after 
weeinj: f ■ is p^rriLul ji h, valuable in 

diking rr.vuhltr^rmic lilrcJjnjtt ur tnump fmm »n lj 11 
\ c*%ds jnd bx this me.rns die use of dips .md IEjjattonS 
can he minimized. This snnr current i“- used hn 
‘-uperikjjl Jehydrarion n■ drv uut .md veal off opil- 
U«es. lymph -md Sim-iller bloinl vewth, llais 

forms jn raeiletit fflc-iift nf diccktNj" orratrig or sldtt 
bterdinq fill-in cd jmvcU 1 brpe urm. 

£jrlir^ufiow of Tamils 

[ jraves the tun&ilLir f»s£a ele-m, unwearied, and 

free of ill menacing subnet! of infection ” (Jarcs, 

A nth FT... X-Rdv Radium. June, 1914 ) 

JE tf frf flf /jf L- Plfd-r rf] rrinf !■ 

'Riieffijl ami lEsr^rn^i I hemorrhoid* ate c|uiclUy 
■ k V I W ith fir-Iff nil IKJ ir.Mu uf WchjJ. After pill 
as undiiuhrsrJ[y teMcncd by the cmignlum which 
r/A'rn dir Pitnr flirlrn^s (Kelly & W.ird, Tlftipo 
vi.ifprry } 

Shrimtirt?^ */ Turbinatt* 

Abvr-Mi- i.f :iVi Ur*f permiis diftii ( vision during 


Shift Surgery 

Kciiitwfll of knfgn jiu I muhgnsntt teskiEii q |p 
rd.mvecyiSeol »ip|*3u .iInm i>f rbcicurrtm, the marLi^ 
rdficUun in blcficling whfch iiMiei-imei F| , 

complete hcKiMisiJi^it m mii-ivjn ! i: I|t i 

l he i apid urtmvlh of Iiejllhy punuLiiNins |>eN| Hi L 
HecMi'viif^ry w Hit- inillwd ]w exccllcfiCe fur chi-. 

Opuf CrtpJfj- Sirrjtfri 

I’ixeisioil of m.ihpn.ini ;md bLni|>ii tnmi>rs 

Rertal Surgery 

“ Eln.fpn^iirfiCFy simplifies the jemov.il of tjp^ihs 
ordiiurtly difiwUlt of Access in, fnr lEtskant. ihr 

rectum."* 

■ IJu. Ij.ll 1 'IM^IPisHJIJl^ry," Kill) A Wild, Will ^ LUhJ r. - ■ 

O “lipjrBl 

of Electrocoagulation 

lieifetiiienr iNT.i-.ilI Jischapflu fDlltiwLiijj cog^uL.. l^ 

fUgli^Me, Bwttent needs no hospttjh^tbdn nm lofe* 

rime t e nin routine v. rvk Pmper topiol .musthtiu 
ppijtluces j pjiidtss opwj/jOiin with syanplom^llc f: 
Ijef thiil is fre<|ueolty immedr+Lte *nd strikfjis" 
t J.im-T, Ap.il FT.. XR.iy, RiiJium, Sqit, ! 9 i 3 ) 

Cri'FiraJ CdNT^;(lffhm/ 

’"Lwsei’1% iJjrtjjer of jsmi-i. hejnorriia^e. swjmih. 
ui Other srijjij 1 411". A PiHist imptui;mr rnulf n the 
wti Jiencible tuiiurr uf iFic new lining uf rite L wk.il 
l .iii-iI The elecinrttxiLE^uhrtiyri ineiliod o( NiMlir'u: 
ecrvkttis pb a prnphyku'Cic- tr^ltirtcfll uf ^mer u| ihr 
cervk. (Kimhli. Anli FT,. X-R.iy. RiJiuiEi. Sep 
Ecmhcr r I-J 34 . > 

Circamrutlutiou nf Muliguauciet 
Prim 1 - fo OpmiNon 

The plan Err place J minpart uf lUii^dJici'^ 

jI> -Lii ilie entire .iro-j Mo be remt>ved„ siiujEcd unc i |L 

[her f.mw ii| J | ic LLiiili iijlitejly ituuiLl li>?^uL-V I hr 

..- -fi Phi-. !■!-i ofin r ,fc!T Hi >lnp J ? l ls,n H < 

riiiii blood dnnpmge jihJ (ocue od 4 iny eife^ni 

iiiijmN^ hy uiiigNkiOri^ the nerve cm Is. ihns redun-c 
fNi^r-ispftjEivc- pjjn Ijkjpr «rl delereriuiis p ,|r MLU d > 
frnn rise dise.ihcd Jirc 4 i> l.'^cly prevented {K^Y 
s\ ^X‘"jj 11 , ' l lcipfi Mirjjcfy ) 


















Th« General Electric Model "C" Electrosurgical Unit 

To fill IV ^ppnvi.itc flic flexibility JtpcmLhiliiy, 
and wiifc of rliis new type d <Mrosurgk.il U nk 
and tfur Unciifssi ill irx itmtml, it is proper Ho rousulcr 
Juicily the principle* which must he followed in 
tbr iltnijjn and wiwtructiuii of equipment fnr eleetnv 
yurgery 

Essentially, A >p.irfc gap Mediating circuit consists 
of the &*P' •* capacitor, nn oscillation coil, and 
hifth tension transformer for charging the capacitor, 
fidch play* its important part m the scheme and all 
limit lv present Jiul properly ,iJjej-stcJ if the instru¬ 
ment rt to produce a smooth, powerful, dependable 
cutting current, There must lie a reserve for j uc h 
uies. hLs operative technics under water as in pmstatk 
resect ton where power beyond flit- average require- 
aifnn is essential. 


The method of control must be positive, con¬ 
venient, arid dependable. The equipment must le 
shsk't proof and as much of it as possible should Jw 
Stenltzahk*. certainly those parrs with width the sur¬ 
geon 'ir patient come in contact. 


F.e.iil tl-H lluginccrx have hit-signed the Model 
'(. Unit to more than meet sill of these exacting 
essentials. 


The Self-Compensating S pci eh Gap 


The spark gap of an electrosurgic.il apparatus is 
literally the 'heart'" of llie unit lr must, fur best 
ope ration, be fixed as, to the Spate between (he tu ng- 
--■n billions which form rht- actual gap and, regard¬ 
less of die amount of heut generated at rim pi'inf, 
normal expansion of the tungsten buttons or of the 
k'lih to which they rue fastened njrtist not affect 
rhe cap separation measurably 

With the Ci-I: Sdf-Cftllpcn jilting gap there is no 
appreciable change irl the spacing of ihe gap-* even 
under lang continued operation. The natural ten- 
dency «>f the tungsten buttons (which provide the 
i parking surfaces) l< < expand 1 owned one another 
under heat, is offset by tlic expansion id the anchored 
heavy metal shank l" which the tungsten is affixed. 
So clndy t a Imbue J lui been the expansion in these 
pant thi! tlic gap, instead of nufrowing, remains! 
practically in status quo 

The mult of this faultless engineering is a type 
of gap m li r. not lik'lv '■■ fail even under the 
heaviest duty, There are four gap* id series ru make 
possible ,. I !E fineness of iiitifio! ,md increased 

dependability 


77 r Lr - (I .11 oM "C" i V' ,/.v.j. r t "va./i 

rt//sij)Jf is | th i' ,/Jiiifi‘ssr < •) j Oi-'IWJ (jiffsst I 

\-.j{tipftrJ with or';, -■ r. ■: h,trfif,i i j,rj-r- 


T no Sepnpufe Circuits 

TWhi separate and distinct high-frequent iU,h 
ing circuits are provided, each intended for Aipedfk 
purpose The gaps and traristcinlKu-; are uirnmnn t“ 
both ,iS are. too, the electrode ■ onuertioni. I r"lil mse 
timill the quality of the current ii best suited for 
miringi the other gives a highly damped wave fonn 
best Suited for uKig illation 

Si nt fit,ified Cmth'ai 

One sekxtar sw itch. w rth stcrilizablc handle. makes 
it possible for the operator [i> change instantly tram 
LUtitng m coagulating LiirreUI its occasion demands, 
without releasing the electrode he is using at the 
time- 

Twi.i dial cnortols {with simliuMe kndu) unme 
.lutelv below the selector switch are l-u regulating 
the i„teiLSrtv of the currents They are of the **"• 
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ametef tvpe. ciu k in l' possible jbniilte kOiltrol uttr 
•m mrimte ran^t. I he JmIs arc pradliiited frmn i' fw 
100 to {niiiutf dupliriljon of iH'lmit! A fool 
switch complete* tflc muiiicd system 

T Aw ni firreui t-J*c trades 
4((i ovi At'atfabtt 

Three opcritini: electrode* can he attached fc the 
i !i»i ji J ntj^eJ the sterihzable msttuincut rack. 
1 hus, tilt surgeon can simply pick up the (lilt needed 
-it she moment, saving time anJ aroiJing dunging 
viin,l> m replacing «ist(«iiWB» in fMndItt. 

With each Model "C" Elettrowgital Unit J set 
. ■: i- Jjlferrnr electrodes is supplied. In addition !(> 
these, electrode for special purposes aw available. 
Th«* u= iude the Mi( .udijf Froslaiic Flecirotome, 
Braas-ch- Enimpus MeJi-in Bar Exdior, Kimble-Ja.ri>> 
Vn J. vcmtjl Electrode, Jams Duoterminail Tonsil and 
Turbinate rk-anxles, ami H^msCervical ConsMioti 
Electrode, dtv.ribeJ in later paragraph*. 

Naturally ihe Buie range of senice prusiblc wall 
the G-E Model ”C Eletuasurgicjl Unit will only be 
tally realized with a full zs-sortmenr of electrodes at 
hand. 

Sfi’rifjZjWt' Controls and EtcctfOitci 

All operating rleitmJej at well a? handles, control 


kncibs, handle of che lelector switch, and irutrum^, 
rack can be sterilized hr iiutodimfig or cold iniisep^ 

■ iluliiiii lln 1 retort, no unusual precautions Jfr fr 
i|uiti-d tn larder t" maintain asepsis. 

Shockproof Construetiou 

As previoMity stated, the output til the apparatus 
[* Jnj’ii-fret|LientJ l surrent u,hicli does mat elicit nmur. 
muscular response There arc ms exposed pairs of the 
unit which carry electrical cut rents except the nurlet 
terminals .itnl ikcsc are deeply recessed *>. that acci¬ 
dental contact ii practically impussihlt. The Model 
'C" Unit is electrically safe, 

Yes. and tKMlbtC'pfOof if given reasonable cate 
It should require rn* "the: SCn’tCC than iKeasiunal 
cleaning and r«ruidittomng of the spark paps which 
will he Taken tare ■ if by a representative of the Gen 
era I Electric X-Ray Corporation. There are no mnv- 
ing parts to wt?,lf out; from top to bottom the appara¬ 
tus is rugged bin I t to stand up under heavy duty. 

Cpiw/wr/ am! Msfiilr 

Hie fjcUir of mobility was Fully considered m the 
design of tins unit. It Gccupiei a spate of Only 21 1 ,-x 
E i ini his at its base. anJ has an overall height of 1 . 
niches. Mounted mi an attractive .irui Sturdy cabinet 
which has plenty of room within for jclcsm irtcs, the 


VjrrtUJtTC'H. FOR SELF, 
COtfRENSAtlWSi SaJ5 


STtta ML‘NSB 

jtuRmr CAiiNtr 


CCtCeN in- TTiailljAiLt SE. 
LECT-g? SiWlECH ENAailN# 

~0 CHAhSE IN 
vta Ntie ?*OM o*tE t*pe OF 

C : J»EHT r(j niOt^ES 


:*?s ...zalei OOHtRGC mOB 


rt-»Ei |H0f»0[»t; CAK ai 
£*IEJ£IZ1S r .iMUlt*NK>UHt 
r f ,4 '.r, r«l OFE**lOI FULL 
A&VAJ1UU cu TMI UwtFS 
4 tt VArs&t 
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Iff***** * Jt M.njc.m rK grating height itlld 
K 'mu-u^: needed hnJ, lS , „J £ 

nwfcilc cabinet w optional rnt 


RiM*n*iifd.’ ^ ^riiV'—Elroy to fi l(V 

A swjII imH.il Ilivc4t.^ni is J.EL that is rt,H„ ltt | h , 
Hi.: tin* mis m wrvice ui \v,nt uJli.f u 

tasriwl. Ik l ' lljJkc tiin l * under tii« t;--„ 

ptj! t'Jcv'm nw .interest payment p| J(l 

IVssl-- ”1 '(ns 1 'nil mptru , t sviJe f^ld ,y 

siriM r- -ibililKs. meriting Us tumidcijttou | 1V 

F i erv Jiurgi "2i and iron t urmn, 


Specific,titom 


OmmII bright. U metres: iweruJI width, i \ fod,*. ova. 

j|| Jejll' ; indies \(-l. Tlig-jghl. ,ip|inii>; 7 S Jfss 


COOT 

CAT. Tin, 


PEMFF 

fWWA 

IUCI 1 At) V . Ml f^. L7 i MuiE| .| . f . 
l-.lretro-Mirgital t^ir, v. itli i c! a { fl 

surgical clcrtfodri j: U I tlntmir 
faU-fc. 

PEMHI 

POitwb 

iOU/j^O-v., lo/ntoey., w it| 1 
AmUJA ju(u transformer in Kg 
arate carrying case. Qllierwitf Mmi . 
jj 

PENTJ 

F00M1A 

Mol hU- fur Model T ' Elec- 


troiurjjicj] Unit 


Uni venal Coagulation Handle 

{Stiifoblr) 

This decagonal h^uidlc <«f insulating material, fa’ 1 
in diameter, is equipped with chuck to hold rsixdlcs 
!®r eJectrocoagukriun and is tapered io permit un- 
obstructed view i■ r uperatuig field Handle .ind Curd 
(U3i be boded for sterilization. Handle is available fur 
us<- wrfh ,i;| durhermy needles, or comes equipped 
%Fth twrj fulgurating needles In At surgical diathermy 
elettn>Jcj_ A soft rubber in&u taring sheath is also 
"brjjjijble for use in heavy fulguratinn. 

G-£ Conization Electrode Set 

I *e in cradu jrmn and de-strut twin nf diseased eu- 

■ ■ ' i. Hiitiuus jnt'iiihrane and its contained 
glandular structures |jv the liyams method. 

Ctniiiits of handle, cord, and three tip clectrtxks. 
Tip im| handle can be stetifiled in told solutions, 
gjfotiwi on rj,e longitudinal dectrodc lip fiends 
*~c-'rvi ilii; I , , ] ,f rhe ,n. rjve element IO protect the 
“"■"al r*. Handle is freely mutable; * spting 10*11* 
*fm even contoei tm the cujrent certyiltg pari of 
'G *forrnde. 





ffttfrvdM' frhift? 4£fmtpmi tori* 
Hireittojifri* i.-jj" t'na. 


faros Dnotcruthml Efertr&dt* 

t «r i ffr&iiteh <: Hex i hie distal porta m rigid muu a}\ 

% ih-'t suirn tcrH operating pressure. . be L-wrteiL 

will retain shape after facing lx-nt into pggftJoh 
Reduced size "l tip gu « greater visibility of Dpyt.il he 
hdd. Actives terininuls may lie bent ro straddle I he 
tissue under rrearment. 

l-ttf / Ottritii Semi-rigid .shank may lie adjusted t* 1 
faring any ]*art of the area to fat treated into rise lillt 
nf vision. Active points can he separated, (for tlw, 
massive coagulation) nr approximated (for rapid, 
accurate, lui-aljzed wnrlt), Luge diameter of active 
points atloivs gradual spreading of coagulation uver 
treated areas. No fulguration at point -It application 

Jaros Paoterniinal Electmdes arc practically 

unbreakable. N r u necessarily drtachafalc parrs. 

yet easily removed from cord. 

Kimltle-jitrOa litositni and Endottri ittd 

EUctrode 

Closely bound spiral electrode allows destruction 
of tissue to any desired depth, facilitating cervical 
coupibtinn Lrerg|, limited to area under Ifeaniieni 
EdcctRxIe end produces a ainvut path way ot 1 s inch 
as ordinarily rtquircil to produce coagulation UI1 the 
vaginal $ui£toe of cervix It is long enough Id reach 
the infernal os. 

H a dot it iVim/lr 

l-'m intnimural electnunaguJaittin ol mibin.ue* 

I ks the tfmversat Coaguhttioii Handle. 

Hfitifdet Fnlgurtitivn El tetrode 

^ /i.v.ii^rv 1'yfr t 

Tin* nisi tiniicnU for drstfuctiuil of villous tuinuf* 
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Umis'VtJ kfjifdte 

c rhr hi adder, i* imrviduicd tbn^h tin- dsjmm 1 ! uf 
i! l;-i : -: ic yV*Lu!H:cipc, Lk-eCrodc wirt i* wvcreJ 
by jit liiiuJitinji; waterproof (Tutorial except at die 
ip t <p|11to,11 l>il between cord jiiJ cleuroilo ts posi- 
:ivc. j l.-Jiinp frktil £iip. -inJ rJic curd is SO d<b 
staled rlui rid metal connection is exposed. 

Efrihr(tin! Nwrf/f 

[B itJljr ) 

Him treatment *>( hypert i khersis. Tempered steel 
',-uh perfect rtrtfkm lUmit punt, jbuut 2 I(lnvn» 
diameter, will not pierce walls of follicle as it is 
jnscrreJ. Didixtiii msuUrtnn except at tip K> liH.iltac 
... Jt[ui.irii '0 [■• -.utvotaneOuS layer of tissue at butlufti 
uf fullieU’ lits Universal f.oa^uljtiori Handle. 

Eit'i’frofomri T ra.f(jpi‘i — 
Of/j|fr /kmrofirt 

Vi e L in furnish -my nf the 'Artwtiwn i ^irtiNpe 
MiL rrt Irm." pmsMtic (HtC&lt instruments, thonc- 
■etc., which ;i><■■ used with UirtMS^ mathitics, 
QgutJtjmi ho fo^Litst. 

Other accessories ncnlnl ill elr.xtnH'irjJcry or eke- 
ftixMguEfttiaQ arc Elect rode Foil for dispersive etec- 
r;,,.!c pl.iro ilfitmjell lor use as a safety contact 
(iijir; ■. prevent hums and unpleasant skin real 
non* in the jpplk.Unirt uf dtathermte and electro- 
j! currents: and Efafrnde QfeQ^ecteia, fei 
use with lieiKNilc foil to hold cord. icimimh. These 
Mtetwne* are lilted tm the enclosed price lilt. 


GENERAL if ELECTRIC 
X-RAY CORPORATION 

SCHj; Itvp. 


lifti.s U. I, *i 



iMjbtdrt ftiffcMJitm LhetruJi 


r*-p 

■: - 



If 1 £t.'ri}i»r. r ir,'ti Eli'i <'r- >,!r. 



j,jio\ DmtvrmM'ii tiVi-i -k 1 i 7 -'■ *>"« 



far 
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Li FBI 3- 

MODEL SW-22J 

fNiiKT BATS’" 


iMBORTAKT fffH.IWtHAflr IPFOKWAflOfr 

!hr Model SVi-221 iShort ilnro Generator is designed to produce ponetmtLnj^ 
therapeutic hast in tissue* by the follaLYtn£ method Si" Treatment DruBis" 
(.Curved and I'litt), lnduOt'wlco Cable, Condenser PadB f Cufffi end Orificl&l 
Applicator*. 



Xm 


inductance (Elector wna Hi eti<5 induction) ^rpc Application \s 
1. Inductance Cab It 


2, Flat Trantaunt Drum 
5* Curved Treatment l>ruic 

-— el) Inductance type applicator la a continuous conductor from rrhieh there 
[ l diraat transfer of alactrio*1 after cy into the tlssuo, The pro a an ec 
Of the high frequency current in this conductor * however* seta up "eddy fur- 
J-rnts' in the conductive tieauos vrtiioh, la turn* produce heat* Tho Tresst- 
r-"nt "nuts anplqy the "pancake coil" principle and the Indue time a Cable may 
® p us ®d either ns a "paneoke" or aa n. 11 wrap--s round Ir coil. 


DIACRAUZATIC EULAifATIijfr Z¥ EHERCY PISfftmaTIGU UlXEI CABLE AniP DRUMS 




jhg--ifcp Tri'djf cerrenPii In l|hN« luritsidi: % nth. 



C*Un J 'ippeJ iraund hH'di men. 


Sk mi** *44 f tiNinl eK*pl it hiui 


■I. Condenser (or caoaaitotive) Type Apoljoationa 
-■ -“■&(! A&plieaito-ra 

2, Cyff Applicators 

?i rSS“r£= £Sip=: s is 

ait con ^atration or dispersion of heltta^s^taSEd!!* ^ I 1 ™™* 
j ::. f lXMW.? zc JaPLASAT IOTf OP SGEaQY DJ5?ai3LiTI0;j tttth paps Ann CPFre 


m 



■ r -.P!-l*-lp* M- 4 r trifpri rt c 

hp, ,,pp #4 |L B k ^ p 


Q±rmnl fin* liM>r*eh I r . pi J h 
In up» iiliH# 



C^inhlil^ mnmrif h T JlKifi"! 1 
'Ml | " l |l H-w# k>.| I .. (Irod Jl 
dloaw jjiplistluM 
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MODEL SW-Ml 


■ 


I 


* 



setting up Awn prtET^iwr? t/iacm?;*: ros GKavt" y- 

~ SW-2’ 1 comb pcokad in one ease ^ two «rW. Th* 

-••■ “;!!!< Jhl' i‘anon's tor Hsolf «hUh =*y *■ «ciiy unwolc** by renowns 
C cae tr. ... Y . _ H 4 D k holeU tfoo umLt da-j-fli Ln th® eis* nad 

ik- a6^T| iiitiric ^ ltt ^M c-ornigntod cftfton contulnS the sub- 

*''■ ^ o'. s ■ c ■; J • 1 _ Tr^n^m^nt l ! nia*i) packsd inatde the ?vb- 

2*sr“s i*^£S£S2-2£^*» i- »•*-*>• «■ ~ 

cnblnnt CTpbonrc.. , - cnr ton containing aubcabinet and aco*MOr- 

r/“" i* »»«*»» iB * **'” U1 

tube- oarton* 


installation of tupfs 

Tha boat panel of tha 

Digram Showing Posifion and Connection of Tube cabinet is taicMi off 

& n Rl i Laid e.side- Th-iE Is 



acCC^plLs^si by mmoT^ 
in 5 the two screwa at 
the top of the panel, 
grasping ttlO knob at 
tha top and pulliil'“ 1316 
panel upirard and **ay 
"frctt the eabinCt, 


Tho oscillator tube la 
packad in & cpseiol 
carton of its <r-vn* '•■n - 
pack it oarafully and 
install in the rachitic, 
following the illua- 

trfited instruct ton & as* 

loft, Handle tube with 
cars ■ 


P»« '»■*' '''.i-btl I 1 *'- ™ > i " i“, ( '\wi. ^‘Fr»Mfd'’ r I*** '* 

Sf- ^Rssu-tf . . 


ftbon tub 1 ? has 1)38:5 J-I|m 

stalled, replace the 
b-aclt nnnal by holding 
ths top adgo slightly 
aivT&v from cabinet eq 
b. 5 to ungage the two 
i'»i>ni .— -t; guide a (at tha lo^'fir 

, i- .ifini af the cabinet opening* 

:«- - - ~ 

Tiowaly removed, 

CJ „ r,.iy to coontot th. wpply =*J1» tat t.fer» p£tsi»s £”/ 

i carted ethers!«-■ on rating pinto, tl B „ eln i tfodols era m- 

wissK r~ *-*- - **•* ™ r ” nt - 

'ot«r/ Mflvartnr Ip nooesanty* 


& 
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LIPL-,PS»*II« 

MODE! SW- 23 i 

h^Pi-F 


IMSTRdCTIOra FOR CKCUnSlIi(JCABUfET 


|t j- impbri fritotin# to ground nil a leatries) agipamiipp housed in petal aabi^ 
r.e *. r. Accordingly, tho nocwsefcry wlrec wild norows far prewar rffiur^lDf of the 
ncjitiLmtlW* oro inaluded with the Erif-SEl* Thane will be found in on a&volope in 
She it ewpartsafit of the mefLirLfi. 

iecttun^ w^Pt modern wn4 5 boa. a-ODojjtagios are gTIKUldfrd, 4 go^d rround cftja uauslly 
bziii by Mandating the gr*tsn loud on the Tails (rad.of tha supply e*ble directly 
a .l- "_ht Fo^tjrtHle box flflTftr (aso a xaa.pl e 1 2 below)* Ifcwe-?ffr, in fto-t in, 

r mci r, it may bo naeojra.r - to eosmatt to & radlAtor, wteara line or wa-twr pipe 
to be 34ITP 0-f o. prdfar ground (goo v?lil:iplp 5 fen>lgw) B 

To be sure about which =;eih«J of grounding to dotoT^iine first whatb^r Or not 

-■eur wall, box rsoaptaole ia grounded. xamore the caver and ree if n net*! pif* w 
"EX" flflsdlblr ebfclo Is senneotOd to the oyfclot bo«* If j?g # ywi cmy jaalca your 
^Oufid osrmect-ion to the box as in Q^npla 1 «r 2, Ef not, or if yon -are un*blo- 
-g sgtaradJl* whether wall box ia gr«andod p UiEB aothod under oxiunple 3 - ofdonfult 
tulle in g a jp^rtnteaAeiiti a srohitero t or electrician. 


1 



1C, i* SlKtS fiPrm HECEFIAlLE 
aim sfiOPStD, 


grar.rle 1. SIMPLE PJSG-EFTACLE ?■ I Tj3 

"amove one of the screws fro-, the flatlet plate ► Ro- 
pi bne this a Grew with the throodod end-piece fton tho 
rreon ixo^aidlnr lead. fhia ons-piOot 0&3 be pulled- 
off the green load for the purpose of cc rewir- .■ it in¬ 
to the ¥i*all pinto, Than, push tb& aloave t*ofc Or«r 
tbd and piEi:a and tha sable is grnur-dad- 



fc : r Ip 3? £12 «lLET HBE^TAffLE 
■TIM iRXW. 



Example £ , DOQBLE SlECSFT- * 1 ' TL& TTl jTs flwaffi 

■In this type Of ns^eptaola, it will ba fteceEsory to 
Lisa tha short ground in,- wir« inaludal with ground in - 
bceoBn^rifi?, be&aoae tha screw only uaod with 

alfijie outlet) would hg in the wwy of plugging, in the 
supply plvij-p Remove the ecraw froK tho pie to tr.d slip 
it through the ring end of th* grounding wire - thon 

replug and so raw It -tightly to the t^U pl*to # toinf 
n-ifo iia!. you .-*i a ^eod aotwl-te-metAl aa^tac^i Trc:-. 
oorunect. tha other end of the uhort wire t: ih& groor. 

1. ad ( n D il lu t-rate £ - 

Ejgirqple 3. OUTLET gjE5EFTACLJ: IVlTKCUT -±R>\CTP 


tfcE* the long groundix]?- wlf** elfto inaliidod with 
ir«p a-™BflBK©ri®s- Fea?.on tho alaap aecinraly to atoi-- - . 
pi |L-j B mdlitor or w ter pipe — m Icing mre. If pipti 
1 b pnluted t tlih fe tho pnin’- of the t?aF_! aorew pierct>a 
ihrnu^ ':i . MtELl* Then *mrt#ot the other end nf "-ndfi 
Idc^* wiro to Lh© green Land or. flupply cnhle* 
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MODEL SW-Z 2 I 

|h@4T MAVI □ LN EHAI DH 


TIL'n 0r P OOTTTfflL WB «TCR PJ2EEL 



All oontroli^ with ths 
of ft* Volttr* 
CoEp-BDEiitor, are located 
on the slant-ml top diuurI 
of thB ■unit, 

(Suo illustration 

it left] * 


MAD3 SWI7"H 

The Main switch ie on the left-hand aid? of control panel* 
JTnyC switch is thrown to the " : n ' position, the tuba 
lights up nnd the pilot light at left or meter will flaw, 
alignin'-* the machine is ready for open tier.. 

The Patient Pull- Off ford is attached to the itein 
Switch kr.oh onB" shoulilHw held by the patient it 
left unattended* 

>TuTjJ CONTROL 

e h » rower Control is on the right hand aids of control pen- 
,V- e ;n; used to adjust power output into P*tUnt circuit 
for all natalities. *lwn starting treatment P°'« r 

■h«u k* « «t »ro ond •4«™>.d lt» *”• 
ths Retired ncint fbr treatri-jnt to patient_a 
r dr beat o^'icienc’' nnd stability, the Power Control i hou^d 
^er"o Jd^ed Wto to the point of m**i^ *«*»»" 
meter reaiins* 

■^r nmicjTan m vqi.t^teh 

The .«»blr, «ltl> pilot ll 5 ht end po.h bot- 

toe, !• 't the tap cantor of the control pone.. 

This n^ter pfcrr&rjns t» runctioucE 

* i ower Indl efttor - which give* a re li nble rjl- 
^STT^i" TmTEcatTcn af the nme'jnt of flintf.JJ 
Itnrad to th^i ptk tient* 



Hiift iwntn 



nvi i co-h-ncw, 


1H 



rOlil iHeitArOi MWWMrH 


Voltameter - hhen the push button (to the rig*) 2 th * 

rni^teT the tube filancut voltng* «* * h0 * ld fl ^ s 
black *eation if the ■«■!« f s7 * 59 J * 
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MOPELSw'z2r 


VOlTVlE COMPENSATOR 

If thft fPr+iter daea not road: In the 4 Action of 

thn sen l a {with butten depressed)* the Currie neetur 
Switch {center Of loft Side uf unit) should be turned 
until It does reed In the black section. This Switch 
ndJusts the machine to differences in vcltare which 
tuty occur ir. the electric supply line, 

*QLI*C| wurimtiiji 


CVTFLT TEPHISALS 

sr" loc-Pt'’! OH the front of the cabinet, plain¬ 
ly marked for connectier of the carious appli¬ 
cator: used 'fith this machine. 


Connect to "Cable-Prum" terminals when usir.r 
Inductance Cable or Tre'itnent Lr-si, Whan us lag 
?-!:! or Cuff Applies tor"* eofiliMt to the two ta mine In marked “Pade-Cuff sf'* 
using ms hina fur alBctm-tvirjeP/, the electrode handle should be 
conn"Ot^d. to the terminal marked ”5UR* ACT,’ 1 {Aotivej, The indifferent 
• patient) electrode 'one of the Pad applicator*) should he connected to 
£nt terminal narked "SUf* 2 NIj,” •' Endif ferant), 




5rn-?Tv uITTf- COireECt!0?, h 

At lo^r back Of CftMr.et is " male rcoO^taole to receive the female ?lU£ 
of thf supply cable. 


TGC1 JffllCh SCCTSCTISK 

At the back, iET'.edietcly above the Supply iiac Conn* oil or , is the ferula 
foot switch redo ft 60 Lo into which the "foot switch terminal is plugged whoa 
the ^aohlna is used for electro-surgery. 



1 * MOUC1 A 1U1I 


PSflTECT-A»TUBE 


Inside the unit la nfi autorntic d&vlo* which reduces 
the pewer and sctmdn an Audible burning aipnftl If sons 
unusual condition threaten':- to create an overload of 
tubr- or circuit, When this occur*, the Mnin Switch 
should bo turned off,the Power Control reduced to tore 
end the treatment "rdtunod 15 when Main Svritah he* been 
A£*is turned on* 
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PaOCEEUHH FOR ALL TitEATWaUfi 


MODEL 5 W- 22 I 

snout orp^rii-ifon 


TJhilfl thm operation of the S77-2S1 Is fl o very ateplo tk 9t lt Wllfl . 
ticFdly amounts to only P lUff> E In the *pf>lie*tors ud tuai* E the machine 
B complete outline of treatment procedure iB C 1 V0D baio™ for th* benefit 
of the now ucor. 


1* *•« thnt both ° ndo t>f ^PPly Ohbla ar* solidly waneeted to machine a*] 

to wall roeaptp.alo, Connect green load of supply cable to it round* 

3* Position appllefttor or Applicators to patient* with daairod spacing 

mating sura patient is in ocrafortable position requiring ttiflinua rovel 

■nsart* 


S* Connect applicator load plugs Into proper Cutout terminals on front of 
machine* pUfrhln.- plUf;S nil the way la * Turn Power Control to zero 
position. 

4* Turn on Main Switch. 

5* -lorrly rotate ?oWer Control clockwise, until patient Taels a moderate- 
ly wem sensation* While patient’s tolerance is the most reliable 
guide to dosage* also pay attention to meter reading* because treat¬ 
ments CfLdi be thus duplicated and experience will teach you to use the 
meter more and more ae your guide* For best efficiency and stability, 
do not advance Power Control mil the way to point of "peak rescan eiee' 1 * 
Keep poorer slightly bo Low naximuci attainable meter reading, 

6. It is s-onetiv.es possible to find unusual application conditions ■[espec¬ 
ially with the Inductance Cable) wham a zero setting of the control 
dial will give something more than zero output* In aueh cases, if they 
should happen to occur* it is recomnended that tha power control be 
turned all the way over to 10 and the treotaent 11 tuned in' 1 backward 
(i ,e. * counter-clookwi sa). This will givo satisfactory control un¬ 
der such special conditions. 

7* Reoheck filament voltage by pressing push button; roast Compensator if 
necessary, 

6. Attend patient closely for first f ott minutes because it will probably 
be necessary to reduce power after heat begins to build up. To reduce 
heat* turn Fower Control back {comitor-Mortwisa}, 

S* IT yiu loove the patient unattended* have him hold the patient Pujl-Cff 
■■lord, so he W turn off the machine if he becomes uncomfortable or it 
Frota at—A—Tube oparetee* 

10, At end ef treatment, torn off machine before removing applicators frm 
pntiflrvt or disc wade tine them Prom thn unit# 

: .* Allow patient to tt oool off” for nbtmt 30 minutes befo^ c°inf outaida, 
prrtloulurly in cold weather* 


82- vtfly. 11 Fffl r. ihkhai ■ I :w.:ah norrs 
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L.j|pn fL'i'iioliu 

MODEL SW 22I 


7RKM1IKHT 1MKM M.^BPPS 
uy *m,riso mnAi-iarTtc short wave cimarr 


‘HU 


There arc two typoa of Troittnunt Drums - - j'lftt 
anil urvui), They operate by thg fllodtro-narpoUg 
induction prinoipln, the aw an thu Induct Atieo 

Cable, (Sou pa do £), 

Ph" Flat Drum is uend for application or*r larpc 
urea a finch r B cheat, back, tinl-rii,, hip, etc.) tha 
Surged Drum for east It or, rounded parts such 
shoulder, ftipupng, elbow, knee, etc. 


as 


Pi AT illi.u 


C tiAM-u 


Enoh Drura «qn.slatE <sf fi fixed 11 pane nice Ceil" **1- 
In n anuldod boJselite hfluiinr whl*h p^d- 
viJa-a sp&dtn? Eflthia th* 
awwitailj 41 m \ \ EJrti|R» Thfl Treatumnt 

lh™iE fir? UEIod on tho 
Ad jun table* Support Ini* 

A rm trh IgH mn k* a ttia 1 r 

p 1 i aitfflimt Mtrenaly tfimplo^ spuedy nml contf^niTmt* 

Whun attaching either Tub to thw Su^pgptJLrt* Ar*- P 
not« that th*rs ts n PWll projection (or boss} at 
trtvd o^-d &f the oroaapl rt o-s whor& DfUfi attasbeew Tho 
open portion sf thd attnohn-^nt alnxap on t!h* bnet 
of thr? -‘rusi pfriflsfl ovur this boas nftd tW tltunp is 
th-on allrtit-ljr rotated bofom tightening so that IET?’3JftR &" PLAT DRU1I 
L v ni= will not foil off tbo Hra emm thoafji Glafflp should b^ddmo laoaonod- 

Ths Trontnmni liman teftdo nr? aanneottfd to the ^Cablo-Dfim 11 tBfminalS &f the 
ma^hin** Thi w a den spnig&r on lends should b* Approximately mldimy betwag 
;ipxd and mfiehin^ that loads nro ke^t uniformly sapuntoil. 

Tho InM is designed to bo uuod agnltifli tho part being treated,, ^Koou-t that 
n li*y*r of to^olln^ or kleonux dhoulJ btf plsaad between tho drum and akin 
for imulltnry rannone tmd to absorb perspiration* 

:■-renn- □ “iftolnr in provided M "-blh tho Pnffl and to epn« It way frw 
rvatiopt will rtdk* the treti ‘-TTicJi t la a a effective ^ wil1 5 "^ 4 t! " ! 

COT-r ta beflOinn hen,ted. To rmJ-jie* power io pntlent. ue* ^hc Pc^r central 
_Jo tiot «|U« -tlisi ‘Jrum awny from thr to reduce thn Ssant. 


linn i'anm 1 far procedu rei to ba used in Tl v inr trautn o nta. 


EJWiFtKS OE 1 ’ '['REflTMSdT PROM AFFL1CAT1 fliS 


hr 


e 
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IBEfllCTAHOi 

Of ft-pyly-lnj; 3] 

r ] v : : r av; u a. tipi is 


MODEL SW -221 

iNShr WJ.V| QINEHMrjfr 



In this itpplLoatlon, the Cable 
of the bag, over the Patient* We do 
agj'llections tg '^xtronitien because 
turns, with the result that th-*re is 


Hbtlioa 

hor L fitly^ Th n ro p y 

Ktnce thfl B< 3 T ent of the ^f* etmTea- 
lsnt Flat and Curved tr«et»ut Uruma. 

tlw Inductance CaUle is not U0lld * a 

extensively a a before, but It 1* still 
u30l*Ul for cortaLn applications mieh 
us wrap-ground" treatr^nt tg neefe 
■'n. bronchi, = ir.7la loop autgcojiden- 
nation, and Qsea = le-iil "punciiks goi.l ,< 
treatmentv, The Inductance Cable 
the boat applicator to uag whan ud- 
raluiftteriin fever thurapy in ft favor 
Is i orcied into (■ larfjo loop placed mtij. 
not recoTn^iond the Cab la for *lrii,j3-T»Bround" 
of the difficulty of nAkin* perfectly eraj 
a tendency to produc? "hot spots". 



•ilhec applyinr the Cable for treatment, always uao a towel n«ct to the c^in 
to Absorb perspi ration — ftnd use from i/a B| to l 1 * Spacing, h tarkiih ttrtrtl 
i' idffit both for spacing and absorption OT perspiration When Using the In¬ 
ductance Cable, 

flhether used in lf pancolce H or "wrap-ftround" form, th* 
turns of the Coble should be held in place by the Cable 
Hetsiner Clips* Always use the Rubber Separator for 
insulation rtisrs the Cpble crosses the turns of the 
"penedse coil", (Sea illustration at right)* 

it 1 e oosstble to iiififca cartain arrangements of the Cnbl* 
which cannot bB 11 tuned ln M satisfactorily with the Out¬ 
put Adjuster, If thi3 happens, a slight renrrangsmont 
of the turns and leads will eliminate the difficulty. 

See ?ace 7 for procedure to be used in giving treatKfmts, 


COUDENSEK PAb AK]^ CUFf METHOD 

CJ_ f.P 7 >lying Short ‘dave Therapy 

Pads nnd Cuffs operate on the 'cOJlder.sor field' "vin- 
cipia. Peda may be applied In the same nlepe or rfith 
th- pert to be tree ted H sfindwiched n between 
Cuffs are used past generally far treatment te Joints, 

i., »M.i>........«»t» ta sr 

above the joint while the other Is *PbH*J below the 
joint. Cuffs nrc ala* used as lOKp pads ' loC ' , r 
to Spin”, serose both shoulders, otr. •■'•'■ J 
aiiff may ba used in combination. 

It u quit. Important, in nrr«. S l«s P*J*j £ 

IL £ pi«*h - w sys^srs?1.5«. u!u- 

,11,1,, ..lot .am WMini! «“ w» m or 

liotioa of 1»J* 15 shmll4 p, „sod under «o,l> 

felt appron {or « 4 3 U 1 T ' L **J 0 Lt rated by us in" leas spa*- 
pad but hu*6in£ ona ba concentraeea oy g 



COi 



curr 
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MODEL SW-22I 

t WAV! ML rj 4 **H>™ 


?QHDO-, R|-: .VF^ CJFF {Zonk h :J) 


JftjJ Lind«r ofio -»r.nd Mr« rnidrir th^ oth- nw . T _, __ , _ .__. 

M*. AlMgr* ya* l*y* r a f t^iin, ^ A ^ PLF ^ j? F FAD _^ m AKIilgAYiQBa 

of * lemma* next to the iltln ta ^ ^ 

ferApimtian* 

Do nut n 1 T,o^ the la«cl?i to it aft to at pa¬ 
tient or other Joels nnd orm^a 
thein ad that they do fiot toy oh- or 

*f* Sa n,!, «h oth.?r. It is rim bfitt not to r« = t one op both rads directly an 
fJoflf, «hllr f tubln or n»uch, — us* ;orce nas,-conduct In- serration to avoid 

\ORE Of flO-fliip tQ EUOh obj^CtE* 

.hv S adc or Cu; -"s r.ay bs He 14 In position, whom M.G*aSBrYj by lijht by:: io- 
cyrr ' bnndnctne with tha rubber bnndnree furnished vith the machine, They 
are heavy enough to support themselves for twii applications nad ojuj be 
fioxad to fit the contour of' the part, which nL^o assists in k^ef-inr- thwni 
in dos it inn, _n<j Fn-gc 7 for procedure to to used in jiving treatments. 


THE THJIT EGA ELECraO-St^GERy 


-" sip eel ft 1 circuit £a 


pravided in tbia ouhifiA ivbieh h&S tho- aact- guArel 
ehnrufltdristies ** nn y tecuu© Imb* circuit ana iriiich tryiy bd used ftr 
s fc .inor cut tier end consul &tion procedures ns arc ordinarily attoEptenS 1 b of¬ 
ficer practice- 

For rurrionl applications, ft lorro Fed Q pp lien tor is ugod 5,3 tho Indiff»r- 
®nt Bleetrode, nad ib applied tn the patient with apaciae of on* felt aeac- 
“r Or oiuiTBlont. A cpoclrtl adapt er plug is furnished with the Standard" Sot 
0- ■■urpcfil Aecesaories for correctly hooktni; tan the "indifferent 11 Else- 
trodo. This Adaptor nujit bo used to insure proper and positive control, The 
Fed lafti! connects to the adaptor plug which in turn plugs in the indifferent 
uenninu 1, (narked SiJf. flffi,}. The active electrode la connected t® th r "Ae- 
tiW terminal, (narked EUR. ACT.), 

Vdillo doinf electro-surgery, the Weld Switch should hr loft in the "OFF* 
position find the foot switch used to control the current. . The Mlet Urn 
lights up only wh^n the foot switch is depressed* 

The supply «usd foot switch leads should bo kept as far a way as possible 

from thn active and indifferent surgical cords. Sever alloif tht rurplcel 

loadr to droop near tho supply and foot switch leadsj Experisientf-l appli¬ 
cation on A piece of c»nt rdll sn&Wft you to determine satisfactory pevnr 
settings for the vnrlous tOCliniquoc you intend to use, 

■Jfnnn eaperimonting -nith rent, however, it is icport&nt to ioterpeae n "pa¬ 
tient 1 ' in tha circuit by having n helper sit on the Indifferent pod and 
■".a; 'J th" moat. Or by doing ED yourself, Otherwise pov.-er set tin rs 1^111 not 

be the a arc a ns when fflarklng on a patient because of th" very much smaller 

"capacity" of the pjocc of [Mat. 

TAhen ualnf; thu unit for *> loctro-iurfary, renomber VOU are working in the 
f>r05^r.ca of aleotricr; 1 sparks which cay ignite inflatable claonsing 11- 
luida, ncIvonto or explosive gnosec. Allow ti«e for coryletj eTaporn-ion 
Of alcohol or athor In Plnta-lcbl* fluids: bo for- applying th- current arid do 
cot uia ethylnnn, cyclopropane t open ethar or other dangerously exploflivo 
afiAesthatsloo. 
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jgJ.'EIiAL pflECAtTTIOl 15 


L lEIEL-iFLAHftfkdM 

MODEL SW-221 

*Ma« T WAHTI GE>r| ttJbf nn 




——CAVTIQV- 


11 ohftd nodlofll practice In asasutial to its croper u»t otK 

l^rlZ r . *" P<l0BibttitiBa ° f InJurUe' 2 petieit* „ 


Protection of Ffttloat and Opcratorr 

0#btnot la croun-Jod in accordance with 

*d«!Tpo2rible! r^^iahod. Shook to pntLant or operator is Othsr- 

_-f‘ RVl|> j C! b “ rD:3 .* always uao ample spacing between treatment nv- 

l-i r n't t9 ” applicator ItadE Troll fcwny fron eer.t*et 

Pfitiont find maintain trantmant heat below ^ati^nt's tolerance at all 
ttIWS * ^ eEt ia»»miUw ontieofcs chop Id Hot be treated, Gats mi a* haat 
sensitivity with each entiont in advance Of treatment,) 

•jm Metal heats rapidly and Intensively In the presence of radio frocaen- 
cy energy ftnd to avoid burns (Yon this source* all metal objects on' pa- 
-ioat f s person must be removed fron the field or vicinity of the applica¬ 
tors, {Look for and renew hair pins* linperie buckles,, pins* garter buck¬ 
le™, nechidess* ehnnna* watches* chains! corsets with motel stays, specta¬ 
cles, oar-ringa* cellar buttons* tie cl a ape, etc*, flUd be careful about 
treatment of patients with history of orthopedic Surgery. 

4* ft am patients aHainst touching loads or applicators durinr treatjeost 
Md be careful that applicator does not slip off apacing mrerlal during 
treatment and contnct the skin* 

5, RosOiC filled cu ah ions, "inner spring" mattresses ijjd k- ratal {imita¬ 
tion loather,! table tops Ond pads have beep known to best o the turning 
point from contact with short v.-ava applicator.- and it is well to keep ap¬ 
plicators or loads at le&at 4" away from nil such articles, 

6< After treatment of any duration, a "cooling off 11 period should bo al¬ 
lowed before dismissing the patient from your office {espeeinlly in cold 
we* cher,) 

7* Whan using the unit for eleotrosurgery p raaember that you are ■.•-■orking 
Id tho presence of electrical sparks which may imite inflammable cleanBlJl£ 
liquids* solvents or explosive fosses, Ml O'* tine for complete evaporation 
of alcohol or other inflamoable fluids before applying the current and do 
rot use ethylene* cyclopropane* open other or other dangerously explosive 
anaesthetics* 

for Protection of MftOhljM end jj jplicatorSt 

1* Eo -rur' 1 that plugs nr* pushed all the way Jr. and that they ar n con- 
r^cted to t'n** proner tepnionlr for tho applicator being used, 

2. 'rfhon fulling plugs out of terminal e* grasp the pi up, not the eorc,^ 
;.ivray use ns lndivldunl outlet. Do not connect machine to wipe out¬ 
let with other Appliances* _ 

*5. Alsty separate applicatrrr fit least four inches from neta_ tabic, 
r.atfii obiact.-., cabinet of mnehino* inner sprin- arttresMS or kernel aov- 
erod pads or cushions* Ce not cross opplioctor lends or allow them to core 

it oontnot with metal* ~ . 

Avoid breakage or Trentrant Drums by careful handling and >*a 

tighten holding coreiv.it excessively* 11 
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TREATMENT TECHNIQUES 



lr - U nufvi Ihi * a pt*1*n*d bl *VI m An aJtamBJ* m+thod Q* irvn^^i I* (m 

l ™ t flf.f-i Ej^im*^r B riG#i, has pr&vftd * 1 * * t*n» vflki* of f*i#S 4 trAatTpifrfif '■■chpfall you nifty 

******* Bra W*^ anorhflf mptdlfiki of how *# hfrvs fWfmd th*m, 

^ lowtlrfig h ihuyt piflc*d A*.t ■* rim ik:ti. WWi rift a^p *+a fast i^on ;* 

pK * ^ pDIPbllpy af bi^ffH »i ™jlig! bl*. AJwayi sa« thai »p* pftliftn' i E >n a wnfevtibU pm.'^ 
l* iif, * r * i+irl 9 or as |+* MW may b*j fha^t in p^ir^n^ 'h# p«lW > 3 - H-.^ih h# t 

rmf31*^ *f4 ftl ii M wiiT pmeml rwfauwi and "wr^ng which rr^ltf nuH i* diipfa^fiwt 
tppl'Cefgrj, 



HAT Dllfu METHOD 


P.ACr KJ'TTQW OF FOOT FLUSH 
AGAINST arum HUnNG OH 
TOP Of tfOO£l*K CHaiF 

>^1EIVEHINe THIH LArtP. OF 
TOWitlWe Os KLltNEK rs 
sJCCUMiHSSO FOk JANUARY 
SEASONS 


FOOT 


In rrHtrnq ’he Fgat with Pad; it 
h IQt dej.’rab!? $!■ ftfty i’n^ to 
Kgvfli (ha g. 3- nnt'i fy!r tyfiiehf oti 
►h(s «r! feeing tr&ft^g, It i* mip 
1*flt I^b fed? jw* r*iF fioktly on 
lh* Pad or Padt 

I- -5 Wfgaitdd that B fool ™ir pr 

imflll wHdfln bix bn uied fftlhfl? 

than plac® fool Wi finer. 



FOR HEAT 1 JM KMJ DP FOOT 
AMO ’TOIS 

ihACPH^i ^ TQm AH& OH! FfLI 
S*a££r_ 

AmiCATOlS ^ PADS FLAT ON 

floor Dl other support. 

EEWE5 RARM1& - . *PAJtT. 


C-Uft- A.«fr -Ft b Mr f HQb 




AmiCAfOBi . CUFF AROUND iffi 
AlOW. APiKlf AND* RAD UNDER 
POOT. J^LACI FOOT ON IOK OP 
FGOPHDQL 



ANKLE 


SPACING lOWIL AMD ONE FIG.T 

HACa 


Rpair r'nol lights on Pad. iChb ml 

a 4 Any lino *iaMB L- wn §ht gn 
th* part beirg 1* rated. 
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CUFF M(TWOP 


SPACING -EO^ll AWP OWi Fat 
SPACED 

APPLICATORS CUFFS 


hlnva Cuffi rflj1iivr| flirf nn 
balh -sides c F spina, Wh^r 
tnblti ii Farm An 

dopTOftpd fwQ-twn Ppgp. pyt 
C*i cGpr Gi iiujlroifld, flfid 
■apply. 


^jg 

1= 



CABLE method 

IPAJCJNG ™ TOWEL AHD I LATE* SfACett 

affucatoa .t- elow*at(u coil of cx*il 
UK TWO TURNS. 



U PP f ft Ok LOWER 

BACK 


Tlie df\rm li iha fe^ieiJ and qyicLfl^ 
rr^Fhad of Applying Ifflfltmtfth 
Ific bank. Pfld% a-n- n!w used 
■f^r Shis kflialmsnl and have been 
foiled ve-ry lATi'tfactory. 


PAP METHOD 



DRUM H ETH DD 

■ti>r pucid against 
LQ^fB pack. 



•CAIU MITMG0 

Racing . towel <*f*d one later 

OT PfLT SMCtftS, 

^ii^Atoir ™ ■ fahcarec ,! caile. 

i lUiHi 
CCML— ||* pig* 

■* 



CHEST 



PUT DIUm METHOD 


SPACING ^ towa AND ONE FELT 
IPACEJL 

APPLICATORS - PA PS. PA RALLEL 

eoMS r apart. 



SPACING — IOWEL AND OWE *HT 
SPACER AT TOP - 1 AT WTfOW* 

APPLICATORS PADL 


r - p & | fcuflpjy and Miity accomplished -ills rt* ?ffl*trn#a| Opym fir by "PjKg.nfl ' 1 eaUa on eh#si. Th-pv* 

pr*Vr«d baCflUMJ li 4 yflftBCaiiapy Id rn,^ ihi p-aHanl Or ciHn*rwitH d^iiiirb him. Wwfl p«fi ar* ui#d. spate GUF 
^h* W4 *f Itup tKtSflpm, 


I 
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hdfjQii ‘i■■ m 
1 * 0 ^ -x.f «'_fc h | ■ *<Ig>V 

tr TA7MIKH TfCNKIflHJi 





CAILI mITHOD 

UFaCING — TOwU AMD DH( LaYU 
FfLT LPACifcS, 

AM1*CAT1QH _ ■■FArtCAHD- CAILL 



1 TUAHi 

con—i r, ki. 

rin» 


PELVIS 



FIAT DRUM METHOD 

Bec^se of the wu* el oppl'-cohgn th# 

T^fllnwfli [Jiym and cftbL era Eke pF«a 

■fflrrad lechniquei 



SiACCM* — TO'tfK AM® ONI F||.T 
SMCH. IXTKa SP*CIi OH 
Ml 

APPLICATORS PAOi 



CA 9 U HITHQC 


SHOULDER 


Spacing- - fOwtiiNft iq^valint 
tO TWO FELT IfAGECS. 

AmJCAIOR ~ u FANGaKI0 u OJzlE. 



CUlvtD DRUM METHOD 

The Curved Drum wi ba Founa cipeiiifllly 
ushIij! for frealSrq fh-t; ihouldeT, as 'uv 
Irali-ja , Lf:o PaF Drum For IrBfrEiTig ba^L: dT 
vh;-j!drr and shoulder Wadt. 





ClfFP METHOD 

IPACiMS — Wft AND OHl MIT 
Si-ACtlL 

A# Flit ATOM — CUFFi 




CMkfiD tiuu UITMDS 


ELBOW 


1 Hi> Curbed Drum*, rt fW'fM'b) !■'. it 

thft CiiHi [fit il|wtfi»Ffd) ha™ .nu 

-i-n afftetivn trc^Minnl mefhQ»), 



CUFF METHOD 


SPACIK - rowlt AND mi Fill 
VAUL 

APPLICATORS - CUFPl 
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PRACE TWO PASS lOGCFHEfi 
AS lUVSTftATft. WITH' BVTT 

Of hand resting oh i or 
4 SPACES 4H& HHfiEJl tl pi 
ON OTHER (COHERED ST 
TOWEL |. 



iPAClNfc ™ TOWEL AND 
FELT SPACERS. 

AFftlCATQRS — RAPS, ON 
Oi OTHU SUPPORT. 

PaRALLEI m 8 - APART. 


TailE 

E&S£S 


NECK 


Fof an inr&gular surFaca ■such as iho rack, lha liable- 
will pnovn most oflecMva. Acfdi Hotfal ip-BOi^g «isher 
anP&n-Dfly or pMlnfiOfty will uffM.tive-1/ lecaliz.4 
h-c&l in Iftn daiirtd hsiuti— La., ^rtfilef 'heal ur^dcr 
pha lesser ipacir-g. 

SPACfHe ^ TO^EL AH-D ONE FELT SPACE* OH EQUIYA1MT. 

APP1.S£ATO* - CAILE — J TURNS AROUND NECK, 



CABLE LOOPED AROUND 
HECK AMQ ON CNtfT 


SINUS and ANTRA 


UJlMD CURBED TREATMENT DRUM 


*CR TROtffM SlNtfl 



fPIAPlH* fRGNTil ilMUi 


IS 


HJR S<HUS AND ANT*A 



UilHS L-F Sf(CIAL SINUS PAD 



fUii ihn linm pad lo fit cci^DLif ef foftfpAd bafx* 
applfpn^ Spacing Cul ih# pad «Wi clwili tnnCAfl- 
Nfllns cfargy sm thfl lir.ul afld infra. 

SPACING _ TO*H AND &MI rtLT $PA«l UNDER 

imul PaD - R FtLT SPACERS UNDER CHIlf PAD 

APPLICATORS - PAD AND SINUS PAD. 
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u-PCiEi - W J 3 i 
Ways ?5PU1A1DP 

tll-i-TMENT TiCHHIQUI 


AUTO-CONDENSATION 


Fof th i r’riM tmanl of essential rypartnriliau, 1 ho au hj-c-^ndirntii- 
f-Dr? dialhAmny currant na* baan uiad for many yean- A 
’ m 1 1.■ r v ^^i=m~i 1 iIdaffect can b* obtain+d W^h thofT wfr-** 
fti shown at the right. Hie Only mc-donnte power find do* not 



tfitand th# tf#aim#N me*# lhan 10 minutsi. 


mo to^eung — AMITIOnal 
HALF INCH SPACING AT BACK OP 
N«K. 


aPFUCaTOR — Cable spa?fd ahp^nd 
NECK AND DOWN SED£5 0F IQpT - 
HO TURhL 



SPACING — TOWEL AND 3 FiLf 
SPACER UNDEi LA«i PAD. 

AWT_lCATO*i — MFTaL YaSINAL 
AfTUCATOA AHO LAi 0 | PAG. 

LUItICANT ^ K-T JH.LV, 


ORIFICIAL 


Orificid apples ton aro quickly 

and easily applied. The metallic 
etactfodai oi irsed with ortho¬ 
dox long wev# diatTiUrm-'v with 
a pad for aha dispersive el#t- 
tr*de, hava provan antlruly 
satisfactory. 



fiOSTATIC 

JPAtlN-D _r TOWEL AND ) FELt 
5 FACEU LtNDEfc LAME FAD. 
APPLICATORS ^ METAL l*H5 PHOt 
TaTIC aPPIICATOA AHP LAt&E 
PAD. 

LUIftlCANT ^ ItV JH-LT. 


TO SIVE AN OfllFICIAL TREATMENT 

Prc<o(id a* Wlows; 

Plfljip « Cond&nwr Pad ovar fewer nbdom®n s ip*crng it bus aboul 2 ? ' to 3 M uiing fell 
Spacer". i$r folded Tyrli-Ji fcrwai. and pkqging it m th# to Ft friend "Ped^CuRs"' l^ixmiri^il. 

lA»rt ■ppjic.alor. uiing K V JalEy aj. a lubriunl. Tbs Ihn-rmam^tar Fi left n pfliilion 
tr, ccntacr #r*h ■'hfi cwvi.v Iflt&ugliQtil I he trnntn'^et. 

r . • ■ ^pipl vator ’u^iPirp Hj 1 ' 1 Itmdj* So right-hand ,N P'rtdi-Cuffs" laffllPrml, 

Sorting n tw o« lS«u Control. inereqio power gradually W Iroalmanl pr-ocaadi, 
Ar nd nti-*" p( rjranifH duflotOT ■« muEh ptAMOr tias bn-nrt UWCl find current iTlOutd 

k* redirtvd TflntpaHaiureE ef lOt-IIO tan bn* amity obtained, 


1? 


■ 
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SKBVJCE NOTES 


TUi'ES: It is te be expected that after prolonged use, the vacuum 
tubes run cut their normal life cycle and will need replacings New 
tubes should he ordered direct from Company or through the dealer 
who supplied the ran chines 1\ibes supplied by he are tested thor¬ 
oughly for maximum electro-therapeutic services This insures your 
jotting proper tubes from which best recults can be obtained- 

As a rule, the tubes do not hum out -- there will eimply be noted 
a gradual docreuse on the currant ■ utput of the machine. Continue 
to uaO the tubes until the Output falls below a satisfactory ther- 
apeutic value. In ordering new tube a , be_ sure to give serial num¬ 
ber of your machine , as several types of tubes are irs use and you 
must^Euve the proper tube for your particular unit. 

AH defective tubes are to be returned for inspection in sane con¬ 
tainer as re pin content tubes were received in. Tubes proving de¬ 
fective in service within the guarantee period will be adjusted, 
based on the use they have provided. 

REPLACING PILOT LIGHT: Should pilot bum out, a new one nay be 
inserted by removing tuck panel, ranking sure the supply cable 
first is die connected. The pilot lamp socket can he dropped 
down by pulling socket from friction clamp* Remove bulb from 
socket, replace, and put socket firmly back into position. 

APPLICATORS: As all rubber deteriorates somewhat under the in¬ 
fluence of heat, it will ho necessary to replace the rubber cov¬ 
ered electrodes after long use. This will occur only after a 
long time, but should be looked out for. Loaag exposure to the 
roya of the sun or an ultra-violet lamp also deteriorates the 
rubber- If the rubber develops crack®, becomes "eptingy 11 or brit¬ 
tle, this indicates that replacements ere in order. 


ALWAYS GIVE SERIAL NUMBER OF ttACHIKE 
•THEN WHITING FOR HFFCBIttTI CM Oh MBPlACfiilEHT FARTS. 


THE LIEBEL-FLARSHEIM 

103 WEST THIRD STREET : : s : 

PriK'vJ in If 1 A„ 


COMPANY 

i CINCINNATI, OHIO 
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rer r*+- ^ 


t tld stA irs or untie a 
rtbrnAL cwtfttvlCATiaHfi ccwii^iw 


^imuiier. Hi,. 


APPLICATION FOR CERTIFICATE OF RECI STRAT IOM OF DIAT H F_ R M APPARATUS, 
UPfDER PROVISIONS OF ORDER 4 a DATED APRIL Id, \W w 

DEFENSE COMMUNICATIONS BOARD 


TOTP: Th.# ih-iuld b* I ti# piri&n pd r , 'ilulon oT 1 ti* Einlh" 

oi Ifl.L* Bfry-, kCf, ih»LlM t# 1 .ij B | I E «P ^ fc ft I K" F*d» T # I CllSB 

/**■ iHK*A Miif 


■> Appnri(m 14 lit [nm»r«l. 

>ic#tl«ni Cqssij li tDft, 'ilhi ni.tflfl. B, E_, 


I. of iir-p] Icjinfc _ _, . — - ----—■---—- 

(I r pr iTilt 1 rvi 1 v h 4 ^h> I-. 1 * v# I u L L nurt*- i 

2. Er*|L+^ru 7 e of applicant -if ipplIcBni'f pHnclpul of Tierr--- 


51 ii*t 


5 l*tp 


C|ij, 

J U;i ■ I inc nddrriT of applicnrtf 

St Tift 

4 IdenTif* ph*mc!«r ^1 applied hy -,U = him 


cur 


5.1 ■ !- 


,-E 

ttJI 


ifns^J «ta-diciiE 
practi 


tn 


tkirnr w* tur^r 


lE3 


(FTiy i aothcrfip L ■■ t 


HI 


lla*p i C h 1 . » ana to f Lrim 
nr olfcnic 


ffKole*.! I*- or R^iqLl — ! 

15 i s.ir Ebuior t*J 


Oth*T 


-aft 

HP 


5 . BeurfpMon of the Diathermy Appnmiui For »hieh rest**rM ion is iPMph* 


Jbc 


MmuliStunr 

Drai aFFnfa-tu* enrploy vb-oji_ii*i Sub**? 


uchL F 3 n .id iprin 9 ftuaUf Fr* q i#ew if n 

.If io. plve mBJb«r antf type nf - 


6 . toll A|?p*rMu* it nornuitiiy ^fw-raled c.ti 

II eppertbn jo opereted at loctticn* Oth*r thlil .peciflert Above, live 


Si «nr 


7 (*> I, cptrttioi of apparatus CPftf ll»d to on* ro«n wHtun bn.Uifi * 1 

i(b) I» T«n Of operation. electrically ihieldfrd. i • r . 15 nppiratu* tn A ^' ‘ m 11 * * 
ip .„ or e» , location in -hich «1U, FJ«r «d eeili^ have been »'*■■'«<' end 

ft* If leant IB an LndlvHP^ls |"I 

(#1 Are you * CitLreo of the U- S?--« **■ *>* «f th . “_ _ £» 

try- 11 fl tur J 1 t t f B I I i j 

ti¥ nflliiiTiiJ LJfbE irai ihf Cithf-r? ^-— " 

by ot hi-F iH^-ani --- 


Birth datn 


CLt* 


Ci* 11 


C'iminl ry ***■ 

fbi If nef n eifnen of U. S-. rfl » t country do you O** nUrSM-nce’ _ 

{ci At* you a rrprcieOI nt i vr of * foreign fount ry? -I f *«». ** 11 ™ -" ~~ 

’ " eppl i c -n r 1 - a Cot po r it ion, ftt*0C lot. W or o I he r □ r E«n i - -1 lOO « *' ^ ^ lurft 

oenrnhip, ^rrtifieMhtp or control, either direct or indirect, (twe 11 -pcptieAtion. 

cmrriion. If urtditicnel iprrr ii needed. ntt*ch »bcti d«t« *n *o * 1 1 


Dat^d Ihif 


jiiy of 


19 _ 


{Si^nri.1 VI* 0l *fpL ^ 
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P»H IT f ■ I inn Tip. 


UK 1 TU MAT&S m AKKHTCA 

FrniJrAt couutiCATiom EQMypsRicw 

APPLICATION FfJtt CERTIFICATE OF BEG! STRATTON OF DIATHERMY APPARATUS s 
UNDER PROVISIONS OF Oft PER No. * , DATED APRIL 16 q 1943, 

DEFENSE COMMUNICATIONS BOARD 

WITI- Th# h^I lieent iIkhjIiI bv the (irr^Ji in pg* 3ff 3 lion of Ih* &ijnh*r"5> Appinlui 10 b ft|L|tif«d cop* 

■- * 1 iNi ippllfilUn ihcLiifi ht in th« rfflitil CaHikitkM CwhiiAfi, *-i human. E C.. 

for forA inti 

1, N*ffi^ of *pp Ileum __ _ __ 

(If pri¥*n# 1 r4 1 vi 1 >jj 1 , |^r lull ■■■-tv* i 

2 , Rfiidvncr of epphcftrit Of mpp 1 I O ™n I p s pf offiwf 


St net 


Cttr 

i. U^ilhly acid re*,* tippB ic hhT 




St tv *t 

4 Identify ictiHTu^frf al nppl trjuit by c*U ^iH t r SR.!,! 


ClU 


Si iu 


5 ^^riphm of the Di f. chermy Apparatus for which rey islfat ion is vfmph C • 


Licenced iwnficnl 
pra^H C i-oner 

q: 


niyn-iol her-apint 

s' 

j tick p L t e 5 _ l-ii^fttsf s Uffl 
or clinic 

a\ \ 

SLirn.rf iiL-tup^F 

uj 


Dl s 11 i butor 

A' 

! Ot hr r 

Si \ 


hi* niu 1 □ l 1 uj f- r 

Does apparatus employ uflemim tubes?_ 


MadeJ iixl irrivl Malfe-t FrvqiifMki liMd 

.If l(P. Ki vp nufiber and (jpf of - 


kc 


6 [■} Apparatus In normally opefciteh al 


Sif«t City 5t-ie 

(bj I f lyfarttUf is Operated at locnlions Other than specified above. wive dct mi |i“ 


7 (a) Is pp*r at iiOn pf apparatus £Gn filled in rchOTi within bui |rlin(P 

(V) Ii room of operation electrically .hinldrd, i-r.. la war.lu. m * -cr-W 

.pace Ol .1 *1 lodlon in «hidl mil*. ft«t and ceiling lutvr twen "w1™ I 1 i * rKj inxwlrd J 

s tf appl 3 c-fn'it ia nn ilkdlviduili 

( 4 ) Are yuki ft citlitn of the U. S * If *o, by bifttl 

by ii i^ 1 

hy n-a luf 4 I i I* K j an oP olher* 

by o-ther mean* 



Dferth dnt^ 


a>i« 


C*tMtry 5 |bU- 

,fh| If not a cjtiwt or w. S, , In ntiJil c«mUy do yw» W nlLB*l*ne«> _---— 

fc| Are you ,1 rf^ltintKtlm fll a IfireiWl erantry? 1 -Jl «■ —— — 

9 . tl ipiiliCirtl i» J Corporation, ..social Ion or nlhrt srgnnuatind In ahicVl tHorr " II1 ' ( 

mrrfhip, BP^M-rahlta or control, rith-rf dircoi or Indirect. «ivc fell data raiifdmi ’ uC 
rnitElicni, 


vrahip of ewfrnii either direct 
If idtrf % 1 i nnitl dpdee i 1 nerded* attach suth h«t« a* 0^ exhibit TO this 4pp ii 


Dalfed Ehj| 


.rfiy of 


19_ 


(Sttn.'Urr «1 applicant) 
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tiMtTvih rural nr iwnci 

EEWMI CtJUHTMTON 

^rn iwTiiiN tnu ckrttficatp qt rrciistrat ion at usatiirhmv aj'i-apatus 

I'MIFIK I’EHIVISIIWS OF tqtBRft M*, < ( OATRtl APRIL 16 . 

H'PFKrfliF COMHUlN I 1 CAT If3MS (IDARI) 

^Tl thf frroJ ltflttl * 1 i V ii 4 i 1 l.. p |,p 

■i'Mw, HHiin|i.p np & e„ b 


mt .... , M . p,,w " ,B *«*«*« iii ■ *. nn, h „., A r ^ t .i„, t . t, 

* " ,h “ MW J ' r * l,L “ ktT -' 1 ■»- Mi.ll Ctt-Minllm,. 


1 Q# ■Pfklicinl ^ _ 

4 Dta.» ii4_*. , fir ' triTi ' i k4v< lull nmw*) 

■ <=»■ rrif-p tif «|*plle»nl rtf i>s"pl iciiiit 1 % |ir LncLp#| n fhcM 


11 v 


■’ITIM 


1 «PtNn( ibhlTni <a ri i| icfirit 


Sc- 


*U. 


J I fp'iMfv chiral ■ppHfam by -w -hfPt L “ an*: 


Cm 




Li »n Hf'd irwd icoJ 
pfKHMontr | i 


Hi V% i rfel thr r Ji-p-i 1 1 ‘ ^ , 


liunpilihL AnlLJilnrxin 

or f 1 Liiic i >j, 1 

Harurl |i L - 1 Lirr r 


A^ici 1 r-^ii la- Of Rnl oi t 

B*i n;t r itnitrir p 


. 0,>l :' . . ta\ j 


5 Drier 4 |^i ion of fhr IHflthrfitty Appprftltii for which ro|[ i-t t m E i tin jg imJEhtr 


Up. nut ii: It ur ?i 

D«1 PippfirjtLL^ ^nti^fecy YflCtiiitti tlibfi? 


and lit fpj fli^r ? P FINNIC l-fi iaa^d 

Tf n&* tiivp hdirrtber *mt type of luh^A 


— he 


6. Appmfalu* h normfl 11y np*r iiE-rhl ■■ M 

fli y Sf„r* 

Cb"s If Pfiporalui i 1 tperiM fit lc<nflii^i Othir [Finn si^Fifiipd ^ivp d^C#|||? 


T. (*) tl njirMtiw of H lU ■ COTlfdllfd tfl fin* JOnT-fii wLtkfcn Uc a M a *h£ 1 

(b) 1% re-Mft of operMl ioti a- lectr leal ly ih^idfd. 4, t . *■ Jipppr*Eu-» ^ *Crrrrted 

■ E**cp nr pi p km in which MnaJlii, i Iwr jind cplI Jhu Iijiv*’ tw^n-ri nw-FAi I PIjfb^I junI bnmlVii-* 

II. 11 pppL icvnt il mi IftdlvipfhAll 

{■) Arp yw it nit 3 a pit of ihp U. £. ?_ IP so, by birth 

tty n ii f ia.rji I a * ii P a OH 
i>r i LP E LI r it J J i -I P i 041 O F lt I h«p f 1 
Piy ejEh^r momai 

&|pt-h riaE* -___________ 

CmjmI*? ifall Pair 

fhP If fpelI » eitif^n of if. S. , to whsar CQMntTV +l<i ytum wuw- p 1 Ltp.i»nc*l l ______ __ _ 

f c) Arp ymM m re pf ^ <>-ri*l pE 4 vp of m farvipi nicxinE ry? II mtp, - ; 

1* IF A-pfilj^prif i* i rorpovitlM, O-Piociil Ion of ^Ihrr ^tonlmtion ii* *tifc£-h ihflfi i* llim 

mpiprihL^. ma-ifthpfthip or ronTroJ, ppHipr ilifcCt uf clvp IwU ilflU iPftfltAintt islLefi 

iiHwmprl LfiFLA. || additional la, nifded, ullflcli A.Hk’h dnii m APi fl^ibU tc Ihii ippUfAtim- 



tblvd ihtlm Amy 0 f _ ■ . 1 #-’ 


(^itnpturn oi pppLic*nO 
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The Constant Currant 


The extreme 1IVI|M motive of life dalviiun- t LirrciU in tk 
| practice >■! niurtcfri Itieilicifio i- rtf''ikjf111iinl Ij} the iTtiijurily of 
[diysicinn> 'if tijday, in Kyncophjjfy. ui'idojjy. etc., lor ilcjala 
lory wiirk. knkiium, rvctnl leshms. dec m i lysis. strictures, 
etc., etc. 

There is untiling new tlmf I.-Ti i'e Ilf Said of the iriit!Hl:tnl Cur¬ 
rent which is the MindstlUcntiil electric fierce. \\ hatever ther* 
il]PCUtic eMeets may Have been m-lisl Ity various i i|ierfitiirs with 
tlie i|ireel current, it ran in im way change certain plusiiiUt^i- 
i:al nnil chenm-al established actHms anti reactiuns that alone 
tu the direct enrrent. 

The cllei'ts which ctmccrn the physic-inn irup>t nrc (1) |»liy - 
'imh.ijhcai and (2| efiemkilr ll is possible that there an? 
physiological effects due tip the nervous stimulus, ivbicTi can 
He distinguished ideally, at least, fnmi those due to direct 
chemical 11r physical action. 

There are four ways in which electrolysis can affect, in the 
living body, such tissue ns muscle hy its cEieoiicaphysteal 
action: 

tt> liv i li l- eli urn leal effects of die ]j rod nets li he rated at flic cU'V- 
1r. h(h - or in Lite substances ‘if dir lissuti, 

U) I'j' tin removal of "electndyfp's, chiefly inur^nic substance, 
which are n«<L">>ary i..r the vitality of Hie ihiucu.le^iliiujlfi iatrwwtd 
absorption of the elements a»d ]jerhiip>., in consiajturner, tu increased 
activity- of the jjeneriil itnlridon in die tissue, or if iliv action be more 
intense, n« •limihisli v ilality, dr^vneratiun. and death, 

(J) lt> eiitapliiprcsis. leiLtlirin to increase of t ns normal substniiCC- 
“ifouitd flu- negative, and iliminulhiii around the positive, ami die ■n-u- 
s-Lwnt im-n-as, diminitLini: or alio irhinc nclivEly, Hy vcliiirlt a 
li'^itr ret nr ir- l ip livalfliy vp|iii librium, ■ ■ r to any ‘if I hr residl 1 - which 
follow l1n’ iJlfinrhince of equilibrium beyond Ihc limit-* -f h-mldi 

(4| Lty nLisJnu die local lemperalnre in both cases, but die 
physiological chautfe may hr very different, 

EFFECTS OF THE CONSTANT CURRENT 

pr isrnvK 

I'll;.- Li j!i i y tfZll 1 Vi' 

I h li v si«i rhe'niit:3il: VminniMii! m mi l hr n;k1 i v*1y-r haris v1 1 ti'N* 

-Ip -rAljlBfl .till) f llliirillt?. 

i r -►FIJI ill 1 * IN !*!■ HU 'LL ill I t\, «. II |] ilj || r k, ll >4 1 fl <cl 1 1 « tL% 11 i I HC„ 

-l 11-1 jtlnp^iniiurir adil* 


t'pji «i * 


! 'r iiiei--l 4 pi I 
























l'.ila|iln'fir: l.i*-*< nl hydrantu and i..ti>; lus^ H .i fluid, 

foiigilliilkili. 

Stiir'. :iEEs>»t I it lijOlU'M 

1‘ri-thiL-tlon i-f -i ilrj’j linfil, ami m ni-ntrartili * -fUat, 

I iiHi,isii.ii Hi iiiiis <>f nx ill l* Able racial ■ IciHrcKtcs ur ■ i 

Vmisij.cit: I’ir.sL tlf«| of current ischemia; 1 iv]h rum*; 

l*i i L hi tit’ll k-ss inarkvd ttiftn ;u utgflliw pole. 

XKGATIVE 

(a) I'll > sii s3i ,p k’ji t-Ntim til in l 5 r»K. 

I ti l I'liy.sil 1 -cllk'lliicul1 AccU mill lil Hill of tin |ms(Vii rtyflninii-,1 
bass , i bvtlrojfi’Ti, s> 'ilium, iiulassiiEiii, , - :i1i'iuiii :mJ smuiih miuiu. 

I'lirin 111 kill of flu alkaline niulk, 1 . t the bytlfak-s of Midium, 
potassium, calcium ami :■ [union in hi. 

t'rodiiftiim I’M A Soft, retractile es<hnr r 

t.fltfljdnirtc: \cvniaulatinN of fluid awl basic inns. 

With mild L’lirri iu nm ritii.m luum^iicil; with HJiili eurmih 

ilcnutrilivc effect, 

\tifl|iKorir: \l»ility to diffuse (fit positive inns nf certain 

ditiiiirsil. 

Anti.sarnie innd^titdy. 3*irsi effect nf current, mclwmia; second, 
Ityiier.'iiiia: uEtinmle tlFtft, v<|lliiliziitiiin of circulatory contlilinns. 

l'V reason of iltis |»hv^iii-ir1ivmic;it polar ;uti<ni + it may 
Iil- readily seen that the |»hysifi|i tgicnl action is both sedative 
•■■hiI •»( inhibiting: sedative- resulting from contact with positive 
1 '"l[‘ because m| the cataphoric transfer nf the inns of hydro 
iftn and the bases from the region of posiliw polar vnntael to 
;inn] Inwards that of negative contact, and stimulating at the 
negative by tliL increase in that region in’ Mu id and positive U 
charged ions, which mean at once a hyperemia. By reason of 
this increased blood supply . stimulating atnl ultimately mil ra¬ 
tional effects follow. 

The characteristic action of the positive pole in relation to 
circulation is one of vasomotor constriction and of the nega¬ 
tive i>nc of vasomotor dilation. 

The action of the physical effects of the current may lie 
formulated as follows: Electrolysis chemically and cata- 
phnresis mechanically alters the amount and distribution nf 
-alls necessary to the proper nutrition and fund ion of the 
various parts of the living organism. By the latter is a direct 
transference of the fluids and salts by way of the cell walls. 

muscle septa, coate of blood vessels, sheaths of nerves, skin, 

emus and mucous membranes, in fact, all animal membranes 
which from the physical point of view are all (Pic very best 
bind of porous diaphragms. 































lYiiuarily thi* action take* place tliroughoul the t issue-: 
intiT]K»seil liL'iivn-ii the electrodes (nut necessarily the nciir- 
i“l Hs.iy, Inn ailing the path of best uiinductiOTi I. but semml- 
. Lr 1 3y its Lijilueiue t> itflt buymid the itlterpolar region. Just 
.1- it is nll| wfSSllile tor U local hemorrhage fir exist without it* 
influence being ieli buyout! the immediate site of liu- hciii'T- 
rhage, just so it is impossible tu drain a pari cataphorically 
withonl the mllutncc extending even to the entire organism. 


This phy-Sieal effect may he carried to tile extent of com* 
plctdv cut ting off the Mood supply* thereby causing immedi¬ 
ate and actual (Instruction i electrolysis of a nude, I' or h> in¬ 
terfering with it to such an extent (hat there is m> channel 
left by which the inorganic constituents and prole id nutri¬ 
ment can be conveyed to the part with which to feed it, ami 
death from starvation ensues iabsorption of an organized m 
flaTnnialorv exudate or an interstitial uterine bhroid); or. in 
lesser degree, only the normal ionization and osmotic action 
characteristic uf living tissue and necessary to nutrition -md 
normal function. In this latter instance die same physical 
effect of the current result in a stimulation of norma! cheim 
coph; biological processes, i c. p the movement from ion to inn 
throughout the interpular circuit, the bodily transfer oi com¬ 
plete neutral molecules, and the normal non-electric osmosis. 


\U this action nutritive changes are initialed ami, by a suf- 
identlv frequent repetition of the use ot the current, arc sub- 
lequently fully establish*!. The cue condition or the other 
Jl obtain according to the quantity of the current and the 
manner of Its use. that is. whether a 

used, and whether the apphcttlB* '» characleriiul U> current 

distribution or current density. 

The use of a strong current of short duration, characterised 

!,v a current density, has either an .mease ,rnta« m»- 

destructive action whereas the same current, ■ .burnttc. I 

1 c current distribution, will produc* an entirely different c - 

2et l.« a .se he reason of the increased electrode cnlacl 

„,,1 the energy vtcpeiulcd in each nic>1 

I-h. eii.ro inch the energy e i : lwrt - lW 

of surface is diminished in propertum to that meteasc. 

mill I current, if Mt condoned I“1" tiri* 

. cringe in the amount of fluids ”(,«ra|u;iit!< indication in 

t,1.vsi a! tact is tr. he u 111311 , . . diminished 

pathological stales, whether character,red by •• 





























or ;lI icrcd blood supply, under nut m be arthity, pelvif exu 
dates. .1 benign degenerative process. i«r by an excess of fluids, 
a> in v. .’'iib'Ufntf rheumatism. for example. 

Distinction. Between Cautery and Electrolysis 

lialvaoocautcrizatum utuI electrolysis must not Inc i'oii 
fiminded. lit ptlviiTioL'jtiiterijriition, use is turtle rtf :i Lsirge 
• ruiiTitilx * >1' electricity | ussing through :i subs tariff of high 
resistance, as a platinum loop. The platinum loop, by the 
transformation itf electric ertergj into heat energy, bei-siutes 
heated, ami it is the heat an.I not electricity that is utilized 
in -alvaniHaureri^atiim. 'Hie tissues, by the action or gab 
v;mnc:t u tori Station, are destroyed en masse, without any regard 
t. ■ their chemical composition. 

In eleetnliving animal tissues, heat is not an dement to be 
considered. There is no more Wat than can be accounted for 
by the activity of the chemical processes going on. The chem¬ 
ical activity in a galvanic cell depends on the strength of the 
current. In the same mantle r r the amount a nr I activity of 
electrolysis in any tissue depends on the current strength 
scut through the tisanes, and the length of time the current 
is passing. 

When electrolysis alone is desired, the electrodes must be 
composed of some material not acted on by the galvanic cur¬ 
rent- lu this case, the positive pole should be made of some 
non-oxidizabte material, as platinum, carbon, or gold. The 
negative pole is not acted on by the galvanic current; its com 
position is therefore a matter of indifference. 

H, G. FISCHER & CO, 

CHICAGO. H-L 
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FOLYSINE CHOSE)' 


The Poly si ne Generator lias been the choice of 
various branches of the U. S. Government* such 
as the \ . S. Veterans' Bureau. U. S. Army. U. S. 
Navy, and many others. Hundreds of Polysine 
Generators have been supplied to the Govern¬ 
ment. A recent visit to Government Hospitals at 
Washington found practically ail available Poly¬ 
sines in constant use. 

NOTE: “Polysine” is a coined word and is a 
registered trade mark, owned and used exclu- 
sively by the McIntosh Electrical Corporation 
for the past 30 years. 


(C) Jeff Behary 2019 


4 









(C) Jeff Behary 2019 


5 



































instruction Booklet for 

MOTOR - and - PUMP 



H. G. FISCHER & CO. 

2341-43 Wab&naia Ave, CHICAGO, ILL. 




























Instructions for the proper operation of the 
MOTOR AND PUMP FEATURES 
of the Thompson & Plaster 
Electrical Cabinets 


ATeVu-ID hT, 7' h T? 0, ’,' I ' C Hcat " Swteh at the 

fff I Tp jy ,') + ° ° cornet. Ibis illuminates the 

HLA1LR bottles with a red glow, and after a very <hort 

,, , . . P enod the contained liquids will become warmed 

u body temperature. The object is to prevent the re= thin" chiH 
cold spray upon the tissues or sensitive wound unde^treat- 



TO OBTAIN To obtain Pressure to operate the Nebulizers, 

Atomisers, etc., press white button on switch 
/ RESS L RE marked Motor. 



Pressure and Vacuum 
Hundlea 


.”':t j>oiliter on pressure regulator to farthest point on plate 
marker! Pressure. Attach Spray Bottles to the tapered end ot 
pressure handle **{J* on right side of cabinet. To operate Con- 
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H G. FlSCHKH ft Co. 


*s -&*-"• r "— Ai 

"“‘“"mw moke il « fohit to have the valve in the Pressure han- 
,n t . '„p C H t.’A.-m darling »>olor. 



Application of 
Spray to Throat 





Applying 
Eustaehfcon Tube 
Opener 
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rA( UUM To obtain Vaci. for using ihi? various Clip 

j'ii’M devices si;iri Motor a for !'ns a ns 

1 indicator vac.. Rcgutatoi to farthest point marked 

Vacuum. Attack the cups by pres log into the rubber bushing 
hi ihv hnmllc with a slight turning movement* The handle is 
controlled same a* on the Pressure side, hiving the same quick 
n l i t uf Vacuum hy pressing down collar "R.° 


The Handle "M” is arranged to separate at poim " I , M 
inserting gnnsti* or cotton when the Vacuum is to be u ed 
extracting Pus or ether similar substance from boils, etc. 


fur 

for 


Vacuum 

«iitd 

Vibration 



J he Ida-- Vacuum rtijis Nos, I50UA, II. and f arc fnr im- 
mv'T - month flat 'li rfaces, and r!11- IkwilJr Rubber a Mach me nth 
No- I..555 and 155'* wr3! 1 j<* found very desirable where edgr> and 
angks are encountered* Any devices ever gotten tip by Dr Bier 
'■an h>- itii,i> led 1 1 , 111 e Vacuum handle Ihe same way. 

No mi lake ran be made in making connections wilh either 
dir Pressure or Vacuum Handles, as Vacuum attachments will 
not lie the Pressure Handle, and vice-versa. 
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4 II G. Fj sci I i- k & Co 

l\h t t M By turning Vacuum Regulator to farther 
JXI> toward Vibration, you will find thit ^ 

VIBRATION there is still some sucking effect It 

NifMiIlv. By turning this same huttoi, II, & tes 
left any degree of Vacuum or Vacu-Vibration may ta obtsK 

Viu-u-Vil,ration is indicated wherever a superficial local *** 
emic condition is desirable* E, )ptr- 





Application of 
Vacuum 
and 

Vibration 
with Panaris Cup 


< : )lsH.mo V !r fl ‘I Vo h< ‘ r SurEace ViLratodes, Nos. 1550.1 SSI, 
h-Ul], '4 J " f V Ie ta P crccl end of the pressure 
Start motor aa be fun- -n,^* .■ n ! lllc mdicator to Vibration. 

stroke by means 1 m; a f t JUst letl £*h and strength of vibni- 
> means m handle control collar “R. 

ia.t, the small ^holcs l-\ i ^ ,ljra . t 0 f i es ^re should be exercised 

fried to the handle an- . I< r,5 nf 1 p Vv bere the applicator is fast- 
^ holes to allow som^l c !° set J Jlt the siunc time. Tfc 50 
f aps from bnrstirn? nr] ° f 1<f air escape, and to prevent 

Keiisnrc l Jf . desired^tcfwf^ mucli JHWurfcr Should more 
ST- C ***y turn fjf to W bra hides to a greater 

' 11191,1 l] wf right nmourn rl / n <orn ^ ibration to the Pressure 
F 0r „ ln? U ° f ^msion j, obtained* 

Ed ££ 2 f' n 1 V ft|iti|icatr 011 VVl i U:iVr A,V 

' ritw ' ] on pa K , 22 tl,rs ‘ wh *ch you will find illustrate 
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Pneumo-Vibration 



.A 


l 














* 





Heavy-Vibration 
with 

Air Hammer 
Vibrator 
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H, G. FlSCHKk & Co. 


■|\i obtain Moated Air, connect the tapered 
of handle "1-“ to ihc tapered socket “A'* ( on ^ 
Uenter diagram), leaving the binding posts j! 
:i ,iv convenient position. Xmv connect the heavy Cautery Cord 

. .. * JJ,l< M 1 ' J ■ - - PiiClic 4 [. _ h ■ 


, ///e 


mv convenient position. ... U,1: »oavy cautery r rmj 

fll no.ls “B" and "131," and to the Cautery Posts on the Cabinet 
|1ns Cautery Circuit is of very low voltage, and there is abso¬ 
lutely no danger ol any elec tiiCttl slifjckiiijt, either to the operator 


sir patient. 



No. 1570 Air Heater 


Next start the motor, set indicator to Pressure, and allow air 
to pass through heater. Operate the Cautery Current the same 
way as instructed to heat the Cautery Knives. It may seem nec¬ 
essary at the start to use the ftill power of the circuit to tol¬ 
erate the desired heat, but after a moment you will find that a 
>u!licient temperature may he maintained on button 0 or 7. 
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T3u Air Spreading attachment No. 1572 is arranged to screw 
m[i> the heater, and is provided with outlet holes on the sides 
I'nlv. to prevent a concentrating of the heat on any otic small 
section of the part tinder treatment, which would result if the 
air were allowed to pass straight through. You will find, as a 
result, that when rubber cups No. 1555 or 155,6 are slipped on. 
die outer edge will get just as warm as the center. When through 
with heater, shut off current first; then shut off atr. 

You will readily see that with the above method the Heat as 
well as the \ ohmic oi air is under positive control at all times. 

Continued contraction and expansion caused by the repeated 
heating and cooling is apt to loosen the heat unit "F. ,p When tin's 
occurs, and heater fails to work, lighten the unit by holding fast 
the binding post end, and screwing tight the tube "HA 1 See 
Heater Diagram.) 

A—Socket for Air connection. 

B—and Bl—Binding posts for Electrical Connections. 

C—Support for Air Spreader and Rubber Cups. 

D—and E—Air chambers to keep outer walls cool. 

F—Hearing Element. 

0—Contact point. 

H—Knurled edge to hold when removing Element, 

HI—Outer chamber cover. 

* Mtr endeavor in designing this heater has been to make it as 
?mall and simple as is consistent with the life of a coil necessary 
to furnish the required amount of Heated Air. Both Quantity 
and Heat of Air are easily and independently adjusted to any 
dfgrec. Every J fearing Element is given a thorough test before 
-hipping, and if instructions are carried out as above the coil wilt 
give excellent service for a long period of time. 

New heating units can be purchased at 75 cents each, nost- 
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MOTOR The paramount feature oi any piece o\ revo , 

, -ixf) PUMP uik or oscillatory mechanism is to keep it fobd 
cated. In the Thompson Plaster Pump this mat¬ 
ter becomes a simple one for the operator to attend to, a s 
entire system is lubricated from one grease cup t conveniently 
situated. 

Grease cup No. 16 should be filled with the grease supplied 
with the machine. To fill, unscrew the knurled cap and screw 
back the Leather piston ah the way. Fill the cup and re-insert 
the piston, screwing cap tight A half turn of the cross handle 
will feed grease to all parts of the pump. We suggest a full umi 
for every hour's run. 

The motor needs attention only after six months' use, and 
where outfit is not used extensively, once each year will suffice 


TO OIL Tip the cabinet backward, leaving an open space 

MOTOR large enough to operate a screw driver. Remove 

plate No. 44, Now remove the cups No, 42, and 
after cleaning iti benzine, refill ami replace, being careful to ge: 
the wick back in the center so that it will reach the shaft. 

Should the operator prefer to oil the motor without lifting 
the Cabinet, this can be done by using a good light motor oil and 
putting a few drops in the oil holes on top and at each end of the 
motor shaft. It will be necessary to repeat this latter oiling often, 
and \\e suggest a few drops for everv three hours' run. Filling 
the grease cup is the better method. 


MOTOR 

AM) PUMp 

CONSTRUC¬ 

TION 


A great deal of care was exercised in the de=sgn 
ot the Thompson Plaster Motor and Pump, ar.a 
a product of smooth, noiseless, efficient, ari 
powerful construction is the result. 




i>:. • 4Rs1 bronze in the country is used in the Bearing 

1 t0n ^nneebag Rods, insuring long life. 

tr„,n,. s t '"' J ”, lh worlri "B Leather Link coupling makes the Di« 
connection between motor and pump. 


I 
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Xo Potts. no < iears, no Cham, but Positive direct drive of 
Noiseless construction. (,See Xo. 40.) 

Hk- Valves are Positive, and arc readily replaced if necessary. 
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il, G, FtSCrtKk & CO, 


REPLACING Should any piftCO prove fauty or defective at 
P lRTS any time, order by name, number and code, p art _ 

are all made interchangeable, and instructioni f 0r 
attaching will accompany each piece called for. 


PI —Motor, 110 Volts, 60 Cycles, 

Motor, 220 Volts, 60 Cycles.. 

Motor, 110 Volts, 25 Cycles- 

Motor, 110 Volts, Direct Current.. 
Motor. 220 Volts, Direct Current.. 


P2 —Support for Pump 

P3 —Main Cylinder ................... 

P4 —Cylinder Head .. 

P5 —Rear End Bearing Support.. 

P6 —Crank Shaft.. 

P7 —Front Bearing Bushing. ........... 

P8 —Rear Bearing Bushing............. 

P9 —Crank Shaft .... 

P10—Removable Eccentric ... 

Pll—T.nck Nuts for Eccentric P10, .. 

P12— Connecting Rod - 

P13—Wrist Pm... 

P14—Connecting Rod Bushing........... 

PS5—Piston Cup Clamp Screw.. 

PI6—Grease Cup .. 

PI7—Cylinder Double Nipple, .... 

P18—Cylinder Double Nipple... 

P19—Piston Follower .. 


B20—Leather Piston Cup...... 

P2J—Piston Washer ..._ ............ 

P22—Cylinder Head Valve Screw.... 

P23—Cylinder Head Valve Bushing,.,. .. 

P24—Cylinder Head Valve.......... 

F2> Cylinder Head Valve Reinforcement. 
P26—Control Valve Plug,.............. 

['Ontrol Valve Body............... 

oSr^K a ! ve 9p erat,n ^ Body.. 

Washer............... 

1 30—■Valve Plug Screw. 


Code 

Pace 

***■*. Pacha 

■ . Paddle 

...... Paddy 

...... Padre 

...... Pagan 

. -_ Pain 

...... Palate 

...... Pallet 

--- Palma 

...... Palsy 

...... Pamir 

...... Panak 

...... Paiidur 

Fame 

...... Pan jab 

. Pantry 

...... Papau* 

...... Papist 

...... Papula 

...... Parade 

...... Pargon 

.. Pared 

...... Parch 

.. Pardon 

. Parry 

___ Passee 

. Pastor 

.._ Patent 

___ Pathos 

. Patio 

. Peace 

. Pearl 

. Peavey 
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PA RTS-Con tinned 

P31 — Rubber Connection to Valve. 

P32—Rubber Connection from Valve_!.! 

P33 —Motor Bolt Nut.. 

Po4—Rubber Dampening Cushions!!!! 

F35 —Motor Bolts . 

P36—Screw for Attaching Pump_!!! 

P37 —Cylinder Head Screw_ 

P38—Valve Control Rod Screw. 

P39 —Bearing Support Screws_*. 

P40—Coupling . 

P4I—Coupling Screw *. 

P42—Motor Grease Cups. .....!!!!!!! 

P11 Cover for Grease Cup Holes ♦ 


*, -. Pecan 

♦ ♦.. Pec tan 
.-. . Pedant 
.. -. Pekann 

♦ ■ * * Pc lion 
*... Pclota 

♦ . ■ . Pencil 

... - Penury 
- • * • Pepper 

■ ■ ■ ■ Pepsin 

..,, Perdue 

■ - ■. Period 
*. *. Person 
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H. G. Fischer & Co. 


Glass Exhnusl Cups 

Made of smoothly finished, plain glass, with rim of heavier 
gktss on the edge. The ends are fitted to the rubber bushing j n 
the Vacuum handle. 





No. 1500 B 


No, 

1500A—Vacuum Cup, 1 in. diameter.. Jetoy 

lfOOB—Vacuum Cup, 1}6 in, diameter,. Jervin 

1500C—Vacuum Cup. 2 in, diameter. .Jesuit 


No. 1500 C 

Code Price 
$0.25 
.25 
25 


fx 



Ns 1507 




Hager 


LOO 


\ 505—(jtass Breast Cup.. w- , c 

1 -07—(ilass JSmarts Cup,... Joint 

l'Clfi- fjlass G. U, Tube.. Joule l * 
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Glass Exhaust Cu ps-Con tin tied 



No. 1507 R No. ]5oe R 


No. 

150/R—Soft Rubber Panaris Casing 
1:>QSR—Soft Rubber G. U. Casing.. 


Code Price 

.., Jolly .25 

». .Jugal 25 


Rubber Vacuum Cups 


No. 1556 


No. 1555 No 1573 





1 555—Flexible Rubber Vacuum Cup--- 

1556—Flexible Rubber Vacuum Cup (large )....;.Kandy 
1573—-Metal Attachment for connecting the Rub- 

ber Clips to the Vacuum I fondle* .Kel&t? 


.35 

.50 

.20 
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H. G, Fischer & Co, 


De Vilbiss Atomizers 

An important feature of these Physician's Atomizers is that 
they can be operated from a hand bulb, or from the compressed 
air supplied from the T. & 1\ Cabinets, They arc made of all 
metal and can be readily sterilized by boiling, or passing the 
spray point through a flame. 

Nos. 52, 54, 5(> and 50 arc provided with an extra hard rub¬ 
ber tube for spraying corrosive solutions. 



No. 1521 No-1523 No. 1520 No, 1522 

No. Code Price 

1^20—Empty Bottles only, . ...... _ .Kali $0.30 

1521*52— Atomizers—sprays any liquid, oil or aque* 

ous, in any direction desired, .KaUstnt 1.30 

1522- 80-—Nebulizer—produces a vapor; for Oils 

only. 'I he vapor can be weakened by turn¬ 
ing the little table to a horizontal position, 
or strengthened hy turning it to a perpen¬ 
dicular position .. Kamnia 1,50 

1523- 73— Powder Blower—diffuses powder per- ^ rt 

feclly in any direction.^ adit* 
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I)r Vilbi** Atomix*ra>CmiUiiiicil 




Code Price 

1524-54- Atomizers similar in No, 52. lull with 
I lit* additional advantage nf removable top. 

\s the spray tube ran be readily removed, 
additional lubes may be used, eliminating 
the neressilv of stopping to sterilize be- 
\ tween t real met its, mul also making possi¬ 

ble (hr having of an additional spray tub* 
for each patient. TCxira spray tubes, $1.00 
each .., •.... Kendal 2.00 

I!'.?' .■'/> Atomizers fort Ills and Vi [neons SOhi 

lions. As illustrated, (lie No. 56 is 
eijiiipprd with a I’nsl Nasal lube fur mak¬ 
ing applii atimis direel to I he vanll ol (he 
pharynx and post nasal eaviltes. I he 
foili way tip ran be earned through die 
sum Into the pharyngeal vault in the 
same manner as an gjfuitacfreon cuthcier. ■ Kassel i so 
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H G. Fisc h m ft Co. 


Dc Vilbiss Atomizers-Continned 


M 

No. 1526 No. 1527 

1526-57 _Syringe—supplied with a side flow tip for 

washing: the middle ear. Antrum Tube 
No. 536X (silver), $1.00 extra. Frontal 
Sinus Tube No. 537N tsilver), S1.00 ex¬ 
tra. All tubes can be easily bent as de- 
sired..... Kkail f U> 




1527-50—Atomizer—sprays any liquid; oil or aque¬ 
ous. This atomizer is of very simple con- 
st met ton H and is readily Eaken apart lor 
cleaning ♦.- -. 


Kilter 


1.25 



No. 1630 

Metal C onnector, arranged to fit the tapered 
end of the pressure handle furnished with ail 
Thompson & I taster Cabinets, and to aecom- 
modal'- the regular I)e\ ilbiss bottles.. d ■ 


.40 
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2341-2343 Wabansia Av, Chicago 


De Vilbisa Atomizcrs-Continucd 



No. 15 28 



No. 1529 


No. Code Price 

J 228-531—Special Cut-Off : instantaneous in action; 

adjustable. No Rubber washers or valves 
to deteriorate or wear out* and will last 
indefinitely* Turn thumb nut "A r up to 
diminish spray, and down to increase. For 
a constant flow, iurn thumb nut “h down 
until the desired How is obtained. Can be 
used tri advantage in connection .with Eye, 

Ear. Nose and Throat work, with any of 

our Pump outfits, - — ■ * ♦ * ■ - -«A trf *"'A f 

i "2^-1523 rhvsician T s I’rmr Hole Bottle Rack, made 

of brass throughout, highly nickel plated. A mght i.n 
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H. G. Fisc ill-:K & Co. 


Pneumatic Vibralodeu 



No. 1550 



No, 1551 


No. 1552 



No. 1550 U 


No. 1551 R 


No, 1552 K 





Mo. 

Sr ua1! -i3t> \ ibraiodu, Rubber ] [older.. 
Small si/i.- VibriiiurEtRubber Cap. 

\ E -I'* I i mti i -\‘/a‘ V ibratofU% Metal I I older. 
—Medium size ViliratmU% Rtibber lap.. 
Large vix? Y'ihrauide, Mrial Holder... 
1552R—Large si kc Vibrato <U, Robber Cap.. .. 


Code 
. „. Ration 
.., Kabul 
., „ KtuHesh 

... Kaffir 

,.. Kngo 
... Kaxtfk 


I Vice 
$0.25 
.10 
.50 
.25 
.60 
.25 
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Cavity Vibratodes 




No, 1560 


No, 1560 A 


No. 


Code Price 


1560 —Vaginal Vibratode. Hard Rubber. Kune SO, 50 

1560 A—Vaginal Vibratode, Soft Rubber Cap. Kaolin .20 



No. 1561 


No. 1561 A 


1561 —Rectal Vibratode, Hard Rubber Cap ,....,Karma 
1361 Ai —Rectal Vibratode., Soft Rubber Cap.,. .Karoo 


,50 

.20 



No, 1562 


No, 1562 A 


1562 —-Flexible Rubber Colon Catheter, with 


Metal Attachment. 


Kauri 


1562A—Dilating Rag for N'o. 1562 Catheter...... 


1,00 

An 



No, 1575 

1575 -—Eustachecm Tube opener,.. 


K cuftcl 2 ' 
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Air Heater-11 lust rated on page 6 

For heating air to any temperature, from a mere sensation oi 
warmth up to all that :l patient can stand. Output is under per¬ 
fect control, as the energy for operating is obtained from the 
Cautery Circuit, a tut any degree of heat may he maintained in- 
definitely. Should the Heating Unit, or Element, become dam¬ 
aged in any way from any cause, it is a simple matter to slip in 
another, Two Heating Units arc supplied with each heater. 

No. Code Price 

1570 — Heater— with extra unit .. *Acoin $5.50 

1571— Extra Ileatitig Units* *.*. . Keck 75 


Suction Bottle 




No. 1577 

An almost indispensable addition to the equipment of the Eye, 
knr. Nose and I luroat specialist* and in fact a valuable accessory' 
lor the general practitioner. This Bottle used in conjunction 
“hit the suction feature of the Thompson & Plaster Cabinet* 
will provide a uniform suction, and prevents any material re¬ 
moved i rom entering, or interfering with the operation of the 
pump. 
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Suction Bottle-Continued 

The Battle is shipped complete as illustrated. New Catheters 
And Syphons can lie furnished from stock; special or longer Cathe¬ 
ters made to Order only. 

A Suction Bottle is exceedingly valuable in the evacuation of 
muco-purulcnt discharge from nasal sinuses. Also the treatment 
of all supnrative cases is greatly simplified. Cases of Atrophic 
Rhinitis. Pan-Sinusitis, emptying the cavities of Peritonsillar 
Abscesses, and for many other treatments, the Bottle can be used 
to advantage. It will clean out any abscess cavity better titan any 
other method, and cause less distress at the same time. 

No* Code Price 

1577—Suction Bottle, complete us illustrated. He par $3.50 

1532— Extra Bottle only*... * *...*. Hatch ,60 

1533— Rubber Tubing, per foot. ,..*,.*»**,*►*.. Hauid .12 

153-1—Silver Catheters ..... Haven 1.00 

1535—Glass Syphons * *. *. .,**,.....*.* * Hawse .25 


Pressure Tubing 

jj 0 Code Price 

1517—Extra Pressure or Vacuum Tubing, woven 
cotton covered, any lengths* per loot....... t 


Pressure Handle 

.. Hard Rubber Handle, fitted with eo.itrn! valve, for use with 
Vibrator No. 1510. 

v Code Price 

, r . . ^ Cyprus $3.00 


1514 - Pressure £ landlt* with G foot lulling. 
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h G. Fischer & ccx 


Pneumatic Air Hammer Vibrator 

While she ordinary Rubber Capped Vi brat odes used with our 
Cabinets, with the Compressed Air feature, arc very satisfactory 
for general massage purposes, many operators prefer a heavier, 
more penetrating stroke, 

Uur Xo. 1510 Percussion Air Hammer Vibrator was designed 
and built to deliver anything from a mere thrill to a long, very 
heavy stroke that cannot lie stopped. Press as hard as you wish, 
and the piston will stilt operate. 

Finished in black enamel and nickel plate. Arranged to screw 
on end of pressure handle, or if desired will be furnished com- 
plete with a hard rubber handle and pressure hose to attach to 
any source of compressed air. Degree of vibration controlled by 
air valve in handle. 





No. 1511 



No. 1512 



m. 

No, 1513 No. 1514 

No, Code Price 

] 5 ] 0—Air Hammer Vibrator.---*. ■ ■ £ anker 

1511—Bail Applicator for 1510.. Canon 

1512 Spine Applicator for 1510. C&ttnla 

1513— Curved Applicator for 1510.. Capful W 

1514- Large Body Applicator for 1510,... £ &P lii J ' 
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2341’2343 Waransia Av Chicago 



Wax Thcromcr - Electrically heated - Double Container 




No. 1504 


This is a specially designer! and dependable apparatus for 
reducing Wax-like and Paraffine preparations to a liquid state 
by heating, and for spraying the liquid thus formed. 

ll applies, most effectively, these preparations as ;s dressing 
tor burns and alt inflamed surfaces, to relieve pain and to form 
a protective covering which encourages the rapid growth ot new 
tissue. 

h iv indispensable in the hospital. It is also of inestimable 
value to the physician for treating cases outside of the ospua j 
^od tor industrial plants where the danger ot burning e\ 

present. 


The The rentier is all metal, and has two containers: an inner 
* for holding the preparation, and an outer 

around t!n preparation. In the o nicr ol i n L . 

mounted the Electrical Heating P j l£f %wiklftliL tine- element ; 

»^ f *s through a small tube surrounded with the ilieiin ' £ ™ ® 

-tin, the wax at the prefer 

>*th\ and eliminating ;dl danger of clogging at W at l 
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H. ti. I'iscm K A Co, 


Wax Thcroiner No* 1584-Con tinned 

1 l,r< 1 I eating Element is arranged to connect to the hanntegu 
w vnitatze Cnuterv Circuit mi any i>l our t ahiiu ls The degTte 
ot | K u is regulated in the same manner as the cautery knife* 

^ C ode Price 

i _Fdectrieally Heated DeVilbiss Wax Spray- 

im T lUt miner. **.*,*.*■■■♦■ ■■..*.*...*.-A oloii $16,50 
Paraffine Wax fur use in the Nos, 1584 and 1588 The comers, 
in cakes of one-half pound each. 

No Loik * 

1 >Sri ’araffinc Wax take.,. Kobttit I 'er cake, $0.7:5 


Wax Therottier - Single Container 





n®. taea 

The Wax Tlu-romer Jr* was brought out to meet a demand 
for a smaller, lighter container than our No* 1584, 1 his instiu- 
nir tat is thoroughly practical in every detail, and is very <■ 
to operate. 

It is constructed same as the No, 1584. except that it has no 
outer hot water jacket, and must be healed by immersion tM " IJ . niL 
other tray nr pan, [las the same electrical heating unit c p ,lvW Li’ 
and is fully guaranteed to give satisfactory service. Designs- 
espet tally for the: general practitioner. 

No, Code Price 

1588—Wax Spraying TUerojner Jr*...... *.A ttuik $&■ ^ 
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HENIORRHOID TREATMENT 

B v 

r 

GALVANISM 


* 


\\ . R. Ogden, ,MJ), 

Clinician - Lecturer 









Introduction 

rj* MERE arc « thousands of rectal sufferers wh% f or ^ 

of the old method of treatment for diseases of the rectum, v, : - 
continue to suffer unless relief is given themm soma other 
than by Use damp, cautery, or ligature, therefor. 

The following pages of this bonk have been made phi n ^ 
simple, devoid of all technicalities which might confuse the phyaj 
dan who desires lo obtain a more comprehensive knowledge of thi* 
special line of work* 

This book is the result of twenty years' study of the practice . f 
Proctology, along tho more conservative lines, with Lhe barbaric 
and painful methods of the past eliminated- We have seen the 
patient in the hospital suffering the most severe and exenieiatinjj 
pains from hemorrhoidal operations. The methods given in thu 
book will prove to you conclusively how unnecessary it was* ;ind 
The dreaded general anesthetic is also eliminated in the dissolvent 
method. 

What is said here of the treatment of Hemorrhoids is true to a 
great extent ill the treatment of all other diseases of the rectum. 

There have been many attempts made to find some injection 
method which would dissolve or absorb the tumor, but all of them 
have given unsatisfactory results to the physician and patient. 
Physicians, though many are suffering with Hemorrhoids, will be 
the last to submit to an operation for them, though often advising 
patients to do so. 

The textbooks on proctology are limited as compared to those 
written on the treatment and surgical methods employed by other 
specialists of the medical profession. When we consider that eighty 
percent of all people have some form of rectal trouble, it seems as 
though there should be greater advancement in this held of work, 
VVe want to make one word distinct and emphatic; that word h 
DIAGNOSIS, There is no class of diseases where it is more essen¬ 
tial that we should know just what the trouble is. than in the treat¬ 
ment r>i rectal diseases. The patient always has his own diagnosis 
marie when he consults you* It is always 'Tiles, 1 ' Too often the 
physician in general practice will take the patient's word, without 
an examination, and give him some salve or medicine, not knowing 
what the trouble is. The proctologist does not usually get m-W 
cases until others have failed to give the necessary relief. 

We are nurpmrd that more attention was not given to d"’ 
method dr-scribed by Dr, linker in a paper which lie read l> ,1|£lt ' ; 
the Milwaukee Medical Society in 1832: "Treatment of Hemci- 
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ihoids by KIcictriclLy/' On account of faults in its mode of applies 
lion it whs not used. Wc do not lioar again of tlie treatment until 
n Chicago physic inn in 1H99 made an attempt to use the method but 
uiili’d. Three or four years later it was used with great success, but 
the methods were never published or given to the profession. Since 
that time it has been used in the treatment of many thousands of 
patients with statements from them that the method was painless. 
From that time until very recent years it has been kept aa a secret 
method. 

We emphasize that it is absolutely necessary that you know the 
anatomy and physiology of the rectum ami its surrounding sir no 
times. Know' normal conditions; it is the object of this book to 
show you the pathological conditions and how to treat therm and. 
in the majority of cases, to treat them in your office. 

With careful study, and attention to details which will be given 
you. you can become a good operator, and effect tire relief of many 
who suffer but cannot afford a long, expensive trip and the charges 
of a noted rectal specialist. You can do it as well as he with careful 
study and practice. 

The field is great and proctologists are few compared to the spe¬ 
cialists in other branches of medicine. 


PREPARATION FOR THE WORK 
First* know the normal and then you will be able to know uie 
abnormal and pathological conditions. You must he one who is 
willing to be sure in his diagnosis—no guess work. 

The patient, as we said before, will probably have his own diag¬ 
nosis made of “Pile*,” and should you find on examination that he 
has fissure and not piles he will go sway from yoor office onh UU 
convinced of your diagnosis. It is up to you to find out just wnat 
3TS3.V Be sure you are right before you commence treat- 

m You should enjoy this line of ^ becau se you wih be able to 
relieve so much suffenng end *>* without ^ _!■ ^ o( 

the hospital or detaining linn h a srtTerers . when you 
r,atients as appreciative ol relief as r “*‘ t, , , d t w case3 , to 
relieve then, they begin, long bed^you have 
hunt up another patient among their on , mtmnt 

At first thought it might seem to be uupta - -^ ^ ^ white 
of the part of the body worked uP - task often 

coated dentist and have not . e ™' teeth with unpleasant breath 












TREATMENT !1: ItECTAl, lllSEASfca 


„. h(MW giinw nre infected with pyorrhea. The proctology toif . 
nlt-co of bottom {intlpoptic soap and water- can remove n \\ Th * 
unpleasant conditions he may hint* to deal with. 

METHOD OF MAKING EXAMfKATlOXS 

Find out— 

j. The location mid nature of the paint tf any occurs, 

2. Whether it is burning or smart in#* 
g Whether it occurs during, or after bowel movement, 

L Whether there is a discharge from the bowel, and. if Sfl . u . 
nature, 

5. Whether anything protrudes at or after stool. 

G. Whether or not there is bleeding- 

After these questions have been answered you have accompli-ikeii 
two things- You know or should know' what to look for 5a y <m r 
physical examination. You have become acquainted with your 
patient 

It is necessary for the patient to lie down on the left side with 
the knees drawn up, the right hand holding up the cheek of the 
buttocks, the rectum being then exposed to view. 

Examine t he surf ac fc Not ice whe th er swelling or any protruding 
or foreign bodies, redness or inflammation are present. Examine 
ihe tissues surrounding the rectum for fistula Openings 
Next, gently insert the index finger of the right hand, well 
anointed with vaseline, into the rectal canal, examining for pile^. 
fissure? or other pathological conditions. 

If you deem it necessary to obtain a view of any part, insert 
either a proctoscope or speculum which must be well anointed with 
vaseline. (In making examination with a long periscope it is 
necessary to place the patient in the knee-chest position). If fistula 
Is present, its course can be noted with a flexible probe. 

It is not good advice to give electrical or operative treatment 
the first day the patient calls unless they are suffering from soni* 
acute disease, such a? fissure, an abscess, or strangulated hemor¬ 
rhoids. In these eases It is your duty to act at once, otherwise use 
one of the ointments, cither Saratoga or Mecca, 

If the patient tells you his hemorrhoids protrude when he pnes v< 
th>- h tool, it is well, in making your examination, to give hint a- 
enema of warm water. Semi him to the toilet with instructions t 
-train them out, if he can, and let them remain out for yinii 
examination, 

Tt i:-. good practice in most cases to let the patients replace the 
hemorrhoids themselves, as they are accustomed to do so. If 1 
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lltEATMSKT OF RECTA|. DISEASES 


w’li 3 ?* :M|V . [min ’ lhe >' wiH ™»t attributu it to your work. They 
' n l,eRr U,L ’ P®™ ™ Llt >h b«Ltcr if they are causing it themselves 
There are cases where the patient is unable to replace the hetnor- 
rhoids. Ill such cases first anoint the first finger well with vaseline 
and gently insert it in the ivetal canal, before you attempt to re¬ 
place. Insert the hemorrhoids which appear to he highest up. 
Experience will teach you in a tittle time to select the hemorrhoid 
ivjiu’i! should lie replaced first. Do not attempt to force them all 
luidi ,-d the same time. Never permit a patient to leave your office 
with hemorrhoids protruding:. 


OFFl t -E EQ1 7 PM ENT A A 7 D INS T R UM ENTS NECESSA R V 

It will be sufficient to mention only the office equipment and in¬ 
struments that are essential to the pvotologbt. He will add to 
these ns the occasion requires, and for his own convenience. Every 
operator will eventually choose his own instruments. The follow¬ 
ing list is only suggested to help you get started. 

The operating table should be one which can he lowered or raised. 

A machine generating a perfectly smooth galvanic current is 
absolutely necessary. It is inadvisable to undertake ihe treatment 
of hemorrhoids by galvanism unless you are properly equipped. 
Special attention should be given to the nature of the current 
furnished. There should he a continuous undirectional flow at deli¬ 
cate settings as well as at the heavier settings, and you should 
assure yourself that the generator will be able to deliver smooth, 
absolutely uninterrupted flow' before you purchase. The careful 
decision In purchasing, and the resulting appreciation by patients 
will result to material advantage. 

A large electric pad. about, eight inches in diameter* 

Two connecting cords, each about six feet in length. 

Brinkerhoff speculum—These are made in three sizes: Large, 
medium and small. You will need about three medium, one huge 
and one small. In selecting a Brinkerhoff speculum great care 
should be exercised. Do not accept one on which the slide does not 
work easily or the edges are imperfectly milled. A poor speculum 
will cost you many patients as it cannot be used without causing 

pain. 

LIST OF INSTRUMENTS 

Two pair of curved scissors. 

One pair of small scissors, straight. 

One fimall knife. 


— ? — 
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Ono pair (if heznoataU. 

Tw( 3 juiir nf dnwin; fofeccpa*—sHurt tind long, 

Buttonhook probe* 

Silver probe (flexible) 

Two hypodermic syringes, «■!»»*; one* live ce.; one with ■ 
about two inches in length, 1 ‘ |,Jtl 

Bullet crushing forcep. 

Currctte, small (one used in ear on sinus work.) 

Hal’d rubber syringe with long nozzle for irrigation, two 0utll . t . 
in size* 

Two powder blowers with long nozzles, three or four indw ;■ 
length. 

Scone kind of a sterilizer. 

iVn-i|listrt irrigating can with rubber tube and rectal tip. 

Bos nf wood applicators, sis inches in length. 

Two spools of silk ligature, one number seven and one miming 
eight. 

One Lube of umbilical tape, 

Sterilized gauze. 

Bandages (two and one-half inches). 

Specially constructed electrode* (see description how to make 
under treatment for hemorrhoids). 


LIST OF DRUGS USED 

Saratoga Ointment: Put up in two ounce collapsible tubes with 
pile pipe and key. 

Mecca Ointment: Put up same as Saratoga, 

Mineral Oxide. 

Nitrogen Dressing Powders. 

These preparations are proprietary, but are essential in ™ir 
work. The manufacturer will furnish you with the formulas- The 
following drugs can be obtained from your local druggist. 

Peroxide Hydrogen. 

Carbolic Acid. 

-Stick of Silver Nitrate. 

Borarfc Add, 

Novocain©—one-half of one percent. 

















* 
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percent boIuIIoh iiovncaine. 

Ait'nin Alcohol. 

Nnrmpl Sail Solution. 

S2S cathartic pin or tablet always kept rm hand. 
^U'nit* W ater, 

White Vascijnc, 


// /■; M qi l /: hoi D s —c i ss/f /f h 

1 lemorrhoidB are the moat common of human ilia. Believe that 
m a eftrelui examination was mack of the first one hundred persons 
' meet. \ on would be able to find that seventy-five of them were 
afflicted with hemorrhoids in some form, though many uf them 

e] e not aware Lhut they Had any form of rectal disease. 

We shall divide hemorrhoids into four classes; Protruding:, in¬ 
ternal. Mixed and Strangulated. 

Hemorrhoids are small pouches or blood tumors, aa a result of 
the breaking down of the capillary circulation on the internal wall 
of the anus, Their appearance presents a bright red color unless 
they are of the mixed variety, and then there is a portion which is 
covered with mucous membrane. This is easily distinguished as 
you will see the pale color of the mucous membrane and the bright 
red color of submucous or hemorrhoid tissue. 

You will observe another class, which arc very dark in color. This 
is due to the congestion of the blood in the walls of the hemgrrhois. 
Hemorrhoids, when not under strain as in defecation and not pro* 
truding, are loose sacs or folds of membrane felt on tlie rectal wall, 
hut when filled with blood from straining or protruding, they 
become distended bodies of various sixes, shapes, and numbers. 


PRO TRIO 1NG H EMGR ROWS 

Protruding hemorrhoids are very easily diagnosed. The patient 
ill tell you that cm going to stool there is something whkhfro- 
udes from the rectum. An injection ot warm w ma - v ] 
nd the patient straining them out, your diagnosis is easily made, 

the symptoms of protruding hr morrows 

T(f 1 ' may be verv painful mi defecation or there nia> he 1 "b 
WaTAb Will depend r n whether £•«££ 

°thf nilr'tiim,.! " bumlnf and 

tm <* *—*** 
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Froit-i'dina heiiKirrhoiil* | m u luce mi intcrfcr. . with the w 

movement, The iwtivnl will eomplniu that it tJdcea n l«>n KC r tj tll !, 


Jinvr an evacuation, unit it *lims rim mailer lutw Imig hi- r,.,,., ‘ 
Mil the loflct. he has Mu' [ km I ha I In *1 ill want-. t„ , 1 . 


0q the ii’jli’t. he tww the Henwiiimi nun in- si ill want* to strain 
thing out. This is tine to tin* protruding hiimurrhnkfa ni - 
hi'iTiorrlmidti uimimi-i mg the ihimi^o. Tlir l,muv| tnevenu-rn '.' ■ 
formed, in small or ribbon shaped. 

Hemorrhoids may cause many cn institutional aympiomH* n,. rVl . 
ness, bndrache. legnehe. ami many others. They inny emi-e :m, lM . 
conditions linni loss of blood, as the bleeding is sometime* in-ofus!- 
In our opinion* there is im> classification! as some ivi-iliin i-Liim 
a-feiviiw to bleed in it hemorrhoids. Any hornorrhmik rm t y v , 
today and not temomnr; whenever the wall breaks ilnwn ," m i[ 
acidly to expose a capillary* blading must follow* 

Be sure In differentiate externs! hemorrhoids from pmln t > : -: lls 
the rectum* hypertrophied rim* |adypua, thromhoid and eura-.r 
nodules. 

Jt is of greatest Importance tq notice the line of deniiuealimi 
where the hemorrhoid proper begins and the line of mucous mcm- 
bra no of the rectum, The rim is usually thickened in protruding 
hemorrhoids from over-stimutation or excessive blood supply, which 
the hemorrhoids have caused. This condition, however* will euili.uilo 
when hemorrhoids have been removed. 

Hemorrhoidal tissue (submucous) has no sensation* as ii is mg 
supplied with nerves, the rain being caused from the distent in n »f 
the sac* causing a tension of lhe mmaius walls of the rectum. You 

can thrust the hypodermic needle into the ... tissue ami 

inject it, and there is no sensation of pain, am| when treat mom by 
[ Ji»- improved galvanic method is given properly, at most they will 
complain ttiily til a slight feeling ol warmth;; bin be sure you arc in 
the hemorrhoidal structure. 

INTERNAL HBMOBRBOIDS 

They arc pouches or blood tumors on the Internal wall butmiori 
iht- interna] and external sphincter muscle, but which do not pro- 
male from the rectum. Tn structure and formation they an the 
name its protruding hemorrhoids, The most tusirkcd symidoius 
which the patient will fomplain of is a feeling of fullness in the 
rectum at the time of stool. There may he a severe paiiii burning 
arid smarting. They may bleed, though the bleeding is nol so 
pruiu-N as in external hemorrhoids, 

Internal hemorrhoid# today may be protruding hcmon'ka.k 
tomorrow, i heir treatment should not be neglected* Some of the 

-ft — 
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y run,t caws of strungiiluted bmjorrhtiUSrt i-vamH from Jnit>niaJ 
Ju nun j-liuitL^ They may become enlarged fmm straining, they pro- 
trude, nml n Light sphincter contract* down on them, The retain 
IS iimuih' in ivplncu 1.1 mill. Tfaj dlfR-runtiid dingnu^ tfmuJrt fa? 
i’ 1 '" ’’ lnnn polypus. i HiV’ill-i- interim] abscess ami cancer liodiilfA, 


1 / IX Ml > HEMt i K HI If 11 [)S 


^Eixt'tl hemorrhoids arc nearly always th<w of Hu? protruding 
variety^ Vou will notice Hid Uinnir protruiliij^ from Uni rtstum, 
|mrl of it nf the pale tU-M.li or mucous color, and part of a bright red. 
The reason we term it a mixed hemorrhoid is biKMuiso it ls yutr-tly 
covered with mucous membrane. They are usually found fa patients 
who have had hemorrhoids for a number nf years. The symptoms 
and differential diagnosis are tin- same as in protruding humor' 
rhoida. 

For ages past man has suffered with hemorrhoid*. il is an 
ancient disease and one which has ulwuya present, d a quandary 
to the medical profession; 

Cciokg tells us that; “The early history of this disease consti¬ 
tutes one of the most interesting chapters of medical literature. 
Introduced to ns under the name of 'emeroda 1 ' by Moses and tlm 
prophet Samuel away hack in the remoteness nf sacred antiquity, 
its position aniong human ailments is both conspicuous and unique. 
The first recorded reference to it is found in the fifth book of the 
Oil l Testament, where iL appears aiming the long list of curses for 
disobedience with which the children of Israel were threatened;'The 


Lord will smite thee with the itch, whereof thou const not he 
healed/ "* Three centuries later the disease appears forthofirst time 
as an actual vendition under the strange guise "f 8 play a-■ Ot '-.i re¬ 
visited upon the Philistines for having taken the ark of tin* cove¬ 
nant. In order to rid themselves of their affliction, we arc told, the 
Philistines were instructed by their priests nod diviners to return 
the ark to the children of Israel, sending with it ha n trespass offer¬ 
ing golden images of their "emorods/' The student of the su nee • 
will find entertainment, if not instruction, in reading I Samuel, v 

‘"“The subsequent seven or eight centuries are a blank as far as 
conet ins (he history of the disease, and jot ^ 

Hippocrates do we find il ruining « |, ; l , Ll ' fc . ' ; L ' | hi ; 

rSt, w™t?u / 0 thc mM*. «*. following (hr Mtaw £ 

th.-ir i 11 i.hI riou« L»t,r, U» hhiw ««■» „,<! 

theories, gravely stated, murk the writings ot all. 


"■Ih-MlrrDnHritl 1 , nviiE, 








Tl! KATMEST O V KIX TAL Ml SEAS KS 


“Ks>r many ci-n Ulrica the very nature of the disease wuh 
niitunw^rstoLid. The Father of Medicine him self regarded - 
rhoids ns n tlefluxiDTi of pilmtcms matter to the veins rjf the 
whereby was evacuated the black bile or melancholic humor.' i']'!- 
assigning to Lliein an Important office in the regulation of i. 
vital functions. Moat of the ancient writers subscribe to this v ;,,,!! 
And even the nineteenth century, with all its boasted enlighi,. / 
merit, did not fail to produce advocates of vagaries almost as absurd" 
Duly a little more than seven decades ago the celebrated Prejn-'" 
writer, M. Trousseau* taught that the bleeding from hemorrhoid-: 
always served n salutary purpose in the economy, and recommor .]!■, 
that suppositories or tartar emetic or cupping glasses be empbv-i 1 
to reproduce it when 'suppressed/ "** 


STli A N f i t 7 L A TE D HE l/< >RR Ho I Os 
Strangulated hemorrhoids may have, and usually do have, a sud¬ 
den onset. The patient may not give any history of protrusion t'rmr 
rectum at the time of stool. On going to stool* at this time, he mav 
be constipated, or he may have been exposed to cold and nn strain. 
Eng he will snifer from smarting and burning sensations. He is con¬ 
scious that he has one or more pile tumors protruding from rectum. 
He does not attempt to replace them, 1 (linking that they will replace 
themselves, but (lie sphincter has contracted, preventing the return 
blood flow. The blood congeals in the tumor, pain increases until it 
becomes almost unbearable. The tumor is dark in color and hard 
and stony feeling to the examining linger; 

Differential diagnosis must be made bet ween strangulated hemor¬ 
rhoid and thromboid. 


TREATMENT OF HEMORRHOIDS BY AN IMPROVED 
NONSUftGfCA L MFT HOD 

We are glad to be able to present to you a method in Its fullest 
detail, which, is devoid of the pain* danger and the dread of the 
general anesthesia which accompanied the old methods of treat¬ 
ment, and with far less possibility ot‘ their returning, A careful 
comparison of (he history of patients who have previously been 
operated upon by some of the best surgeons in the country, have 
shown that the hemorrhoids have returned in about two years. 

We mo In this treatment the Galvanic current. We are aware 
that the Galvanic current with the electric needle or electrode has 
been used by a number of physicians with the report that |»oor 
results have been obtained* It is not the method which is ;ii fault 
but the mode of application itrui the lack of close o'Mention to details. 

__ "A Trail!*. «n ih* lf«iw>rrlmNlrL| l>|«‘art-“ {Win. Good A £□.. IWl- 

1 ‘ .. 1 Tnl* ... wurl, w|l| v,«l| raiNir n mnlut rauSnir, 

— id — 


1 

d 



(C) Jeff Behary 2019 


11 










* 



B 




a asi, A & rt h-ifc -in a«i em> 

!■ Kl ... tli, Rfrlum 

1 1 > Suprrtuf Hcm*ri'l,wUlnl At *' 1 * 

ri( MHJ.il- IJrnv^ril.^l Artc^ 
l j., Inferior J IniiH irrlHJnJ*! AIWTF 


(C) Jeff Behary 2019 


12 















2J{(>7 Otfitan Bnkeiite 
>2 60S Otfifrn Bakelite 


l^ulatcd Heniorrhoifl 
I n nu Intvd H emu it hold 
Uhulatcd Hemotihoifl 


Nectlli'.,. 

Nfcdk-... 

N<?cd!e... 


. I /S" tip 
3/I K" tip 
. 1/4" lip 




(C) Jeff Behary 2019 


13 
































- TWeAtMENT OF 

cl^ 1 . 10 " 6 ' 1 m - *m. ** 


ur* is, 


bnpon- 


&LEC7 

The active electrode la the mo»t imn f , r t ,, , 

wed i» tronli«K hemorrhoid*, j t mvtidCL"? ^""knU 

with two "! V “T- The first .,t the-.-; ,• f lly ' ™irw.4 

the current U» the mtennr of the h E n,r,rrh oid “ l "*' *“* 'Mlv,, 
v«ition of the escape of the «|«etric*llv I*-?'"'*. ;h- pee. 

from the interior of the hemorrhoid. UndSSSS .^ d T°« a «« 
electrode which wmi|f| Perfonn these twn fur. >' Lltk an 

fOP the failure on the pari nf TOri y ffalv a « ic lh . e ^o 

to successfully use that current for the lrp^«Tt f ?^ r,n,,,ator » 
Motivated partially by thaw diffleuiti^ 

-ire for a more practical instrument we ’ ' l! " ,h 

W« whfeh to constructed alo.* the S22J , ^r! “'V^' 
be sterilized after each treatment to be ready f or the 1.^ - " 
figure). 

The entire steel needle is of one niece itrouru) down fr „ ra a ri vi,l 
flluink and is polished to a hardened smoothness. 

The shank is then insulated by heby? cast intn baktliu ton ■ 
ne ss of wall of I'32 m. to the needle end, where the insulation firat 
quickly tapirs off. forming a surface to block off hydro™ 
sifter which the bakelitc insulation delicately tapers tt to :t father 
edge at the polished needle surface. This latter bukelit* surface 
prevents electrical contact with the hemorrhoid at point of insert . 

Since the electrode must under no circumstances pass through 
the hemorrhoid and pierce the opposite wall, these dr.tmdv- ar- 
made in three lengths for large, medium or small blond tumors, 

THE GALVANIC NEEDLE HOLDER 

The requisites for a practical holder are convenience in handling, 
small diameter and a chucking device to hold the needle firmly dur¬ 
ing operation (see illustration). We recommend handle No, * 1-* 
which provides for firm damping of the needle by means of a alight 
turn of the upper segment, The light flexible connecting cord i> 
fastened securely in the handle. Handle is constructed of hard 
ritbla-r, and is small in diameter. This precludes the possibility oi 
interference with visibility when the BrinkerhoiT speculum is used. 

PROTRUDING HEMORRHOIDS 
These should always bo treated after patient hus rf t™ned _c 
ri| d. It may be necessary in severe cases where luinois ■ 

■Msh -y Arren.xjrjf CfttalOf.. 
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TUEATMKNT tw FM'I' TAIr W»KA.iiKH 


mid you tk* not dm in* to <™it ''I 1 - ,E ,!lr 11 ,,nWl 4,1 r,, l'inc. t h „ 
Mll| .;y„,| imw (hvill^l no! to Limit Ell 111 In HlUfMK. 

!njrc[ I" hr t nutted with Ane-hiiir of gjuj 

ijovwaJna. Inject tumor until U nUndu out distinct umt full. 

\ Urge Indifferent fliwtrwtaof the wat pad typo in placed m , 

;| ...r iimJrr but and allow to M< ' 1 Jk,1<l pliwe with 

bnndajr* or bait. Tlii* |wd is.).. in iln- v <m\ iv.- .... 

KEiirmiSc generator, The needle Jn the ineuteted handle in 
nn Uni io the negative pole an the nuwhlno. The noetlki u ttim i 

into Ilir lie...I Linlil the kIiih.h band mta firmly Upon the 

exterior wait Till* Jn neeouaary In enter that the curreui. nimtl i, 
delivered inside tht? hemorrhoid. The negative current commit in 
mritucl with llns water in tin- blufM and tli« InJ^tutl Hind will hi,,.-,., 
ate hydrogen go*. Caro muni he taken not to prune elcririnte no nH 

to del.the wnll nf the In:rnorr hold. Be «tu* to keep the point 

of eleetcodo away from the wall of tho rectum, Thin can eanllp i ,- 

accomplished i I' yon uill mdioo 1 he di nvl ion of Iln- diiv* i inji of e In* 

rectal ennui, 

Nnw h lowly turn nil your nii rent by moving Ihe ... of the „ 

rhi'osNd from l<TI It) right, wtitt;biii|f the itiillinraiRTu meter Liuiil it. 
h:iH n'K'isU'rnl from sewn to fifteen i u 111 hf rope r<% uecosditH' to the 
juisccptihility of your ttAtkiil. Sninc pn Moots urn wry siiHccpIililr 
toetectrtelty, white others are nut, Thu current xlmtilil ho eindinued 
for nliuiit ten iimuiLcs. when you will notice a slight itjHeoliH'tilimi 
in the hemorrhoidal Uaaue, At iVrut you will ace white Lmlihl.- 1 , 
through the walls. Then they hoennit- darkened in mlm - . After len 
minutes' trcaLmciit, slowly hIlliI off the current by mm ini- rheostat 
from right to left to reduce current flow, Wlieu current te eimi- 
JilHuly Mltnt nil withdraw tho cirri mate mid make Eiimtlier jnim-lm-e 
siIm.lu uiiiofmirth inch from when’ IruutTrunl wtm given brfmv, and 
i i |H-jit the .tame as before:. 

The nuntber of ptnictuitn nocoedory to make in each hemorrhoid 
w ill dnfH’ud upon their a tee. After first puncture is made* it will 
not be necessary in eon tin ua iho current for ten minutes, the 
body of hemorrhoid in 111 led with hydrogen ps, ;iiii[ I fcn- dark rotor 
will appear modi sooner than it required fur flint tnntiiumt. 

When you have completed your treatment of the hemorrhoid it 
should be very dark in cuter or nearly black. Treat cadi B4‘|Munb 
hemorrhoid in the manner described. You will have in one y-<aw 
iudgmi’iit tin Up the number treated at one Ume. 11 Is not a Iftwd 
plan to keep the initjeju on |Jn- inble fur inure lluin lWiy-1'ive ui'u- 
ut.r-H nj op i pi time, 

' ujmb your pEilifiit while inniing on the current aa to whellu'i 1 
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TREATMENT OF RECTAL DISEASES 




thyy hiwe any sensation of i»un from the treatment. If the paint 
of tlu ' etectrsido is touching rectsiL wall* or If ym have entered 
^■rsaitive tL^siif.% thti patient will complain uf h burning ur 
iu-hsjii ion, Shift tho (Hiiiit of the electrode by moving the handle 
nn«- way or the other, while current is on. The patient will then 
inform you whether it has jriven the deaired relief, If burning stiU 
continues shut off the current and enter at a new place. Never 
continue treatment of a patient when he complains of burning or 
stinging sensation. This will indicate to tho operator that he is 
in mucous or sensitive tissue. If treatment should he continued an 
electric fissure is sure to follow, and they are very difficult to heal. 

Consult your patient often while giving treatment, as to whether 
you are hurting him. He will undoubtedly complain of pain or un¬ 
pleasant sensations from the piles which are protruding. Determine 
whether pain is from the protruding piles or from your treatment. 

After treatment replace hemorrhoids; treat with Saratoga oint¬ 
ment. Give the patient a tube of Saratoga ointment with instruc¬ 
tions to use after each bowel movement and on retiring at night. 

Be sure to have him replace piles, should they protrude after he 
leaves your office. The hemorrhoid will disappear in from two to 
three days after the galvanic application. 

There should be no pain by this method during treatment nr 
afterwards, and the patient need not be confined to the home. Two 
or three days should intervene before you treat the remaining 

hemorrhoids. 

AFTER-TREATMENT OF HEMQRRHQfflS 

Tt mav be necessary to give a second treatment in some cases 

does .tot totally d W ov vtoe tote 

‘“TSlSur^lm “hoald be made ten b 

after first treatment. It bTs live miliiampere 

of Zz to 1% novocain* may be gnen iouoweu a 

treatment with the short ^ e ^. r "'^V l diTlg tvpe and the bleeding 

Missis si srst 

«* rent has bec " 

applied, HlfPltrv , T 

ppunr TC ()f T 1 REA I ME- F i 

Although the method dcaerited tore »“*“fl* 
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TREATMENT OV RECTAL DISK ASKS 


Tin: Kuhitiuc current (negative pife>. Introduced into the Interior 
Of the hemorrhoid and cun (acting with the water content of u> 
blend ircmwjih s hydrogen gas (Sodium Hydroxld-Na O K} which 
d<*»W* the organized structure and capillary circulation of th« 
heiiHJi rhoirl. This produce*, first the Nqpeficntion, and then the hard, 
fpjtij; of the hemorrhoidal body- These conditions cau.se the dis. 
appearance of the hemorrhoid in one of two ways. 

A large hemorrhoid will rupture, discharging its content, which 
will appear in the stool as small, dark particles having the aspect 
of coffee grounds. The base will then contract and prevent th<’- 
piuient from experiencing any pain or soreness, A small henioj- 
rhotd will usually disappear by absorption in a manner similar 
to that of an uiiruptui-ed blood blister or any external portion i,f 
the body. 

Pure hemorrhoidal tissue has no nerves. This makes it possible 
to introduce the electrode into the tumor without the patient ex- 
perienclttg any pain therefrom. Five to ten mill mm pores may be 
given without any anesthetic. The author sometimes treats the 
smaller hemorrhoids without using the injection of Vi to r; of 
novocaine, but the generation of hydrogen gas is much greater if 
the injection is employed. Dut to the increased aqua content of 
the hemorrhoid by the injection, the hemorrhoid is distended, Thus 
it is easier to treat and there is less danger of causing an electric 
fissure brought about by the elect rode coming in contact with the 
walls of the anus. 

It must be borne in mind, however, that the injection of novo- 
caine anesthetizes the tissue and that as a result the patient will 
be incapable of guiding or aiding you in determining whether you 
are introducing the electrode into mucous membrane, and you will 
be compelled to rely on your anatomical and pathological knowledge 
of the Structure- 

Tins treatment cannot fail to give the desired results if properly 
and thoroughly applied. 

INTERNAL HEMORRHOIDS 

Internal hemorrhoids arc treated through the Er inker boil specif 
bun. Insert speculum with slide against the hemorrhoid. Pc sure 
to insert speculum completely in the rectum. Slowly withdraw 
slide until hemorrhoid drops into body of speculum, tell patient to 
strain down, and this will distend it with blood. With extension 
<A hypodermic inject hemorrhoid with one-half of one percent novo- 
caine solution. The patient is prepared for treatment as In pro¬ 
truding piles, 

— 14 — 


In 
turn 
tnus 
turn 
of a 

n 

eac' 
to i 
I 

dm 

Af 

in 


ha 

St 

dc 

tc 

al 

ti 

d 

b 

11 

t 



(C) Jeff Behary 2019 


17 















TICK ms ENT OK KKr TAL DISEASES, 


Ita.'iiTt electrode through speculum into hemorrhoid nml slowly 
Uu’ii ms current As direct hi Irtiitinif external piles, The samr care 
tmist In - taken to keep point of electrode from mucous wn.ll of rec¬ 
tum. Lhdjcnt wilt inform you, if you tiro in contact with the wall, 

of n burniiiir sensation. 

It may be necessary U) give more than one galvanic treatment 3:1 
each hemorrhoid, Tibs will depend upon the size. Never attempt 
to rotate speculum while the slide is withdrawn. 

If you wi*h to treat another hemorrhoid in close proximity, with¬ 
draw speculum, ltpLtce slide and insert again, examining »* before. 
After treatment should be given with Saratoga ointment injected 
in the rectum. 


S T H. 1 \ t i ULA TED HEMORffilQIDS 


Cause —Strangulated hemorrhoids are caused by a patient who 
has hemorrhoids and who has a tight external sphincter muscle. 
Straining at stool causes them to protrude, the sphincter tightens 
down, and prevents thoir returning to the amis. The patient neglects 
to replace them immediately because they are painful and the 
attempt to replace causes severe suffering. The hemorrhoids con¬ 
tinue to fill with blood, the sphincter tightens, due to Irritation, until 
circulation is shut off, the blood congeals in the Uimor, the tumor 
Ijincomes black am) hard to the touch, and the patient suffers intense 
pain. 

Treatment —Do not try to replace these hemorrhoids. You would 
find it almost impossible and if you succeeded you would be causing 
your patient more pain. 



— IT — 
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TREATMENT OFRKTAL DISEASES 


siiTtii? I mi taicnt <i1 Slcccft ointirtent* h-s flbovy t 

anrf painful cases the patient Is suffering intend 

>| t4 cw ointment with eight grains anesthesia tq the qi LP " n - u ^ 
gives the patient relief. These pat lent s should be kept off th* t 
during convalescence. ‘ ' ir : ^t 

COS'CL USION A S'D REVIEW 

1 . You must be perfectly familiar with the anatomy tad , 
qlofry of the rectum and surrounding tissues, Du not 

treat pathological conditions until you know normal atriictm J ' ’*? 
their functions. If you do, you are liable to make serious nii-t t! 5 " 
that cause you trouble. * Jres 

2 . In turning on the galvanic current, be sure to turn it on si„. ■ 
to avoid shock to your patient. The same rule is to he oW™ ■ 
when fuming off the cundent, 

3. Consult your patient often in treating hemorrhoids to. - ■ 
out if there is any burning sensation. If there is, this will indi. ' 
that you are in healthy tissue, and you may cause an electric fk~» 
vvhich is difficult to heal. 

4. Do not remove electrode from hemorrhoid until you hav* 
shut off the current. If you do, patient will get a shock. 

o. Be careful not to use positive current on electrode m hem r- 
rltoid. If you do, you will gel no results and will destroy electrode 
It will absorb in tissue. 
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Dilating catfentcr, bMt bougie* for treating ati ictuie^ tliatheifihy 
electrodes for vaginfil and rectiil treatments. 
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Carcinoma of eervic&l vertebrae. Metastatic front larynx. 
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Sn'iR'on'Ni 1.1 fuel.. 




C ^. no 41 of ethmoid 
rl '*mx ta nofte and aJI- 

Lrunu 



lioenttfenciffram of 


Plate XXXVII 
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Appearance when patient came The ‘V shows the exposed Lnir 

t0, us - tissue, above winch is the cauter¬ 

ized area. 







PWrttfpn of water-cooled 

*£mS« KnmuEatinff 

wotimiA. W-nimJ nearly honied 



"**' shows *sp«_*’S li ;,i. " 
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Plate XXXVIII 
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Roentgenogram of Plate XXXVdL 



Plate XXXIX 
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Primary periosteal ear cornu of tibia :md fli Jft 
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[’late XU 
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Multiple myeloma of femur 
mid tibia. 


S,ime ^st-lowrer tibia iiii-i t**_ 



5>m hu case os above —-lower niosiHn. 


Plate XLHI 
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l'icccs of bum: destroyed by elect* ocotiguJu don. Jicmcvcd three nioutJas Later. 























hyperpyrexia diathermy electrodes 


CHEST ELECTRODE 

(FRONT) 


torso electrode 

(BACK / 


ABDOMINAL ELECTRODE 

( F&ovr) 
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hyperpyrexia DIATHERMY El^CTfto^Eg 

(Fenoat rated Type) 

******* c“s es^f multi V° r ° ** Q tl » ra P«uti 

disease, dementia paralytica P &te sclaroaig, aUepei 

l:*ls modality as a poiSiWe nears 'f t "+f •’ithorltlea ^codi^r 

**i»rtu to P otSw foiw'of t 4 Jt£rt B H T 4U *** M "<*” 

- i9 h ««« achieved be is evidenced bv’ ?Sl * * d unuaaal success 
appeared In the various toed leal period iVal*^ which have 

*** rtmr years. iate thepe has he^^iJri *** the pa3t th »e 
method by the profession since clinl«i 1 . 5 * e , aC £* ptance of the 
ablr superior results cctmrared wiJh 2! 1 r* fiords k™ at»n remark- 
less effective modalities'." " i "‘ 1 f5t ' evi0u * achievement through 

able dfubt^th^LcSssltT of* 1 ™!S\JSilSllS h ! <c ’ 5 be ? ond reason- 
diathermy, amana those rflSrH? h ^"PyrexU l Induced by 

P*rt of modern ledY™? ™"i°f ?“ Hh J* h *«*« * 

in the practical *p wLSS^S S-SETSSirf^^ * a ™° e 

electro^e^tho ? 6 fev * r JjY diathermy it is necessary to have large 
SftrSS.^ S2r f* Srea S er P‘ rt of the torso, front and lack, 
„t Ti dSh™ ’-vrapped ir. wool blankets during the treat- 
-Si -f h Q {KS^ B 1 T y apparatus must be capable of delivering cur- 
rents of a f OOD M. A • or more - over a prolonged period oi^Sp™- 

of the SL™f P ?; B 0 “f n& ? f hiSh -^ e ^ncy currents is that moat 
trS n e3 ^ .ravels along the surface and edges of the clec- 

F-dge surface a a ^ ^ t ? at the c i*®trores have as much 

fiS^ihiT-'bi'nnk ti i 1 ? 10 ' t ne n0tchin fl and fenestration of 
► iSr^di-JS t i n l ll0Y ma ? es ideal electrode for the produc- 
»S« L S th “lf f ^ er ' £See Illustration of -^Intoah FT^perpy- 
an^ho^an^r 3 ? E 1 ®p tro<lfts dn reverse side of thla sheet." Bums 
™ ar6 thvt * eliminated - The electrodes 

wlde^urgijal bandages? ^ ^ Z± ^ t,s had * surface by means of 

The electrodes are furnished In a set of three seoarate units 
wS wide by SO" long to cover the 

r«!Lr' ^ ack tcrao, and two smaller electrodes for the 

[rj?™ f °^S nG chest, &-l/2 w wide by 8-1/2 11 long, and for the 
-o^erij 10 wide B long - {See illustration! on reverse side*} 

The electrodea for the cheat and abdomen ere connected by 
°r C:onne ® t i«g clips, a bifurcated eor*'» t and a bridge eom- 
[*_ t * r ^ allures of block tin alloy. All connect ions are made 
erter : ,he electrodes are properly placed in posltlt 


.on, 


ihese electrodes arc all hand made. Immediate delivery can be 
upon receipt of ardor with remittance. 

(Uoo Reverse Side for Illustration Ji 
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| Vul’- r[1 'V in Gcitito-Urinary I disease, 

iw I--. ■ '"i "ifs k teusarw 

nr fT-H ***** Mrfwt £v*#ly a JimuTj. ■ K-I: 




ilfcrti fcfekp Hi <mwhJWi« Fl»T “I Jirmlj i*1k tr tlu. 

__ J■; — »9 lii, ■ini, iiirtnhngii^j-j.l'ii .11 i. B_ i. 


J | , x !i'i„ 'i!-i Vi'iiiHliwI |W» . .«»»••*• '■ Iff ill ,u",. 

lit *< lr-mi.-..l -r nr^wHr ,j,™ 

ffff I™ ^ I _ ■ L. ijyiiiii»ai ■■ unnuiguiJAl.l^ _ ■ 


r , 7 rta |l*l,.r. ** 1 . "" *-i" i 1 l " al ’ “ i*“«rtljb P.Lmcru T 

fijiffltln#l in ii'iU* "> ptrumil iuh. | iw3d 

d Ihf |ii<iJ' , «"rt Wdli ill Hi, |j^ p 

iSn-T dial In r.ni, In '.**t ihljiw W W IP ''HdJi«m5> 

*n,| ihrfT^i- —'ll" A infcMlffllim *HH!flral « » bcilfflt |ip [|ir ^j|. ir ,- 

tw fmiiniiii Wi-J*' .. % W'luii ii IIj.i-, •, n. 

11 iiii.,Ul|il>^, ->i IVWi.vfcvn»< <1 -' . :^I|J. M ir . I . 1*^- 

flu- j,ii|pif litikt* ilir ftillim™i|: lUUIrirr.TI nmi '■! In* l.Wk- 

i \ 4 kfilWf : tatliladnij |ilan uI iht-i.iii> r ati hr .ii J: „ ri - 

rtJir bf i filmic n^Mfirm dniNihrahrm -‘-i Huntt. 1Mr j 1hr B|lb ; 
rul , .|, |] i | nifc ll to « 1 P Imr H rlwN^ MnUl p -rrjr|| I ||,. > a 

ii c i i n M|l 3 b 

J- Thf IninnI J"'l ni-rfirnm3 cplQinipriil. well nil -i .| 

jm p.„ i|mic*i NniiSlJ and iWllilWIMW, '* *■«: uniptf [xf-. , | 

... I hr llmpflUfc JiieiBiirE* iJrairaiilc. 

.1 intstcdcil b> X-nv ihcra^, i , 

Eirilnwiiil h ,r k*l ,|,|f 'ir-n- -ml r.if 2 i |i.i(iilUqf rflrrimwm 
■jlhql telenet "I illHtlTBlwH* UJU'-MtfiliiatHl 3-> ;ni iiiirr-i 
, nn- U in n m I iIie. dMh f-'Nib - I thprapv i- si ifiJi ^ irial 

j IV hm ilr^rijn^r ruilmir ip|' |nhjinilji:4i r^hK ii-lii-n i 1 . 
„,-.r IK 1,i 11 r J-lil i ri 131a I fe CM I Uml IKPt Invclvi! Iir- lifil 1r 

l.lj-nMriim, Jtfld Whrtl llM whjfflt H * ^FtLliYr hnk. rf . 

Kdia iiPrtrit^E Ilf A-p'-i.’i ll|^r>Ji[iV ji rpnHiiiiiMibilnL ttrhil# 

BTKnJ Ertwplimalii'ai All'I E" 1 -^ ■ fl liM 'I. ' 1 ,- ■ ! - 'i s |n i i- ;n-,- 

rULEin I ll! K , IF II I lift‘d' jbllliftillk- 

Eii iru.^FalilE Inrmirig X-F*^ Uwnpjf. fglkiWaJ fejr 
y|:jl3lrlfllh lih Ci bL> ill illhy, il M (!>ll J .rin il II- ll\ ^iT i -rfi 111 1 1 T i 'i. ■ 11 i. 1 1 '" I 

r«nrnt iHj Sw4i 1st I'll l iii _lI Al^hiHji Lft SiLri^i l j I Ihac-iibE i. 

Ijwlavilf M. illcrll, S\ IX, . rFcfllf^J i ll / ? ri VT~i rl |‘i'i. ! : ■ 
X*ftq m JMm, Vu|. EX. X«I. 7, July. WM, l^e W- EHm! 

ii Ihr apsfli 4 ntim! n#REiti|| ul Jit AilWfiflH G^IeSUC* <11 S^I“. ■ j 
ElvfriiM, ' hiugii, Ni ■ ^. ( E LyyfJ 

In dlpdrw^ 411 UEi'Tii in itn i im iil uf rh- +r «■ 

a < u ..e i irciSirril tfanaick * M 1 

-Wc luir i III Ii-uLl% jll lilt- Ifi'.ilirtniB i j l !'■ 1 N ‘ 

ilif icnum ■ B * 

“TliriifTMmiS^, ia ii^fl h b lirtrtimllb, litfimwttiiiwl'* irf jH 
™ ** Irratfil iJrirtmiliinj hi L't-i^'iric^iJH.uIjrimi in-lrf 1 

i |a I* aiialifiM Tlir malli Mti f^l i uiirri* ir Ch |Ehn.c aE^iiw«I 
ihr .Iil •bill), and r.uiicn nu'tli- -1, iw iSir kill Mih^ ii i > ■ ‘ ' a 
1 ■ 1 i- 1 "’ ’Ininuiii. bp || ihr- ^%F HhT rr-sl hH >" ■ ’ ' 

pjfiaw yfltty, Wf niakif rm r CJHVfrihU'fe unit I* in lhrbnil%-h 
i^Pfilhml- *h.| L c-jn limp- mi lIk «rs-wfch .mil p-^Cjirri-- - '* 1 

' '■ ' 1 I'lah ■ illlTf. 1 * * " 

'*1# | Ib 4 t'r.iayJmri is irF* Suipj- L-jl Llp^.1 licri-n 

^iPil, M H Fhltlnmw, 1U. in "ircli. .." r- ■- 

IX , x " IWd IV«. 4U 

lnh>‘nlhm!t U„ i,pirt, 

-J-— * ' M ’"T Mu- NHMl ItrUirEli .-‘ -‘r , 

ll"' UPPWl UlH? .. ' 

X ’.1,jri,| Mu', rlnirr fal’iil J- 11 '" 

rnlTi,J-*. P’W'^IIIIW mirrt 1li«T " 1 

■] t t"*«'i*ll)f W. imMIiw. 

■AimutJS r «*« Pri^.kirr 

i a4ei#»nilw»..r r ^ m H ' P" 1 ' pC.ITIIt II 1 n i dill *dHEi' w l 11 '" 1 . 
•SwSTT’ PA Mint IIWI ilini ilrefl. P" , ^ T 

TtrW *'*' *' ii'Rfi ■' >fir liriiT.ifrTi^n*1« ' 4| - 

i'l^i.i—pl, ," If' TMHall illLahrm III Ih, •[dll-li'l it 

i1 - „ ™*.l **il. 

P«1P r« lK) a| tim rt ^.C^ Tsh^l. ITM k..'y' - 


ft, ',tei st ura a 

f™ X, I (u 'v™ Md lm iN dii, 

Prw ltfisuitr | u iir, fcilriTk-r. 

ttJfliS* tSw m ,rSn 

j 7*1 Altai rr^iimiM 

«a» *i+- • 

*P. Ae Wiau, ihr cufinj^ j Tn, j, 

I .. ? ! ’It ltf ,rj ‘' T?'“ "*«*■ ^ f"«i '(ta 

PLMfrutAiifflLE^ Trfert’mnrr Ui it 

;,^i i !P ^in f, ,m,i ■.«. 

A'ni. m fr *m A. if A.. 71 JS IVtrw§m ,*1 

/jjhiMgN Him iff 4i<fcT 1., tip u ,[\i JN wM 

■■ ™ 1 " 1 1,1 rjl 1 * >i- -n , a lihil Hw 

Jlrfh-rfrlv,, , -.till I»0j tli^hf lijrwi. ti rfftiUrJ. I.L- J 

Mill limph (nirli *rr -nlbVl. l!,r l otntj™ .4 (lunUlMi 

InS-’L IP****? From 1 .P 1 S 1 fm ^Tfllut, 

.1 II* upcnluti; ilirrr n ■ +U. »!. a Hi 4**«.. -t^: Hw v ....ka, riirt 

FI R ri OCL 

k*i gl ilhHP Fl.ddrr 1-HltaMiN* JfrMrt.r- l|, r! -^ 1. 

^rrHchraer If, ul K. F- Acf^t, IL I). Obn, /mil 
,fwi XM .il im . I'crpiir^ X |i'l^ i*j*r 1« 

i * Dili *. . 

pr, Jjfi»m t WnA S™ Vidt Hr. HiUn J, Mini Imp 

[piiuItiI I-.JI Skit iw.li f4,nn:,i .1 in IrmV ilr,. ,i*F w 

!i fr ,n T ,ci 1.‘ * ,ki M ,*" tai AaM AwrtTwh. 

I|W |4iul ratiillmn^i „f i/ir Mf. *Pnir ihr »(,! mhAb 

;yf lnTini ilw irr U Lrn up In eh, lm--wiii i ll« u „ i; M | 
Urlma uru| QiiUiitulil rrlU -L- -w.i ]rt>« «M|. imii ih. mII, 
Lnn hid art IHTkd hj rhuno’n Mn Ota 'i ||* |-'|.L «Edb 

jfcrr i rf KiiiPphi . ( Bif4#th T^i ^r—: '• •* .m i ^, t i* art i 

rni|h1iasJnp dir r.UhjrT ni injurant m\m** !“«*■ J-ti i» tlif a i ■ rtH'ii 
i.f I hew iMi-Ijii.;. w\wn uhf^ -hr a>-r. s ^: itp> 
wlirch irJirFn jh j iiiii?n-i iRii -at. Iltar„ 1,fr^.h»1;*Ch, nu**** ^ 
IWimr n-r!r. llti- i. VH r-U .| P'- kiiHr nf 

rtriilJtf CUFfrti!, Snprr | R - irrti* ri *r hjr. i 1 / .. ■ ■ I lu 

iifiF p-,i rtu- in llw Inatn-rti 3 1 ■ ■ m, tt r 

hcliF^ lS^F r...!i:F|irrrnv will .L. ill a",i4 lhf *111 ,1 - kM 

wnli non liMing hrtwik Tlsr MW mi in^arlmn mr 
juokd^ Pr ill rfcm-ntamwf fnrih^i i «r n i UHRJ Ihrtll 

lUHfif rrilirr inMhfah h*vf fjulrv , r ! s’r-i JB . bui rr**n, K«,4nrr 
Si 1 ' WkiMjtfriil. .imflrhr *cwtrmtm*i urn—Hrili^E iK ^an, I lu- 

-fif * Flic'll h irflm drmiF ii* *i 1 ^ an( #,J !■— fiv 

h«ht >ii ilir iijiun clrtiihsH^r \ biii ire*.. I . -.mLifinf! nprnwli 

luiunllir i^-nlF" milh r| * ! rwiriunn f 4 tF1.-j I - Hw rll-T« 

thii |i-Lpr iirmtiViL -nU niiMii iMd imr lar# Md^tanl. ft be 
IW F#«h *4 faftlh Eirnnir f«nvn 

IliVLk kite Wtsrtril sir* 4 wtfc,F3 «* i HHrlwiBf In 
OrlfFilrl llUc rtm tsf NuB imhacnl Ii lM» 1i4W« (frf «tl l«V 
j J'l’Ji.’ jTit "l il H‘r -r^nr » ■! arrHf'np fia! 1 - ft> Tte* M* rf^ r1 H m 
hi ri rilnl bEMUH* Hi t *4 N*BC7V MKT Aft kH rrrru 
Tim I* lUf r-ikiEhrffiir Ii n^Tii m a taie*# *r 

irr" l'«r fcl. » ! '• r p »rr- «m| AWP il litpS 

FT-Jih^i/ 1 n I llAY# l»-srr%r-! Elm rifh frn* rnffi-Pi 

U a-» ha4 » Qn»rFT‘"l‘ t#r * ’■ rn'ieiv, u*\ - . rO m € -~- 

frUllri K5loF*E ij^F iV ■■111111 prp^fbPrS^ 

T7. It. I CptIhip. trisicBpr. B * *■ ftfrtnifcj', hurt- l m- wtFrt 

iPw laNM^i*! HI fli I lh*ltlFT7TTr Cl it «TT». ph*rh utlfrnn tkr tfuiiil 

B>r Ihf cif^t.-acrpc ii tlw rSiftfrri# S4> Inmi5 il&s 

fTMlhihE hi he i-St F j4i** |a iW (w rrij phfMF m* pnohL 

ihrLUffi I hr BMdikiMT cj k! mifH. 

f^r M S FsMrrhtnih. • * * • *■" iVap »t q-httc 

i|rj llcfTfrn iri rariirh-TTU nf iw hJbri *.-r xmarh T-w<rr fj fjM n lft shjf* 
rmaiiliei ■ml aj¥ itnorh pleaied -»iF* 9ftr trsdti Ur ihr 

irritil liitf IfAT# ha^F -■3^r ’ -r u Ir mr m in >. h\ ■ri H, 

fTTWi ifcp innFVifiaiv rriT?hi rn ■ bFfF ffrip* «f ob** mv «f 
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p l M-rni I tilted '"Ml ^ W 7 fill u |imLiii c * r . 

iPr “** J mrrmj ' jk 

, . 1^4 M l-iSiliL * * * trUt Hh r , 

ahfe!e ‘ '' ! ‘ Ll:t l, ' r 1x4,1 rllTMr nnij-Ji, "] 

*£■* i* T^HfunM ** 4M* idhH^l |lt 11 

* ***** ■ i!u' j *»■ hrtlh^ l!i, J 

rmb* - * •! !!. Jt—MT |ir USt*!i5 i 2 l ihf CiHlSrfj kcijk 
ESjLr *^^u3i phi * i.i! I -Iil'l. Ihm. >M„ am,,^ 
I* npptartitkm Ml iwlxtm Hr.u iUi-,,,1,' 1 , 

” ,5 fi P** t J ' r - 

» l> r T\«p, rbitmi^lu, rarqirunn, . 

SEl*i 5 hl«rP *£C5t tea i>r a NfflPpi ,*, 1 ^. ' 

Irgna 3 *i*d» Invjiiv.aa (I* 

Ttai (niw WPi^ Nrt IrrafcWfH- JtilftiJcahlv ji-is| a fr | a , T .. 

^ JKSSTI&ifc"* «™ >* , 

artim™^ hi BiWmL The* -^'ul.l i:--.^ k lrY . |f 

r .. iK k^.*ui ah i>c «u^r M .hnis t ; 

S _, 1 , IwittUr jri : t^'r. " " * l» r.^ 

J, tj xgirt, tbr w1»"tLt ■ *■* uihiiijTiirfli hsirircfcri i 

W«W_ Erf “;hf- imrUnlMtii;,, , 1^ MiillSIl 11«^ln '■hkfl iTr. ^Huli ■ 
«Q» rnH Qo Lfav Ncif-p. l*"iF Mir 1q*1 Llirnf Vrj|> 

» r *•_,• r Hvl 'u:.r :'^"fnl lblll*TrtlJ I'jf alls illiylim , 1h „ , , 
Jn *fld E iWWif^r tjttB inar mklij Juu P 

UU-lhn wtaa *t Tfmfir-^nl *wi 'rf niltiiki by ntr,L>- 

i^ylg wi tl ti t Wiwin iim i*f lfc* ? Mm . c 

^2yv :-t ii±£cnr^:"^_ 

Tfct *4 TulflCW# n| |h* Tlrlrwr. 15l»xdd«_ H, IVwV 

r/ni^r?*! . B ii j Ai»f. MpL;I[W. S« tlelin .1 ir|i!- ■ 

VH- Sun i ^" -iml- " '■■*£ ^|dl‘ 3‘^i »' 

TIm ili*TUJW 4 ifrr tiqSbfq -nJ tiJvt&f l^nv^h ni i;.- 

rr^. oRtjjffl Ihe i:i ^-ucli ik^iU^iia*- tfl fan- r Jr | 

WaurftaffT, Jrtd !b nitut ifeiqi.| ifie lar.-i,- 

IrraUiHnl 1 p " 

Tf* Ii m 3i i -» l I <4 nua '■ of tV fclaiMfr ii di irmiirH-^ rj.. 
nbn, i^F. aaii E^umfuatHHi oF il - gn-wili ■ V ■■ 

Nrrir^ T^'iMrima l5if l*c-*r <r-ii 1 infi-i s« fulumai:- - 

-=.u^- ui turii irfcitrwnts *t rnhtirali ni iw wec%s riLi*. F» 
kttr-iifv : iSeHT^v i-f iRnn r r>nr.-ii’rtr1;i If ■» InniP f ifl ih i - 
r>* lsr£C ICC ^iSEurjt: ’I. a *- j|ic-i|ml:-: ^l- |« Ml 1 - “ ,K 

TBP^csf of iNr Tw^laie In- di^ir. lai ihi* ijprraliim jrrr-i 

.’zrr ”,l !» C: : ri .nil l"H- nr-jil^-ilil 11:11 n| Lsir- r rL-|h 

■n ! - -TK--: ■ ! I !iL'|ifeF m ■ ' -in! Fur .i ^Jr‘ Jlrrr rln- i ; n a 

nb-rf! d«- ae-^f iuFpjfini; hi- -pjtid-flii %i* Fncfecfil ifcimfivipir 
fiainrnanfwi in mif? thic hr rru- V ililr in Sitlfi :ir i r i^ , 
■bncT"-r Tici^f" :hai raay apvrfir 

?^nftj i uiJh Ju .i E-pOfdfrinw -Ijimorfc dmdfl twI V '■ 
f-'Mr-' il'f ^il Ppi-^ICi an dbiaineii willi radiom 
!"n c*n (:.*nr.j!ri ramii'm «d tin NaiMtr tlte - t? lij 
ta k (cthi dr^isfh UHii tW Jitmalli m arnL cxkrll 4 l ^r pncw^i 
I- narr ale* :a^i rj u^f im? tnay be dntw ^Udr^^ullK 1:: 
*£r*p:H gie*. Mm- put maj k rrSiF^I b? EoCal rj*i<Fliwiy. 

iM muJi+ Obex inrc] }vy ^JfiinsH V. c-l Eii.-J -* nl ‘fmljiiEr,l ill i 'jJ -, ' i h 

«i| IHljJ^tr T’emupa Stuff jHi| Mrhar. .Vrti IVfJt 3^1^ ^ ‘ 

- IfAfirw. 5e^l I 1^ Pipk W1, 

T>j- f?-hhujiL fartcc in thi- :ffjirrH-tir «f filarSilifr ru«” -“ 

* rr we dLiwftrartiiin it i» phr ty^w id ««wih # # a 
, _' T 7,TTri " r ha? hrf-i 'j^rb rij-Mifi^-ti. i| i« =n»i J ri|t 
■ ” ; -v ■» ■ -T-Irrl lli -v | Hpf r, r ruir- C| P|H «-l iFlCTBp.i 

T^iib-. vtHtrm u. il wlv rripund In fuflinafit^'n + 1 . i!r , -«" 
” «(kn di'uipp,^ hsDdi mure rarntll«, plum . 

ifilh^ run *4 f*rlnim ir^ | W fl tn sdilildm am iiiJjpjraiML Tnc^ 
a '^ -flni il h nrre^r? N liaif lh- in'^h" 'j \ 

r T» ft. r-..^ fur CVM..-i q. rEarriiltal . . 4 1 ' 

^ f|,a Trart lilN 1 I'v ^finur Efrnrflv h 3 H l-rr- . Ii ■ If ■■? n I 

TfTi IfniipattfV ITtpOiMf 1«i f 11 1 -C I l. r . 1 r 1 ' 
^ “■ wirff k#t »^jfa4i«rfT fi-iahj arc ■ilitiipH 1 

' gSP H b * fanmmr hj frikwopic *ppll«ti»«iw 1 

WfW B lii i Hn imvi Ninr mm ■ 1 
- "T fnp pin|* ik* nmi*it*h> i In- lunimi ■ * fYlin 
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' Vrtirtil ■rctirci a |m:ii’'=-' - 1 »*'» 1f * 

rvrtum flip wpnri iV.r.I iuif '■•■ 1 «N* r ‘ ir r ’ l ' lll1|,m 

«f Hw miTEnt kt Ik te*el Mtealed. . _ 

Miodaoii tHUtuUMli taw & ! mataf* 1* nfm» m «w ranhas 

Ktluo. 

t An|T jOmknlard ^mnalic dtaUlWW jpmcshii 

hiU inupl i!*‘ Sfl»l“ « 

Pwiw!ii*“Tiwt*«* tf Di«li*nnv. Hr ^"ftiPilIi 1 ^"X. 

Kt.. in ,frt*iw /vw m.v.m kfl*.. K». 
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In Mhc cbnnic mrcclferc ilftr* *>i thc*r MriirGIMm s piftil&tl- 
LI1.I;pmI -Vll.1 draFroff rllicjrrrfh Mil ill.11 i "rrl tfoiri, 

A* * l:-.kJ ti.'ffck all MJiaHfr-il duiUlFTIU} r UlE luhjecl inaJir- 
:u_«iiL f *Jm Jo be Ji iatj'KiL 

I'jt LMir M jlii .1 -A I: Icc l i I'^nr S ihd Ih attirl-iny hi tfor Tr«jim?n4 
III ll-.i«BBHl 111 the t i-r iiil'riiri iut'1 Tf*M_ AiiraFa 111 i b. Ih:i - nn:ni. 

M D I k ■ -Ml. Mr- r.:¥id HI . Fhi/r_ f. AThf-J. „ XllllSfi. OfirArf. 

im 

dhid.-. i‘Jim'iip, |l'.rrTfraJjrii. n^J JVd'eWi'iU A priji- 

imiii* ifoermpiiihr'iT %v nrtplLij'Ld. hihe dr-uum-il la blthi !'. t'umkf- 
Ninli '?r ilir I 'mvfriiiy ■-! Cxtn^l'Ibr, I jrinh^ii, E-jng-lnid. 

1 hr | j i ■ -ii I-. i'JjiviS iii j" nil 1‘B.il ji--.ni -n alii' llie fliipwirpfou! rkr- 
b r8ilr it ^iLy Hj nvfT |iir -cirgirzipiitile. rr^p-Q. Tli- jiro-lalir i-kr- 
Irmlr n prrprrk ’litii-iif-iii il ntd in inlfmlurttl in llw nchttit k-r i 
Ii iljrn t Iff ill---" nicbri Ulr 1 OOTOll II itmrEpd inr| n- 

• r rjir-l of 1 Tni fialii-tic'i l^lrTaiyzi?, llicn sliffhfclr TMlKrii Tin 1 

■Eurjriiin cA thr inilul irmtrnml it ihnal tfovrty tiikmlai >inI sc»i|u- 
jlly mcTca'inl fnr mbi^nBil liraiinriife unl-il ■•■nr h. -jir in ri> 4 rlbn 1 
I Ii.it * fimniE daPhrmri !■■ I-■ - t i:*r ji . J-n |i| pn- tfn 1 iirni c ni >i 
■nrlf |-r'■■CatiMi ,r^| inrtmaE .rtin|Eirj* Hr!»: i“ «! giaisi, d.mnim- 
Ei-n in <ri uT W* rlHml Ind BmfVki ayiEfftiir ihnjiriivpiwiii luhc 

1^,1 r .Uli CI| l\lF |iJlrr|Mi IrilfetiWmH ill. &|ij.ili-.MT ill ■ -I -Sin i-T-l l>- 

■f Lai iurrfftj, 

Surjrtal 

' r. iii.i, 1 : iip ubi Sr J hi- tlchjkprpleijq elrtifiMFe n |ib.o.-il! i.-itj i lie 
>y|ir^|iLi1iic t rgluii. A iinhE irAr^.ini-al current H iuhI mint rI«- 
rr§ i i aiu iiLlIji:il r- |pwftirm«l by Jiuirtfovi ihti b-:iinl uf ft Turned 
i.r TimhrrliVr n •Jm'ii.-ir rlert-riMk mlvi I hr h.i t ••! Shr yfi.nili 
in irfte if -Pirral p-larct. 

F ■mn * 1 1 5 J r^r i'U tlt' TIip a^Ti-atiliii'p^ *i dinElirPii'- in- Nib 
bbihk p -iiwisl ! hlaiMi-r Inn- ar t- nsny ■ 

FKr Ir^rtlrr-r^l ran lx 1 imiilts 

Hht druM’fF m| ittrlmplaiH .ml rcciurer-ri-n ih inuihiirpetl Eif- 
*iw \ri ih»- ikilM-lH .ii .i i-li." hifinc cidFi iK-InMd i3ih lri '3 «-f Llir»Hr 

■bt|ii 'j h*Tw fcr-m rrm' nd 

lPLi«L!rr dcfr-TiwiPy Wi-lli il- IfHiciBled 6cma*e hi liir it isfrtrl-* 

iinl i i a EXlcfil- 

tv? Ltaliiyniiwi u( h:Jcciru-lUHi^ijj^irL| Tijmmir n-«- , ii?r in Ili-pEn- 
W«I XMaiaMl^.41 BuiEn-nii in --kJ* tinOr! SEI lid :IRS :lS !lV, 
IWJ. 

k nnnriiMi! tfenfftnu^iMu-mial wi^k Ihnre dilTrfem |iTiKVdUir-i 
trr pf-r*MfTsirf4 

1 Wtwwip.4*r a^lkalfoHl p«r ikiiiftalkin 
Z I lirr-hrotopj. hr* fMiin* *r| hh- ‘hnir-p nr ftmlh • ilupeil H^ci 1 1 
’ rf,pi >“* Htd 3lPJr Il.l1 Juriif Ek-trodf. 

A Fktt#miRialiiii«,Hi bi. remri ipr rilbr Iwn rtmt kll- 
Miipfrf afijrp fkrlnrfep tA n\i* m ixr mil arlivE- and 

\9trf jiiBiiTf cE^ctnsdr. 

taTcikpain-ffl si NndM b> it ■rndjr <il th*- iwi*ii?iilirli i 
ef arririRf a<| m rmkriHCiipks! B|iannm» fv ipm \ lainiiMiwun 

I x i»hLi-h Kih l«-n iiiiifrtidil in Elirrlrrifnaflal 111 ^ 11 - 

ihitfu-KiiB if p> -i» i I if# tl” • hwifnv |i fKrrrimic»l 
'- a-' lilrp iiggiilxl -p \ r It *-h I 1 p r . ■ j tl ^ i ■. | ei|I i1 r, l 

llatetftr ill 
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Wnk tlm -ill]c-a id cettiiif 4 mvn] r i , 

ir^-'ru^k Niiu* tf,,k 1hw!! iiiSift Sr, 

mSk-lrd ahnirl t bumiinj ra ^-- 1 ,■*. i, ,„ IB i V. ' ■ 

■hkh 1 ^J*» jtPPt WHfa' *P 

ilejHirttiir.il nl BP iUw i JM i mi nL 

FiJ tapruSLuni^ Hi IIP ir h P | 1L1 . a L^ 

«|lt PIT il>»iil«Prtl> Ifflllurt. Il.r ttacin .Wkn *ih'iKf 

fP*inn« 4jiln>n|(4. f .!V, 

ItuBtsi; ■■■« wWr Ami -fiElrf u 11 Ii pjcy.ciiljiisuJ f].,,,!, 

Wilh the IiJe. L *4 n.nnMt:r P ihr rdm rd * 

mill enanlotltn k nttrE u^-ird -ai^iEtri tfonurfo #,1*11-- 

l 1„„ ».»«.;... nr Lk.ur i r „ lKc r 3 SnSiTflnc 

|ijt wpilifflhiilrj Jini. tku in aFter^ini fiiml , :iU ,i p, 

ppa^tMn > A'^ i,ldflt _f; L ikrTTiki*v «nd |LiiSaC ■! £ 

♦tlr^f rtlfMfotftu Tk tlMiie iWfln ■ ^ «bcHtw« u. 

BCTtii^ lipwr *rt will. Djjj|til4iir.i tm™- ihlrlp and Hu- rrSIt 

*fr ilirunhrH- JJrrtPrr i!>iwri 1>«*e du.r -.fc iFr ki, i*r«| | tlJ rin| 
A« A rale rlrttn^.^BllLlD-n * 0-1 ISM -t 4 ud-P Blkii rhl-Err in 
ihi- liiilirB 24 tej rrBiUjF J| pnlcfrotrofiieal ilrU.jrrw.il Cfi 

-mf 1 *^ ihh lav ttarpfi^-tr.; , n drop £jirp m , i d c --i. 

ii^ir. Lt. in ibotrt i 1 - 1 -p L'rr.i 

Tlir invMsiiraciiHi lu<t 1 h «rn 15ml, 4 T nli Tl i. r. 4 . 

■faille Sip h4j|b In a m.-rrusrr r ich] , I.., fri -, « ^ Aij 

T^.flrn-iiHiiLiiril tan - nr ilil uatli ||ir *ItthtIIui h. ■ ■ 1 

iiren hv liMTi'Mii n*iir»!-i Thin in m' Pil 

dHir*a.p4H^ilitifH9 is ■> iiPdWfcufr IM m-fniB m |H¥nptraEhr 
1 ij'ijiB'i m li • th^dinjal diigw ■ ■ d uli^l ar4 ^ .:■ ■ ■ 1 ' - 

Ifcltlilnrttel ii:ir*r|iPrTJS !hi n| il - 1 k 

KlMEmurgrn' in IKifiici nE Ihr f^-aicml'riiUdT Sk*t™ - | 

I. lCevti. M rj.. T. A r. ?. V. rt. k. W, 
l i'.idrr, 552 -2A:St5, FfbriHn. 19JI. 

. «(. fifuJIjp, il ii 1 1”'ill'llEPS- wH3 iavciwn ihii dtxtET^iutcnnutii 
U 1 hr prerEtmlik tiejtrurrbvi apen( Ew ^Hr-il!.-nmla, urd 

y i .!■ ii 111 a li, wkilirr ji!' the ^ti?i. -i llse T>rrpnUil ni p. or «.J 
H:r yreshra. Ei ii -^itiaDY tu k n^dcTreil -*i lat D'-nMrrrrnS icx i 
flrf jktrtMltbiff tilii|Hia6e mrul pIxicE^kiiic cftanmlds. u «eFJ ii 
cTanhiiittia ii-iLiiicualit wh"«3i m_4. ikU pramptk ■» - 

^lUeSi Ui .ii'l iltr'he . 

IMfnr^herTnrc Flcimwi^i^rnir^ 1 1 ■•■■•I '■A'ari'-.ii- !r I'. 

T A_ r. S, ^ifoonv, Jf, V. In finer, 1 :'ir . XT ' + j , 7 anir- 
■rjr, 1 ^ 1 . 
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liver JAKI 1 btiih-b Iiat-e Ihi trptrfxlrd t^iao si lhi< ftiifthff.. Ci»* 

partil with nclmr ■iirllink, Ihr 1 ' * w |aj- ^.! = t i ap- iJamrd 

i- e it 

I. Turilrt fllfouMr circnmilamri. -r rrai k 4-hr in Ik 'd=-r 

J. Tlir'rc* -is mi MihmS line 

.1. Xu crtm|i3lolhrflt +iwh &nwfdh iih'J" 1 ". inrrrrh , H^_ a l - 

Wedwi, ilplrturii, nr hn« --f ■|i|:im1er <(rrit d hi it otmvm. 

4 . Nn rtfurnen harr Imii ubfenni after iHtP pnfthnd 
«-Eil tlurint the- |u*fl hruj 

5. rtmvBfcdWPnre 11 Mn^rrr ami r^<T (cmldftaJe. r.^l i!.r- 

aMtf> ranfSy exreedi m'ipt 

Oinp i4 ljrielinriTismai .il- TtLrnnF 

H IP MW i q .rii—.ABPtnwl fa Jjgf^ ■ - 

» l«l, fntiir 2rtf, S5 .W t-rh W|L 

, t"*>rtliP TtlN Tl. Il.r fltalml II'" f flf J ■ , "2£.‘n2 

F.it irn mi, tKr lull t I r r iiirtan.-r; 
rtiWlt lit, uHnc Mil .-rttinrd MMjMfPJ^r S&Tm 
iwTPiiKr. n. ., fR^iinir ■* I “ ; inr |lw 

*t»T3iirs1 nl krVnr i-Jti'i rjitti^a IN !i' 

*>>rau rnmi' |.i |lw link llli'i'i-l' r " ’ 1 11 . Ofajjrr ' smi 

faifc.1 IWwUm I.twlnl - “7 : r SriJ'LiA:"hudSi 

cjiurtteplr ViPWtuJHti .. rlisl ^..inrr - “ 

wu. rTirjurrlimr ih «*»ll pml *» *• J 3S 

fitveml njtfi ■ tuniPir R.tit - • b-'l” 1 '" 1 ■' " 
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Irptnit eith ijriWHnanmi A limirTi»na] tail uI the 

t "l.r. i • r,-j. I -.ll.M .I 11HTTTHI I..I 1 J, *k rlcU. IntH* " 

llu II rllai |l4#*Mliri hi runrn CM M*—' IlSsrr*' J, .t 

r'.HhrMi.i. V«w «rth»r «•«!*». «*!••«« ftfS! 

r ,.k.„1ll h. nailer Ilir imW* l«» l« W <ltl«rrrm ll IIk 

l ralr lr Him* .* -l-uils lb* llhtrt* riUMCP .^i.rdef l >1 thr 

Ulifnj t. t-lvJ. a.H UrtlTI. tluiB ■■ Mill Hw lll*lM*r ll 
Ailrr Stir tufe-ifu[ imwmHWIemmsc <> *nl!l*».mi uud law* ilmwal u ^ ff ” 
*, rf fiKMplrtdy irmjrr i-Urod, tk#lhj.a ■ kli Hi* IlMffciP “ *■• 

Jr* tll'lL'vi! !■! i il >■■ i>l «. ■Ill’ll s ®: S r E^ru ni S'* ,l,r * 
,4 iPirn ptiiiB .Jir.lu.3i iiwuiiJrt Mn iann--r «*i ik 

*!nm4, T*» luta! frdmbtr ul miiurtea ittfioc WWm ™ SP™5 
rrtti IuilI !**■! Itt Ih jflWf li^ 4 MMl*rc j I 

li.r "Umplh -il Il»r tiinxirt wv* 4.1 *im*n fin rt« n?!«- lu« 

■igi uij i i ■ 11 1 I Ell Uni Irrilriii^iP pU ! Ff|flH.E Omtnl * tjmilLil, ,!l - 
lijiF j.ruvnl Mill 1™- MihlMf fiilirrls il * i| |« i i i-«l -rnl -n n * 
i,r ri Bia j rriKiiifi «\ * 7 kills- mi Mic** «nn ■!» I tn* nf*hr *•- 

iix.u Hi.r im !ri -II iuUh afriiirtiri li» Mir r..irr- »i M-* 

ihniimrtfl II M l^nmlw tlnph Midi tin fnmlh Ml* i pfthpW 
wkluWwUMM rardnum* i In -urtinuil: -•! il ■ iMli^ftiiil rtimWIrf. 
hirli rrciiiytlk H"»iIihI iiim mitv ifrWTijl ii-'hlMWi M ll* 

bal dtM'KWlHi After iUMfWW" n. Hi;, dikr Ilir• Klllhr.r 
mill I,ITJ| ->ilirr w«rLrM, -In* hm mil * * f “ 

(rr ( .. J 1 J L > ¥. \V' rlnlniixliUllltliliffl uf 1un>- f ■ ■» T hlW IdiialilrP, llu I 
Mil' lihrllh-l \* up- I"’ iiErl-rrtihii nil ■ M-tt Hirfa S *niii utri.-iPki 

Mn t - IFhiMt-Ih.I i i l iiL-i i.l-.rlt* * i^- m W I-1 i r 1 1 iJijlki fh»n ^ •> • I'll- 

p-lnini Ah^Prai.e ! ft j iJ Jr_ A. s t A . _"l MriJ.i, . J-i ['^1'^ 
in.in If/fr if. fj-r-iw. * \jj.3n, 17;iJ^ Aiiitii l. L'W 

hinh-. ii rTjTLnl* iltokrmi ni a ilirp^i-fiilif d^l h IKUii 

u t a 11 l' 1 1 11 k ar aji.I unriK'.il iMy ux Hiill.imum in ilis' "|rr- i 

I-,,- j.il i in chilli i l '. lilili>ni im rlfrrUn* du imj^ '■ < h il 

(Mr iiaiti ijTHiilrtlW, tWif l» H 11 C IH# lnJlattn- 

i\uy4\ hniHir 1.1 PV«H 4 i M^Mt -Ih^hlM +r.iLii- - ifcl.c .. I. i 
l»Mk> f4ir iliahh-TiPlK tin- ffarnwrlir* in m.inni, c+lwdallj ll n 
Bn#ilhimt >S nil -lliii klfPirrHluS Ir^.ilttlrl.l -il«. i 

., M , | r imr W nariiifcn «il ah-i m fettWW Mir immi ■ 1 
ih, n -j. • |m r-M ■- in M.i- in ilmrtil ■«! i-iin rr M * fi r ili,iElu-LU 
.,iri|Hm'- in il.-ciik ulirilur m rv.h an iiiilymimli.i v --M M« 

m|iv«:u ki i ^ h i :i h<1 i-. 

| lift -r ESijtBirrFfis in Sl^Jicinr Hurifiii, I 1 1 ■ J irmhiflMick 

| n nmi,. Mi I' I ‘ M.I ! I n. M S“ I I ivli.jp I 'i ll 
„ i lui \i* rvF rlrilfi: .M ili'ii.itfhiVril M ICirilwJjiin. ^ - H n " ! 
in i 1 ii- . r i I > i Ii-m i 3 I* SVh p, 1^1 
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1 1 i in Mir irv.iiriii iir <il r-i-Tl-aln iH»<-.i fc n rcuhar V> -a -ru^i 

Mm me j,« i 5 iliii^li iin!i In-* irTiirrnl ihr iis -kl ■■iriliciF 4 : ■* ,|L -■ ' ■ 

Jlv iwd-ii ni y niiinMr in^fchrwl ihr lINlltM -unI uti is - m « 
Hd lYli mkwI imniksi!i IwpM n PrmTH-trtlMhr iif IE4 draiw*' F-* 
itf nr.trh a i^icree IiibUt. TliP nf bniimif Mirm In Mm- hnalL 

11 ihi^rj JiNirr in (M yhi| ilix-fih In i ri i ii~hq clwm‘irl- 1 , t+ fwwi iniirlpirt. 

Tb» IHWflWII ■kKni iwU'%. wfcklj- liiiTimr «hw inlPF- 

ni' ii Mi ml |>pf mhL 111 11 ^ 1 1 i- i ii’rn-NT aSI illlin ' 'imi' ■ 1 "■ 
']. ii. 1 1 ilir mic. Sum m ii'.»iij'-‘i-■>■*1 ihr mi-iulsmik iI^.ii— 

firar, Tiir ki niir-‘T«mii' luiT-ii! i-lifn. il-■ Mi-i| -.“ ii ^ I h !•■ 

Ilar-.il niil ■Ci>lil-4rii lurilh juM im-t p-..ufnh- iihr^.i h»ju-i ar"! 
4 ,| 1 isT«. --ii. il |iTiurl M« Hu i-L-rrlfal -.-rr^Hr«i ( v^n- limi *■ 
j-rniil Jl"rr Mi.iMirrniv i!hi«1i(Ii all "I ^pvaHhii Ms.-- 

tf'tHFar. 

TIk i« "ill »Ih ur ninilPMiirit ^rr, ! i1.inm3 in j'* r ffPi ' 
f dhci<ral .pi. % Jinl in INI tirt -^rH i-l 'A^* 

I j ji.r-i. mi bx ii.lt.iwnl i :■ i’ut !”-• !nxr^ uni ibr tt«iIi- 

«iiPr Ii-:iiu 1 I-- 1-r pcfnuiunat Thr mn in whirh tlk 1 trralrtTr^ir 
|a, 3 rj MH'lwIr liwmBi ih ihliwh jiLjji—' pcrLftff^it al lalrp itapn jfltr 
«fff 43 td|l fur#. nKL'urrm hi llviw u^«c« tily-w- llirr^ 

urn. -i!i««Tiail nil4rM.nl «.i 1?N jirlkh kuiumrlnv i i-"-« TIk 

Ci LkUrfC}' nihMir dfilW nl iJirrupnjlk mtrfcwi lli.il f m N {**'•' 

11>4r-r11 111 III- llk^di m ■ U nflMI . M',ll ill F'minill* M^ir I « 

I . pii 1—Ml jib E< M " ** - dl dJLl| ! ! HI '(T* * “ 'XTal 4 3 M ■ 

i * iti p ji mMt dMwnnp l» w In 

Mirrlpi P ftaihMt iSftfrrr 'H -fclplmKirit CHl iTlv mlttt r»lhl ihi 1ST*'- 
Iiaid h*i !».■ fpm»M.hcn.1 rPt-rf! m i rlywifrivrrrh^i ni H'? 

Hurn-di! Ikfr j'pli.-llh. U r Ilir*. Ilf Illllfll itllfinU tW 

; -P r hl-1 B1C r i* III- firtl r-rtir-. ' ikslllrltnt, kit ki flirt I Mr r f-.41“ -i - 
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^ |]w l ITJi rh M if r]lr L-rthM^B 1 r l aifc-i 
|n rjfpMk #C*t tl* 11 iif ,, 

11 r jir^r 1" Mk dunce 1 In 
Itrfirfi cflndy^UnB -Mf ■4ntTiiiib « , n 
| J-hbW Nit* W p *>h i:!iMn i m k 

^ Ltir *4 (rtirrprra-1 itttf li : . 

yi inar^wl* i.'Jll*™? • ita - !r 1 :r 

Tl'*' < +!tiTT _i 

fitr iMj.Fr, I"' ^Iitf nardiua!! - .. Uitt - 

pr.-lihvlicih pmunkitii |pm j 

uliffl in Biff hfffMFP tW irsii h*| , 
ikj> i. Dr. R*-*iinMra \[*+ cmiHiinB Mnfl hi n «t 
JVfiiptjc j»"I 1-3 iSr StctL,*; , + l .% n>J r . 

-'I MnLJdM 

Uvfl ui I hf l.llv , | 111 -.1 i ■ 1 p .nil- : : . f la , hi- 

I Kp.m.* Itipl itihlrr rri| cart ur nL-Mr .ai. i-i 3hnp mh j ^u- 
fachtflJr in klkiHirnii i. TW kftnithmt wm U »i , 

EttUl -pJcctTfcIf. i j* i ui p- 1 ir!i ii . . ■ i - ■ 

In* ltlia]ip€=ir ilnISi 111r m rj ri M il Tinj-rt , 1 1 .** M.'i»«. .r H. iifna 

4V rr IK> l-uiii-f Ji iIItI lilcE rlu?lip r—r-rj 

III rc'pjrv! In Miterinf IlfrilrJnh, ihr Ul.r I MafS-„?nTii H -In 

jri|irinnnp 

My nwn r.*3^f*r»Wir - i ihirtinr - trmir mLjlmupi 1 |fp 
I iiMinli ii hniMlb rriifivr.^! in ■ ii ■ i . Ir^» tp.«+ r n « 3 il m ■ 
wh- i ^pff oirfil fi r lyratwal 1 i|nn I 5Ni t , ^‘ Eknh t *m~ji, u 
lUlllirnin l»Ot IL -- I^irlil I !3: talirlSlrf -' J r • !• i,. Um Krarfil 

^hlllr rn tnsSf fa-mintf. I birr Mtfif 3 «m^ h: l»f. *s-r-l 1 4 1 
i. i juM I^fifcliirhi In ibn^ 11 "M » «n -i*i. - r. 

»¥ir ruhm+SIV rtf iivn>r ilnfalinlt. TW ^■kf4aiH«f i 4 4lT* 

^rallv in ntpJirkMif Mir kladiW --n timf Hr «hI m1 

|lr i^r-.it. i pfrEErr it?j* iuh’iL i ■ '■*!*•* ItaikrB-i 

iiu -i i • I llwpr i iiiijirutit 11' jmlimt J i4i* V«-i i ■ . !•■* iliin 1 
rnMIihk urulFirr fnh Ihr -jini •» lul 3 -, < * tn I i > llu ' 1 

■ i>r£ wtekM Is it jyMijlik iIni *r ifliiiiiiiw In lV-r run •■■ 
iLkp* hat uidiptilii mi .ii Hw fitUpitfl |m*tetr. wihU V* 

ixinlWl lik Tvrshnc iC 

[ rIIVB ik rj I intiP-Ufc 

Pin iht Ifr^Ulirl-.l nl iSlLf !j I ■ nf 1 1 I i . 

■Jut Jbe ^iawUir «ln1 Itlirh I r- r - r-'- 11 m ’ 1 

wiKikml 4 h 4ihl I* mWtrtirfl.i !k .!^i5»™. h »• « prT ; ^ ' 

Lu, il Ii. ik j i.h T ifi ibMfEWliT* r • ■ “ I 'I 

(AW flJlhhiH- It- IM cHjL klkl h MiM «*■“*■ *t UK! ■ 

VltffbM/r 

•PhTht- i* JuM.dirr virlrh I i-l'int- f» - ' rc11 * h r, ‘ r| ’” ■ 

.HI ,.r|»ir .liMhrfm I «l« •• ' V' .': 2S*" . ■ 

>‘|f w *nrl««T* Hflj niTTv-l M»-n ,, — 

All.T ■« I SlW f'-w, ,Sr v .... 

iiwp'»(vj„^ cun*. "■ Met -v -err,hi*. 

law in wH-in or hrr.iw . 

I» Iciiunl llui then ,f» |-.v- • - ;•'• ^ \ r , , 

.-llrh ftfu Lh |hf« I-MIST* x-^nSrj’l^Ii 

nl ,hi» ’ ■ ' ' ' p . 

Ihr t»m Ml c*U-> Ihr H.-i -M 
*W«s If Hm rr—nm - " r, 1r ' : ,’ ; '-r- 

Ilir p*n •Ttn • ..... 1-11 

M W *.!«« !>■ 'ir.il mklhrlfr- 

»hi. |j-ir . i *rtlini-k i* ■Ji'f f" *-* J ' _ ; , .. , ,!j nn. 

tun , i •>, enn •• t »«•.- -W ' ,M » 

■M li^inE Jl ihr 1 -1“4« E-Tanir 


tliaWm. al Tnti* amt Fimrf J;rr..-_ tv hl 

V II L « A JTL Par. > 1 '*• Sff 

In ilk r^jmiwiil "i r T '- n ‘ 1 ' J ' '- n 

■nl qii#PlW>*- TTic lurtrne h 
■rw4 fcUell nfw 1 ^ 


t A!»- r Jit 


lilkp 1 


■naWrirvi dbcHt* - 
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win iV MMi. Tbc p«t f.=>! I* Ih*i* “I 1 **! 11 * *T 

nan -I * c-rl Uhl llu ralMBll imlUll* *•* I'J.-fl U«*Hipl| 

Ml -MMini J. t'lcif .. rlMJ l> amJ I*. li»Uw. r1r,j 

„Jh, lit WT^ulil thr Itll Ol Mir l«hl, nil* I'rmidl 

I 1 iiiMJr: hi Iht mrirrt in * ■>* <Hh*f wjj 1h*n llrfmttlij lllr 

rian. .V mcf?t rffTfi-xt »i( nthruil 14 Iw H era 

i!x,i In :• ‘ ■= ■ -a 1 tij.Hr *nn •' »« *J‘ip nr*I •plrii. 

n „ *«.nHUHi. I >n Hi iaii ■IhhiM hr liltr*! in -M'l'/niK Umi 
.V n.*!r ilMl m nmi- rr*l ■'! (hr rulibrr 4 mp uivl raiwficTE it.iw 
n ;.>!. • *.11. Ar ifcii. -.r M,. 111* 11111M rf*iim «r *i Ihr ihiHh, 
■, w ,nr ,1 ,1 <. llx rx ■ ill I Mill '< * , 'ilt’i- «llN Hl«i Wllftlr Hit 

J, |>, i I ..SurunJ +..■>" rr• 1111 • hi ilir ImHimfl ■'! umMarJical 
i-pkii-l nmi h ulI ■mpc^rurt’. 

I I ."I r«<n 1 i,| lh. Mrailin *|.J r-ln. fftlti.n ■ |'r,linliaDiT HflWnl 

Hy Ii ■... W S. ih r 51 I’. St J*>M- M«. ui A%nr. .Un. 31 I 

s f. ju. rim. iwn 

Tin 3 «iipu t. ls i lijl Hrfi] fi.r till 1 mrok.ninis ■ ( *S«trM 

nap;!yhii , i 1l :« iks. i-j mf m-JUJH - ! r»rr\rs rp s '.r jiflii^ 111 LI hr HVll 

r? -j| fclra Trciin in -=ii^-tli-”» n- 1 ” 11 ijjiiiml Miippcwct, il fcP 

; I , I ml rrtifjrfil IrrpliiiLllCi. 

S^ aitH—tlir . nlmirj wthmcaluM Hyp Is bcil 

Irt I Ik marc uf TM jJOljrp Mul HWjl 1 

rt^hmiru IX arttltflnn^W a" Hi aqirs th ii|1.| hr 

I r *r r « ! ill |r. i. ;--'2P dulHerfP}- I fir lliyi» pr-«Ji,n|i i|lii|ei| ■;H 1 1 :■ 1 1 
.j .11,i tpc pfuiLtfl b. Lhc I^hiLlp mrihul Hkh A.niPil.i ilithCT 
pcnnalh-o - \ iht |u*r, Tlrii .1 MrtiOfliflJ true u[ tlH-r 
nmldljf pol>fn (hit W Mwmlr de»riii|i Ifl a™ rf ulccnidir 
.HSdft , 

l^niLlinraio—C >he >l«iitil bccin *tTV gradually *nH hDf 

* ujiil- ar ( , i Uim Ihe patinH Jwtopi i mlclUHts ukhI lurucr 
inn Jttacflced. Tl™ BPijslli* -rxlnlm u ^ir- uijc IsulKip 

\o ns-,.? . :n! the paHrrH tnufcE k ktpi ™Jct ^ii.rr¥ilMiiL fur rKHilla 
zUrt+znl- 

fjEfincv'u—Aifrfe-ffsiKiiiunii \> bi iar (lit*- n»hl frnyucitl if*■“III 
«fH£mnJr i J ! eil in- ik ptltuhi arvJ L^liii' edli^i. • n , 'l | 

hav* 4-Mr«ninl ilkllirrmj. is. iehi-iir rwurrmcr hi tk 
i Jirr-fl .ran hiiiiherruy i+ L -r |iiffrnihk h> .-iiTk'cr.:- ui |]h« r:^l 
i^pc ’‘f c-ain^rf. 

I hr annul a r nl .rr> w|li tkjalil ii-ffl Ih- MHwftsrf by dfa- 

iSirffli*. 

TnknzuNmai £hti|i9f akiT - lirj.1 iTf-. quirldsr_ affn 

Ifraimpirt hk i|n:ii .|ii lar iLiatlirr-M'. Tlir iii^rfridmii plctr bnmb- 
ing thr in*! frH'iT l> r“l hi ibr bi|m1ar Tnrthnd, 

C«fi5tVPti£iflls 

ChLilJicrmy ii ihe IrnUnnm I L'li-.itr in TirtramrchAi* 
r raJICTT Ihail fr- irrlh :Mf: I hr 3uHki>l mS |! ■ .IISL i=hJ Ih - 111 : 5-11 
iiuE Tsikrculi u? ■nU-rrh ■ r>.->.1iuu an>J I'nKnr ftir.iii I n tilrf 

r?nr--- 1 v v|Ki. _ 1 .-iatH iiu;> fc-r de« 1 HvJnl 3|m1 

rh«treL 

■- -»r I IjI PlfliC-F |- , rr..-cd , l-*--r - ill R hmviilnjlwl IliciJi-, |-'r. Ill- il-<- 

Lir^iiLrsrBMSfL ini G™s>nPiiRj. Nrnr V..tL prmE-tira^iuLilT M.'«lir-*l 
Srtifrfif uid ir»--iir*l. iliy ^'-ikr T. l^aiiiirniclMf, M,. O., t"nr- 
f«Mr <rf Cflni«wlp(ry -ifi'i JWlrcbtf <'f (N* IVf'inmTiil. N-"-^ 
Viark Pdft^CrarfTWjh' Itnlk^B SflHiil -Will FTmpltil. in f :L « 
EnafcwT /. II. TIM W m. Ai^hkii it 

Rr-Jil -rf ri:rr i hr i i* i'H%.i«rir< nmS fivrjecolr^]-. ^1-- 

Mf ! a! - • -L-rpiivrfish VU- . Jiirw 17 LK, l>i> 
j'n^ e-*'., ii' ii'ircifni'rm Thf r^iritiv# pair ofc the H-ilvnnir 
■ufrrisr, iiis-lir-l i i:*r kilfrirw rni2fcdc niTcrrf with 1 muriMi -nr 
J j- r pn:m>ki plunlulnr •cfitfifcni, rclrncn ifiiimIc ftlir n-a ar - ' 
fesianilitfi drnilalnTy aclii-itH. I utiEirrH il b'r r--tn- V ^ 1- - 
in tie EratnarrH ««i crr.irjl »!cikiiIi, uriirftEn-iun^ and BBtrav' 

-plaii* Lkinr l>> U irillhniimT* nl riirmir -iihI lurfrtiuil the 
, ^ ,A Ih# rlrr^Hlri l-_iii \\ftr 14 |a|br. llm CrtTix i JJI lh- 

ETa'^Mlb |uiinlr*j § !v l^lLili'! TfrslllirtjL Efj.lim± 

CiUjrK2aJ^» a/ JA# r/viMJ tlul ohilrfualhiii jIi \ 

fkiif eNji *rf fh»m|sllfjtf- , l lijf i&*tliuj# jnrielvxn mi tk ■ 

m^I «ari f* tjHila 1 -r? irralnl ^‘lli luncical iFiiLlirtRii'i ■ 

fAnlAi-rm I Jr M-*is I . .h i--. I 111 ir.Ms.m - 

ii.-f’. ihr r *.!« - i.«h a r M 1 -I m 11111.1 jiuI uEj |f i | r i I. ■ i ! a - — 4 ■ ■ 

rJ.fi k ■ ij (E iisE. ti trill in ir ii:: :ih t B ! mil. mii i.ij iir^m miLl i • I "| k . sii.ii 

|rH-Uhn L1 j4iH lif ik HTHhct uLilfal r, rilul ■hkHIE »illnn|llirill Irtwhnl 


h eriiwiri* -, i * pEalmimi :r*“iu3i, wixf arndM i. . .,i ir „ , 

' : mthi ^MiT 1 "i -M iitMitUrl ^hn ^ ' 

KlMf,i Brt ,H“ *M<m™iuJ Jun i|mL J,rW jr^LT 

EiiniiHf jMMiHitii.de Hjf .M. | Jie <5*55; 

^ iftMnUlHflil I* PHMT.1 *l...l ? .hi r*r..n.l Z 

mlinul -■ ,n,i 1hr " ,a "™ fisinl^JK .)„rH MlEll 4 ^ ™ 

ih- wri« 

l/r ju.h' Tilt .-!-*<*miiJ1 an.ii.jt |j™ rt nr,„- 

u1:i , * MLHlt ll[.i*.il*"i ■ Hicmiir-i il. . .. in ,|, r ,,, 
nT [iiriK mini lhCHfih.il 

(..ni.n«li<r TlHltmin. Ill r,l,n„ r rfir.l h >,J. h V i r . n .rj* 

Hillmaac h? Ih- lT-.rr«p.Mcn V *li« oJ liMiliErnu !: , Ip-rsii-, 

Il fxJilMiciKi M U. 1 NwTtrarnl I fr.*' . i„. |t.MpitaS 

KriMacV; Nr* Jcisey, lit t tnj .'imj. # n - u .1 ;# 

WW 

Tl,,- palKfil Mill! RCilHitrhtHl cp«lhf]rilh<>* |. :mqmi|ji r ^ put M 

tiVI ML 1ml Th* icTDlum it lutmiKnl lifc Hie . -; !rn,^ 

,.1 Misp|nnc j pint* 'I Hi[hH*ivr ipLirrc ji n ilk- l^nh- I hr 
jiILtti ivr mlnclh ii ii|w:*iiE inched m a Iiji |j un^ptiE 

prfilKIfVn «JSniL ^ 1 I=mH OldlT. |‘^l rralrs i. mup pilini firr iSf 

iydc'Lurri IErat rn Inr Nrnl I ' NH ■« hd. ra-n .-In: 

in ihe pKaiie --H n kii u.xlrf > n ■ I li ■ -iimi*«, applici- 

1.. r , iliil Ihc [Hhnlfc Ik fii-.SI rpflr 11 > fehr« Ik^ FiU lui:,. ilqi-L |. f 

..■iii. 1 h.ili Id ■ iiit hniid ji #ndi | r rfonni>ifl wlrli iln ifnj i.4 

^JmkpiifHi nrwl duly clLrreiSrrf, Llir |usir-:i c- j... . .! ji!«nr;i sri je 

1.1.. hi - Tim ** L - iJRiidrr«| ci.it jil ■.rljL^^r « tTir IrEamirM h»: 
tn n il: ;.Tii I p^M - «E It Wf U ■ .= el^ttiijr- J IxTfT ;■ iKi fll 

Irid ilHim ^ x ft tndii?> in liir *1iirJi .* iBrtninml « Ih 
j;riTit wail lb certain k^rr cm bet mil |ib —iL urv 1 t i - J-miiiriLi. 
irul a dmalln- |Meve i I tlsr ^n:«. nuinial akul 1 t ! n.. -:r- - 

. i 3t - ftlikh mi ill 9 It >-1 Jikal tlir i n.. ilkn ; .ri . :.,| hf'A m i L* 

I , dk* ]incirl-l fc '-nr r^^eTTiti J i thai r M rMuisi 

ririHUIfll wuii Ihfrf Lirs« clrcfrr#1n *r- lirpctKi* 1 ! r. 1# *r, 

nin-i u«r=iM ik small Entii-ula-r rljmji ■.iiiili i- ■ i!w -u-L«- 
In ihr Iia« >df v.v k-.r -nu ih tlir N’csuk l!..sp<ial Mrat* 
casc-w i> 1 RcniiwHbr+l r-pi-LiduniEb. HI Uii* «ru >hiN 

epHlkljTniaiiMiiy wis IM^'. 

tilf^LriliUrieO- m eIie frciCratifST I'lenn* Elrtvirjl L nil'll 1 

Hy r-Vijifc M M- \.K Ij* .\rjsrft*. ifl Ammrn 

Vrar V. Vli:&-ftLft, |w im rSn^lmd I.- 1>llbl Alf 

5L im. 

EiectratuiWT i» Ik nioirt r-niii“K Jiimr rrM-thol r, r -i r rrrjrp 
rnrPil mC llEerlllU ifHl • 

ncctmtmrwc*j Ip df**thm* &■ tfrathlt tFwtumi «sl 

juferti™ lif H-.r irrA-ix iKin ^in ■ "!■■ r mn 1 -: 

Kl«i™,„r K rr. Ilffctrw... IlLl'mi-HI *1.1 - ; i...l,i i- *r nH " 
wlnrli i| * b cine impair thr fitnti™ "J dts mr.« a.*iurr "I I 
ccrvkK. 

I'ki i ruiiu^iirj.1 nx-tluNEs d-f Srahiu iWr ,! ‘ 

fh-iiiai I Lis r ^mveiJ rc3«blt 

The miaF rwnll p.I cr^nUai^ ! 

nif*i|iticaL*iJ «Hel* tsceialiiimt f|<? m* H™* 1 *. '" . ^ Jal 

.Ticces.lMl vliMi* iilimtim> rn 1 * 1 ' Kil lu" flrarfT 
rlcaiier FveEd fof (Ihp (Kncerliifp! 

■iMhPMtoRlBil I lirr I'r.vTjurf. . ' 'V* . , 

Ikjliimnrv In d«wHh !*». >■»»«».<«.- ■ •' . 

f tflkntl . i].m ■rtf Min' .rJfcnJjp. “ 5( " , ' r - l ‘ ‘ " J r _• 1 , rf . ,^11 
fdJirr d-imiliih-n a mlrctii^n -? I -'j- / » pri .. r 

iMti ociiiir i* SrH Mk |af ln4h i^* '° Jr " ,JJ| jt*' B ttihril fifilWi 
Imiurnlly imninni! ■DlKiwjn JV-. '^Minr^JohUlirn ramd 
Thr HTJEunrlr if i**iS with * ^‘C - l |nr ^ .. 

RtdMHbill WTW-* 1* diuAI> 'u r ,«e u^K *^25 

irfmir^l brji.HL OjnT-ll ilirn'clf |:. thr Mirl*« - 

m-nltr rlrbEPivli . it, j. 

A. ikin (bit k «"■' Mptfnd nitrem ■■ 

rll lEii^ct umC^rl VI -r I! I ihf ■niK 1 j. iB - . U Iror.-if! 

prefnrnL nx ihr rlllirr -Mil -4 «k rt™’ ■ 

(VwfraJ ii^r - I -’h jI amjh^ia 1 
4fy im virefrly n^lrf ** * " P ^ 

rurrmt 
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ELECTRO-SURGERY' 

Hi 1 Wilh-.n-. P. M^Frr. M D. 

B^eriul], Mm. 

A r ill l- (irufienl day, whm dtacrituiig ihc »s^ oi eL^ 
iricily hi surgical procedures, reference in riuvisl 
i my instance implies the employment Ii: high t requeue l 
vtcttyrkdl iTurrvisiRi which may have different Character¬ 
istic such at rile damped wave produced by means of 
■ I high frequency electrical apparatus having a '■park 
K'iP irt vircuil ami the undamped wave which we yet 
front a hitch frequency anna rains having radio lubes 
in Us circuit. 

Tissue may ho separated or ml through by a correal 
from a high frequency apparatus in which the nscUlai- 
ill;; circuits are so balanced that a wave which is Mul 
mure Ilian 20'; damped is produced, or tor tile same 
purpose we may u.se the undamped wave high 1 re¬ 
queue}' current giving a constant ami steady heal effect 
which will quickly cut Eta tvny through, an or dinar v 
needle serving as the active vlecltode. This cicctrkal 
action has been described bv various writers using 
many different names, some of which are very sugges¬ 
tive of commercialism, conveying no expression of lire 
particular procedure involveJ. 

Many times attention lias been called to die impor¬ 
tance rs'f avoiding a duplication nl terms used in deserifr¬ 
ill g electrical current effects or methods of i real-men r. 
as ihis results in much confusion nf ideas. \n 1 once 
more a plea is made, as First alluded 10 hv die wriler 
about tun years ago, for the marc general use oi the 
term "elediMuttier/' which comprises ihe us-, of elec, 
triclty in its many forms for the destruction or rcrrmv.il 
■ d body tissue. 

Dr. Harvey Cushing, Professor ui Surgery in Harvard 
University slrtSMB mis pofnl in the knowing quuln.- 
iion from .in extremely valuable Contfiblttir'il In the 
annals of survey of ibe subject ol "Mttiingiomai Aris¬ 
ing; I ruin the 01 factory Groove and their Removal by the 
Ail of Electro-Surgery" published in Th, Lane, f. of 
London, England, Jime die 2"idi. 1027: "Since, hv Use 
employ men t' of a small factive") etecfroife and a 
large Vdltdiffcreiif') electrode, all the vulrni l; effects 
can be con lined h» Urn tissues in the immediate vicinity 
Of the active electrode, it coustilulcS :i surgical tool 
winch bids fair to replace the scalpel in CCrfaltl Fields 01 
work. 

Naturally enough, tallowing Ptuzi’s lead, this new 
adjunct to surgery has for obvious reasons Ken Chicly 
restricted to the removal ill malignant growths and has. 
therefore, remained largely fit the hands of specialists 
who arc called upon id treat malignant disease in iu- 
accesslbln places. Those who have seriously employed 
llicse methods m (In- erlfr(Viioa nl carcinoma about 
Ifie uKurllt and other bndv orifice* haw wrillcn enlhusd- 

4 9Ei>L.J nl O-iH InnIIAl >E...1l„i f ili» Y*rnui*l -■■■I- M' 
Jlorl-tJ- nl Stlri.llrl.lirv, Ortnlirr 14 >1-3 
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a*fcrr-illi - rh? *■-.!I> j cv I. Kill iiK'-inwliilL-, owing lo Nit 
varieljr nl trade miik* wlifcb M .uvu Emu in trmjn^^a, itii 
Urn c*'nIn'iMn hafl mri^n -n ti - ilac mc-iiijiic rtf IlllfiTtrn- 
ti-iin- ilinrhi'imy* ^ndiiihuuuiy. .milI sd i.pii, No Ili? h.i r « 

IK •. Kvn conlUM^ri m rej-urd n■ ihc various. lurms »E 

,u L- i IhnE .uc eiiipLimil, whelhci iimpditr nr InpnPat, 

ia i-i,i !, i im i.:iiltin^. ■ kludrjlktn, nr l-h:i filial nut. For 
■’ii JiiMii’lilk-JciiMS, ihurcfnrq, it wuulil guwill EkH- 
M >■ dec Hinv I'p. mil Id Ldililc lllc single imh nf p, dec- 

' n ■ 11 li*..- i ' bar all ilic^si; varied fNcrlOrmnncci/' 

! k'tirsi-'iun'UR tins .1 distinctive pi ace in Ilk- Ie^IlM nil 
mI ■- well i* special surgical ctutewur, is u mri-. 
k- urai with MJvty ferijtg satisfactory resubs iii 

:hc irc-iEntcnl 0 I main - conilitkills UtfrCCoEurc 1 Lliinguruu^ 
.ih r -1 u lvi'^ ihlif E' 1 )' the ccnplctymcnj oT bnift fliKgmy- 
Gi centum** rEiv surgeon encounters pathnlnsiHl cokum- 
ii - 1 - wliidi (it- v..inmn conkud wish successfully, cine 
In 11n? Iunlulilv nf ihcclhlg Willi lihciml r-dllahle hembr- 
r h,i^e, either luvaim" Hie 1 is such thru it will nul 
2 cm in ligature or because sldughinc lo|[<iwing liis 
1 j'L.M .1 1 n 1 iii i;-.iV i«vii c.lI In iii idifrnriaifj Viktnd rhinl 

E reduce itiMiWuMMi 1 ami even dnuig^uits 4ienrciin.lnry 

Eliding. 

TIk- jm^cediirc jE ckelru-tiirgcry, wlicn used by Elic 
sur^i-iMi ■! pr«fcpi*r training ami esp*: ricncc is readily 
.Wlrutl-abte and cidkrlv sate, 
h c. important in Elie litMmivlU hn itesUrnyiitg :nsy 
k^Kin, |«:irric 1 il-Trly Hint <.>E ii InnUgiMfll itillute. Ibal Hw 
: r-, 3 ■ | ■>. 1.1 r n>h s hi VijIlI completely remove i fc r destroy Elk. 1 
^ri-wMi. otherwise iU‘ iiiigltl stimulate new diseased cell 
■LLtjnrilY- 

[ 1 r. B. Eibik Nbapi mid Dr, ,\, l.r. Desjardins 

■1 the Mavii CIJrtic hive published m*m iitteb?&Eing re- 
i 'tz-, cmiecrnijig the value and iriipi.trtiHKU nE dev'lm- 
flirgcry. particularly in ilie rcmnvnf nf acce^d'h 1 
crowd'ifc. EllStcfinan says, "Surgical iliaiJiemiy is -as- 
fiumin|4 Rtii-iilfr usipuilmv in ^rmiiv e!iatcs r especially 
in ih ■ rcnmvnl »t iiinliuitailt and tHHlign litnnrH rrf the 
lace, ifimll. and oropnaryils, Ebe^riiKMgktTAlicrn w 
^fcip^ii'pr In ihe nidirrnrv mellKHls nf caLlEeiV." Dk- 
iamittl ^.ays a "The suii'ic.a] np]ilicai1inn ui Ltklllhrmiy 
a ba^ed 4ici si> cnnc<*«(filing the he.it at nine pftM nlS 
ka product iittm deatruciion. By means suitnblc 
ckctnodc-s, such cniictiilratiuii uu( coiuequeiil slestmc- 
n i>n L.in Ik- varied williin Fair I v wide I [mil*. bisuliLi 111 v 
Idler k'UJly Eruni cautery. In Hie Termer, the bent is 
n--r tfjn^niirLHt b* i he lissuL-H by a hoc instruiritiM is 
n\n case s^nli ihc cautery. WEicil ttic iliathennic clec- 
• r- I- » tfcriiLi^lsi in ccrtaiiii rcLuion In l]ic [issue*, the 
iPi^trsmiL-nf icr 111 nnti tcm|. Ilm lie^t Endup prmliiLX'd in the 
It suits rEn-iEh.. Ivl-s Ity tEu-ir r^aiKla nev In tln L p?iss.i^c 
■ii like idcctfkal cT4freiH. M 

The cfledi rm hndy tissue wlien the ht|^Er Irci.pur n_cy 
tfeclriraE oirrcucs are uM!d for ilfi leriuwal are ordnpriEy 
rdcftnl so ai dcsiceattuii aud eongulalioi^ dcB-ifCnlion 
m.canui|2 tk* ctfecl uf drying 4ic ddiyifratksn, 1 hiM> aclidfl 
foemg tuperfiyial. ami coagiil.nErinii me.inin|> the deep 
Jp.-Mmn.lisv i liecl *4 ihc Sirgh frci]uencj p turrcnl For 
she putfMjw fd ioleeSirO fi S^fU€ r Ty, apparatus, flmutd 3ic 
■■■‘ly a i'Biiiit.mK and etNi*l%senE mitpui rd vur- 
frtn id su.fkcft-nl capacdy ami which will pi-nlucc 11" 
rrqiiirvd ^uahly nf ^pa-rk *nf cruiEacl eikT^y, Tlic spark 


pari ol Ihc ^pp.inllis. h 45 3 * CT y 'mi-iirtant 

Reference [□ dtc Eemi .. 

pa p^ win m^n ihedwp ; M fhi1 

Esiie Ilw high frequency cirrrcnl in dtrertSaL'i 1 "l 
Incans of aclnc d«frode cannL’di'ii u-.rh 
(erimn.il ill c^njuncli.m will, the incliffelS, P £ lf S 
.uriiieclcd w,lh the o«iex rermin.il nl rhe high 
mAdhre .md applied Iqr HIV COlHdifeit prirr of il^bo^ 

(ton With tile dampLHl W.ive chfl ract e ristic, | 

(lulled lor IhL- removal of many fftjrm ol cancer v, lri I. 
ar* ..r WCevsible in wyilics. 4 I W In (rualinv 

iiL-oji aeAied gvowths afifr thev .iu lai.,.m,.j h v mca! 5 
iiF ilEL‘ ordinary surgiL-al proedbre. There is vim- FiiTl- 
sloughmu beytmd rlic border of Current aMlafl and 
NC.ircelj' any pain or olliex ili^itribh reaction 
ini! IBP [rearmedr. IJI-.-ulI Vessels ,ind Ivmpti channels 
are irililWilIJUely sealed so lhal (here i;- no bl&H|: loss and 
to poBsmlo an Iran iv* fs>r Ihc migrat icin or Jise.1% 
culls aru flffc-ctivyly $Unl oil and dn^/d. 

In the opcTJilkin fur lhe rv.-rmival sii [’inwrits hy vEuc- 
iTU-coafiiiL’itimip the fnlliiv. 11^' k-chniqui 1 r, out 
uhcluIIv cinploytd by die wrilci: ^ 3 ^:^ nirtilleri-nt 
MielAt cicrlrtstle usually R* ^ h' t is applied In 

some pan nd the bndy wlv F t i^iKid enwt ^an Ew nii- 
l.imed as rul ihc back belvW llte ant;lc ul Ihc up 11 Li. 
gunural ^nav^ilwjsta ur l ™.aS < 11 l ii as iivnv lilii.d;ni. 
nuiug used. The jwtivif fk-cinv.u- ccmsistinj; nf -1 sut- 
Mcaf I:nire IiIeclI in an. iimdaisd IwmlJe is used in con¬ 
tact with ibe Hssim! lo Lu 1 remuecd. Tk Licrrml if ltial 
iKlivcted Emm ,s suitaEtk 1 high Eiuv^Mtcv appamlus nl 
Eiic d“AT 3 myal 1 \yw whitJi will ik'lsivi * l^'i ■ h iri- 
perajp* and remain eormiailt an JcEinn Ttie tiirrrenl is 
turned ' h ia by ait aFs ^iaril, .mtl dmW 1 . . -..-.1 until 
Ikupiulltirini iKCUf^ ns shi>wrl hi 1 the csn'k-ftE appearance 
of 1 he (ks4ie. The knife iii-.ri.-d u^l Ih■■ ■ ! nm .1 !■*- 
iOhv chi: margin ul Ilk 1 B -iJ• ''ivlIi v ~ then ^ml!. .ilk nioeed 
IhTfiiuirlt sit l!* circuinferi'n^e wUh 4 ruiary ir ! ,|1|l,n - ^ 
tfnwth t^iiag lifted, -i^ ii hecnaniJ^ -».-p,i ■ -■- M “ lllL ' 
Ollier baud bv means nf .1 'Uiitre mi bedded afl h 1 '- -i r||L - 
lure m bv forceps. This ts eonUnucd JwtJiiff fC ™ 
moval is -icc&ltiplislipd- I 1 cundi[!«n? an - lechmilin- & r i' 
correct no hloeJiny result* .™'- ■ 1 ' l 1 l !‘ ,(n 
i. asattred. Very hi Ik if ,my pain fi'llowfi 1 Wf** 

Iivill !ilLMl K h occurs ItfJvirtR tolllljT 

The method of dccf«w«i^4l*ao *4*f*J^J* ^ 

tr«l(Mfl.l of .1 RrtMt VO nr IV "I 

n»0y (WWI# Of (he body. IB ln : n in' I rll rlu- 
■ i l ieT.-i 1 1 l i r 11 .ic led (O rhv b^hI — ■« M* '^ 
trcnlitvoE L . f .i mntthcr^ ciSW ^'tular n> Ihe n - 

I >5 _. am- Si.i.—w.iv .iper.Ued fit I'v ^ •' ' 

i?5»» 

the longue ittN.ur il^v - ml ■ '*■ - f j H i . rh ,,. . 

walnn(, Tim patient was iiinv-s --l ■ * ^ |lL , y t|] r .^ N 

Iflolrlh gag bdrtR tn^Hevl. ihi , ,., !vr y ]L 

as/^awj'aa fissf 

cheek wa* dmidcd l') 1 ,1!l f V ihr r „.- v h> rheandf ■ ■ 

the.itiRle »r (he rns'iillr i‘J 1 P 1 " 1 .^ rt , s ■: 

the jaw thuo«xpuMrj|j tJiegm ^- <|lkk . .iv^iTd^ to 
hy vul< oil; it away with a trior li 
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ilH mrllHNi of L , .lK!rvMVn.i|;H!jitlsin pmioutly lEM^fjbcd. 
There i4 i a> n.i blfifthlfcf>. IS /ill Vt'Udvi Wi re Immediately 
dmied oiif bh I‘u- i li'crrh-.il rneiRV in I he QpVMlh -\H 
The surface klr a I ft# temovai w» defe¬ 
cated and 11147 line nl Llvrn-m’iilton csdendud well beyond 
5hv djsr.lhrd tissue. The .ihu'ltle ui bleeding Jriakfri it 
rauhih cj.fiH 1 1 m VH;inliPf ju*1 whal k Ukijkg pLtfc En the 
*>p?Miivv iis i l'l. jn.1 wl- .aif chats .ibfe to' petioKti nur 
ui^rk with more accuracy. By Ihis inelltoU iyc arc l>ci- 
fi.r „ih!e to deMfuy irmlignanl cells, which nun- he ai 
^■rriL- d^cafiCL- hu\\m\ Hie gmvihj thin diminishing nny 
tcudeiKT ten reoirr^cf. 

It. U' jl .! .iS ,—was optFitin] oq b\ the writer 

thrfti ydan ago tor lb* mmwal &f ait bctemnne ku- 
copFafcia i'!v«i!« I Tii: Eh-c check adjacent lo ike k:Fc lowur 
pv> . Hies i: 1 l.-iI been enviously trc-ilud iny radium 
i'll rui* yeiT with m> result rscept that itoe disease was 
much aggravated, the paEfcrtl stiffen rig ccinjjderabk 
pjjn afit-r each ^ppltcatuort. The radium treatment in 
Ehi ■ case was given by a physician who 'Was skilled and 
vsperreikcd in its use. Tim diseased litsue w ns re¬ 
moved by d«tfo<flapjlattdiij the indifferent tiwtal eke- 
t™ie, aips S“ Sf 10\ WHS placed under Ihe shoulders, and 
Ih-L surgical hoite in - r m irttirlited handle waj used 
the active electrode; this WM tarried around She 
bcyfcnd ife maigEn,, (h e growUi being gradual I c lifted 
in-ni in bed as il was separated by ihi current contact. 
Shmyftsp covered all the coaguljiceJerta. which is- usuah 
and ihfw Kparalfcd in about two weeks, During this 
tinea ihe patient w» able lo l>c about -every iLiy. bid 
Very little discmfifort, required nn narcoh^., and had 
blood loss during or after the operation. Up En 
Mu? present lime (he urea treated has held its full degree 
flf iinpiovcmuL 

Malignant COcidJlious involving the mu^QUS mem- 
brants, ae cancer of Ihe tongue, leucoplakia. elc, p 
usually respond very link if a! all, to iiiNMnent In 
%-ray or radium .“doiie, w hereas when cIcclKHcaajpiLi- 
ri-in ;s tosed. che mwuh^ ^ tssimhy salislaclOrh-. En cna^- 
uPaling tissue which l-; g1i>i^ m bon> SEruciures, care 
’■huuhJ be iz.xcrcistJ not to coagulate deeply enough lo 
tScsIrny the perioiLCL-urn, as il lake 1 ! coins id* a 1 a Site time, 
Bvtn m,iny monlhs in some oses. (or ihis m heal The 
■entire bony ssjuxlurc may he d^slrayed wtcit necessary, 
should also be exercised in .ill th^-se ir^jihiiun'ci 
chAE Ihe indifTerenl electrode closuly apnfuixarnali.^ 
ihe skm surface; il should he held in pliice nv n hand- 
a^L*. preferably of elastic materia 1 5 so 1 I 1.11 i i ch* palieni 
no.-'vs it h tml Vi vaihilv dislodped. Very sevtru burn¬ 
ing may result fcom WCVt or improper electrkal con- 
^l- iJiw rrj Use arc formud m list air space between 
s 8 ?!- dectrorte nnd th-:- lEdn; good eltclticnl cofllacl, ihert- 
U*rt. mirsa he m-aTniairted tlsrniLEhrjut i lie idUfe «p*ra- 
lion, 

Ekcc^v-nRuEoitOtv if prnperfy [wrfnrmtid 4 i^ n^r at- 
». "mpansc 1 h^ iUrgic,it sluxk r lienLorrh-i^e, Qt my loss 
1 urn it; 11 j .i I ctT the operathm In EpeaEiup 

L’jrfwihs in I3ir nrnutti, siitni-iiptqe^ Ibc c^iafpjlallon wiFI 
r-.v ;vr htynnd lln- p^inE ol aclual conlacb mu I ii is ^veft 
to wnlcli ihrtc c*#r* during Ihe tldbgl^tc piwui io 
^ K ur ' r| P :u|.iir". 1 pr--.ilile bh-t 1 1mp* u hen die srough 

1u 'K'p-Trnk. I ha-s, hr>wrm N Will Vvff ^L-ldnall 


Of CUT. Whtk 1llL opurjuun <,i -j.,. 
going on, il flnj- Ei]«d Jng S UtaSS^f^fe 

HsmiikliitMty rantfwllej bv ai»i|vi|i^Tif- P i^5L' i: , n ^F ^ 
{u jls, muree. ' Vi -' K ll,c 4c1Jk * ^Klffldt 

While the fooi swiKEi may he m-j h t «, 
wiih which to lunt the iTiritffi.rir 1^'iptrator, 
jjiaitviiltagt ol dividing fc alii-injnn .‘hV'' ‘ u “ r Ll 
Nlwecn Ji«* hWkfa IrJ“K* "li 
j.Hil switch Ihif currejir aneei^h lj™ ■ ,i C 
so iluit fur the ordinuv puri^al^' :f L - Ubk0 ' 
ulhtbon ofUiation Clic aid ol agmd ^ StlMH^i rtSS i 
n.c thr appArrUtiSr v hu can qukltfy change itu cuntrol 

•"EL al£J2“ f r ri,lww 11,31 «S JSK 

! >! IlSI ^anogiiE oE Curr-eni, Ltuniria^ ( i r ^,. 
signalled by (he operaicn, gkei ih* must latlsfuctorv 

jPRHlwr 

Thl? “I"™ MS ^ diile^iTd UJIy IV ek*r ruilk wbctl 
u^«r. K eltclrfcal curias lo CMBulaw, as l:,v brti i- JlL k 

is his ubwrvaunii o| the d3in S « lading pb-^. ur in 
urIil 1 r words che rmclton an fte deftro^d i-vn: Th- 
□mount mI character el itirmm c.^ein C :’ ^uii 
ctic lim* JIi^lIvcI lor its apphCnlio!n a mnst d* ■ -,-n-! 1 1 r l"L' t^ 
op kfiowrcdgo gained Irum pfevi--.ii iiJtptiirrKt. 

Ek-ctPo-deskcatEmi has ihe cumNned nroperthrs ol 
ihrinkmi; and steiiliaany m L i&..j e *nj| uhiLli :■ . 

In contact and it may acccwrpliKh Ihis wfitout 
dtstruciidlt Elcclri^iefficcar™ |« ihe metlioit choice 
in Che crcaimcni oE smj|] supeiricijJ skin Ee^krfii 
dally lllOi^e wJiich are decaSed bom Uk jurLue an^! 
tor ienii>vJn^ such hs-pertrophae LOfidiuuiA : -r: C 
mucous inemlramss as polyps, lonsiJs 2 nd Itgaiarrhiii j&. 
\s this ts a im:«io»ierminal applrrachin, il mav bt u t-d 
wFifci absuluk safely, is imder ihe enure cuniimi ol the 
mpuracot! is fotlowed iv\ $ ephtimum amount ol aluu^it, 
no afii-r pam, acid 111* wssli ei arL- deCn Joto I wilh a 
minimum ajsioujir .1 iin.detJyi.n-q iriuma" 3n i". 
riiL-nl uf dEsoasoLl tonsils anil hLioorrlisHdi. tfw iriLSl: -d 
of l- IectrEwdesEtca 1 ion is ihe e-ne prfiert^i when prapet 
CechniquL- is einp toyed. Vlmw hundreds : . ■ 1 

diseased aousils durl'nf a perkn) □! mghlc-cn yeirs tuire 
been successfully ireaCcd tn Ihc wrint avoiding to me 
fullOWiitg lecimique F^ir ccMlveT^^eftfifi■ ol apfriicallOfl I 
Jaave used an dedr^J* devise J In me csp^ulh t.-r 
ili^h- work. I prdec a whrtc spmk. Hr ■ ■ ;■ d.L 1 cola 
spark, instead ot the re - nr (TariEnjS upt- Crypr-s cOrt- 
taining aoreign substances sredeantd : ■ l"^ 111 " 

ning Efealrnitik Tltc f *■MEiu.n of eI:l paiJKni ^ i-'Ul*! K s 
upright in the chair Facing ihy Iik'H. - . 0 a« 

used, or 111 .iv Ik treaiod by nrii 2 iCL.nl Es^lit ri-Mi^vd trrnn 
a head mirror. No mmicFl gag if 
lonsuh, pharynx, and uvuEji viili equal 
I to ]W0, and Mluimri ot ^xair^ lO 1 ^' ^ ■ • 

wr eotiallv uHiritnl anaallwlif. ft 'll* ,J ' P fn ' jU . 1 ' 1 ■= 

upir Jtmiii Mil-; IWWW «tol Ihe «'jfy W*® a 
d w^Hten lontnie lleprtfswr inl«;Sfc« rite u- -*■ 
1 h .11 nv L-la*? iSvcring vrtkh rrajftf »j”” 
to nne4i.ilr mi.:i lievnm.1 ik riieCaC 

rtosfisv; », 
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IlLECTKOSURUKRV 

* fcWimr OF UTS adHext ^ 

M>wr nr its- tse* 

HtiUARD \- KSLLV. M.IJ. 

Ah.u 

(rfcAXT E WARD, JSIJ, 

HAl.TfMcril 


tame utt tlic surgical hciruwn :ilh., ,h 
I'W £jf an iiuIcmim H i ihv qgoch making expiriii ivntt 
01 [T:\isinival and Owbu. '['lie present ^Okicnt farm 
i« u rittl PJuFin)*m m llns country. ;mi| largely m i\ K 
w »r : ,' due tn William L. Qark of Pblladclphui. wlm 
Et - -k if iwct m a cltide ?itate and brought it to till 
1wvr.ltr^. -H iH _ f fin hull. .VMcikIi hate been l.ir^ ,h k 
Eo technical devclDfjnieiaEs by elecirital agweiuLivU. 
raDandin£ to staled needs. nf surgccriigL. 

1>: Kcatii^ Hart and Prirji over twenty yoar.-s agu 
u*ftd 4 kaftfi spftrtene curfenl I ff high voltage and lnu- 
amperage for ihe detfrurtion of liflUOT^ ealfcd lulgum- 
twm Edwin Ik^r 1 of Nrw York look tlsis up u3wnu 
■ ^-il unfil b tsimslvdy in bladder tumors, The 

difficulty wiA iMi a^nt was a lack *>f [Hructmii^t ■ 
rlcTr - wort, luiw i 1 . rr, vi^ dihUIKtly i i^4i| JbL-11€ oS nf 
■hat baa fdhpWecL 

- ' djiLUOliil for electmsurgnry arose fmn inifK-rlec- 
r:u:i- in the ntlddii+hcd *Hfjpca! Uchtit long accepted 
if juherrm m laperatavi- methufh assd, tlfcerclOTC. hardly 
Enabled until tbe new sgeni and ibc acquired facibiy 
,?KHii/ y Eo it* skilful application appcfti'erl iu rc^i^ly 

tfcliflll 

Jk: fqjroaehtt indicated have Lain in I he pfrJofiEatkji 1 
hi Mfcratiom due to tk application of ligatures m >i up 
hemi-rrl-JH^ . m ih* liability of wimying mfci'iion nr 
u1 "horiLriiiifjg n m thr general course of many o|wrn 
111 the lad ihaE ligilurei Kitagius foreign (wdi* 5 
k f? _ of infttttanj in the deplorable mUMfitf* 

iaiw.T.j. ijf iiimn- m iht conllminalBdii csf wouinl^ =>sn- 
^ihai rir^A qf handling mnliguniU growiler p*"- 
? =ll ‘" iofectjoHi, ns -due bmilaitonv ■■fU"< lh 

75^^ citjf work hy reason of Ibe cfe-pili 

C i^T-riun inmi thr mriiUi?, psTliL'iitlirly in dll' 
-nH ^ m neiiml surgery, and in u^' 

■hrt ^ #;U fnmali ttnawliirirM: in I hi- t-i- 1 

ifafp ,,!jr iigalsnrL in *hnf|> .. . 

^ r ' Lr ‘"" "I 11 " predudcii a uiistfntH’ri 
^ - i1b f|,JIi rpleiiijq ■ | n tint? ennililNsn 
WiHr tllfttey r wfcfcj, 
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- ■ vk: c ^ isaf- 


mukr 


|H IL. IninaHr 



-ccuhcbTt irjH-riiiinn i*b|«lH*uid?1e; in afiMiig 

t n ii 11 tircilorige«1 .n wilh ait^inluni iKrHrfrfajft 

1-I^jriinmc lull *lniv ,ii ibm thru* nlpjnnHini are in » 
iiwitMifc iivurcome by clcdteuliJfgpry- 

EhrirtihLIfjSery a - IMaw uw d if l-lir c-crlpbrt-UPrlH nf :i 

liiglb Ertxpiepficy ah|rmitin( tU^fic current f«l ahewrt 
|,(W.flOO to 2;<XXtfJltl nr m.ir. >n illjtinr,- r -r -v.^nl 
|\ir tlw *!'.- -■ t uctiui i nr cTOfiun uf ih^a.-ciS h- - ue-. I'br 
iwrnu Vf«ll;i^- alH-l aiHl^niK^ Lnailtr perkvi ciiulr-iL 

rmniji 1 -- fn^in a minute, almcffit mvmtiSr, spark up a 
lienvy fbdibig iLiiibr. canning- a n«n^_«i>Aie bral prw 
iratkm Eu th* d^lh uf 3 ciil km aEl *-u\z> uf ilir ctcr- 
iriKle Thi cumtil ^ u|i|dk:d bv s, »l^tlvp i, rL-yLarLil&i nf 
various -ha|ie-h nvnik. ihin narrow blaib:. Intll, cnrti, 
wire loop, 

Tim* curfenE- -He i|i|did ihrouifh a utAjennifna! or 
hiEerminal eomieelfon ^ilh %\w K mrraiLis^ apparatus 
iiff-nrrliiLj" cilhw a dciimiisan nr a LkELydratson of the 
[j-ssm; .-in cb^iriKuafjiitiition. nr. hy mnlr'-'ul.u Fism- 

Brgraei?un .t cleavage nit* enltitu' uf liHwe*- 

The cardinal vifim-r m drcEK^iJTgcry tir m tff«- 
tivM clcjitnanion in bofi nf aL^u^i Ehat it in tlt*inibfe 
In rLijitinate- Hiih ci[nmu*fE|y itidudf?. oil form^ ui 
malignancy. TIktc is tno bandlitig nf lEisuts Iwau^e 
nf ihe knife anil foak lypc of opt-rpimn. which ii 
uiiL>qUijUiL in tjuaidifK^-. hy ebr unmrdudc wnpfclc 
-H-riSia-=iii. -n Ilf l^oth iflileriaL and pedignlnl infection. 

tleuiiM^i* i> easiU eflefted in ^rH-trin^ vessels ny 
in abutii t nun. in iLianiriei cither by ihr ^fipbcaWfi U 
ihe k-^igLiJating t-l«tt«k '.lifct-i -jc by tSie nUi mirdiarv 
qf a wdb|H>iiiced heosostatic clamp. Wtathif ibe Wv*l 
l lm- ligaEurcs arc a Milled, and the mat in' irvfectEim i- 
leswiujtt b^ reason of ihr rcduLlion i>f the tinpuflnl 
foreign m'accriaL The ability tu ndteck hmv^r^hiigc- 
VcL-|;iing the finger away from I In 1 stoiuiiJ, rnaktv n 
iumsiEilp to continue deep work 3 n various p^rta of 1 h»=- 
lMtly 

AikCilhlT LfciKiniEEIgE- I- thi 1 rsu-iiiled II-' "-r l'« Vi .m«‘ ■ 
tbatfiit wJiich itdllbef bayWiiiitotl by uml«ng a 
Humber hhT iMtirnt^ anihulatOiTy 

,\ notabk sidlievement liv^ in the ermuy sifsera- 
Eiqus Itcink imik-slakpu. many ^ii d^ni imhl r-j^ently 
Siitrdly [.osuubit. iwrtictlEarly extntui^ l- malignaul 
Vm r< im ill a ML ilir j ilss. oral envin antra, btwin. brc B s Cl 
ihymn|, ami vuIvji, n^ulting ni a gnat nnrn^T nl 
!■.l i■ l'i i l^^ lSll . |h.ii i\HJLinita which. Imssi^ kcpM vkrau. 
Ill-ill r a|iifllv ii .lit-'lit [vi'M iIT I>'.Trillm -lil-il '■"' !| l •' m _ | L | - 
|i|ui1ik- sc in T.-iiMlIoLiiunii- in | m lie n i' iircwiiTrap 
rmiiraitulLCJtirm!, Fnr ..nlitian prtH.TiJnrci. iuch 

js rviliac ilssctiw .in-1 aulvanced w "* «■* 

l.rlominl pkci rusurpirtllly liy InHif-cl nt-sr.itur* Hit 
.IClriKtilUt Ilf till- 11 111 Ml i- cff«tcil in itvwnl I'aqa. 
by ihe dirirent nllcrimlcEv so nru- ^n]i: 

jinrt ihfu ilit- ndirr. -u hilervah wi wy " r | ^ M WLic ^’ 
'■^15^11 ii.nireiK j|fr usnatlv aifllmFahwy lli^ piliJira muM 
hr lu pL I Cl.Ill llillmiiitif hy 'dir I.-MU iitiul ^1 .nlrVCunf 

diiflisrirat'. lints nvwEdltifi ciimpMilaiinii ni mmttou* 
Muiltrinl Th* mcth™| i« still l» 1« 

,1 
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—Me jntl ■! ‘iiLlril iM‘«.-‘ aim I Ll . 1 inm 
Ljj ^.,1 N.-S in r4oL'ITi'tru-i:i|i> jimI ■Haliri'iiftilrigy. 

unlJvii.Ai wii!nl« initn'ily ■ ■! il* hi„ : :. i, T . 

,„.^ x fufffipt* *t.S 1I'W« *P* aL )*‘«Jrail'll, may 

' *triic ddUnciin ,n, ° rtmetures 

TLrttihe Eaiiwralty ia ihii in* t»r 

S Ky T Br rf. | k caititiJ. (nr (mmole) leadiiij; m ami 
frtM, thf ',o« W isfU-hiKirmi: tissuti. | „ 


w _ . c pect 

ipc bring andirtl, die faraeLfc: efface may I 
V fcoflvicm io cj.M rmswuliif jerki ngs lively cficnigh h. 
jtaw the ekctfpde ig&m a neighboring large tat*rl. 
Stivcnmrt wS nerves often cause* the siune mmeidar 
ns ihc tetilwIk SUpplicrf. with 

r^irbfkide*. 

" _\nc*h*r piia aSl i% chafe of undcFtreniiumt. particularly 
an £hc 01 imitCLU The tttmiA* ItrttflW nf Ibr 
ntasfc 3 jwa>- fit cftinttltid in nadignaiU ccrpdL- 

[hinf usd tbf ilrtEr^li™ End Eh.e esEiT 3 ^?iucL LiLtTLfiJ well 

,iut inEO- th^ nom^i zone Th* d*ctmuri(tal awpirtnt 
thrDuld a fk squire i ijwcE E^ncul surgtea] mEnb^ijr, 
utiwy SaEcr 3 o his ceding the tiK os the Eugti frequency 
stertTK ™rwls A mere iwtee *lm no more tight 
sc exploit this new adjuvant than baa the first year 

medical irndfiPi to prescribe EtigicaLh. 

Various forms of a}spt»iiis have been developed 
:!:7-.iu£h the }ean t< > nsch nr. cJttrJti char at present rhe 
tjjSlc!, ls repieti with many pew instruments. smut 
■ i V C'.V, onlv" iairty *a*s ibriory. Research jointly hy 
rfjjMon and phynptf, u^ctlw with the eompetinve 
Fpsrit of i group ot aLlii mainuiMtirers cmitiiirtally 
:TrpmiTpg ihcir pro 4 ifcts B kid aeeompSiEhcd much m 
Lp-^Spi-i: l. nmr-btr of adnsitaht*. perfect instrumejii- 
Twn E^nemJ type* ire available: The £Uh 7 _ dating ipean 
the . t: EcpertewrU-i d'ArsonvaJ and olkcr-. 

crrpk-j i a CMnifn-rmiT. a ^etici of eondtnEers. '| uLt!- 
pp x'i lei Du din uofl ai the source of power i cht 
mhef. ‘beginaip^ v^iih ilie diueveries of de Furcst 
i-rr.r-lo>\- one or more mode yaeiturta tubes a* the 
smeraMri? faciDT rjrh aitriterjCL will Itfim tn dsoose 
™ hin«[f. Ester tborou^i trsal. the type Ik^ £ubp!e^ 
t'» hh Thr better machines farm da n_ current 

nseiti^ imMklr by the Tisy cnanapulat^on of a com- 
prFh.er.-ii!;.- ^wrtehNwTid <r the ready chanpp n-f eK- 
cernfr- 

Tkc pcrfeel i^tuetat-iT ‘hoJc! produce =l siudoISi eur 
T^nt A ."hrint iim«dje ctl^ec, varjfjw from the 
jnha H i iNi Iiarl? to heavy coaj^ihiiwi wltlioal nnich 
^sh^ff w -.sTL^^rr^Uable flanw ERkient roagtdnl i^i i 
t , ir ^’ or ha]l c 3 eftr« 5 e bHMiyhi near to the ufwue^ 
*- !r: f hr nununni tIv -hk ^rksnp. is another eriierk« , !i 
if jl j-e^rcCL r iTTfftl. 'flsm: ma^ht not lo tw ^ny ju^i^i 
^ lii*y-iM to Iht filectjids. hue (o rfilc 

^lateria! n iTailddr nus of which rlcei rmlr-. nin ler 
*** ' *J l ^h will not uirfc to die liwjci, pirilirijg 
ilr V "™ni rmiov^ ami ;ri*Wnt£ fearing ^ ^»scl In 


ifedilvtiim. flic ciiiimn mi mil -Lv^tM t* T^nb^r fr™ 
Kttiv HzwrJiw ti^suf with nnlt u I mm nt ik-itrocrion 
Wl cadi sufc in <»H TORulM.ni; 1 nr J null in rWh. 
■he Ime ei-tnng nirnnn pmnic, jwiiTuih. bipimii ijif 

| 9 pirr ciattine nirmit n^r| in cxfliilig'.ii. 
iibfEftiiive itmh k HUmi ^fiiwch Reov» in ^i, 1t a r | TV , rpjl1c 

W™t 5 WWi prevents suty !pm! frairrenM w die 
ilisM'miir.iliiin nf i:dh -fiil&nS (hr ulurr. In iIlc 

cliw*. the li ml defects u.r^ -”i grnM. ehni iirimaiv 

itlliwt i- nrit amkilitiLtd oral cllr diup;ulihii liecrnsies 4 
ilnitbiHVUSL. All she-n Lcatuir-. ehajEEteriipii; ihr 
jwrfc-a luadibK with ih? riiiiimuin mtinber ni rnntroLs 
fliMHiltl ^ ft^ilnble n clir- rjptrarii^ uhl- i 

proper fivit H^-icdi nr by simfc conncetirinw For iI^h- 
iKpcrmork Fimiitdiotr cciniriil. wiilinyt culling Icir 
i*7. i r !l a^iitant 

At pmeiP. cfcctroHurgl&l tqttsng nud cudgnbtism qrr 
acernitplislied by ckctnylc-, i-^iaLy !>r dLffprrni 

-lin-l-tv crLlicr hceTT-^eaiimf two eemiiEttimn wicli the 
i mckioL 1 or EU 1 iriccrehmiKt , -i electro I- in i cnnnmirm 
handle atiachwS hy n. &ingk witc u> tbt apcanliiii In 
rhe [flUet lP'ianqr ai« e^tFa aisistiins is nccdkl s^Tftch 
Irorn eulliltg m ctaEulaiing carreni or vice rm. Twp 
%s"ires, uae-t 10 cOrs'V the current, fnrm 41 ■ awkward 
addendum at an already compircaicd ufi ratii L- t^hlr In 
iiSKraiiitg n>OTn where tndammabli- .me^he: 
a scd. surged! are urged c cciire ^ppanHit5 of rhe 
1^1 ™iJrtnrctienl ami 111 lirep Lt m gOpd rq-a it l 1 
open or ilnlie cleclrtc sparks may Cffitt lerioiis 
^irwiF.- As LlIILc paEWi-, it i^ lleped LliM ihc Sc i'll] oehff 
technical pfobking wilE l^c -implsfic-l 

J-61M Irliiuv. F , b«i j —3dL IVrii R*ad 5iT«r. 


/. Pci^h lIWi ■■« 

n4mo if.!. 11 itfu 


1 lM'*ifcRlr pfu*a, . ' ■ ■ L I i M. .■". 
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1 ^ Treatment of Tumors of the Bladder 
By Means of Surgical Diathermy* 

AUK A p [AM e 1‘LEISCHMAJJ, M t> 

[fc- M..im.-, 

I Iil‘ pmi ust o| (Jiis iDEtiitiHniculiuii b lu presen I an 

nil'll. I'’ll I . IpJir.'iJS.'l J ,'IK. |I‘ lilt' rj| KLICMkaE Ltl.'LlfHrfllll 

■■I Hit management of tumors of the bladder. Tim infm'- 
"irmuii possessed by ihc wriiiii regarding the nicacv oi 
(his Iihy-jic.il mv^iiss in the treatment >r tumors of the 
l»r-ukr« has been acquired from many sources: however. 
Ihv couchisiuns upon which this pkr is baaed have 
heun derived from an rmnlvsis of fifuen casts which 
have L.nin. mule i my observation the pa si four vrais 


P'pUliBl J. I .iTuUi | S U j||f trHJdnl fcgr ilblhrrm^ lIlD.-’i (1: i 
yys|i.«p^. LHhcFim- 

■ r - 1 ■ - "'"t J Are If j.'T.aJ’JtcJ by |-> nii j •.ii.ii jifai 

rimni*.r uJ I. Latrnj Krill. 

II ps not die intent on thus paper that surgical diathermy 
^Ilcjli hI supplant Mil other wdl known mediuds utilized 
i" tile titisimeni (if tumors of the bladder at the present 
lime. On the contrary, I firmly believe dial every 
surgeon should be Ihoroughly conversant with .ill tilt 
recognised firomlures fhai possess merit and be able 

10 apply ilium, ns he sees fit. ’ 

As one scans the comprehensive literature 01 today 
ijn i lie management ol tumors of the bladder, lie is 
impressed wiln the varied opinions lli.il are expressed. 
The futility of surgical excision in die Meat me nt of 
tumors of the bladder can he best iniemruted when the 
assertions of such eminent surgeons .is Kelly, Knlisclier, 
Corhus, Wyeth, Chirk and Doyen .ire rtiif. I quote 
verbal ini ,1 paragraph from an article In- Dr. Howard 
Kelly .:iJi il ;i,p|»nreJ ill isnu nf our Jon mats 

h till- IlhJSl [i mt'iMlury- in<C Mil 1 fpnly Olfec 

nftSTH'cftik-ij wirh wnmti-s fi'iW. ijh- »• f suirjery -mr 

11 E pjv'-rni. iii Eh*; pasl, =i1lii- I lie- Inca wi!!► r-irv exception*. 

"Frr*tfJltlL U<|..pf ibm 5#-.riitj-SLi.lL Alir.i-i f^r.4 , |.A. Stj .,,14 Mrtiu. 

.Kra-are f ■ oil n:. I II lnrf* . Tm — .i. Mjl ¥ II U. I Jr l^f' U r^i r i n( wl! r 1 *■ s-« 

TIi- firtllntJ ..I Emu. *Utw Mr hilt Jqn I"'* fVJ JtVIll 

Hr 
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, Ll11 ii^CTiULiliLKji mWl-Ji ii rcsnon^ible lm . , j lMi | 11II1( . 

U-frni'iiU'aMsuiiiiafknf 1 , The caTlHkrnznljiin y, |i,[ j, develops 
ST'Jj;*! V s * clrCu[ nsianait mu insulate the tissues rHnt 
furlltcr deep Item penetration i> impeded. This faS™ 
olynv is i P S|>uwibW Fo, i| ]l? .Many failure* (Ll 
hvIii'ii Hi! tautm- Form nt liuji ipfdic,i rion Is cm pirn ,,,' 
tn pniihice tl«ffilrueiir« changes in Liplasik tssuS- ' 

fienwalci] hy lhe high frequency current 

ihllt rs gratify From trim .e v.mkrv bemuse,, „ 

WMhr.r Utlliin the tissue 1.1 i he ■ ««£»« offeied In 

llu- current during us passxgt TPk superficial tlrar- 

SLtf 1]cat peneuffin jfc*W mt. WWir here tor the 

I'.n j lL ilar repsrm that iIil- Iil-.si is first localised wiliuu 
l],c ' ,S5 “** them solve*, amt Jar.lv ii, the insim- 

iiK'iu. Larboniaaloin van In diminalcil'iF »n L ‘is careluJ 
^"rfJp I lit-* in;|Jh|Uihli^iM m 1 1: L - vnm-nl hir^Jiutfi : 
iFicrcline. Iiavc m ihis lailci method ni heat generalicm 
tMipsliJu ul cJii^ii 3 |p Ihu i, dixp heat [miterra-- 

nun so essential lor uiinipfttB ilesi'rurlion y f the can¬ 
cer cells, 




I ivim J KHk-LEFnlF in mnlari vjrh fli-Nlh. 


Lias IE !* iinly applicable iu isolated, pedunculated growth 
■ saplest growth under discussion while it Is worse n^n 
odeleu in O refeaaM invorJin K ih? hUnlilur wall. It i h diHiciut 
tn kt what will himiin I-1 r Hie i.oCl- mi rural to esinlu; h. 
Sit except as an adi.jnLI Co radium or clldelhonny. 

« ' l^ 3v r Ixli du ll- a serious teiupcaiion to spend cunskkr 
" ‘ v * lKc f" dm-clupiiii; M-.-,rher fiirm 01 Surgery ll mute 
.erEj R 11.it ally artempl In rtitiuv-e j tumor hy menu- u 
lorreps iir knife rX|M*'-- lt,r patient tn the lisle oi (te-Jimis 
lieffluttlixge and should fie ch-lnmated 

i lfl,: Ij-iitiP, however t such well known sur* 

Z*™. ;i - Jhc!'l, Noting;, and Scotl, £ipm.-i ami CIiuIl 
. i: 1 ,:L ' n mt|f h m favor o( nttli^l surgical methods in 
Me treatment of lirrtluis ol jJit bladder. find tnost of 
‘h'.n ■-uiiileinn the various cnuscrvaltvc operafivv |im- 
-tijorcs, .According to Jtuld: 

h’e^S! |, ! s> hJ Sive irp radical operateffns 

. ....ll-uum til the uriiurv Madder which i* tut ; 

Sr*, 1 "* l» the hladdrr and imhiedum n 

■ ■ preemincnllj MilKl In si.TJiieal IrMtineiiC «OI ■' 
ne c attd, hui n higher proporlioti will be cured h) 
treatment rh.ni by any other m l'IIujcJ. Total 

SUi 4 tL l^f'jnned uwnre nften in trutwi cil eaiienf of nil- 
i„ |,w * Se r r cM.;ni lime thi* failures have Iitcn dne 

^utivc [1 mecdurcs and ul ten IP dclpy l n 
■ 1 ecrjijot .11 Followinii simr le>.s raitleal pi nil firs! 


lit 


^ w:,llJ ; "1 line nkiiig L -n \-r.r. a in I r-iJiuni 
...... ’ n l"- "■ tniiicir*, i»f fhc bladder eonsiderahle 


tnrfw WFlIle I her* are On rdCOrtl his- 

i ' 111 'V n - L;| ‘ ,1 " V ibn i have been greatly lietwfifi'd 

a, nl Irrajiutiuti hy r:iduii seeds m 
WdloSi?it ,U>;h 1v vel the ilrijivity ot 

Hnlc fault in the curative 

«i ihrv physical agents. 

" ■"■-V-k: 111 iFle lllesiTIt lime 1m piodue- 
... , . 1,1 [| - • are % me.iriH i>l Hie 'v-irimr■■ 

lhlc hear to^!!^^ V y ,lh 1h ’ s ’>ne of ItcAl ap|ilicaiiHin. 

ii l«aii.^ ra B ,, [ ,,, i 11 * 1 ^ flJ lhf iiMutc tty cctnt.ici «nly- 11 

-at:'!. ' l: tfl1 ' 'iHFinnUrtL anil see-okl.H' |l 
^ hito Ok tiiiiue. The diiadvm.lagr of Hi* 


While il is uulside ol the proeitlCe nf this pa pet |o 
Lfl^usn Hie diagnosis of aeoplasiic diseases of Hie 
liladder, I Cmisrder diagnosis vastly mif-uManl ..ml feel 
dial 11 is nlisolnlely essential m slrCris snine phase m u 
I here is a unanimity -.f opinion among Ihe i,iruS'ii{Psi^. I 
i-"l.iv ihat heiiialuna k usujJIv iFk- firn Minptum imfi* 
cattve of tumors «1 iFie hla-.l-.Jei, Blood in die unite ■■- 
never phj/iiotojiral; n is a wrupl-im nf smue pn-ESi - 
logical cojidillon. Seventy mil of every hundred cases 
of |*sinlt!i 3 litmaturpa 3li/ Kurk-rin>: Imin lusn^ir 1 1: i 

WsiifLltT- Ir is myhflPL-l rfi.i licmaCtirla uj e?m^ pan ktl h r 
chaMdej shiniEit ht s n^irdcd 3s ^ -^ri «lis (luiiiiiEKiFi, 
■eiflil fls J>n?Nt'iiLc sriou-ril ^Sem-lnJ -T, c.irs;ful jy^li iL^pic 

L^RimciUon i'll lltt I'srlltsl ^nsHilile jnnmfrir, 1 hf 
symptoms tiL- CJV.I tm^nl ul rhis L J 1 r1 1 i 11:1 1 -nVriipjinai ■ ■■ 
Eumur ml lli^ blndller <\mpW 3 ull> life jutw nt j 
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-‘■nsi- ut l.tlst n-vurilv .uni ddajs, von-sii Uglily. Hi.- 
vtiJiKm of rl'Liivcry Irorn this svturltii itlJlhily. 

I will nuw proceed lu Hit: niusl impo riant p.irl ill lilts 
pj[iL-r iohII i)in. r iiiiL'J w-ith surgiiMl (kitlttnm m ,1 
-I'liL-. mI 11 EI l 0 IK L, LHrS Slll.lk'd HVCI a ppHod u| fmil 

1 jJsit h;nI umli'i Hiv care mI ohwifY,ilmn iilliti 



( 






patMilli,, hut. he%aiawL fc E have bevd unable m ascertain 
HiL-ir whuiL^lnuil^ and mri coniwwim miti Mk-it pu-s- 
^nc Lunditj^h, ilircy an: jh : tachiHtfi In this repcirl. 

The tuJlQwinK iltusirakil otet art dkJ 

Cirtncp 1. Iviis fkllrfr-F-* - i * i % -Iil i mid ^rvui-cv ytart 

mpnilively, Llpn UllCisf; s kn L-icfi cj*r mtllfailnE EiaiMlhmufea nl 
Iht M.iiFifrr. cSfliritau* in fhnracirf .ifsiKiiteJ w>Ph Fivwn 
tr.ipliy 4t( Phi: Russiah.- ^-nnr.1 jri.ipul-r lv^I i|«% wi-h 
rkiflfmiKfiifiilntidn fll flTn^Mr h> duaihcriTijr wn* prniifflkd nr 
I".t l' 11 L3.M-. i-3ltr Irt twill |Vl I iLTlIfei 3 pUNlaEl-LTlKl^V li JIn JiliiT 
lliir pritir-nt wiS t^lOSLOpfd nt mlLTVjU ui rvi r*. ihfrr ftuililliR- 
tt-hh no fri ldcilOfi til iuturmifcdM :,I -ip- _ J lir jlH»i ful- 


i.| ,| i C3 | |t ■ | *rr [^rlaurxWJ li i±« tail*, 

it - Fhpvmii II a I r ■■ 1“ limhimn i<r .a# fT>prr|! 7 / n ^" r .. |^** “* b| ™" 

fcsstiK-* sss@£v 

| I i .. I l-i' al i. II a iTi Uw *1 iti Trl * 4 ‘H 1 ™^ llKSndl 

r iEvlt d l>t nfcflj*ra 


iJfcir 


I 
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W t->. L« * IIS l ari it.*•" I 1.1 | irvtu Jht I ■ Mi *1 - 

,,. Ifc ; p I I, ;>| |i|m I r, ilia ■ “I llil I'UnL 

i.iYMh^ ihi* r. ruin ;iiiH wrl* T-yinpIftnmMiriilly lAfril.. lik'd iwu 
.|l-. I la, | !f nil ill! SlItlL-k Ilf IlliWArdinUr 

I Em ^■ |iii i |ulmil wsi*> i • t-1 jj l l■ ■ 111 ■ iJ inily rtiKV (iilliJWlitK 

inife undunLc ul Fi^iifieiwe, '-vn* njjfiail!ll lie m U^id 
Ik-aififli vn leafing Hw h«i-«bii l*iI, Ifcti Irum atf nytTipHiini; turn 
ywAt* Iiilri an* pky! l i.iii m-Hirird In-. lIl-juCIi Irmn jmewmuiiia. 

Gr&tttf I I I hi.-i^ gulitii 1^. Ifilll pijpnak, nigc> hEVcI! Iy mid 
w%c* 5 V- - ne ri a ".jHT.tn i’h |.>i.^Mn h i> line- naufTipIr, (i| [I llrp I ing, 
irtilujJi.VLE pa|HfJiiii!in1ii ■ • I eIh* hLndik:r, nxh*m.iv47 nl i hiir.i-LEur; 

tlte i.:|iit :« %ni|“U bussilL 1 |ufm nl runmr Mupra-fiuhir 
i't - !■ -i: ■» will! I'lrH'lrnL lilLfill l.ll in|» III Hit Ifmwtll IW Iflnfilllintljf 
«..im LarFrLif ■ Jiir III I.IL'I' Lins i Hie pnllSP! Kmed Im il 

vf tine year with cwnfMimli*# ftlltr, cj'fiea^+ctiped a nlwirt time 
I-^pf :re liur ikatll. mi EitwnlnaHiiii ft -smn-ll rtEiintlke Wii^ 
naked. 

TN ih'luiliI pnltaftf liod Him wrak* fgBftWJoi; IN 
.. .]> j. i l ~ ii l( ul frJIftl uisutfmt'iitry. 

Cftiiip III- Twn jMHIcIM- tmllfc innk'_ fi£tb '.'Mv nnd IiE1>- 
kve re^^Uvriv. Uini^iosk finu whii ft sin-ipe (KinHliiTy 
lartm^inift <rf Hie Eibddnf; IN ullwn: »n emniH iTnulliplr, 
mnll pan>t B iivhljraEim; Ih^iilhgnato, nvpr:irntirL cynrft|iifl!.y v- ■- 
iMfUifiticd {Hi rich pnlricnl, ftiltl like rilHr-i 1 lLiini?r Tkriirp||.|£ 
itrsImVird Hv iliallsuflifcy. Due pilHe*1 ltfl IN 

1,1 Hirin' niPihHi* with n Pfcj r.iut EidH- flUtlirenI in Ihfi bidder, 

* • rcum iIlhI i i Ni-ur Igr fnrliiur DliMTEJlhji.. lrufthurni 

■Tl hi iinlii brui tin pin i-m iLipiarlL-il Ik* 'k-iH' Ir-im huiulIi; 

I he N 7 UJ*nd plmi-l n -HU 11 riUL~I my VflTC and tiLiHHfVftlwiii 
i jjfa^Iitly llTrt IfiHii nilflEkfi Uillriwi ii |£ HKjtrrftlHMI- 

Gr«ip EV In tin- unmp vit hnvL- fi-nr piiheiiK nplurty- 
live in Mity-ictm ytm. Efiftuiiwiii pAtiilhrmaU 
Jill] I! .MIKNJI'J n LhnrJLE'.I. J-ai.TlPikiujiiil.iImn - im- .1 <m 
Hi ■ .. . . id in iliin* t'lL'si ■ ^linl nwie Erji li^iifL*1firnI 1 'im 

.i,i t.r-sl ri^w jti-mi; Ill'llr ■ nir-. ;ilkT «|VfT:i1aiMn i^n 
twij VCftF», uie [13tit Ml "j J rill. Jhd Ulr ffUier |iaHrllt. ^i> 
mi.-ncln- EulhrWIII|f B|XrJl9«NI, A|| paliudlli III 1!lW |£WHP 
!hpm E%s1uftL:ipptd .111 LV^riMli " lilciLn unid ;ir^ I ret' fmni i IK'it 
. umpLiFrih will! m evlikfl^e 4iE rccwrrttH.'i?. 

Crwpi V rive {lalimis ,ir 4 ’ "Hi'lllUyU ill IIiin tfrowp. 

•iiitr Jh.l ■ jilt* lejiuilr. .isir-- Iklfly i>■ ^iii\ *. ri■■ 1 ? * 

Slnfkt brflr|tfii pniiiLliiiiiDti ■H» s ii?n-t , d lit alt; burpifal dinllirrniv. 
rrjIlt^JfclNlftT. WJIl perfiiraneil In jlitse vmr*. 1 1 |i ^ If^'y 

,» i imi;f ■*-. jutlrlll* in !l«i« ... hmv h.nfc itTuriclIOE; mmLIi 

Ifti LKairr IPraicd l«3 Ills- .ftpie jKrumJui’ti WlHl willlfu;!} 
lEPjBjtrur rrilrf On# pm (Nil b Ike fpnm iHftililn iNru ye: 
TcsEIijimiiis lrt‘a1in-ri!l mi«i', -.it. JWiirMu, ftinl IWft yeSP* EfcllL'r 
tfFarmfTii 

Sl/-M MART 

lr ■ ■ r At ;in- ihi i mi IK hi 1 liMeen taa#*. i,vt ' 

■ ii-l ii. i- j-.irjnip Hi-ll■. n il iH rhN ii ijirilif i iwt> livi -l 
i-ie ,i ii i -1 uf \ m ii v i’ftiH willi iptkf .^1(1 ires’ irnrii 
^, iiipPis;c a . * in I* lav. 1 1 .i iliiMtniik uf imp yn-n sufti s'Mil 1 
'• ■ nl ; *111 - ,n .iNr ejfi'l v ^1 “fch^n fWiiiil llii EC 


weebsc^nil tifiv CitfumHli^ Wkkte mkiu r tmn-tta IN 
fin* remftrinin-i; l.-si pnlupili git fiving .it Iht 
pTWHt Nine a^arcirtly ih^Q dcisl fret? Nnrti iliLiif ocn- 
l«l .kin I. 

151 ! I iM i_ ■JUILSkdei lll^ vjihi'^I^i in ile k^il It ir^hgii^ - iii 

in# applkatbin -il Hits L‘it-clrolht-rmi, mrEhihl .ill.m 
Efi ccuimerafc the »st!fitiifi| rt^kiFcrik'Plts EievpiMn* tm 
lilt- -iiHAL-^inJ aecumpli!%biiiEfli -id tin iiiixe^uiv 

S"Ir>i rWaiinrr iiH43en.lftiMjlitj; -,t tkm> litml.,. 

inertial prirkLifilL ". 4 j 1 iln- hi^li fidi^u^iu ^ niErml 

Sk-C^JiLl An silliisi,in: Mirtilutl^t- nl Mu .inal^my md 

pfllllMliiKy ril Hue midcr|“iLi|l ir.i. t 

TIlirij -HuflKCsiipfi uf i Eanilar.J iii.il him. rH the 
latent (ypc. 

FOBrth—Skill ami crspcrfcnn ns ihe art of tin^iL'al 

liscbllk'i 

Firth™ Cawful prelmri iiin' prvp.Lu^Eiini IIIt paliera!, 

pnrllCMEarly llkolt m which the open -npvrimiii n eoa- 

iHRQlnced.' 

Dtmu of (>r-.buiTQtit 

—l(cftlim;i I .ineMltcM.i n [inviniriTrUH 

■■uhl lI I'm this iiiL-thisrl inf ami m hm^i ni 

tWf fiirm 4jf .inesthelic is tn lhe trftn'MUd^ 

rill dinlheritik jippljcallrus whefL-tin H in !■ i nf - 
ilinaur is c;irrit'd • >u1 Liy iue jiiis ul a vyMm-. iijs;, , s:tu jl 
aiiH.Hi hesi.'L only l# ncos^uyi Wh#sr# Hie cMRubihiis 
pr^eH> is esecutL-Ll 1luiiiig;ii a Miprn-piibit .iM .iuni ls 
Saieral aHeHttiemi lo^lher Willi ;lij ..S^miiin.Vi InhL Nik ■■ 
is. utEtfied In both meUimK hdiw; pitlptu* reedvs 
n. preliminary IkvS^Nlu-mm- iiijedinn '‘f i “■ i * i n 11 1,1 

2 LL-apal,il 5 liile" r iml mnrptiiiie. 

TKIHWBC qrf TarATMEMT IN im TlrAfcSllKITiEKit 

Miitjllid 

Tile innciJifl? 1 ^ plJiteil Iwiu-atli ihe - ilIsipi 

or oetr ihe WMWer n few raHimc-ter* bade jpl Jh* fm* 

ptiHiH. "flu- :\ L'|iMe d"fa Irwili' ^■'IKiM^ nl -I i,,|,l! - t|V U ” 

Ini l iI IkoiitEE wills .i invl;il dip. Tii. u^iial ir*U^np\ h 

CJirriVfl iKfil. riic hiauEie siiH’-riud Hi.^Ii H i ^wMU 

ul ihe t'ysfosKiLkpe :nkl Hh 'Ial liiJ t iil;.!..: 1 l!lil,n 1,1,1 

m sabslatinj of the growth; ,si t - mir^t m wrii^ «i 
Wti' sl„wlv anal uraiJliall} InviL-ssnl r 1 1 L '■ 

I hi a blanching ■,! Ihc I issue -’r H frayesh ^ hltn "^ K 

h an liulknmr Hi.n sulMtent <tmj«iilA[Hjn lu» toKW 
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IB pi P Mi ilriJyfc U* {Lu**|j* H mil ■rmjiid iLr 

iS„rrr it iIlF Ml*' ^'!i^ "I i«<-i-i«- 

; hl rl il* nru,i inijiLwJ. Tln^ is repeated iuiincruuh 
-nr JLi! n^i, Uir Ly aiis jiijm- senik-iJ uniiJ tnm\ .u the 
iN Hi-r aiL.i is "Flints 10 Four trovilmimte ol iJiis 

charade j .iiL required, attlllclJiilfcfi, fur die cuMpJeii: 
ttemfiiitfroii *?l the luiNiir, 

TeCHNJil Q¥ Tllt AlMl hil IN THE fJjMLN AIHF-HOO 

f hv mdiflcrerd ■-U.. iMPLle pg placed Ikuieadi Hie sacru m 
111 irtlimal-t cmicacl ‘. ills i(n- surface uf llie body, Tlif 
Mi -1 ckctiuik Utu A ns EJrimediDd eunsisls u f"vMraiiits 

shaped and snyil dr^cs with the so-called 

cleclrtKoagulalinn knife. These electrodes are liller- 
dftjngcahle ami aie atiaciied ici m insulAted ebony 
bidder. TI]l R.ekanm ol Uil- actiw electrode is tnlirek 
siepeiHienC upon die character, .accftttillihEy and number 
ft K™(th- i: nfH 1 is cemlroriEed WiMi EIr- pudimvitlatcd 
form. llK 1 lutnor can lie best removed wilb the ekeiro- 
-■ M.;..:i«.n knife id lowed by i ibrmiugh EDagidalmn 
nf lit 'iV nli a cimitar buElon-shaperFek^imdt, la, 
n-nk.-entfr, wc ar^ cun fending wiili lumprs - >i um^imJ 
wie and muliipk in rfuuacter, ri is. pMci-oblii lo destroy 
rn, ‘ ^uwEli by using Hie various forms irf Hal disc eke- 
rriK&M. Irmp&rtrrc of die particular aclivn ekcErode 
for ihe coagulation, otie mbs! begin Hit] deslrnc- 
t™ j;tl ttrtiWlh luring a iUtaiE amounl uF amperage 
-■ J L'r-i-ki^FFv miltl .isiEiLj It* Ilk strengdi required Eor 
,LJ iib coagulation. The Cut indication th.il proper 
coagulation Iia* iaken place is Ilk. 1 - Maticlifjic and steam- 
• r< ■ ?? rr: mi,;, and wlnii i]m incurs. Elk current i* 

1 1 •* -d‘ 11111 lbn 1 ekclrrnk removed This process is n ■ 
r '• "' u'«nl flic uiiire limior area is dfcsImycLf. 

Iri hrtef. what then aie die principal advjmlage* In be 
prated by iirrgkal dlatlerfiny In the mapagemiL-nr ni 
r " Tinvii c'rfidlirirjei oI Uir bladder? 

Firat—The tmmt can Ik? extirpated with a giealci 
•-e of ciiftsemiiinri bcciiiLte il is nail necessary Tn 
ff-T.n.v nrucFi rp| Sbi- ailjacenl litioe. 


Sttmd— TIr lamur ib tonev Cl | hn a tteJFT(ji: ir _ jfl 
aEWd <-r fl ijiMi or Viabk ceU,. this il r,1 <!»£& 

wsswieauniSF 

! i*S£?BS3S 

Founki—Inloctlnn ,.x p^HulLd h«ju» Ilk rLHri,i ft y 

^rA SS'fl 1 ™ 1 ,h ^ mLj . rl|Jt SS 

J rtsul! Ill Ihv ilit-rnHt pn^LrlitN of CU[ri . lU 

Filth Short ,u Elk sysl^ti it i„ i ht JH |_ 

factors toncjiiCrvc 1 >, thu? dcvdoisrudiil 
i.pf inOCx ,'irc absenl, 

Sisttl Turner? which an. usually inoperable bv ier- 
grLMl exciiKin can be remoyed by Surgical .iink^ru 
wnthuul jeapardhzing Ilk life nt Mil- paE^nl. 

Several la—This method kadi .l^ir bc^i i a i^-.il .mk^- 
lliesia, av lire variouH initiation mimtheti^ ase ulit-n 
conFraindicali’d, Ikcmifo u| dkir Inflanrnialilu [unperliev 

CoWccugwff# 

In Eojidiiiion. [ finnly beJjevc ttlll surgical dialSienny 
as ftullijicd in dnv ccamiliunicaEion ts bv n,ll mom Mk 
mettled par excellence fur Ihc ircjlmelH dl neoplailie 
cBswwis, l>I (he Madder; ind r hi my upinlcprt, is lirimcai- 
uralily superior lo my oilier nwiaiod ni ^.guc :ii rlic 
pfesenr Ernie. I would adme die member^ nl M ,■ pr- »- 
Ee^fOi! who anr iilter^ted La Mil- ilicrap;, of ihK ucii- -r- 
r.icir nial.idy 10 a«]uniid themsdvos with Lhr n l-i h->.i ni 
surgical drAlhentiy 111 order dial they rna> uve if i fl IIi 
gesitly and I hereby secure a ne.i.s iinni isi amnuad m IkiM. - 
lit Sd the paliciiE. 

I here wish le acknowledge Ftl^c us^ of the FilcfAtuK 
on llkis- subject as indicakd in the hddiugraphy* and 10 
c.sprtSs my Ihaukn F^r Elic helpful s-laguesliOns in per- 
M'inal letters iri'ini Corbun, i FCOirmiT, M j-m-. 
ehflf. Ward, CLinniiigliam Howard Kelly Si»ira JulFM 

-iiid Cimitf Ryjdl 
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I N T R O D U C T O R Y 


rfHIE nm* pri.11 Ulvi' iwOM JfTK n!l! V i.'.YV".’, 

ili.iiiilrJjit;.. ,i«« ..Hi-.. i^.i* 

ifiztiz Sfl S$ 

iiuild III) IHW ifriUM- 

TJio JufTcr.-r from ..I." °r liwdodw hat «■' unmaquo..^ d«.U> 

ml ,f »n. .. 1-nin. ttm* Nf; un«n^»MiM\ perhaps, I, 

ik-hUu*. -■* <* h*-i i - r ■*. a,end 1,1 

replace I lint which has Ht&fi bn,ken down by congestion, 

Thb .. 1 r r,-r kncH .1 iMB «>■ it it nonfcitmwwiy 

1V<I111< <I t« :. « idirv ..I Inarmed by lliMe "In. «ake ■■ pnhwuo 

itir work.-u known a* vwusa^ , . , , r . ■ 

|'l„- mnlii-nl world h#s toncede<t ‘In- Jf ™ 1 '.'* rnfl! - J ’f - 1 

refine untownrd ..lit!.. !■■■!««' «W» «rUw *h.«lt it to «»e u> 

l«- ..•p.T.I.nl .. lit" irifttwt ciirnUve «*«>* “• 

,,i.,< V «|- AH** nattwtif. J* imjHwuhht "f adt^rf«»«Wi h «* 

bedridden ut very weak, f . 

lEm Jack <if availahilit y+ convenience hit means place the wmas of Hie 
urjfi^siiinul masseur out of reach of titer average man or woman. *ub,eeL 
I m all men is (hot demand I Ik- relief tha! only m«p m give im.^liatdy, 
effectively and le/fAou/ a//er nr the bane oF addiction 

which nol infrequently follows the use of ci-rlsiiii drugs. 

Tin' Ha Hindi Mellon Vibrator *ill in the majority of cases accomplish 
lh r ™ilts as H e skilled prof^P mpsscur. Il con be used at a 
moment's notice in eEic privacy of the home or office. usually without even 

removing the clothing. . ... . 

\oi withstanding llic wide range of its usefulness, the machine is so iLgld 
ilui \\ ran n-adiiv lie manipulated by the frailesi waniort. Ei> operation 
rxciKdin^ly simple. and results arc certain without pn-vimis experience 
if Hit accompanying directions arc followed carefully. 

There is no possibility of injur), n«r is discomfort or unpleasantness ab 
nrhed to its use; moreover ihe relief is usually immediate. 

Ilui the efficient niraisvi' agcfll must gn further than the mere relief o 
p.nri, The conscientious prcsenldny pliyislcian ^erks to build np Ins 
patient'^ Health penuanenlly. The true remedy for ill health is llial whieli 
no t only relieves the efieri^ hut goes further and removes the cause, pre- 
.rjniny lo I he utter mo-l degree of possibility, rceiirrcntse oF the coudi- 
t if in - which called for ils employment. 

I ^d regularly and consdeaticmply the RiiliwdkShell'iri Vihralor will 
prr^moir MJI h a whoh^iimr, HparkUng degree of vigor that life xvill present 
.1 new aspect to the man nr woman who ha^i mripcd along in a seniidnvcdia 
condition for a long (neriod. 

h rj 1 .i ( in order here to consider for a moment tla' perfectly reason j 
1 1 ,f ( . rpifHiiioft a 1 to win them should lie need iif such rLrLiliciul nienns K> 
pr^inolr health, which is, after all, a naitural riglrl, 

|f w * 1 Jivr’fl n *< rajitui'"* inlcndrd there Would Ih j tio tilt’d of fCCOlllie to 
.irlifirj.1 F aids, fte would W in I Fie open nuldoors tile yi'ttr youndf we 
HNiiJd rat nature^ food in ila j r^ridition in wfiich iinlure presenk it lU o ,j t 
u-f, f igFpting fipjr «>Pif enoiefirc n-. tlo the lower ariinnpls in their nndomes- 
1 Killed dale, would ora lurk for exp-rrim’ in itirnulftU) ilit! natural 
f urpr tioriR of I hr l.rpply, 

Our fed would be f rc 1 ■ from 11 1 • ■ lrlrubjr u which shoes bring; rating 
pi.icurpil fooih. noprepiicrd In priilir tal mr-iirp*. ^ou^iipniiun anil imligealUwt 

.vonId \*v pjiikiiown. Willnjiil «i iimPilnuir md appeli^rs, desire Er.» uvernal 


u-j/.r iwei.L 


''■'"'l' 1 u ';’ 1 ..I. w .twuld not re ,. 

h ' v "ywfcMted rim,,,,, otiu^ln ami <,.!,li would ».,i bother «». 

Ihi! tlien- i-i nit likelihood of the race riuunimg to ibect’ primtliw if 
.r. some ways advantageous conditions. Modern Imdnc and ^Leiv i.a- 

l,,,lli ^ . . . IW a »f dh‘t, habits mid elmuelle lhal .. m .iv 

«sea|w. 

f lulling ourselvi-f I her in then* coiidilhms whirl, have an imnonont 
iM'iirjHg Nil our healih and Wtlbbeiiijz, whctlicr we like it nr uni. wc iim-i 
c ^ ir brains with V^liich future cndoweil in- in meet them with the 
hurt I ha I science ran product. 

Mms it is thal tlH-rc i- need for such an admirahlc am! rffieicni device 
as the IldliwelbShdton \'ilirai«jr< not merely in restore hcidlli frnm broken 
down to normal candili rut. I ml U* iron nerve il ami rai-c il to the higluM 
degree -if puHailng pliysieitl strength mid vigor which in turn has ils i ffn l 
no I In? mental being, and will in time give a sounder in inti iirin! a higher 
degree of mental cLarily and clfieicnry tfum is romnalilde with an iuiBonndt 
tilling physical cimditiijrn 

None wall dis|in(c. L lliiit (Fie rnsir n^r wnman whose body is fuiK'liuninir as 
il sliotihk anrl whose step is i?on>e<pn. , jillv vigcunits and wliofie h'Vc i-; bright, 
will do a fuller mnl u lurin-r day's work than lh> jieTMiu wIk^: slate of 
lien I Eli is j List tEie opposite. Except in a few isolated eases. tln‘ cminruth 
successful men and wi.mrr, of present-day Vmcrica ure nuldldy \ Egon-u« 
and seem In mdiite licnlth. and \U he limitless In llicir caparity for hard 
work. Now every normal human being recognize* at seme stage ^of ynuth 
nr early intmiunid tin- di'sirahilily, iinlcrd 11n- r htly of inking dailv cvrrrisr 
to coinj>tnsole for the luck of tiicil which wc would have in nature's in¬ 
tended ?late. 

Scutielimcs slic recognition of this duty results in joining a gy lmlasinrrt, 
or ill walking a cerlain pre-set number of miles daily, nr in performing a 
number of prescribed calls!Elenics in the course of the morning loilei- 

A|l lliese courses are commendaldc and excellent, and word,I achieve the 
resu I Is sought after. IF we had the perseverance urn I enthusiasm to stick to 
them. EEil! being human, (he inevitable trend is to go at it const 1 irni inn sly 
fora few thiys or weeks, vigorously al first, llu-n with lesscniuL 1 ardor, ami 
finally, as interest wanes and monotony .siicrcrds to drop it ntlugeiher and 
go hack l-i the average. everj<la y living, forfeiting the benefits which the 
ardurjiM duties promised. 

You. who rp. fc Eiil this, have been through the esperietwe without a dnubi. 
os 1. who write it, Imvc—many times. And whsl \* the remedy? 

Wc have already referred lo massage a? a practical aubgtitute for ever- 
else. Willi the ait! of llic Hnlliwell-Sliellcm Vibrator fi’f U'lF minules every 
m11ruing you can sittlirc the same resells that n half Ituh's vigorous 
exercise would afford. 

^iUi can reach the breakfast table with a rousing appetite, .ion! -lats ihc 
day's work with the same impression that utimulaled you in (hi” t»r>s entluiu 
sin 7-tie plays of your physical culture, lliol the world i^ a minify line place 
to live in. 

Th* man who dines ai 7 p. ra. perhaps more heartily than wisely, and 
rt'liies ill II. or goes In llul llieater ami etils again after the show, diu^n t 
frc| much like exercise before retiring for i\i& night, 

Itul I,'I 11 leli suit .uni, uhliotH any «'lT'‘rl or everliou on hi- p-iu. use d„- 

! till I io el I - SI i l 1 I ton Vibrator over bis slomach ami chrH. Ut ■' bnei in - 1 

min.before dlmHitig between Ihe slwcls ami tic will U i^m.dud h- 

nole bow tiuieklv am touch of iniJigeftlou or Millin'-- aU-* ^0^1- 
ie| iei I'd, nod how'niUEili more MUind And refn-ddivp hi- no-bl - -hvp 

Such icIiiT and mmli slri'P i? eirtireb dlffemtl in ehimclrr to ih.o 

I.. about l.i live tiw nf a dnig Imtml of awakemng to wjrti m< Ho- 

morning findi imp idr.-hcd and ready to tackle ihe dm - wsA wilh an 
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, hal , rllE , rdT. H«e, p..rphMe mow than tmpomik, an,! ,|, tn 
energy Ihat u f slJK ro^cin'll. 

redv ** *,1 "T.'Ln La to a« fe IIHlioHI-Slrcllo.. ,Vil> r(1 to, for II, e 

.f/'tp-i"*- 'o..,lie i Y ,1 r uf 111 as wen " S ** "P^Wing '•( 

llir w I 1 VIKtaiar i.- liiailo for alluelimew U> llic ordinary 

tin- 1 ;■ ' in j it supplied for both allenmlTng and dirccl nmw 

^ InSdnM iii r wnl. Tiicsp'-iisivc lo a, lW 

Of llir III' ' 0,u . . h|i | v (1S ,. wilt nol ikM mow limn ten cents lo vour 

aurwi'l 'i; JL, I,ill. El Ink,-, lint an insta.il I- attach 11,.- |jl.ig' ttl „l 

«y«W»fcr “'■Kt for relief °( P<"” &&*>. 

. DlSEA SES that are treated BY VIBRATION 


tl'l J./nVV’^LL-.VJ/KL-rO.A •Vl-Tl‘R.^iTO-RS 


** JS T h *§' 

Av^rA FKlon* 
A.rhBia 

Badaev 

UrLI* P^T 

ItropchLri* 

{‘umlf 

riiinh-'l Ttntm 
0 kxt» _ 
CTTcnbiprr P-wwfrr* 
CuW Hai*n aeJ Fee?. 
Cdt£ 

Cea*tTl»tttrn 
Coo tk 
[fcmdrttf 

DrtlTwaa. Qita.Tfha.1 
PwiSir-l 

OuftitLx'C PiwnHTt 
DribWiitf oE Uhm 


DxftttfeSiWTbca 

Dnf't 1111 

Euvh 

Kjf 

IlnlarH^J Pfo'lnlf 
Jr ^Cral Neuraleii 
Facial Tie 
f,illiciC Hair 
Fimtr* iii Hectnin 
IV.itbid JGdnrir 

KTC'iut-m Urinitioa 
Call SitTpei 

Cutnliu 
GmIig 
G«it 

IlirwftS D*W*W 
irmilscliP 
He3isorrli04 |[l 
Intern# 

Imnclnttr 

lad6t«lliW 


1 nn omnia 

Tnlc-fCtWtjI Nciicalffia 
Infantile Paralyiii 

l3LEritin.nl CalSIFh 

La ITS tine** 

I jrtc Kick 

f,mrufiiTaLii| 

I^QM oE Appelilt: 

Lumb»*a 

Mfljmeholti 

MSltrairte 

Mkncul.tr AirupUy 
X.inal C'alatfll 

AwettwiU 

XerVOlK I’roOf JlEnn 
N’ciiniiheah 
Xruralttia 
Ottfliiy 

Ovnrijis Nfuralfiia 
Pain Eh Ahdktmch 
Pain In Chat 
PiraEritl 


Pile* 

EVwt Fr-StlUr* 

CoisiSi ti"n> 
l"rrrt[i|r, EiLhrueiE 
R«?al Flm ure 
IllaeiLniAii'lti 
Srhitea 
Scniilivt Snihc 
Sborltirsi aj ttrealli 

TlLtMi 

SfiiliUl Gim-Jlur^ 
SiiiT IninH 
Stirt Ifeck 
SteniMli Tremble* 
Sprnini 
TvrlleelHi 

l r rin,c SuTmT«n^.| 
WitHT Eyts 
W’kiL: Ej(t 
Wcoknm 
Wrinkle* 

Wry 


fN CONVALESCENCE—In the sink room where Active exercise 
i, possible, tiie Vibrator supplies it mild- pa®*te cverebe lo llie muscles. 
., rK1 , cn |iE,.f much of line rundown condition which always fnMows opera- 
lions aiufsiekwse. F« chronic invalids a most strengthening, helpful 
mfluence is to use 111* \ihraior daily. 

ACHING FEET—Tired and aclihtg feci can lake the joy out of life 
onicklv as anv ail men (, Women especially, if obliged ro slond for any 
leniih of lime, develop a poinfill tenderness of the feet tluU dmes them 
dlmoit to distraction. 

Tired. 1 ml and swollen feel may he readily relieved by use of the soft 
applicator mer the entire foot and k& stroking upward toward Hie heart. 
The conlimiincc of this treatment will strengthen the under muscles ol 
she fm and ihr catf or the leg, lessening the tendency to tiredness ami m 
e sriif 1 ilrtiijg away with il ft* an abnormal condition altogether. 

AMENORRHEA —Simple cases of amenorrhea usuulty yield rrml- 
ily to vibration* , 

1 Scpft rubber attachment; medium strong stroke lo nimhar enc 
four low er dorsal rcnieri: ten to iwnily seconds over finch, niedillliji ?p^ 
and lont? «iroke, repeating fevernl times. 

■2i Rotary, lacrral or percussion stroke two or three minuloS oiC 
each ovary. 

Tr/stment nhould lie given daily or every olher day, 

L tATf' noi to ?r't tin- inhibitory cfFr-ei over Urn spituil centers- i 11 
metrorrhagia Inhibitiofi is desired). ., 

irj Healing mtr the ovnries. tinn llic lirUifi or disk with aw* mi' 
♦Iroin, Eaiirnt <hoirf(f Jw lying orr her Imrli willl knrrs w'oll draw* 1 up- 
f i' j - dijr in inemirt -thouId hove appropriate medication in fl "d' 1,11 
lo vjhroihFn, 

l>n ii'4 for^f-r Flint vihfriikm i- contra iimlioalcd in pyo-Hnljiiiis- ]*rlm 
« and pregDaocy, 


AX K \ 1 A WlS ! ihron* fliikyln.sk oF joints iilTonl- an f.iv. 

°i? p l : f°, r vibration. In reectit weF. care nutrt he cierci;Ld in out 

vibrating In-in dy over llic join! itself, but gradually working up lo il from 
surround i rig *lrut-m rt-^, 

lo old chromcr r,isi^ the joint tdiould receivt vi^nroui vibration. In 
linlh rase- pa.'>ivr jrnovcm?nls should nccompany tin- IrcalmcoL 

ALIenlioii is cjilh-il to llie parlk-ulur niuHclL^ usually invdv*-d in join! 
nfTcetion^. 

1 a ' Shoulder, Dell-iid; supra .iihL inf ra^pu?alm. 

i'h i EI bow, Binips; brachial U aniicu$. 

ic i Nip. Glutei. 

id) Knee. Quad rice pscsteiiiior. 

TSlis will until rally suggest l!ml the spinal w tilers bir ibeSe imtwb* 
should receive vihmlory slinuilnlioEi w ills the soft vibralodt. Medium or 
long stroke, wtlli Tncdium lo deep pressure. 

Centers to he stimulated are; 

la i For shoulder: fourth ami fiflli cervical. 

ibi For elbow: fourllk fifth, sislli and scvcnlli cervical. 

ic i For liip, fourtii nnd fiflli lumbar. 

i'd I For kneel; $econti and iliinl lumbar. 

Over the joint use the brush with rotary stroke ami moderately In ah 
s|>ci-d, 

A vihro-massage, with llie muiry or lateral *iroke and moving die appli¬ 
cator along the unnrse of the blood vessels from the joint toward llie trunk. 

Is verv useful. Remember the cardinal principle of massage is that llic 
stroke should always he toward the liL-arl: that if, in the direction of tin- 
How of venous blood, thus facilitating the latter. 

Always pass the applicator from (lie jnint toward the trunk, then rai^c 
il up and bring it hack lo the starting point and repeal. Never pas* It back 
and forth over llic same course, but always in one direction onk- 

ASTHMA —-In spazmtulic or bronchial uslhnur. 

>!• Vibrato with the soft-rubber attachment; medium stroke and 
medium speed; getting deep penetration lo the cervical Q|1 d dorsal centers, 
nt h-asl as far down as the seventh dorsal ; and it is a good routine !■■* 
include all of the dorsal centers. 

(2 i f’.o over the centers three or four times and if ^-nsilive areas 
art found, go over these sis or eight times. 

i 3 i TIil ti vibrato the pncumogiulric nerve, reaching it at the side of Hie 
neck opposite llic most prominctil part of the larynx, al the anterior bonier 
of slcnio-ciculQ-mnsloid imiscle. 

i l Then, reclining in chair, or lying on back »n table, u- Imidi oxer 
p L ., u „;,| nmscles. working Inward (hr Dennmi; theft IkIow the floral 

muscles \dbffiitttg toward aud into axil he. 

Asthma i^Muully associated w ith souse neurone condition, which should 
also receive aliention. 

L 5 C care in treating the pnenm.igfistrir iterve. 

In ftstbrnu of cardiac or renal origin, only temporary relirl ma> be 

lind from vibration. . , A . u . 

F(.f .. aMh«w. <!«■)' ireaMWI » tlu- I l "1 '* 

c Tghili [ji.i-jil r«iLrt# arul inildrr (limiiklion fr,™ llic lhir.1 .vnu,1 Uw 

' h t^L fri.ni kiiliiei «« lw> mA firtL .™,1 

ll.lr.1 I iiniliar ««*» Ji.ml.l W M ' V'T.T '■ tl .A- ! 

„ met hi., I is lo vil.TM.' from tin twirth .lorsil rlrmn to "» tint1 " 

luiuhrii. iFii hisive, 

BAGKAGME ... "!>'■ Ini' *tUl 

11; „ of lh.. mi' imil 1 ’ .. or kMl.*. « ... 
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('"ASiNG HliAUTV If >t Iw true dial U-auty la only Ain deep. 
,| irn ' nil luiaiinkind will agree that I he Ain i* exccedingl} important, 
Otiniri ii i* that no woman is willing 10 see her good look* fading with 
ilia aiKuiiti' of years?. 

Mrjiniv is mil iotne- 
thing which fan Lhf 
bought hy tlie Ihjs nr 
retailed by the i'Ottle. 

1 {(m 1 beauty cannot 
tx i s I where good 
lie-mil Ii in nut present 
Tin' |)orrs of the skin 
mils! perform (heir 
impOitpnl function 
as ei local agent, and 
all the functions of 
elimination ril U s I 
work perfectly to 
lliaintoin A good cutii- 

ph’\inn aiul a clear 
■Ain. 

The us-n nf the 
■ Ullivicll-Slielloin Vi¬ 
brator as instructed 
fi b r the treatment of 
dnislSpOlion is of the 

first importance. It .. j 

di.mhl W supplemented by llic use of the soft applicator over t « /«*«-. 

I nder this treatment a dear, dean skin will Ik- nMiimni.nk and tfow s 
feet xukI wrinkles will disappear. 

There i, no need of Um* premature itamp nf oilvandiig ogP on ike fea¬ 
ture?. \ little work with ike Vibrator will remove all $udi indic^ons 
and prevent ihcir return. 

Ifcmember tlial cn ? ini-lie^ merely cover up disfigurements and* bj 'do-- 
21 ns: lhe purrs, effectually prevent iwiure from helping herself. 1 hi-re is 
no iKurnaiienl satisfaction in such applications. 

\ .ingle ircotment of I he IfcUiwellSIiolion Vibrator will convince the 
is - ■ i -1 skeptical that it i- 3 crime aglinsl nature to allow the marks *>r ape l«» 
remain on (he face, d.in and nci k. Thr soothing treat mem nf (he V prater 
r.-mU maswige ! 1 llie soft muscles of the face, chin and neck. restoring 
the Foundress and bloom of health. 


| > r H ‘L " for jTadjodb’ Fadil 


CALLING ] I AIR— I (js.as, - of lilt' hair and scalp arc 'mvariahlylhr 
r* -nit of pout nourishment of the blond cell? in the *C*il p. I hr lin 11 lil,f 
-.ii, rn h\ men not only pm.nil natural verililalirui i>[ lltc hair, hut nit d.-wj. 
ii,,- proper Mood supply for a number of hours daily*. buUtrc Unis anusml. 
mii't have compensating simulation to rc-riourish the unpovmTlJtcd roots 
of the hai r. 

Th- Halliwell-Shdlon Vibrator i* the mpH rational nf all trendneuis 
. n, r if remit* difeei] y and immediately in re rtital.JfchiM" the den ted 
r irr 'il.iiion and -ii mu la ling ,i new ami healthy growth. No hair Ionic eim 
, i i. (i, t tin,. In fart. i\ i- logical lo assume that ihe -ole advantage 
id iIn n-r of so-i-nllnl hair Ionic is the rulildme nud nui^apmrt U™'" 
ioeidefiial to il* sppJbation. The mere tonic iisnlf cannot possibly affect 
■ hr starved roofs of llie hair. It may be a pleasant dressing, hnl (here i* 
i!ri Frirdidnul value attached to il* use, 

h ji well lo bear in mind, however, lli.il flnee the roni* "T I lie hii" 
in' rh-.Mij. no jvjwpr on earth can re-lore ibein. 1 In .ailv liNpe of -miru! 
t .Mm" 1 1 NI r to piv>' ll (lie bn^ienl iroatmenl hrfpire ii it loo f^r advareeil. 


1 


1 

1 


Up lo p cerium p^nt (lie HoltiwdbShellou Vibrator, hi tht si tm - tr^n 
able iiirlln.il as scalp massage at lie himk .if a Allied oiiaralur, \\W ^ 
die liiiir. Beyond that point, nalliing will benefit ii, 

111 using I he Yihr.'iicir on I he -j alp, ubc the hnisll ap[ilicj]tors -iroking 
the hair gonily fremi ihe forehead lo ilu- hack of \b, f u rk with light 
pfi'.^ure. The scnsuliou .if Llii- Viliok-si>iiw ^ atlogallicr ili-lidil- 

ful. Loom, dead hair will drop out and daminjIT will entmi .sw;i h . The 
scalp will be left in rdmigaffclcd, heaHhy nondilinn and [hr fniir will 
gtew like that of a child, 

CftfUV ING CJlIl.Dkh.N—PtrFcCl circulmion hi a yruwinj: i-liilil 
is all-important nl any age. The use of lhe Vibrator on the bodies -,f your 
ill tic one- will reHiill in beniilifiil llcsfi arid vtguroui museb^. 

I'nib-rdevehipinent in young children responds particularly well to 

vih Nitary treat menu 

Rickets, i'rooked limb* aw] even shortneps of limbs may br correclcd in 
a chi hi hi prupcr nMcliauituI mus=-ago : . 


HEADACHli —1 here are people h» lli.* world who have never 'iil- 
Jtrcd from head nolle, and to them we offer sincere congreiulatior^. !l h 
doubtful if lhere h any more agonising wu#atltin frntn wludi himtin bein^ 
HLifler than a violent, throbbitig he&daclic. 

The cause may be nervous ten-irm, disturbance of the digestive organs, 
constipation', eyestrain, or any one .>f a number of pbi-i'Vil disarrou^n- 
mtnl^. The HnlliwelbSheUon Vibralor Used ^enlly upon tin" lemph- will 
relieve the blood pressure at ihc brain; il may also he used aiU-anta^evusly 
ut anoint just above she back of the neck, or moved very slowly up and 
down lIin top of the spinal column. 


Thr temple application slicmld consist of a stroking nrcm from (he 
forehead proper. Relief will be found in a very few minutes. The nest 
-top should he in use the Vibrator as in the treatment pn-erihrd for eon* 
Flipalion, with a view to ^curing jramcdiatC itlicf of die h^web. W I un¬ 
ci rr mny be ike direct cause of the headache; no mistake will he nia.tr m 
eiirlenvriring In bring this resuh about a= soon os possible. 

If the liradaehc a rise s from Irouhte with die digestion the SreaW .1 
should be applied direellv over (he stomach, over the lightest garment, or 
dircelly eti the skin itself, 

11 llie Hi, is tile mult »f urmw"*- <»» H* ... . . I'* 

insnimiin. lermtiialing il »'Wi a,.pUco«wii up and ihe - lhr 

... | h | ■ ...t .... j 31 luvnieelul. ri k4 l I ill MCCIis 




H(■ > | OH K Hinm For th*‘ reh. f of intarmi krm^rhaith. . • r>J -‘ 11 
thouttt he rtpph'rtl a* fvft&U'*: 

(I. H«iyy ilinmlirtleti <A ««• w * etf - » irt ' Wl '‘"‘ V 

todc and long stroke 

( 2 ) Stimulate liver (fifth to "tilth d<if»l «"ler^ ri=hl 


in terror! ii] tpaecsl, , 

( 3l Hard r.il i . r m(kM>r with -l"*n rt.pul »'!••!>« 7 b :'„ -vi^ a 
a|>[iiit'<l nv»r the nclum lltriittgli ll"' ''h'lhiiis. J"' 

.i'mv ."■ thirlv ...Js IreaUirm dr «.■- 

no I pile lunioir pwlrmle throuoh the -pin 1 " , ir .«.! 

in.iL,!..1^0*11.111-... i™;rrT:s .. 

limilK ... recline, is ™|uireil "tlh ihe‘- »«"■“ ' 

Deijy,...-It.Inc «r ten. and llw« th^ 1 ;;^.. 

In ‘Weriittl Iter.rlioi'h v [!‘ ri1 ^ in tl>..i-- 

(.yrcli.iK or lateral siroke over llie tumors. Ihvtllt an 
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HeALUWGLLSHCL-r 0 *X ‘Vt-li-R^-To-ljS 


ibJu.nvfiu.-sim.-To$i viw^yrons 



NBRV(iSNES8 AND SLEEPLESSNESS— t*« *** or 

i.yfi rttbfu-r ttisr itppticat&r* Nen-oiwtiefifl and xi^oinnb niay he silt! 
pci u ■!« I rctm-nci ^.' k,,aT,, 


Ni’rvoiiOnrii? is ti direct cause of loss of white the 

certain re suit of 
rnniinued lock of 
real will hr » highly 
nervous nneirung 
condition. An tipnJi- 
calion of l lie 11 allb 
WtlI-Slid (dti V ill ro¬ 
tor just before ro¬ 
ll ring, preferably 
Inn not necessarily 
by ii fj-cond person, 
will sciotfic the iirrt " 
■ his system by regu- 
laliii" lllc blood 
supply lo the brain. 
The lendendy of the 
vibration is to reW 
the nervous tens ton 
Stomach Tfuubtr and iin part n grale- 

fnl lin d yet refreshed feeling under which imhaiv yields to soiiml slumber. 


I cl the pm Lent recline on the back with the bead slightly devoted on a 
uliile the second parly runs the Vibrator slowly over tin forehead 
,ii, d leinpb'.s following up the application over the limbs and trunk. I urn 
.,!, chc fare .iii 1 1 repeat (he treatment, applying (very slowh ' up and down 
Ih. .pilULi column last. It is endt:worthy Hint the Vibrator;Mb« vscil 
in -cii'ilive regions where the ordinary touch is intolerable. The some 
irratuient will yield comforting relief in high strung conditions following 
tense ■ voilcnaent or nervous strain. 


XEl K ALGlA TW torturing pains of neuralgia are relieved quickly 
}n the use of I he HalliwcIbShellon Vibrator. 

The ff;i11.Lvell-Shebon Vibrator, on the other hand, will cause the pam to 
iuh-ide in aii ej-v. natural manner in ten "r fifteen minutes, ibdief of 

.t^irai i- I he right method; I he pain iff relieved at its cause is removed, 

(M-d ,i( the 1 1 r>t warning; of oncoming neuralgia the Mnlliwcll-Shcllon 
\ ibrator will offset the attack and spare hours of pain and misery. 


Xi i Ki l ls Neuritis mav involve n single nerve or it may affect a 
number - multiple neuritis. The general theory of the treatment ksthmi- 
l-in-n -i the spinal centers nf the nerves affected, wtlii attcnliun i» t "■ 
drainage limpholies; ami the fudicicni* u*e of local vihralinti along Hie 
rniivti— reached by the diseased nerves. 


Brachial Neuritis 

, | < InhihiT-ry rib ration to iln< fourth, fifth. sixth, ---vimth cervical and 
fii-i .l..r-al ■ writer-. If vrry tender, ure brush or soft ball; long (rentnienl: 
ri-.• ■., l.,ir-r. ■“ Eruderiics? disfip|K:aH> use tlw hard ball ubmtoilri 

2 Literal *»r r .1 11 :• Strike to jucillarv lymphatics and to sliotildcr 
urul aim muscle*, 

MiLTrpr.c Neuritis 

1 1 . Inhibits treatment to whole spine: medium slmke and tiressure. 
or large »'df riibL-r rillachrru’fH may be iwcd first if grerti trade fjlCflff ■’ 
pmrtjl, 

. 2. \ -ippjjr iror wilb light, roiart or laioral stroke, to affected nHiselc 
and IWUSi 








Qtciltalfoii ill refining obesity. 

Mi Apply medium stroke and prepare; vuih medium speed ; di-c 
applicator over die fnttv parts. Rotary f-r !Mem I stroke, 

4 2, Crmlually increase pressure- And stroke to limit of 
tolerance. 


i Stimulate with medium hitnkc and pressure ihr adjacent lymplmw. 
i |) Stiuulinn' liver and spleen. 

Avoid spinal centers, except those govern in- liver and ihc >pk v „, 

| i.i i I % neat.Hi at first four in five m3 miles only; but jtradtudh im-rea-mp. 

„p io twenty or thirty minutes. 


UHEUMATISM—While hardly Iwo suhooll -if medicine have 
api-iN-d on ihc cause of I his disease, ils an fortunate victims are loo well 
agreed on the fuel that its agonies are wll-nlgh unendurable. Tim effect 
uf the Hnlliwcll-Shelton Vibrator in loore-niiii£ up -lilTcurd j>>ltki- ami di*. 
pel ling congestion is little short of mirjicu Ions. Many a miffercr from 
vhcuumtisin has. after n single treatment with the KalliwcU-SliclicJi Vl- 
bralor. walked without the cane he has long depended -m. and moved limb*; 
that have long been stiffened to ihr point of total liclplv—nr--. 

Select llie applicator brsl odaplcd to the part where llie pain h scaled. 
Tlu' 1 ? <f ft rubber dist: is free from all iIil- hayshmTss which the hamb impart, 
and those with ihe most tender skin will find no discomfort in il-. 

\ brief npi>li™ti*n will sootbe the nerve?, simulate the circulation nnd 
rest the aching part to a degree that speedily hani.du- pain. 

tn chronic eases it is advisable (a wse lliy Vibrator several limns daily* 
nfti-r removing the clothing, While the Ih^t ircetmcol will relieve Hie 
■lain the use of the Vibrator should be continued after its di^ppL-araiiix-. 
tinrl the treatment should be taken daily for several we;eb, irrespective of 
whether the pain recurs or not. 

The man or woman who has suffered the agonies of fhetimilinn will find 
j n the Halliwcll-Shelton Vibrator om of the greater blessings dial lienee 
can besEow, 


SENSITIVE SPINE —The umjmaii oj this condition naturally 
suggests itself. 

tl) Brush: with mild, rotary or percussion strokoj podium fpe^l ams 
p&Qini over llio whole spine (spinous processes and all i. 

(2) Inhibitory treatment, one or two minutes over specially sensitive 
centers. 


SCIATICA—Thi* is rlicuimuic •ffrclion of *•. P>wl " "•» 

that runs fr-r.1 tl»- liip John i»«n ti* rf U» '"'lb at In.-T 

Ih-voiuI. Sciatica is one of tile most painful '',' ( .. .. L 

is Very ttenstlivc. ml WmetiiM* iurrouitdiap tissues aclu*U; ■ 

the neiTG ami exert a constant pressure and pull on it, 

Vil.rniii.il immediately slops pain l.y slimu!ali»S ** J". 

increased Ho« of blood flushes the anew* and wtrnes lhr '™I “^ ’ ^ ; 

to m Itidnoys. where they are eli«inale.l *. Wp 
recptyetl relief in ihe psc of vibratory rncissage. 

tmkovt vni> nasal CATARRH 

downward string of the throat 

z*:z*''** ^ irf 

Jiinl r-t'iH'jiL 
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H-it.UWa I -Stit t TO;X f Hli l TORS 


WVIMSG 


BRIEF DI-SCUIP1K1N FOR 
Till n\l I OVIM SF 1 I I I 1 >N VIBRATORS 


Ami Ki^cihin Aiuuest* Vitale an 21 to 

XM !«*'■ ■ t* I. M » |! - " ... L "- 

ruhW HpidiralOn 

IW.M-* Mid AlWliM- -VihMtr 

( ! w Pi ll iJ iiltilwTr 

and KtJiMiin An VU-r-t* o* IS l<‘ 

Aft, | ]n. I and 1\ l -i »ofi ruJjlH-r ftp^Mlor. 

m VmKx ain-l Ki»RK 1» A.wrsr,- Vibrate *n IS 1» 

31, } f „ in, I and 'L 1 V «dl r«Mir» applicator. 

V EK -,itn and KiMiMin \n ' ibrafr on Jv-ml. Imi& nl 

] r fl rrtr , [ « -afi rnhlnr appllcalor. 

|i,:um~ ami Mm. **■.«» ■♦, 

Uintrr pjif nil b nioUlh opri** a ^ *1 tJmi - **}" 

IV -Iiife inbber aj idkftlur, 1 ip>nf* IIn-IrrjldcI. 

IV - I'lam? ti|i nf fiMitrr on rye ami vibrate U*hUy 
(ffl ba-f id linger. I » wB rulilirr apjdloUon 

IjrUfliMi Vibwk. !X 2 lc l. 7 to 8. lh™ ™ chin, 

E [it. ]t*. IV hi ft rubber ap|diralor. 

, , h ,^n Jiui kivinttu \H’.n:Si‘ Vibrate m« A, B. C* 
I. and 31- L w ndt mbtMT ^UMtnr. 

H*y Finn \ iliTaifr on A, B, L, 4, iMl :l,| d 31. I « 

rubber AfipbOtnif. 

Owl^iY V .hi ate on 2 lt> 1 and 2:. IV h-wd rubber due 
| ( Ni Thjh tili nn d kiAfmft An .SEKT&-Vibratr uti ilir 
htn.- ci.^mitiu. umin mid nitld (w# mjnnlM oji raffi 
tun.: ptac-nO deep limiting whitn* takbui ibf lrr5 *^ ‘ 
menu Result* n ill u-inniidi 50U, Ufrf wdt nibtfor *Pi fl ft * 
mior. # m 

Rut 1 i-'.t and Kixnati. Aimripjlv VilJjatnr aj 

sminl of Jiain. BirH vihrplr on L r A an Ti • ^ , 1 
rttitbrr ■tijdiciit(H r nrvi lo nr liafd 

rtB.c^id*' of vloibiou. 

- 1.11. 1 Acid Kj-heuik n An II. 3^13 and 

alone II. I « hard ntblw r di^^t BsHl 
Pimiltms sftrl Kismtui All,wr.w—Vilirat^on|* tn 1A 13 P 
2SL 30. ami 31. I ^ soli ruhter aE^itldnlor. 

I.i uk* to mid Kijfimn A*LJ.ir>r^-Vibrate wu? II and 

K In | 3 . I t* bard rubUr d[w; or tall* 

\ Ti m.,.w and Kis3-ki.!‘ A!t.uir\t¥—MEtwVtf <ni >) in frrmE 
nf |f ft oar, pi HI on *, T - wdt mbbef a|tplieatw, 

S: mtcM, K1iF.rM.1ms and Ki.vniir.n Ailhem?— 
i P n t 14 10. I. A 7 f and ft, 1W hi ft rubier appitcoioh 

Tovrtn Kiraum AiunafTs—Vibrate o^r 2 10 L 

IV hard ruKlirr diK. 

1ft A&uiir- -Vibral* on 2I f 3, t. S and 0. 1> iwfl rflhbcr 
•PVdkaMr. 

and KitvOkEP Aii ue\t> Vibrate or 29, 3 and 
I. L uc tJifi toliS^r ajiplitator. 

-idEf ASD ^iru JOIMS AMI MfSr.l FN 
MIOM KAi-n>l FiK. F:\flftTION, out ACE, OR MW; 

AILMENTS- Apply Vibrator In sen* uni 

vil.rtfr f#pir|Ji mititjlrt !W(. I^r ibffr time-- fl «U> In 
4 dai* vow Will frd likr a nr* brinjr. V*r fiar<l 
tuld^r r|W onuidp ->f rl*lMn|r, or nifi rubber disc TU’Vl 
lo Arab. 

JjwomN iim A; Ufa and KljeWtr^ All Ml ^ a*-- V ihrnlr an 
barfc ftf Kewd nfK-l .ibrhp afj'lrw* from 21 l« l r >, up and 

tknm. T V lifii*li ippliraior. 




id iri'jtmri-iC ftl 
rbroriie ean-i ii i* 
JLck■^■abEr■ tip llm™ 

Vibroior -nerql 
timr> daily- 
While br-i Erenl- 
rnr nl s' i 11 nf kvi- 
jiain. ibe U'O- i>f 
Vibrator nIupuM in¬ 
i-on tinned lo ftioid 
a return id pain. 
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William Benham Snow, M D, 


William Benham Snow, M+ D* 


O E N in Ashland, (Jreene 
Cutiut^, N'ew York! on October 
23rd, 1S€0, son of Newel! C. 
and Nancy (Benham) Snow, 
a dependent on both 

__from Mayflower and Pi]grim 

stock, you Ely Snow attended the coni 
man schools and an academic preparatory 
cuhtst. being awarded the State Scholar¬ 
ship for hi a own Assembly District for 
Cornell University, Owing, however* m 
a progressive form of illness— a form of 
irtuH-ular atrophy—he was forced (0 
forego ibis opportunity, remaining un¬ 
der the tutelage of Ins pastor. For two 
years he taught rim the public schools 
at the same lime. 

Ai twenty one year! of age, when the 
muscular atrophy was seemingly arrested, 
he registered aL dee Collene of Pbyjietaiih 
ami Surgeon* in New York City, and 
graduated with degree of M. D. in (HUS. 
Tie them pursue it a postftradu ii t e COUesc 
ltl the New- York Polyclinic Prom 18-8d 
tr> IBSMt, despite Ins physical hrmdicaii, 
lie engaged in general practice in Ash¬ 
land, nTiiliUNnlhe-Itlidstin and Kings¬ 
ton, New York. 

In I89H Dr. Know moved to New York 
City where he became actively associated 
with Professor William James Morton 
and served in the clinic of the Post 
Graduate Medical School and Hospital 
Jn 1S?S he was appointed Clinical 
Assistant and later instructor in the 
Depart mem of Electrotherapeutics and 
Nervous Diseases at, the Pose Graduate 
Echoed,, which position he held until 
March. 1900 when he resigned. 

In 1901 Hr. Snow, with the aid of 
several physicians, organised die New 
York School of Physical Therapeutic*. 
It continued for three years with a 
faculty, a full equipment of up to date 
apparatus and a curriculum of demon¬ 
strations. lectures and clinical instruc¬ 
tion in methods which were nut then 
being taught in any medical school 
in tins country, Dr. Snow occupied (be 
choir of static technique, general electro¬ 
therapeutics and rail loth crapy, and was 
president of the corpora tion 

I: had a Clinical Society., Dr, SnOw 
still continued giving private instruction 
to physicians, and there is hardly ti 
physician in this country now acquaint¬ 
ed with physical therapeutics but owes 
h!s initial knowledge to the beloved 
Hr. Snow or to a student of Dr. Snow. 

lit January, 1002, at the request of 
Mr. A, L, Ch a lien cm. the owner, Dr. 
Snow assumed (lie cditorsEiip of the 
Journal of Advanced Therapeutics which 
supplanted the Journal of Electrothcra- 
pen ties and the New 1 York Lancet, Under 
Dr. Snow's editorship the Journal eon 

tillered all forms nf physical therapeutics. 
I n. 1901, the Journal of Advanced The 


r.apeutirs was made the official organ of 
The Association. 

In 191 7 Dr. Snow purchased the 
Journal and published ii a* the American 
Journal of Electrotherapeutics ami Radio¬ 
logy until January, 192(5, when the name 
was changed to Physical Therapeutics. 
During :di these twenty.five years. Dr, 
Siiitw has, maintained the Journal amt 
concribilled the Editoriala Willi but few 
exceptions. If* prepared every monthly 
issue, carefully editing contributions and 
the abstract* from current literature, a 
Islwr of responsibility. His invariable 
policy to bar fium the publication all 
questionable contributions and maintain 

a high standard of scientific authority 
liaj become recognized by the Reveres! 
criTitH, and in rJ2(i, as an evidence of 
this, the Journal hscatitc ilic only ac¬ 
credited publication devoted to physical 
therapeutics rccoiniiznl by the (Diiml 
of the American Medical Association. 

Dr. Snow bat been ail active con¬ 
tributor [u medical literature. “Currents 
bf lligli Potential, High aiisl Other Fr?. 
fluencies" was written in 1900, The 
second edition was pyblisbeil in IPII. 
11,is book nit "Static Electricity" wasEr.it 
published in Ipoi arul yStatic Electricity 
mid Uits of the X-Ray" followed in 1901 
with a second edition eh 1905 which 
are (be only standard works on (be sub- 
jeeis of siaiie electricity. 

Jn 19-OS, Dr. Snow published in bis 
Journal a scries of chapters on "Radiant 
Light and Heat and Convective Heat" 
which was published ttt hopk form in 
1909. He contributed chapters _ on 
" Electrotherapeutics ami Radiant Lt£ht 
and Hca:" in ilic Eorchheimer'j TIlctpi- 
peusia CM internal Diieasca in Volume I 
and in the Second Edition of the Hillings. 
Ffirehhrinicr'* System, published by D. 
A ppl ei on ^ & Company, J n the C ™ rge 
1 dinner Edition ^niillinKi-ForcliltcimcrS 
Edition, published in 192^ he contributed 
tlLe Chapter on Tbertnotberapy, Volume 
1. He also contributed chapter.'! on 
“Light Therapy 1 ' in (be Seventh EdiEiun 
of Sajrms' Analytic Cyclopedia of Prac¬ 
tical Medicine, volume VJ, and chapters 
nri “Elec Lrolysis, Phototherapy and Static 
Electricity'' m the last edition of Wood** 
InieruatiuEial Index Cyclopedia, and 
many utlicr articles on various aubjCCt.i 

He ha-a originated mimcrd-i.it therapeutic 
methods. Some of these arc. ibc treat¬ 
ment of infections by radiant heat, the 
relief of tiuusuilntcs and exudates by 
cTcetroslatLc charges, the treatment of 
polio myelitis, sciatica, tic douiurcuv, 
locomotor ataxia, fibroids, of malignant 
diseases, of procidentia ami $ubin volution 
uteri, prostatitis, gonorrheal Ophthalmia 
a tul many others, most of which are 
SE^ciftcs, 
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CHAPTER 1-^ 
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IprtPiS aC ^ ^ ra ^* 4, 

.After* Fr*F lKT *i 

sr_r*iri*' 

Cwt ■ ■ * 

Rleimusoi^ Arthritis. 

Ostf^Arthriii*. 

SjfWfilii, 


fit Fw‘ n fcl N«m«. 

Neuritis, ■ * 

SciaEi*. . . + 

Neuritis witforli the Pflris, 
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PREFACE. 

\ careful review of the literature treating of static clcciro* 
tbcraprutks, including comments and treatises of recent dates t 
divers no work whidi will guide the practitioner first under¬ 
taking to operate a static machine in many important proced¬ 
ures. One only (Medley) gives more than a suggestion of the 
most recent and (we will lie borne out later if nm at oner in 
saying) most valuable of alt t^rms of electric administration— 
the Morton wave current. 

Hedley gives an autliM descriptive of the method, hut no al¬ 
lusion to its therapeutic value and indications. Others devote 
considerable space to the " static indirect," or what some choose 
to call the ** lerden-jar current/’ but lose sight of the best of 
all currents. 

The writer's association with the ablest living authority on 
static electrc-therapcutics, Professor William J, Morton, 
M. D., of New York, and familiarity with his work at the 
time the fi wave current ” was developed, afforded him an 
opportunity to make many experiments which have helped to 
demonstrate its great value. We feel justified, therefore, in 
adding to rite present literature a practical work covering some 
of the gaps riot filled in by others. It will be the aim ot the 
w riter to make tfear H concise, and explicit all practical methods 
of administration, devoting as little space to pathology', diag¬ 
nosis, and the study of disease as is deemed necessary to clearly 
define the course of treatment. Those who care to know more 
of the physics arc referred to the standard works on the sub¬ 
ject 
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STATIC ELECT RIC1T Y—T H E R APEC T ICS s MO DE5 
OF ADMINISTRATION, AND SKIAGRAPHY. 


CHAPTER L 

INTRODUCTKH?* 

Tile growing interest in the electro-static treatment of many 
forms of disease arises from the results obtained, m many in¬ 
stances so start Sing that to gain the credence of a confrere 
often requires that he witness the administrations; and of the 
operator that he have confidence in the veracity of the patient, 
and his own diagnosis. Many physicians themselves have 
proved excellent subjects for demonstration- 

The development of this now most valuable department of 
electro-therapeutics has advanced step by step with the evolution 
to perfection of the modern static machine. Tn England and oti 
the continent of Europe, where at present no such machines are 
produced as the American apparatus, static electro-therapeutics 
is not advanced ; and the physicians of this country who look 
abroad for advanced ideas do not easily discover progress at 
home. In the recent writings of Hcdlcy, Jones, and Border 
the subject receives but brief consideration, Jones acknowl¬ 
edging that the American machines are superior to 
others. 

Since the introduction of electricity in medicine there have 
been progressive improvements in methods and the develop¬ 
ment of more perfect apparatus adapted to special applications 
and indications. The crude galvanic batteries, made without 
reference ro size of elements or number or arrangement of 









Still It EtoirititJ- 
u 

♦ ___ for regulating (he current, have 

cells, W<1 *“""*[ rJ - a 'designed for special uses, and asso* 

bCTrn f,T c. ntronirg and milUampere meter far 

tUt " mrrtrs. iN" mailing the operator to mzilrc in- 

»fc w* of- cs ' HWe of d0i " S Wri0115 mis * 

C % lU toe Prtpw* of ** scien; f mafk * d t mS t m 
llte tracer and ptilitj- of <h° *?*“ have »«■ 

« a (v«l The first etude affairs, having short, coarse seran- 
,,, n . ;„ E |, a „J indifferent device lor interning, have been 
succeeded by tire perfected instruments, having long, fine wire 
seffirKian ciffs. and varied devices for fine, slow* or rapid 
remiptioni The perfecting of these forms of electric*! ap- 
nnoms have worked most striking changes front tune to nme in 
I he medical mind. Pri nciples have beer set up based npr/n 
tome theory' of an authority, to be later disproved. Gradually 
ihe peculiar polar effects of the constant current have become 
established, and electrolysis, cataphorests, and cauterization 
have become its chief fields of usefulness. Little is it valued 
to-day as an anodyne, tonic, or reconstructive alterative, 
Faradrim has superseded it: only to be superseded by more 
effective current. As apparatus has been produced generat¬ 
ing currents of greater and greater voltage and relatively very 
small amperage, results have been obtained leading on to the 
introduction of new and more perfect machines. 

Tlie sinusoidal machine in sanatoria and office practice has 
effected results impossible to obtain from the fnradic battery, 
Jn France the great frequency high potential apparatus of 
d’Arsonvtl is still further an advance. In 1S81 Dr. Morton 
published lhe first of what he pleases to call the 1,1 spark-gap M 
currents, the " static-induced current +h : and later, in 1809, the 
“wave current/ 1 Until the introduction of these static cur¬ 
rents. administrations had been limited chiefly to spark dec- 
trizaticn, breeze am! brush discharge- all useful in selected 
ca^ ji, 1 he static currents have the greatest voltage and least 
amperage of any currents to-day employed in medical practice., 
md produce many effects—especially the wav* current— not 
io be derived from other currents. 



Introduction, - 

Fteitiiif? merits of currents, and usc-s of -varitHis apparatus 
should be briefly considered in pairing, as the body qi this, work 
wit! deal exclusively with static adininiitraticm±. W c main- 
lain that in all eases not catling for the peculiar polar actions 
of the constant current, ihe static currents, when they can be 
administered, arc to be preferred to all others. The great point 
of superiority of the wave current lies in the fact that it is a 
one pok current of high or low potential, and great or small 
frequency, under perfect control, painless during idminirtra- 
lion, potent for good, and not endangering the life of the pa¬ 
tient, The patient, being insulated, is repeatedly charged and 
discharged from the surface of contact with the electrode, ob¬ 
taining n im-ai effect and the constitutional effects of general 
electrization peculiar to a one-pole current- 

The two-foie, italk-induced current, which has received 
much more recognition because it lias been longer known, Is 
of relatively little value, and the writer knows of no indica¬ 
tions for its substitution for the wave current, Sialic sparks, 
brush discharge, breeze and stalk tiaulafidn cadi meet 
valuable indications, and all partake of the characteristics In 
common with the wave current. They are administered with 
the patient insulated, and are often called currents, though they 
arc not in the technical sense mf ihe term, the resistance of the 
dielectric permitting the body to become charged before it «■ 
cape*. 

Tlic currents of the great-frcquMicv. high^potentia! appara¬ 
tus of d + Arson y*! art two pole currents- transformed from the 
street current, ami of relatively large amperage, and dangerous 
whim administered in currents of more than fSOO volts Ihe 
therapeutic effect#, w hile surpassing all but the static currents, 
accomplish nothing that thev do not (except, possibly, as souk 
MU horitin claim, a destruction of germ life) ami fail absolutely 
where the wave current succeeds. The apparatus is elaborate, 
expensive, ami apt to get out of repair, as are most cods and 

transformers. * . * 

Tilt current generated by the maebiiw. »'Sa|iieil 

mil- tn sJiniuriuin or •.()'«(- practice, does tiol an>r™ch in 
valw the J'ATSonval currents. tall gives Rent mil, better «- 
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St'iiti Elf'I'Wy- 

. Thi! current »■ of relatively higher 

M,lls Ilian «lu ‘ than the tatter, and a much more 

It ha- n« 3'h-at.ta K e over the wave curre,,. 
be called into motion when the static machine 

' S r! imaratnc white a relatively feeble agent, will 

service at the bedside or home of the patient 
inhere in bat rare instances it will he possible to have more 
eLborate generators present. It wilt he of value in connec- 
lion with a galvanic lottery in testing for nerve dcgencra, ion. 
If a faradic battery is ex,Hviert to he of service it should have 
not less than 1500 yards of fine wire in ns secondary coil, and 
be provided with a line ribbon or other device for rapid inter- 
ruptaoji. When we consider the marked improvement in these 
iittiniroente over die ancient ones, and take note how greatly 
inferior they are to other apparatus* it is not surprising that 
electricity has so often proved disappointing, or that the mass 
of (he medical profession are skeptics. 

The discover) 1 of the Roentgen ray, followed by the prompt 
adaptation of the Marie machine to its production, has given 
Franklin ism another field, which h bound to redound to the 
benefit of two sets of physicians. Those who w ere already pos¬ 
sessors of static machines have had thrust upon them a great 
aid in making a differential diagnosis, diagnosing incipient 
pin li is is before any other examination can discern it, localizing 
an aneurism, stone in the kidney, the presence and site of for¬ 
eign bodies, fractures, dislocations, etc,, as well as its thera¬ 
peutic uses in a field row becoming rapidly recognized. The 
other set are those who for purpose of employing the X-ray 
have now at hand, or may have, a means of doing very much 
Ti al liable therapeutic work that could not be done as well by any 
other method. So true arc these facts that, if for no other rea¬ 
son, one purchasing an X-ray apparatus should select the 
static machine; but there arc other reasons: 

t. The machine docs not have the same tendency to shorten 
the life of the tube, due to the fact that the radiance is pro- 
iicc by a current of such low amperage that the beat produc- 
oon is reduced to a nummutn, with practically no danger of 
melting the metal parts. S 



Introduction. ^ 

2. I he radiance fa far more constant and uniform, not hav¬ 
ing the flicker characteristic, of the coil apparatus, which feature 
is inV&lUdbk in making fluoroscopic examinations of the cbttt. 

3, In the ca^c of Lhe static machine there is no coil to bum 
out, a saving of suspense ami expense. 

Un the other hand the coil apparatus has some Sea lures, of 
advantage which it is hut fair lo name: 

a. Portability.—Some inferior forms of apparatus (Inferior 
because the generator of the current of sufficient utility is not 
portable) are constructed to make it possible to convey them to 
the patient. 

b. Weather conditions, which will occasionally (not often) 
affect the output of current from the sialic machine, do not af¬ 
fect the coil apparatus. As will be shown in later pages, this 
difficulty may be entirely obviated. 

We know of no other advantage possessed by coil apparatus, 
for a careful study of results shows that in skilled hands equally 
good skiagraphs are taken by cither, while with amateurs, ab¬ 
sence of fear of damaging the apparatus, either injuring the 
Eubc or burning out a coil, leaves the chances of obtaining 
good results in favor of the static machlne. 

So valuable is static electricity in treating a multitude of 
cases in every hospital and insane asylum in the- land, and the 
grave mistake of placing a coil apparatus that will debar the 
purchase of a static machine so apt to occur, that the writer, 
without prejudice, interest, or bias other than the good of hu¬ 
manity cannot too strongly urge that the additional first cost 
is unworthy of consideration- 

If some'electrical engineer will solve the difficult problem, 
and manufacture a coil apparatus not apt to burn out—one 
which will produce the current having the very small am- 
perage anti great potential of the static currents, that appa¬ 
ratus will be most acceptably received. 
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|(J Sfdfir Bfatriritj* 

CHAPTER II. 

appliance ft)R AMtiarTSTiuttoer. 

Tht Static Machine ^Success in static administration re * 
quires a machine conftmrted in accordance with right prft. 
dples and of the proper materials. Many machines on jh e 
market ainl extensively advertised are not so constructed, and 
are sure t 1 disappoint the physician who. later, sees a mote 
perfect apparatus, or discovers, as many have already, that 
he does not fjet the results obtained by others. 

i. The Halt? machine, with it imshursi conveniently placed 
within the case for charging is the best type of influence ma¬ 
chine. 

*• The machine should have at least eight properly coated 
glass re:vk'txg plates, 30 U) 34 inches in diameter, if to be used 
h.r nicdkal work and incidentally fur X-ray work, or ten plates 
if X-ray work is expected to be a main feature as well as medi¬ 
cal work. (Very satisfactory skiagraphs are taken with eight- 
plate machines,) The amperage or quantity of current gen¬ 
erated under favorable conditions is measured bv the number 
ot revolving plates and Ehe speed of the machine; and the volt- 
age. indicated hy the length of spark, by the diameter of the 
PW and jpeed of the machine. (The spark generated can 

the dS'^.rptLf 6 bCSt may £<,ua! ’ ° ne - haIf 

vul^Jw" “ l,s ! r,,ction °f * machine should be of 

— 

"■hhin a ett^^onTnKtcd^roJ^, so far 3S P^sible. 

of which have been wHI V T' U ? 1 y 5caS0,1Ctl wood - the 

air cannot M fillCr ’ ui! - a '«' ^llac, 

5 »ch a manner as to be a ^ ec * ’ c * an ^ inclosed in 

^ tbc atmosphere. effectually sealed against the influences 

*J*| a "-] angles, all ntetals ^Ould be free from 

4 toXZSzzs* »*■» » u*. 

Posable, and not attached to 



jV Type of a Mwhm America lloltt-Wtata.* 

7 . A provision (invaluable under wh**&* 

«Uiol or when, through neglect. ?"*££££ 
latcd dampness) bv which the spec o' 

accelerated, and die Holt,, at fir* <««*“ »* ^£1L J 
suddenly he made to move rapidly to catch .he charge. <*| 

“ Charging the Machine.") 


(C) Jeff Behary 2019 


9 









ia 

„ . |lV r P [ ack. (or uotrtaining wine ch<ntfJ| 
*■ k ! ,r "'''X Q ,.,r .Irviwf the air in ate it should Iwcwi* 
Uinta > vaii-aMe fotnre ami gmefally appreciated by 

'* Cil»l plniunm *"»' 1* ™nll,.T il« large nOT 

t«-t three rochet hy three feet sax im-lies. 


The ; 

ifot? snuair-—alxnui two 


Movi.le-1 »'H. «■«<• P° rectain - *■ VUka " h T l T “ l •«*» 

tto „ , fn Iritt in h-tigilt. !° escape ot electricity w 

'^oA^tert of the efficiency of a machine is not the length of 
sp{ iHt disdiargtd when the Leyden jar* art- employed, the 
\m&h of ^rk depending on the size and coating of the Ley- 
4,-rt j lTJS . The frequency and regularity with which the dis¬ 
charges we repeated will be the test both of a machine's ca, 
peicity ami the absence of leakage under high tension, qiaaii- 
ties iimdttabfc in a machine for X-ray work and use of the 
wave current 

it Only small Leyden jars arc of .my use rrt practice h and 
they for administering the static-induced current, unless a 
transformer h to he used. 

12. A chair might Iw devised having a high back, capabEe of 
folding, ant! provided with wooden stirrups, for gynecological 
and rectal administrations. 

The necessary electrodes and instruments for use are con- 
^creasing in rouriber with the broadening field of ^ 
pheatron following upon the introduction of the wave current 
Hie common electrodes and instruments for general-purpose 
WQrii f hrM * lEt ™- « Prod's having diameters of * to 
ml . ' '“!!*’ and ] ' 2 5nch respectively; roller 

1“™';; w ra ''^yu Actt .in deetadw); one met* 

ft' t arine ad - 

JKtT £ hold ^ '^^t2K*Z 

for :i,iniinistCT - 

ww/fflfdjMrj {o .... 1n clMr/nL- haz'iug a movable 
ar !'l vagina will be found slrv'iwT'-"' “ ** nose ' car - 

,he *>*, of different mSS^T ^ Block iJ " 

' af wh,fh M gauge anti 32 



awM wm, ca-w-** wn*ta “«**•"* c ““™- llUlSKBt 

El«tTCMi«. 
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Sfft/t* E/f* twit tfy r 
M ' 

nugt will in i«iwJ mu« ft ■raMc',. tmv be easily ctft with h 
j^jr ot Phrart him dupe* |li *« inJiMietJ for varlo U( a 
pTinffim* <h ilii' wiv* ewmiir For inter- iiiertiw, rc ^. 

ami Bfrihral d-( ittii-iis5 1 rari< of (Itr wave current 
stalk-indittwl current etcctrodei ur? designed, and u i|| 

tm) 


be rtacribed fit^r- ** rectangular mdal plate (ahmun 


twelve by fifteen indict. having a chain attached, is f ,f 
dent value !-• «H far *w addition Eo every mitfit, /V 
riifc. ubifc Mi dnufarivl efficacy* may Iw demanded by g^me 
Two j/*l rliTirtfiifSi (or using ilic Static-induced currents 
are uitaa'q imhulol I mrient amiroUtr t ter nditthiisterinif 

fJn? statiHfldu&d nim-nt, will make the administration Q j t j 
current much more agreeable and effective. A frown or 
id electrode, for minim is! msig breeze to head, will be de¬ 
manded hi s-opiTc. A wvfflfr, for deadening the sound during 
die a^'rttinbtratsoti .-i the spark-gap currents* must be at least 
ii* inck-s iti diameter:, and made so that it can be dried daily 
Rheophores, for coimecting the wave-current dmrocks with 
dir machine* having ,i sliding device for shorteniug r and clasp 
for aiding the electrode, will he found a great c- im nicnce. 

The appliances for use in skiagraphy will be given in another 
chapter, 

An electric motor anti current Controller, a neater motor, or 
enptw (which Iasi may he placed in the cellar) will 
he k,tmd dispensable if the best results arc to be obtained 
J( is impracticable and impolitic for a physician to endeavor to 
birn the machine himself, and (he presence of a man is often 
oh/caimMc. A current controller, to be satisfactory, must 
, ^ bk of ^dating the motion gradually, from'a verv 
raH " c ' Jf ****■ that 'he operator may ,h U '. 
^ ' C ' r,;t|lIcnc - v anri P«a»tiality of fe spark, the Ic.eth 
t" , rr f '" ’ 1 " f hi ‘ tnta . A 

blmfflW T r SdCnl 0mfn,t ° r the ««W~ » rlue to 

ZSXSETJX ™ dlinc - wiU nrten ■ 

* ** 



me* ot 


Can »f Ik toad*", 

CHAPTER itj. 

, . i.f MAemtntAw ^ 

«OHtt)ITY E BT JtUXC 

y -,-**» of the Machine, \ h 
-n tmpniper construction, as is the W| . 1 "™ *» tocoaat 
l.rick Si• -uses Of from location with rekren ^ oM& 

. i sun Light, will cause no little trouble ^ 

Mack machine, if the most constam care k ^ 1 

ni first imjjririaticc, then, that a machine Il 

properly constructed ami well-located house \ P ™° ,n a 
5Unny side of the house, if convenient, will add 
jiflvjtTitagc \n carmg for the machine. rKtd 

I, must be borne w mind (hat. regardless of what nmaf*. 
turers sav. dating periods of humidity moisture will ~ ;!, ft 
the case, and, lunhcrtnore, if it should not, the air » a™ 
ct’itws nLurc and nioro saturated with moisture, will fi^Siv con 
duct away the electricity as rapidly ^ it U txated, and tk 
patient get little or none. This U due to conditions i*ot met 
with in other electric currents, and therefore little appreciated 
by those unfamiliar with the use of static electricity. The 
conditions arising during periods oE humidity are: (is The 
moisture gradually creeps into the machine and interferes seri¬ 
ously with the excitation of the electric currents, f a) If con¬ 
ditions withm the case permit the excitation of the cumms. 
The air, no longer acting as a dielectric, spirits away the elec¬ 
tricity of very great potential and infinkeaniftl amperage. 1 3) 
The consequence is the patient is not treated or the Crookes 
tube excited. The first difficulty may be obviated or remedied 
in several ways, and deserves attention because the maximum 
current excited insures the delivery of the largest possible 
amount to the patient. 

To remedy some of this difficulty there arc various methods, 
fi) Some prefer to keep no chemicals within the rase tor 
the purpose of absorbing the moisture as il may accuntufete. 
hut use means to gel rid ot it when necessary* An easy method 
is to fill a large fruit jar with well 'mixed, finely cracked kx 1 
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„ r u*.! ' 'hr 'itrfare .3^ 

i!r w it Inn liir *a*r, ftnd ( 

• 1 1 Mi.’ <■'«? wplrlty * 

' lf mi lr« time than by any 

P™. if - • "' ,2m,hL n, «l tlir fh4 . 

r( irih.«3 lffL ‘ “ j 1j{# pttxftlare may be rtp«t*d ifran^ i, IJl(j 
,vm .-h.i’-K' ■ employed e»*m vratllMM 

=' l,r n " 

ir " rt f *7 ^ y ,V,[, r rrpijst Huccc^fui opcrtm* place veswla ^ 
. ,V ’ L -ai«-rum chloride within the case, allowing ft to *_ 

I niflfc j frtpovc it only whrn ft become! wet for purpose 

:;X*cf *»■ «“>■ h ;ion ! fn nil £it *» 

■l^brnr during the rainier months. 

• Hno Jirfie* i* pf«r««d h> many,, hut should be nwd j„ 
efMtcf birJL ,mJ in v.**]* rareWy covered with to p rt > 

vrnt fire dust from flying ahmn the machine. To \he 
nr jk r Tl.i- MXJtis the least objectionaWf of ahtt-rlwnts, and need 
nh r H ' empii.wed. during the months when humidity hucrtVres, 
l\ c iwtn tea to twenty pounds changing about ctim nmrith|y t 
whvn the machine sWd he opened top and end* and thor- 
rghly aired out to pet rid of the accumulated ozone, which 
wi\\ *aadr the Hard-fobfccr and metal parts of the machine] 
Chaise a dry day for changing the lime and airing the ma¬ 
chine. and no interruptions will arise. 

( 4 ) It has been suggested that the machine may be dried 
out It, placing a small electric heater with in the case and 
dosing it When we reflect that heat does not consume, but 
ra 1 hr r increases the capacity of the air to hold moisture, wliat 
can he pained, unless an exit is provided for the escape of the 
heated air. and a source created for dry air which may flow in 
to Salic its place? For the present we believe electric stoves 
will he Ititle used in this connection. 

!$) A provision that precludes the necessity of any of the 
above measures, except removing the c^one from the case, is 
to keep the lempcoture of the operating room at 60 * to 70 ° F. 
during periods of humidity, when the machine will always do 
good work, and the air remain so dry as not to interfere with 


Car * nf tii, Miw, 


is pa«»cd 
ling wilh ft 
lhftmcwiatic 


11 >» n» !*>«.. Thi. k ~ Tn)|1 . . . 

,, friBcralw. employing condnual CO. Th. 

1 5 1 r- iltgh a of CDfi den ling pipe* tom 

, v JinrW «.f liquid CO,. A device proved 

" tST - “ w maintain 4 „ 1th1 

«"* » v™**m ** moisture Jw*Z 

. . . <>t™n the ftpet and fl, e tnam n 

U l, r r«er imy plan i. hH«d«rf thn. will m a int,,„ lhr at Z. 
rcmpMtur* of the opefatine Tf«tns, it will he p»HM e in oh. 

,ain the ht« re.uk* at all time an< l *«„, jk ^ 

' EW Icsniltfe* whete the n«e*siti« [ DI tuch nuaium w pi ahsc 
txwpt ft,r 4 fcw r| aj* during the Heated wa»n. In iHe tani. 
taria and hospital* cl the country (l, c need will he m«t feu 
when, as time goes on. tbs real value nl static elcctrkiry b^ 
romes appredaied and its adoption is universal, 

before finishing this chapter it is well 10 consider what to do 
if the machine has become useless from accumulation of mois¬ 
ture on the revolving and stationary plates, If the manu¬ 
facturer is in the town, call upon hi m , if ngti ^ 4 i tspa j r 
for common sense and a tilde jntknce will succetd in making 
it work as well as a new One. The machine is simply to be 
dried out. For ibis purpose there is no better agency than the 
direct rays of the snru Remove the iop and ends of the ma- 
chine and place it where the sun can shine tipon it for several 
hours, and noiiiitig more may he required. Or a yardstick 
about one end of which is wound a piece of dry chamois, will 
remove much of the moisture, it the parts are carefully wiped 
out. After this it would !>c well if the machine could stand 
for a short time in the direct sunlight. It, however, it is not 
convenient, employ one of the other measures for drying it ont 

The metal parts—the prime conductors, discharging rods, 
and small balls—should be kept well polished and free from 
dust, to prevent die escape 01 electricity from the multitude of 
small points which thus accumulate. 

Carefully note from day l-.» day the condition, of the interior 
of the machine, anti ail just the plates or combs whenever fric¬ 
tion of the parts is discovered* The chafing of the revolving 
piaies against the stationary ones, ii not otherwise iHscovertd, 
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nr;ir iSir drcuraferca^ , 

^ iitvchwiry to rcrnrn^ n- 


, in* whiti *I K1 * 

will ^ ' i, , rl ,v .*i<‘ ■' '* ^ 10 rmtwm ii H- 

^ ,jW ^ P^ e ; jm j t ‘orrri 1 i flic trouble. No ape*^ ^ 
Of iTh* u ' ._! Sll fi|jikr Stic* adjustment*, The * t JT 

^ +«- 7 X ^ 'u * ** os*"«t •»«*« r, jsrr- 

.. -*** «*** **5 

^ -1* 11 15 alwa fr* <**t to u 

fix' trontite. ^icnvl* Jj* 

*» ^ . r jic rt». U« rtWf* 1,01 Hanjwrpa* j, J5 

01 rf rl "‘ '" ls \.f coughimrand d*»wnfort whi «h may i,,J 

**? h* - f *• m s*> x«p tS 

1 1 « hl w Thi- /. junction should not he necessary. bm , ( ™ 
"f ,1I "-"V ., ’ ■ ^iVaoiv avoidable damage done to the oniv 

SvSrisi-i-'- - »**»«- sox» zi. 

2S 1 _ W r ««. a ivcll-ewisffueled static mudnne will ^ 
^ rt iVr as hang a period of time as any pl.ys.c.an will wane 
usf it anti always operate satisfactorily. 

CHAPTER IV. 


EO 


TiiE DlSItumve METHODS OF STATIC ADMJNISTJLATtOife, 

Charging f/ff machine, w hich is a prerequisite to every form ] 
of smtk application, under favorable atmospheric conditions* J 
when the machine h in good order, is but the matter of a mo- \ 
meirt’s time. In fact a machine in good condition, which is 
used every day, may not discharge for months, if care is taken 
to leave the discharging rods widely separated, Jf f however, J 
moisture has gotten into the machine, or during periods of 
humidity, it will often tax the skill, patience, and energy of an 
adept to accomplish it, 

{ 1 j Make the necessary connect Ions, which vary with differ- * 
ent makes of machines, to p!acc the VVimshurst in circuit with 
the H0I12. 

( 2 ) Separate the balls of the discharging rods about one- 
half inch and give the \\ imshurst several vigorous turns before 
starting the Holtz f if the \\ imsliurst is operated by hand)* 

(3.1 X'ext start the machine, at the same time moving the 


r/ " ****** 0/ *«<* a , 9 

\s innhurtf rapidly, and »imo« Wmly u , 

W .1I 1 -mu ami continue wh™ the Win^hum i« »t 
rnjichinc h then said to be charged. W 

(4) Cm flu: Witnshum out q( circuit n rf « 

ihc dhdMr ro4„ »n™l«g the 
t»!„ c lr - ™ n ra r't«y until a maximum charge U uhtiintX 

». as ... machinu oi aornc mmobwu™, lbt Wiantawl is 

cl .crated by the same power u the Huh*. hmh will sun at 
d’u ,mlar "' a "d under favorable cnndifW the machine 

will inslamly charge. It is under the unfavorable tondhtotu 
referred 10 that a few suggestions will prove of value- and it 
is then that it is better to hare the Wimshum under manual 
control- 

If flue to the condition of the machine, a problem *hkh the 
hygrometer wilt determine, for if not due to the atmospheric 
conditions the fault must be with die Holm or Wimihum or 
both* after ten minutes 1 effort, employing the follow ing iria- 
neitvers, prepare to pm the machine m order and cither vep-Tace 
the wet eakiuni by fresh, rebake U + or pul i tx fresh lime; or, 
at this time, if the machine, is in great demand, resort to the 
cracked iec and salt (see Care of Machine)„ 

llie maneuvers which succeed often under difficult condi¬ 
tions arc the following: 

(1) When the WimsSmrst iaik to give the usual one-half 
inch or longer sp^rk, if revolved several times in the opposite 
direct ion h and ihen reversed, the current may he promptly 
excited. 

(2) If. when rapidly moved, the Wim&hurst will not generate 
a spark between the balls of the discharging to£^ at least 
three-eighths of an inch in length, it will cost a struggle to get 
the charge. One-half inch will usually succeed* 

(3) Having carefully removed with a dry doth gr chamois 
ei 11 lust or moisture from the exposed metal pans ot the ma¬ 
chine in connection wiih the circuit, separate the bails oS the 
discharging rods as far apart as a spark will pass when the 
Wimdinrst is revolving rapidly. While rapidly turning the 
Winishurst start the Holtz, at first a^owly, at the same time, 
little bv little increasing the length ot the spark-gap, when 
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SMti* g/t'trieity- 

, . c to pas& between thg bal[ s 

after . 1 " ■ns*- 1 "*- „f - hr Hull*. s nlf ,|M Tiiathine will 

^ e at« passing altogether. Shorten 
either charge, or »**! SI * , flw maneuver, li this pi ark 

,he sfMirh-gap a inllt Iurni „ K the U’imslltitst very rap. 

is (tied over arid ° slowly. and then increasing tl lr 

speed. s««M* thc fc near eighty per cent. and 

FaiJmg 1« *- for coo|ing . the room and thereby coo- 

[hcre are m < m wJ1| hc ]itll{ U5C of continuing th( , 

ff"« n for under such conditions n«nt of Hie current excite,] 
effan. iortx atmosphere, jmd no treatment prove 

eff««bT IfX.vcvvr, .he fault is in thc condition of the 
cWne and it is charged after much exertton, and the busy 
heats'ar= at hand, do not let it once stop, nor close t ie eon- 
dating rods u-ithir ortc-half inch of each other unit! the Inst 
tstjent is treated, and then see that the machine ,s renovated. 

U calcium is kept dry, or plenty of fresh Ittnc ,s within the 
case during the heated season, such necessities will rarely 
arise except from the humidity. But that these precautions are 
not always taken, and that the knowledge is then valuable, is 
the excuse for devoting so much space to thc subject. 

The polarity of .he machine changes from side to side while 
at rest or in taking a new charge without apparent cause. It 
i$ therefore necessary to have some manner of detenTEming 
which is the positive or negative polo. The operator familiar 
with the work readDy discerns the difference in the appearance 
of the discharge from the twO poEes when the discharging rods 
are separated just far enough that a spark will not pass—the 
lan-taf! discharge from the negative radiating in straight lines 
from the ball, and the broken trec-Iike discharge from the 
positive. While charging, note the spark discharge between 
the balls—the bright dash will he on thc positive side. 

Two good ground connections are necessary, which we will 
designate as Nos. I and 2 , to obtain the most potent effects 
when local conrieetions, disruptive and convective discharges 
are employed. The water and gas pipe systems in city houses 
serve the purpose well. From rings or screw-eyes con- 


Tkf ***** *f stmt JidmiidttmhK. 

pW small roiybc tun, one lh fi . ww 

and ih.J other lt> thc gas pipe, or to tw* iron tirf* driv™ 

-■ noiiBli to be tn constantly A amp earth. To the ring* OT ^ rt J 
- 1ic w5U connected during 

1 ra itons. Mw^vs that the wifw w 

>iaitc electnoty do not come in pro»0% to wire* t , mvt vmt 
the street eurrcnl, or The fuses will be blown out. or possihly 
come wire or chain mehed and the light and pow*rr tut ont * 

The forms eX admimrtmion are varied in the methods' oS 
application and consist of sparks, also known as dlimpttvc di^ 
changes 1 breeze, spray, and brush discharge, tailed also con¬ 
vective discharges; and currents or conductive discharges. 

Thc oldest form of administration is sparks. Abbe Collet 
in 173+ the pioneer. Later L^niamm Franklin, Jqhn 
Wesley (the founder of Methodism), and others, arc reported 
in hive performed many cures by their use. VigorcauK in 
Charcot's- clinic brought the. toe of Frauklmiam into great 
prominence before the medical profession, and deserves the 
credit of its institution into more gencmi medical U£e. Mur- 
u..n r a student of Charcot, brought the first influence machines 
to this country in i^St. and to his efforts and teachings the 
world is greatly indebted, both for a definite knowledge oi a 
proper administration and correct cl c Ctr Cr-th empeurics, 

'5’hc employment, of sparks, painful and unpleasant as is thc 
sensation, performs useful services which no other therapeutic 
measure can accomplish. In the administration of spaAfc 
there is some diversity of opinion as to the efleets of polarity. 
One patient will tell you that the negative spark is mo*t pain¬ 
ful, and another that the positive iSi The facta are* therein 
little difference—both are painful and both are cHcctivc* The 
choice however, is in favor oi thc positive spark-tbc spark 
Q f positive insulation, because a longer, cleaner spark is pro- 
dll cad from that connection. The negative is more apt to 
split or divide, and does not seem to produce the same deep 
pcrturliatorv effect. Tin spirit of 
therefore thc choice in all *** a-l.mnisimiOM. We 
iorc ground titc negative pole oi thc machine, and 
jmsidve pole with the platform, in contact with the 
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Sftifir JiUttririty. 

plair, or chain of (lie pTaEc’- Fake i ' , ' irc metal |> H i rifc 

about one foor remove<J fn'iri Eire feet of the patient, [_„ 
tpwkf not intended jufff prwliaring an unfavorable 
son upon rhe patient of tlic operators neglect or incx FJ1 * r ;‘ 
enft. Be sure that the platform removed two and orte-j|g|j 
Eo three feet from the machine, and neter near or beneath j 
chandelier or other metaJ conductor. Place the chair upon 
the plat form so that the patient sits directly Opposite the prime 
conductor of the positive pole (the ride connected with the 
pJaffonn). There are two reasons for this precaution: 
Should the patient aeddentltfJy touch the ball he will g^ 
spark* and (2) he will draw off none oi' the current and thus 
diutirij'sh the effect wh*i, under certain conditions, a]] may be 
required. 

The patient seated upon the platform, and the operating 
chain having been connected at one end with ground No. 2 
the one not connected with ific negative pole of the machine 
and the other with the screw-eye in the side of the handle of ihe 
hall electrode to he used* see that the prime conductors iar* 
widely separated. (Care should be taken that the machine is 
charged before the patient is admitted to the operating room,) 
Stan the machine at a rate of speed commensurate with the 
length of the spark to lie administered; speed will vary much 
with weather conditions. Before administering the first spark 
to the patient, test the length by a discliarge from Lhe positive 
prime conductor, which wiN be somewhat longer than the dis¬ 
charge from the patient. At the instant immediately preceding 
the application oi the first spark, or iollowing intervals of rest 
during the treatment, place the ball, or one foot, against the 
platform to draw off the surplus of charge, or the first spark 
will be unnecessarily severe. 

i here are several common inetliods of regulating the length 
or the sparks to be administered; (l) the speed oi the revolv¬ 
ing plates , {2} (he proximity of the plate or chain upon the 
pkmonn with rhe person of the patient; (3) placing the dis¬ 
charging rods at varying distances, according to the length 
of spark to be administered; (4) by the operator drawing off 
fi par., or the current by the proximity of his person or cloth- 


■m Dumpivt w, */Stmu 
, 1; ,cc one fool upon the platform, when the 

... 1 tv. !«.«• Pta n 1. wi, wC 

a general treatment by sparks* whtn h iuyii* ‘ 

■I'V'" ^ Tkst ° " { **body and 

1- other regions, 15} When powerful lTC ^ 

may uiVc the chain or shepherd's crook fo his hand* 

,'a very di^agrcwblt: method for the patent, btcaw^ 0 | lhe 
Panful contraction of the musefos oi the hands], or stand 
t hL- shoes removed Upon the metal plate. This plan will a!** 
be valuable tin ring periods of humidity, when the ompm of 
electricity to llw patient is small 

When administering sparks, use a wrist movement instead 
0 [ the arm movement, which is awkward and tiresome. First 
measure the length of sparks by a lew experimental ipplica- 
sions, observing the preceding rules tor regulating their length. 
Knowing at what distance from the patient a spark will be 
discharged move the bah to that point and immediately re¬ 
treat btiore a second spark escapes. Repeated sparks to the 
same point are exceedingly painful and disagreeable. With a 
little patience* employing the wrist movement, the knack oi 
administration is soon acquired. A swinging motion, allow- 
: n „, single sparks to escape, as the bail is passed to and fro. is 
another method useful in applications to convex surfaces. 

W hen treating anesthetic areas, or patients who are tolerant 
- m familiarity or hardihood, much time may be saved by 
rapidly passing the hall electrode parallel with the surface oi 
tiie body at such a distance that rows ot sparks will be dis- 

: ntc 'application oi sparks in hollows or angles is often diffi¬ 
cult of performance, as in treating the throat or perineum. 
The small ball electrode meets the difficulty « »£«£ 
throat; or. bv using a spark director ot glass or 
represented in Figs. 3 and 4 - the sparks may be cast* ta* 

U The size oi the baii electrode determines the fatness or width 

iwL^rssaKsffls 
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Static Eialtieity. 

-4 

acilvliurspar^ io Hi* bna«* o' 'f “ a " d ***-*3 gc ni . 

SToTaJW «*• ■" lhc J,3lSil of " ,f "y*? » nd i<*,. 

n',K„ itainirterfa* .park.-.I*-*. W"W ^ b ™h d.scfcw*. 
over wet cloiWnfi «nd « rlii ' :I ,ilbn “ ( “ pCOalIy coltm 0. t!i t 
effect is alwrtive. Over such sa™«"«s P »« * om e srewtf n n „_ 
conducting material—» pi* 1 * of ' tocl tn c otb or cven a news, 
piper. 



Flo. 3* 

Sparks. in ky be classified as (i) direct, (2) indirect, (3) f^ c _ 
lion, and (4) Leyden jar; and tbefr peculiarities* indications, 
and mode of application described as follows: 

I. The indirect spark is the form indicated in most instances 
where spares should be administered. Wc will repeal here 
only the mode of making the connections* (1) By means of a 



I 


F «. 1- 


chain connect the negative pole with a direct metallic ground 
connection (ground Xo. j). (2) Place the insulated platform 
two and one-half to three feet from the machine. (3) Connect 
the Other side of the machine with the platform, using the 
shepherds crook, rod, or cltain; whichever is provided for the 
purpose, (4) Separate widely the discharging rods. (5) Con¬ 
nect the operating chain, having ball electrode attached to a 


The Disruptive Method* of Static j t ■ - 

s^-cond Rood ground conuMtfea {ground \ Q ■ 

iiuiie having seated himself upon ihe ^ P a ' 

chint iteirt ft* » 

IT. The direct mrlhcd is employ^ only tw [nF> J 
humidity, wbtti it is found impossible 'to J*™s of 

kiSt ttic indirect 

^3 fa **. 


,pnrk. This spark u much more painful and . 

-1 ministered in single sparks. Buriat the n 
*]'* niwffttor's chain m,«, he held »*h die ifctoSSK 

ll « 1,and ° f tl,c np ™Z in «d. a manner mctil 

LOm,: ,n ™. nl . an ’™ h h '*"«U Of the padr^ Xle *, 
-paths administered wiiii the ball electrode in ,t,. 7. 

hand. The mode at connection is as fbUowt: d, Place*! 
platform and connect it with the positive pole of the maehin! 

!•>• * ruol{ ' “ ln «•“ P~“«ne ™«hod, (a) Sepatai* the 
discharging rods widely apart. Connett a shoe, operating 
Chain t. • the negative side of the machine, and pi.ee the spiral 
chain holders at about the center oi the chain. The p! ..; . w 
seated, Start the machine. 

HI. The friction spark is administered by lapftlv a 

metal electrode over the clothing or hair, all conTvectkms hying 
made identically as when administering the indirect spark 1 dur¬ 
ing periods of humidity the indirect method may he employed}* 
The thickness of the material intervening between die surface 
of 1 he body and the electrode determines the length of the 
sparks. The roller electrode was originally intended cor use 
in this form of administration, but is not nearly so good nor 
convenient in our experience as the targe ball electrode pro- 
billed with a handle* having a long metal portion above the 
insertion of the insulated pan. Applying the ball and handle 
in making the applications, it can be moved rapidly and d- 
ii. icully over any surface of the body* If making a general 
application of friction sparks, pass the ball and melai portion 
■ if t he handle very rapidly over the body by Song strokes, and 
v. 11 »_■ ri treating smalt areas pause at short intervals, and the pa¬ 
tient will subum to all the application the case demands. This 
fi vmi i>t application relieves pain, is highly stimulating to the 
peripheral circulation, acts as a eouiUerimtaflL and promote 
m- ere; ion. 
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StoUf Sl/emri'jr- 


, v TV *■«/»-/* "» *«r* for 

1 ' • . ,,. ,„j|i n( r fnr H?mc pnrf™* eff *m oF 

ex**?* in ease. ■ W pn]d be admin Estcrc4 bv t ], 

'•“rand.* *>*•= -*w iwo lirS 

“"" K,(d l>y * dcVK:c pro *f*H 

for .fie purpose, or .1 metal 

CHAPTER V. 

T»£ CON-VEOIVE tossts OF SUJMWKTBATTOS. 

The forms of static applkatipn which arc administered with- 
oUt metallic connection between the parent and ma _ 

chinc ^wndircn^disdurgts), or by s|>arli discharges (disrupt 
sivc discharges), arc cottvmCw* discharges. They arc static 
dMrtfMtofc b*eze, spay, and brush discharge. 

Static r Irttrifovti™, also known m the stahe bath and jr 
insulation* usually administered in connection with a brcczt dr 
spmi r by placing- the stand with point electrode near seme pur- 
cion of the body of the patient. Is the simplest and least ofrjco 
f-gnable, and naturally the least potent, form of admmfstra^ 
tion. i t) The point electrode when treating :t case is 
connected with .ground No. 2, as in giving sparks, and, if 
not to be interrupted, the chain or shepherd s crook may be 
held by tlie patient am! otherwise placed upon the platform, 
fe) The other pole is grounded. The discharging rods are 
widely separated it treatment is to be constant, or placed at 
th-c desired distance apart 3 f interrupted electrification is to be 
administered In the event of using- interrupted electrification 
take care, before starting the machine, that the metal plate, 
chain, or end of the shepherd*? crook, one or all, arc a few 
inches further from the feet or person of the patient than the 
length of spark-gap which is to be used' or that the patient is 
seated with his shoes removed, and feet upon the plate. Static 
eieecrification—interrupted electrification preferred, except in 
fidgety patients who are disturbed by the noise of the dis¬ 
charge (which may be tutich lessened by using a mu filer)-—*is- 
z less effective tonic form of application than the wave current 


The Costive F***us *f Adminin r aito K . 

or *P»A<’ bV ? in tttllriii caws is to b e pTdcr^d, dth« «- 
, 3ll >ive d Other lorms of tream™ or !«***„ la bp __ 
^ rA y. or sparks, local or general, 

" J ri if IrrrfSf ^ is * rvm fcrei of appJLa^«| W 

riiipSoycd as an accessory w sunk ekqtrifinulo^ temmm or 


\Z 


Ljutrruplcdx and the wave current, lift stand dectrodc b 
into rerplisttiOftt and may pr may not, be connected, ac¬ 
cording «i indications, by the operating chain 10 ground Xo. a. 
The point of ih* elec; rode—either bare or having the crown, 
or tassel- attached—» placed over the head ot the pa- 
dent, or the point alone near any other pan to- which it is 
desired to draw the bulk of the discharge. Another method 
:£ 10 connect the brash electrode with the operating chain, lak- 


■ carc that it ts kept at the proper distance while moving 
1 ,. vtr 3 „o around the patient. Though not of special value 
lie rape'-uicnlly. the Suit maneuver often serves a good purport 
■• .lueing a timid patient to static methods. 

" .\:,r.liter method of administering the breeze IS by ctnjfoy- 
static «ge—the cage being upended around the 
, ,i the patient and having direct connection wth 
‘ . rl ,l \.,.t: at the fame time the patient® seatedw amd- 

r „.. „i,t, ibe fed upon the metal pla«- Th, V° nn 01 ' r “'‘ 

■ ... V... hero administered combined with interrupted 

:•. ;u; s ,i:.., «. ,*»•» m*««* ^ ^ 
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, MiiiiJ n|wn thi plate will, »h C i<a 

j„ |M* errm ilw f _ uk , through the heels ami 

n-M.^ve-r. •'= tin n -7; | J,. |t I: , m thi* medio* arc (i n * 

vrtJJ be ^ hc a *p*rk, (J) sonf portion* 

^.emc^ Cl5C ^!' '[irnl iiin ■* tU ' 3ffr ^ C1U ’ tnl oi ** 
the person " cnc ' from st,surface* the cutt^ u^U 
cagv il' an clJ,,Eipt ’ lhr treatment friended to he gcne 3 
nearly slJ ‘ 'V. , rr ffrrncc 10 the lesion* Q) Thr up. 

mil bcc»ni* N-^ 1 " . i txamlv*. awl at the same t; me 

part,,,, i* ™"' b fT ^.aiwriwul as A« cur. 

W*« *" cff 7 ;”' ,, „ rS [itutkm«l Twain**) wfifek it 

rent {** ' l ' i,vr ' 

siBtnbw brtesc. iliffcrinc from il.c br«„ 

■ m ' r Z« o-Mo .he WB «r proximity of At < 1 ^ 
,n ,!enl • icn , To produce At ttwagw t cff«t 
' [hcl . L , m u;-i lie souk nou-rordi.cdne >iutcti 3 
:J; SA W— .he «*N of the body «* ft. 
Iswle. A thick wtota or silk ^rment produce* the 
,«L«r effeci It »H1 he found convenient to have a square 

SWSTJUl for »- ulK-n « eh* h«* « 

£, or .0 Ihrniv over damp rl«b« or Enhr.cs not adapted to 
the spray or spark For local nse, the spray may be directed 
to ilie rerio" affected employing' the point electrode or an 
electrode having mam point., and allied to pnss for five or 
ten minutes, when it has a rnbiiaeont and anodyne effect, lor 
penvral treatment, employ the brush electrode in the hands ot 
; h e ••aerator: it at the proper distances about the per¬ 

son of the patient, talcing fare not (0 discharge accidental 
spark?. Admiclsfertd in thfr manner, it acts as a nittd perish- 
cm! stimulant. and h agreeable to the patient, producing a 
favorable impression- Unless persisted in for a long time, 
however, h is not nearly so effective as the disagreeable Ac¬ 
tion sparks, which may he applied rapidly and effectively* 

In the study and management of many cases there arc lew 
sialic maneuvers that cannot be found of special value* m 
selected case#. 

The brush discharge resembles the spray and is so con¬ 
sidered by many writers, but differs in so many essential tea- 




Th, Ci'imctH* Vmtt, „/ Admtmhtm^ 
d‘i“ »*, “ ben ** «i hrara 

. .. . eoiitittinn. to conitdrr it .„ . "**’ 

.... -__ H * n ®0| hWTiert, 


. The writer ttmslder* it the men 

■ ,,,,^-riv* di*ch**B* and ihird In value Qi m ^ 

aUinimiiimlw- 

L he i»aiicnl ^ wimweted lotbe ficgaliv* pol* rrft^c macW 
v ,lining shepherdi crook Or cHtiir, it) thft hntAl OT ^ a , 
llf r ilis- Lc.-i, wttb shoei removed, u;vorh iUr mtta3 ^ 
i, in eoutacl with the shepherd** croak, (An isirk 

ailni ini s lerr-d wiih the fod m the paiienli hamt* is u 
i in d most rJisigrewhle rMrcurretiGc, ^htls to the feet it U not 
^ much i ntportaflce if the shoc% arc removed.’) The object 
„t direel contact Is iJte Hecessity of a siron^ passage to insuri 
efficiency to overcome the rctisimze of the etecuode, With 
ilnnitbl bo of wood, preferably of solt maple, which may W 
C ome so dr >‘ 35 tQ requhe moistening, or a tda** vacuum tube 
af the proper degree of rareiactiouL During an julmscmtra- 
L ion the pvdtive pole of the machine i=. grounded to ground Mn. 

, anil the electrode connected with the chain to ground Xo. 2. 

Or, during ijcriotls of humidity, employ the direct connection, 
o. hi administration of the direct spark. Administration may 
h e made direct to the skin of the patient, or through the cloth- 
j it or ot h cr [nterverbing material not itself a good conductor, 
U'et clothing and certain fabrics which are not of insukti™ 
materials offer the same obstacle as itt the ose of the spark ot 
_ riV while administering the bntsh ilsscharge, the aiachine 
muVibt running at the speed required for the admiihitraikso 
t . if | 0ns percussion sparks—con scquemly ; great rare rmast be 
f -ni t bat the operator's hajlds, the chain, or the CQnncetkm 

;,r,|,'.i, l Vn,.l dectrenk do not com* loo new A* p*«onjJi lb* 

I„t a H»rk may p** much to ibe »»»>*»dWk 
' ara | patient. It i* c* «*< «“»* * nBCI >™B »d 

ifIvnt5 in An cow* «» itanc admn.iW»uon«, and 

,,. av.iiflvi only by c**^ — ^ 

it h beat to conn eel the at .ru 


treating the patient 
end of the handle, u 
moving it up or down, as 


If an administration h prolonged* 


intensity of the discharge* 
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the ™ ri toe**' 

due w the 


, ( r:< /;Vi- ">• 

. I.--M* 3i--e. .nm nUeotinl of t ]j e 
nlut-rivfiv of thr material. 


* f tl, “ fi,nT1 nf ** * j 

mi tan* ■»** thmsgH ttc,L . ah n * s ^[ rk * m rn^ 

ser rcs n* * nscftfl ^tstituto until a bm.d F ,nietii LJ 

'ftS ^ftcTst nibfe*«« * f treatel ^ 

, ^ positively antiseptic on account of the producttfS 
of atone at tli* surface of application, g 

lt ^ better than the wave current for application to 
spurned or affect^ regions which .ire supplied *riiH , cna jj 
a* hi the treatment of the hands or face, befcaw| the 
ja-ttf wOJ cause pitnfol mnsaifar rontractions if given ^ 
s j^g enough spark-gap to he etfeefivc. When it U 
to ressen hypcrwinla, in the treatment of these cases, it mxm 
be continued for from ten to fifteen minutes to obtain the tfe. 
stred results. 

- r The fact chat it mar be administered evenly to an af. 
fccied surface, and is atso rtibifacient, makes it a most i-aluabfe 
accessory to all inflammatory cases demanding treatment by 
sparks. 

6. As an application to the scalp, when patients object lo 
spark;, and where the wave current cannot be employed, it 
surpasses the breeze or spray. 

j r For application to surface affections, as superficial men- 
ralgiu. or disease; of the skin, it is invaluable* 



CHAPTER VI, 

Connective discharge. 


Strictly speaking, a El static discharges are currents, pas;* 
ing to and fro through the dielectric, or other media, as the 
cliain or shepherd s crook, which may connect a patient or the 
platform with the machine. Such passages may be either 
Insensible or associated with disruptive or convective dis* 


CmduOfve msekwtf, 

■- . Iuli ;ire no, ethnically M „ 

^.milu.tive dlflahnrgeft, ^ rrenl *. n arc 

L I I itpork^ap Is the distinctive feature a{ a 
.... atom the rtaudpoEiu of the 
foit defined by Morton when referrintt 5hd 

■ 3 .= .<■! E ' lirfr,,1: :.A regulated interruption In *L 
iiu-.peKiii.ivc circuit of si Holt* machine won^l r J a / trVn<K 
-Ilhrr part of the circuit a curiem adapted lo ™ 

tic practice. 11 ’ ^wmpeq- 

Tjl other words, the spwk-gap dlwhai^ k * 

oi |iliysrologiea] r(t«t flpw 4 r<lti(nt 
circuit. 1 h,s ,s L,isll >- <lemon«r»t«l In- piling d,, two w, 
the two i>rmrc conductor, of a static machine pmif3! 
Ch-irged, ami then starting U at a rapid m, ( a i J? 

sage °f lh * electricity is ihwlutcly inoperative and inapp :t - 
eiabte- 

Two spark-gap carrontt bavmg various modiiicatiiHis have 
been published, and arc now generally used and understood 
by wdl-iii formed cicctro^therapoutlsts throughout ihe world. 
Both bear tlic name of Mortem, who introduced them to the 
proiession—the Sis tic induced current in iSSi, and the 
current m tSop. Physicists may erftieise the nom-mdattire, 
but the names arc distinctive and for all practical purposes 
equally as good as rite terms ccfnstant and hstcmiptcd referred 
to Tile older currents of Galvani and Faraday. 

The static induced current first published in the Medical 
Record of March 26, tSSi, and later, more fully and ex¬ 
plicitly. in the Medical Record of January £4. iS^f. ^uta- 
dated even at the later date all therapeutic consideration of 
airrerLts of great frequency and high potential. For tjm years 
it had been almost unrecognized except by advanced worfmrs 
nr.!. -Luring that period, was the only published current pas- 

1 L‘ he r'jrrent was known abroad RS ,J the current of Mot- 

Later the apparatus of d'Arsonval < Fig^ 7 1 ™ mtrtK 
au-l the cjnsideratiofl of the currents oi gtQt 
;•;.-! v mi -1 high potential Ir came rapidly to be a new tome va 
ekcir- -tlu-rnpctitics. The apparatus of d'Atsonvsl was Lhe 
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Suit* 




... induct, by tnuwlomJ'Mt» «««l cur nJ 

iSS* fw > WBcy ' Sfl,t h,ci ’ powrt- - n» 



static mdu«d current is represented in the accompanying dnw_ 
ingCFiffS). 

To operate the current, (i) place the two Leyden jars to 
be used in position* fiCffiwcting the inner coating of the jars 



with die eQrre.'poEittsng side* of the machitJC* 1.2) connect the 
rheophores with electrodc& attached lo binding posts provided! 
on ah static machines, <3) close the spark-gap of the ma j 


Iwumrr Dn<i mr ^ 

. I...M- i ! ^ to* patient (nt« iriMil a ,* i- ^ 31 

rf '5J 'ton the machine- a , , *W ™ ******* fe 

ur.plinil!" «pm dir «tnrt w Ktt ^ ^ ™ M IWlmtf 
11 ••' "" r 1 " widun ths drtnit II no 

I, • .!■ :| r ^ ,p t'lTninmntion win !*• ,?* VfT ? ,n uh 

r . ,.:,ry in r*)\ JniO r^nUitbn **n e m ?,h 1 ?*** h 

■ hn ■■linriifieT of liic cm-r*m if Leyden iati^l °* 

used. I s ™ studied to m mt 0 f ^ . r *" s * tt me 

■r r -!' ■ TIn!i7. madimts which are on the nulv r,t 

pnrp - cnlniT-nncm of the modified CdfliJo ** 
!idcppir.l Iiv Hr. Margaret C1eav«, fc i, Spflll 


Li 


Fig, 9 

\V 1 il:i ! -V.ic l*. 1 within the circuit, employing the Saige jan or 1 
■ -ior-.-.;;i ]>. the current may Ire varied in amplitude or 
f:- : .jvi- i-v ;iri< ! . made sttntf agrcdjlc to the patient, without 
detracting iV-ni its other qualities Various coils, employing 
1- n primary alone or both a primary and stomdary, will 
L;: - 1 • J ;: i./-■ r variation irt the current, as with the variant 
- i ! ■ : , 1: l- i i c apparatus, with the difference that in the first 
1; ■ ■. • of high [Kitentia] T and the other 01 low: potential 
U pacing die- static induced current first through a coarse 
• : :• ;••:• .- -i! over which is placed insittoling maitral, 111(1 
*!•■ :■ V. -'.inr] with many turns of «W tsp«»«;' iwrabttd««, 
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Stefit Eiftfrhity* 
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, h ' T(S b ™ r " - * : f indlc r d , 0! ' 

nBd «., a grt»tr«. «" 1 "> > vllcn =<ln. lnuS| ^ ^ 

c Cn ,r appllc'l a* *« -*f* s f *r “*» - '-W 

fcf T*t~* c-xficnmcntmg ivhEl , he 

j™ ill *—**>« '™rk; ^d pHWfsV,, 

.£ ; ot r ao ihsi luhicrt, an-i Inter desenbrf fa h» paper 
fN d hcf.-'ir the American Electro-Therapeutic A-csociati^, j n 
September, t v*>, » ■ “ **** «""* (s “ F ® *«*)■ 


=00= 


Fjc, ra.—ii K |*Ute: /•, Collfrcting Carab*, 

if ; Prime CwieNcttJra ; t/. UEicbif^tDC Kotb; 
f. Lc^n Jar*; ji. EJrcrwUf- 

If currents passing 1 between two poles are to Ih: desired of 
grtal frequency p high potential, and .smalt quantity, or of Jmofi 
frequency, high potential, and final! quantity, there is no cur¬ 
rent with, the aid ot various Leyden jars and transformers 
more rich in the possibilities of variation than ihe stalk in- 
duoed currertL 

Static currents are current of high potential and smell quan¬ 
tity having the frequency of osci Elation under the control ot 
die operator. They are safer than the currents of the d‘Arson- 
apparatus and to lie preferred, unless for some reason a 
greater amperage may be demonstrated of advantage. To 


Catfdaethn Ditcka^ 

ui Thi. very «**>* dm a oI *’ 

quantity* vt the cih]«tumaUe feature rf [}l . , 7 ;“^* °* »mfl 
tcuLs and fLcb them ici ihe ^ ^taort CUT_ 

which arc designed anil 4 o benefit to ; ™ ^*dkit| M 
<l»i« ™» l “ r ' :f ' 11 “«chitiif lest grett^ J™! ^^ 


fpsod 


The 


italic induced current extent wh™ a* 

Ibe <!<““*? »» 11 tow. h dw most °I 

r.i«-/wlf nw™' to - The t«m IwM, fu „,.n? F _ ^ 0 f aU 
a "• 1a,i * e *™;™ 4 ' * “•«• *» ™urt«i«ta 

. nrrraf in wlliell but one iflwtrodc is cniplnvcd Uw dlrlm - 

«■“ r,ir ' ***** wh f c ", s “”**r i wM> "'olst™, barin-^*; 
bi'.i 1 small part of the .tflecindty, h 

A cue-pole eormit. as the nan aim# »jU b, cwsiferf 

i, the current of charge ant! discforpe-in w riB.*- „ '[ 

,n which there ti but one connection from ihe mans the ™. 
tkm Tctdving a positive or negative charge at the discretion 
■ d dsc opemtor* fumwb jass hctw«^ ^ eke- 

(rudfs, the major part hy channels tf least r«Lsiunce. ^ 
mg in the extent of tissue ^ectrified with the rado aecordSne 
f.> the airioum of potential utilized. OMf-fak rurr^ntj, j Ur?;T 
in- ir.‘Mi electrode to surface, electrize ihe whole hodj tf the 

patient. 

Stalk dcctrieily, when at rest, surrounds the surface of 

horSiej wild to be charged. 

To reach such Efface in its surging* it lakes the shim- 
cst route, as do all displacement currents. It passes tliTOttgh 
Lin: r -Intivr'y tortii'igenMnis moist tissues of the body, and nm 
0%'er the dry skin, ivlikh is a po'T condndtur (the Tflative con- 
diii-Hvliy lw-iug about as one to one SiundriHl). From the 
war face ot contact witli ihe electrode eiectricity radices In 
ever: 1 jirection to rim- surface of ihe patient, and hack, with 
rjv'h tlirirgi- mul fiiiliftequeni dischar^t To ihe activities «- 
•cit l'i i hi - i ll p^.toplastin both ihe [iiedmnicat, as of % hrtew 

j. -:i< - : 1 l.: M ir -MgIs ihe leaves of the trees, and the electrical, what¬ 
ever they hi. iv tne. arc rmdoubtedly due ihe remarkahk nu- 
■H:i rM.l r i;Vci of thv one*pelc current. But there ia another 
[■in-La I effect of a condad^B discharge received upon a 
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St - ; fro." 0* pofa* ■« (fie mnchn, etaro*. 

X* * rheopliorc pro* '™„ ™ ***** *** “P" «* 

w(iertj who b* previously be« connected by no electrode and 
rheoobofe to the machine by the usual method of administering 
the wave current. 12) By matins use M a diair having K ! a5s 
csstora or Other insulation (as telegraph insulators) beneath 
[fjc te ~,—the cltair placed upon (he insulated platform, the 
patient being seated on the cltair with fctt placed upon the 
Inml plate which is placed upon tlie platform, the patient at 
fhe same time having the tisual connections for application oi 
ihf wave current. (3) Instead m tbe preceding a connection 
with either the inner or outer coating of a Leyden jar placed 
upon * [able or the machine may he substituted, 

II. A current of remarkable potency nay be produced by 
modifying the wave current, as follows (®c f t- 4 ’ The 
usu.il connections having been made, and the electrode placed 
upon a surface requiring an intend local application, place a 
second electrode or plate upon an indifferent part of the body 
or a part requiring a milder local treatment, and connect the 
latter electrode or plate with (he inner coating of the Leyden 
jar, the outer coating of which is connected by direct metallic 
connection with the earth. A second spark-gap, placed in 
such a manner as to interrupt the connection between the outer 
coating of die Leyden jar and the earth, will vary- the charac¬ 
ter of the current. The spark-gap between the balls of the 
discharging rods will, however, be employed to control tlie 
current strength, and the other spark-gap wilt be relatively of 
little value, 

III. Another current very* similar in character and effect to 
the static induced current may be produced with one Leyden 
jar, as follows (see Fig. 15)? The discharging rods being 
widely separated, and one pole of the machine grounded, the 
other fide is connected both with the patient and the inner 
coating of a Leyden jar. Another electrode placed upon the 
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Fig. 13.—Showing patient having large abdominal electrode connected with outer coaling of the Leyden jar aiut 

direct connection to an electrode placed upon the ankle. 
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Fig. 14.’—-Showing patient with large electrode upon Lhc : 
jar, having the outer coating grounded to ground No. 


elccUude upon the ankle. 
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, 1 5 .-Showing the patient having connect ion from an aM “™ ‘ Jde of the machine; the spark-gap between 

connection from the inner coating, which is also connected mtU ^ 
small ball connected with the outer coating and another connect 
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4- 

i< cnnncciff! with the inter coating of the satTO - 
to, jar and bv .7 device so arranged a* to give a rc ei ,l Mwl 
1,,* ritetergc between the ^ter coning 01 the Leyden hr 
j □ Effect cnrlb eonticdmn. a current Of marked intensity is 
Of about *1^ strength at Ihe ^rfacc of escb elfts 

rt ’]r current* L and H- the intensity of effect is greater ^ 
the side l". .filtered with the machine than on [he side CQn . 
netted with the "external capacity "or the Leyden jar haying 
a ground connection from the outer coating. 

In these modified currents, the administration is made with 
the pm tent inflated, and the effect is Hxal to a marked, aild 
constitutional to .1 very moderate, degree. V\ hercas the tin- 
modiBtd wave current rs constitutional tn a very large tticas- 
nre, and has relatively less, but generally sufficient, local effect. 

The intensity of the currents may be varied with the size of 
the "external capacity* the size of the Leyden jar, the size and 
proximity of the electrode, or the length of the spark-gap, and 
the speed and capacity of the machine. 

The writer became familiar with the wave current during 
the summer of i&jS, while in charge of the office and clinic of 
Dr, Morton, and tvas so favorably impressed with its nu¬ 
tritional effects that he later induced its more general adoption. 
It was afterwards used in very many cases and has since stead¬ 
ily grown in favor. During the following winter (1898-99) 
the writer in his private office discovered tw*o remark able prop* 
erties of the current, which have now’ been verified in the prac¬ 
tice of many physicians. 

J. The lessening of hyper&mxa and congestion and 
IL The relief of local pain. 

There are many important factors and accessories to be taken 
into consideration, if satisfactory results are to he obtained 
from administration of die wave current. We will, therefore, 
devote considerable space to details. 

I. The insulated platform should be provided with gtass tegs 
(glass has been demonstrated to furnish the most perfect in¬ 
sulation) at least ten inches in length, and should be placed 
at a sufficient distance from the machine and surrounding ob¬ 
jects to prevent the escape of electricity. 




Conducin' DiKhatgt. 

II. The rhetflwrt should be aiw*, s ,. ul 4 * 

M***. ** ■» **m* 2 r*« MM, 

...; 11. i‘ is 11 *• current is be «J? T “ hber Wfctt 

distance. ^ «"*«Slfar^ 

in. There att ^ 

lerntr.ei concerning eleettodes and rti* W «ta» 

3, The eh 1'TM.k nviiFit be it, close Mntael "?*»#««&». 

.... . Intu'.i n,nc inaierlel-te ctaW , Cj* "6*» 

- ,;.I epidermis—will ea«^ an' iniaW*,? ?*■.» 

.., ... ; .... i - ii: the passage os - j-,, £**J***t 

- The dry shin requites, in a i ras ,*■*"■ 10 

o' ion. 'I is «*““**"* oS " the «posrf 
;u : i. ■ which W bc ^™«l.orhy 

>U„r. spark-gap. and »i(« 9 few 
... i ..n^-r nunsi, atparaic th« blk of the disd^JL * 
llK . distant indicated* It U well that all ekeuodL m. 

T I lx timer secured with bandages, the hand of ti* 

\ r ■ v placing a pillow where pressure will hold it in do* 
rition- ^ e always place a pillow ax the bad; when siting 
.- y r spinal electrode, and also prefer having z chair <x \\h 
■ t jfmli back, as it is often desirable to place an eiecnofle upon 

„ The size oi the electrode is a matter ot iTupcinajvcc and 
w ill be governed by the capacity ot the fnadunt ai the time 
,7 ihc administration, and the effect sought. Daring periods 
,-.£ humidity, or when, from neglect, the capacity of die na- 
rhinc is lowered, it will Ik found necessary to concentrait the 
rntreta of the current; the electrode used then must he iria- 
!■ J small It is possible to make only general ml« to gov- 

SStaS 0 etc 5 ^«. which »« d^<! u*™ * m 

u patiem, and Ae Wb» *#* » ^ 

treated, ttc v of tnlnk of an adult, as 

cmscles ot the J, >' ‘ . inches i» site far * 

should not ex eel ^ mly ^ he 

spark-gap ot four or ,._ Q «btn ot uot matt 

tageousiy used with the ^ketion er ¥*“ 

than eight square inches. _ ^ t ; , e a j, e 0 5 the elet- 

an intoned area will detentune the relative 

trade to the spark^ap. 
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Special tkctrodti f -r treating the mucous surfaces ol th e 
open cavities are required: r>T various metal sounds, specula, 
iTOL.v be utilized in many cases. > lliese will be considered 
in chapters ots special therapeutics.) 

4. Thf material of electrodes must Lc of some p<xxl tun- 
jiKtfnp Eiabsturice. preferably of metal. Sheets of block tiq 
<j£ suitable thickness may 1* easily cut with a pair of sd&Kjr, 
into any desired shape and molded to the surface, or tend will 

answerV wdL Wr employ two thitkn««*--a2-flsiitg* f ot 

the Ion*f spinal electrodes, hecause it has sufficient rigidity to 
permit it to be pushed beneath ihe clothing; and 3£'gauge 
application to uncovered surfaces. The thicker wifi often be 
preferred when considerable pressure is to be exerted over 
soft structures. Tinsel or tinsel braid, such as is used fo r 
trimming i preferably the cheap article used by stage cost urn* 
*r$) r serves ars excellent purpose and may be applied as a ban¬ 
dage, 

IV. A sood ground to the pole not corrected with the 
tient is Imperative if any but the mildest effect is sought, a* 
may be the case when treating the eye, ear, nose, or throat, 
when, if not connected with the ground chain, ii may lie made 
less severe and graduated without becoming too intense to be 
borne. 

V, The potanty of the current lias not l*een demonstrated 
to especially affect the result^ of administration, but it is 
noticeable that, under the same conditions and with the same 
length of spark-gap, there are about twice the number of 
oscillations from the positive side, the negative being grounded, 
than from the negative. The maximum spark-gap, when the 
negative is grounded, is also slightly longer than when the 
positive i* grounded, other conditions being the same. The 
spark discharged is more clean cut, brighter, and the percus- 
cussion sound more marked when the positive is grounded. 
These abservalions would seem to mark the negative current 
as the choice when local vibratory effects are indicated, and the 
Positive for oonitttu! tonal effecls when frequency with greatest 
potential and amplitude of vibration arc desired. 

VT, 77 ie length of the spark‘gap (the distance tic (ween the 



C^nduttivt m (i in rt . 

ball' • = *« "*) "**.«*, «*„. 

>nK*LVe f««. exerted up01 , ® 

insU :atc.l platform- ™Vi«oi, 

The pOMfl)'* n«>*ln«im tjark-lmpt, a , ,. 

X.AH wi« «tepen* *P<m 1 . 1 ) th. 


‘ 1 • ’ l nl 1 1 i Uvc qud., „T\ vlm ™U- 

«• <M«hi,t,j AJv* 

-' ,llr '-"’"liiiim <rf (he «• (he 

: ' 1 ■!> t'-e clu«ia*» e ( a. ,U>(fce 

; ■ <S) <1* vnwMt. vl l-X* 

. .... ii..- 

-n.! l-rejoic* of .utnj ^ „ (£■■**• 

• -‘1. 1 ' >™tncitt to the 'lirleetoto. ' 10 * 

r ,rril ' Ki bd<*« ;l« immiitmion, if * u* - . 

.! h.iL. :md U is ben nhnyt fo, 

!sl . .latu- inatmes* U> m* ^ w r. 

»'■ i 1111 "' 44 lbc nwtal "*Y C am iHune^r. 
.u -,4 gradfe annoy timid plwm HuWwt 
, .-ikiuvc-d 1*Eare the iwu-httie ii tfcmcd. It fcdwtji 
-idvise patient* lo remove their w*t c hcy tor, tbcmgb 
ilicy arc certainly - inetiiue* averted by fl* uxntrm 
i lie patient should he placed in a •-■■unfonaWe poi'liim, it 
. iir t rraitncnt is to be long, and great cat* liken flat the ip*rfc. 
^p is gradually opened after starting The machine it the be- 
s^ntiing <>f the treatnwtu; or, what is (ism* inpotunt to 
L >b«rr«i because it is more likely to «cur, U that il fw any 
the machine i» itopped during the aMniittatka and 



reason 

again 


started, or the speed iecclenUed, the postage of wdrIc 
or infrequent long *l»rk< it the spark gap does not occur, 
becan^ Vhey produce very tmpletttm Bematitmi ol shock. 
Consult the patient's comfort always ami employ no admin- 

i nation product mvuwukf emtnetwn* « 

uin. when Mi* teBammtor) «» “"“"‘V 1 ** 

dUchanrinK uparl. annw, the it ***> 

m.lte UK of the muftler. , , . . 

VIII. The *dVM>taf{es of the .lerivcil curTC " t> y 

(heir pitwiounwil local effect*, requlnog a, they ^ 

au^Ua^dtv in lhe machine. . *hort - 
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awkifl B them “P"" 11 ’: v * t '* rf ! to , 11,051 >™nW - 

J?aw machine*: (a) (o all dufHlj? fwnods of humiditv ; , 7 , , 
^JepcBJiac «P™ I'""' , ' r iur 'hf'Vcurr^;: 

"V „ all otfei «•!,(« vcr? '«!«>«• applj^ 

i,Vtrft.1 and (S' " ’«» « . S tombfe to lo„,^ 

til, effects between WO fleetnutes. I n effects are so si mi]ar 
in [heir local effects. w ith (lie two former, that 

Choice «n-«* chiefly in «h« »»«" pl c ™v<mMce, which SWln4 
to I>e in favor of the second, Electrodes may be employ^ jri 
OToertftHt with one or more joints requiring; the .same degree 
oi erTeec connected in series, and the other large electrode 
placed (sport the back or abdomen, or sqme part requiring a 
niorr or Jess potent eiTect, as the case may be ; or the electrodes 
may be placed upon opposite sides of a region of [he body rt > 
xjmrhtg treatment (care being taken rhat they do not coriie in 
contact), for the purpose of localizing the effect within the 
tervening structures. Thus the very potent electrode con¬ 
nected directly with the machine, or the milder electrode con¬ 
nected with the Leyden jar, may be utilized according to the 
indications of the case. 

Timc wffl determine the relative value of the various static 
currents, but we believe that, except for the advantages indi¬ 
cated, the unmodified wave current described in tliis chapter 
must he preferred; for its remarkable effects upon the general 
nutrition are due. not alone to intensity, but to ihe great ampli¬ 
tude and vigor of the administrations. 


CHAPTER V3L 

PHVSIOLOGICAI. ACTION'S. 

The literature or ilie actions oi static electricity, except as 
cnvcd tfom therapeutic applications to diseased conditions, 
, ''' n,ll s’- r indeed. In fact, so slight are the effects upon 
e normal .nd.vidnal that a study with such affords small 
,he dtld,,c,ioll! nwssanr to form a basis for 
the effect lE 1S? therefore * necessary to observe 

' L ’ dET ,lie rJlfforfnt conditions, and therefrom draw 



Wy*•htbrtAHt m$k 

conclusions. The writer will *7 

1 , ’ l ' l" ,ims ' I'otnktiiiisrt, has i„ it .A "Mm fa*, . 
lut, c1tn, " ,T ol 'lanficr to k, 'y at, w We 
therefore, the choice of all electric f- ” bl, ° a ttcm m 
t ,e put in the hands of th e rinvirc iZT 

patient and. if fairly cautio^ 4, ft* 

<!<-> some pood. n * ,s 'Hama to i 

l.v.lay consider the slatk ... 

- ■ •:••• lli-rapcmic piaeeboM," which u M *™'" »e- 
I" 'licit inrtiitt.ees. hut .1L-- , y ***, ia [JL 

■ ■ i- •ability oi potency; „ fal!!!**, **• «« p*. 

. ;• ■ i • • • 3 =: -‘.i i: - > Plained in ihe * rB,n > «*- 

;| " relieved by * n y (Xher n condhiom not 

sprains and the forms 0 r J*' 15 **■- 

■ ■ - -l^d with die constant (g*^) 

:i11■ - Lf:»isiliOri of bns is insignificant. ' u benSal 
,.,i application. EleetrolYsis ^ ^ itatk 

^l.,, -valuable measures as 

. i iilh miposKhJi to obtain with FrankSinism 
.: ;? critnce seems to have also taught that currents fa,™ 

, Juuvcty large amperage to voltage are neither » s* 
effective for either local or constitutional use as eurrenu 
high voltage and very small amperage 

h’aradfc interrupted Currents are relatively import, and the 
currents of the apparatus pf d'Arspnval, and cnhcr trans¬ 
formed street currents, have in them the dement of danger dae 
to amperage. The oscillatonv interrupted, and vibratory in- 
tluentcs of currents of JrwaW ^naurify. frequency, ajiri high 

potential 7 which arc administered to the patien: while iisiulaied 
and in a state of so-called charge, are peculiar to the Frank¬ 
lin ic forms of administration, and the effects differ, tram 
this fact- The effects upon metabolism of vibrator} 1 influence- 
have long been recognized by physiologists, such as are at¬ 
tributed to the heart's impulse. Dubois-Raymond taught 
“ that the nutritional effects depend not on the quanutv a 
the electricity, bui upon the variations in the quantity, and 
the suddenness of these variations,* which is true* but 
for qualification in the matter of quantity and other inures ot 
administration. 
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Static Eitcirtcify. 


\Yc mitt Id qualiiv [ficrn by Hying- thn,t t j ]c , 

11I-.F ..1 r" Fr*»-*f T*l. -|To" r ljSrVrilTr I r._.j_ . . (VT^fC 


, 1 x 1 ■ =*■ . . . 

irindJMf eitvcta >-i electricity tlt-pcmf* upon the '? ol 
dirtons: wttT ® 


dittos: 

1 . The current 


eon. 


it must be possessed of the magnum 
of diffusion consistent with safety, which qunTitv ; £ ^ 

to currents of targe voltage and small quamitv. " " I>Ccu, ^r 

IL Tfaat its effect lifwm .irgnric structure* njusj ^ 
duct functional activity, without a possibility of klterj■ l ° " 11 " 
natural characteristics of the organs. " ^ ^ 

III, That the juddetffl£& of the variations, from a sta * 
charge to one of discharge, must be Instant, frequent ° 
rliyihmicalt and administered to the patient white msiH a S* 

IV. That administrations shall be regulated in itcq^ri 
dosage, and duration to the demands of individual condition'* 

We believe that it can be truly said that the only modal t 
tics chat can produce inch pronounced effects are those ar J~ 
mmistered with the patient insulated. Xo form of application 
employing an electric circuit between two poles, labile or sta¬ 
bile, can produce rite degree of constitutional effect of a high, 
potential current of charge having interruptions of ahemat ins- 
discharge. * 

There arc two characteristic effects for consideration—the 
heal anji tf »c constittiiiaml which vary with different forms 
of administration, 

Tlv toed effects of the u-az-c current are most valuable and, 
enumerated collectively, arc: (l) local sense of vibration in 
structures beneath the electrode and Of the hairs upon the 
head and surface of the body; f 3 ) muscular contraction, most 
marked when an electrode is applied over a motor point; 
physiological tetantta, induced by powerful currents or over 
sensitive regions, as qi the hands or arms., increased by 
engenemn- the spark-gap, or accelerating the speed of the 

tetrode 4 *™ tb " ° f ***??’ ahmyS markcd ^^atb the 

is ^ l,ab1 ' Clinica1 Cffec,i: < r > lMal ingestion 

,v, rc .| ic! ; f ditniBiigbjl of swelling and pain; 

icmkrneiS ilom ma,, - v ««.* 

5 Nation of acute muscular spasm, not of central 


Phjsielagkdil Act iota. JjgjH 

, l local metabolism and repair if 

" • Ill^^bh- 

I' I■:I:i"y c-.iiriilions superif* to the preceding,bat 
j.esrvRnir cannot \k considered as equal, The effect* 
-lining sensation, accompanied by muscular ccrn- 
... wiili ilw discharRe; (a) an the point oi dis- 
;ii blanched spot appear?-, due to couiraciSnm M capillary 
■■" •nWw'ii w followed k ill a short lime, by marked tedttbii, 

...,, ,. n disappears, cjcccpl in persons having weakened 
..n : in ihese it may persist for twenty ierar hours-, (,j> 

,,*• even blisters, may bo produced when sparks art 
..., ,i ,u-:ci‘^iv« 1 y| (4) sparks, like the wave current, 

. '., . ii .cri! secretion and metabolic exchanges CMrally, 
nlso: > >) relax muscular spasm; W sedate pain; and 
'■ .., u l^pcrasmia and congestion. As a diaphoretic, and 
,■ v , muscular f-pasm and rigidity, as well as in it? gem 

. lja ^a K e effects, sparks excel very other modality. 

■r,v brush discharge, like the two preceding, though to a 

1 l rn increases Mcrct’mu and activity 01 the end 

- It -*** ”•'•,‘““'5; 

. ,'^dates pain, (5) Us*"* ^ 

T^, ot produced U - d hot «nd W wvth 

sidcrable force a K 3in ‘* thc „,,. ln decree, produce 

Tl.c and sfroy, ^ 

a cool or warm sensatwo “ jnaterial which “ai 1 inler - 
prnximity and ttie characiur <rf , roo!n , doth, 

venc. N’on-condinrtuig matena ^ c , invcCl i v e diidiacgi'i. 
or 5ltk increase Sarge. to less 

The effects arc the same a, « «* 

marked; W** « ith f .«* 1! 1 T “ 

The local effects o [the s hv-toWiral letanuf; 1 ,J 

produce muscular cortradto' v - ^ k i; much less 

diminish local *^ slfaB ^ Smimstratto- Wto.. how- 
effective than the Other mote of ■ - ^ tV ,ppHe»«M 

ever, transformed by ^^^mploying as an electro* 

with a eonnceiioii irom one 1 > having »> lnner 

»*odHW T PfMr- 1 ^ •" 

coating Of metal, as sngj,^ 
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Stark Hkctricity. 


effect similar in many respects to the brush discharge- f 
Rnbe/acfent; (2> anuseptfo; (j\ vcstani; ft) lessening ^ 
pain mid conation. -Spark* administered with the ordinary 
tali electrode are relatively pamlcs?, and effective for sa^. 
ticial application?. These acini ini?t m[ ions may be made with- 
out insulating the patient. 

Clinically* there are two results derived from the focal effect f 
of these high-potential electric modalities which cannot fan 
to awaken au interest in the subject from every special depart¬ 
ment of medicine. Urey are the effects upon hypermnia acid 
congestion' and upon patn. 1 Ivpencmia, passive as found pres¬ 
ent in surgical oedema, is relieved with remarkable prompt¬ 
ness. leaving: the parts, within a short period„ in a healthy COH _ 
ditioii. Active hyperemia and congestion can be demon¬ 
strated in so many instances to be relieved that it mav truly 
foe said that in cases of hyperemia or congestion not charac¬ 
terized by bone necrosis or the presence of specific processes 
such as induce syphilis. gonorrhea, or tuberculosis, or from 
a foreign body in the tissues, wtl] be lessened, relieved, and 
cured when Fran Mi n ism js properly applied for a period of 
time, generally depending upon the chronicitv of the affection. 
Contusions, sprains, synovitis, cellulitis, and the forms of neu¬ 
ritis afford excellent examples of its efficiency. The modali¬ 
ties effective in such conditions are the wave current, brush 
discharge, sparks, breeze, and spray, and are in degree efficient 
■n lilt order named, The causes to which such effects may W 
attributed arc: 1.1) The tome focal contraction of cell proto- 
pasm, especially 01 the muscular structures; ( 2 ) increased ac- 
P BKC f scs oi "pair and elimination, and (3) a co- 
"‘"“f syenite lowenn £ oi arterial tension, which prevents 
prompt return of Utad to the affected re S i™, 

ofF^rintrU 0 " "•?*** ^ b ? a« applications 

iSStT h , ^ WhiCl1 3rC ■>"*'"* conditions of 

: aticr T 1 - c '”V' ,,ofl 4*ap])e»r coincident]!,- with the 
I,euraI ^ -%£• - - 
Z* aCsl a? a’ ** 

forms of applications T r 17,051 causes, Of ail the 

ippiications the wave current may he considered sit- 



phyiiolcgital Actions . -, 

_ j., eiH ,k‘ painful conditions, and the miters in (he same 
l K ' r ‘ r ’ '■ .^..icrviice :ss- in the treatment oi hyperemia msd TOn - 

,.|sc.‘> of Hialte electricity in relieving pain and 
' " . ,, ^i'Ul'1 alone place it in first rank as a therapeutic 

: 1 ‘‘.Z‘ ...7J iffi-eU observed, when static electricity is 
!‘ ‘ |. j ^ t . J. e I \ L f, :,11 individual in health, are practically nil. To 
..yu vi". in which there is a departure from the stand- 
' . health, from either functional or organic derangement, 

.. t . ■. ,:.r: tnurt pronounced. 

i j' ;, esterts upm the circulatory apparent are: gntrniS 

,,r arterial tensions (a) lessening of the imiunicj of 
. .. nV action, with ( 3 } lengthening of diastole and (4] m- 
■■■■'.tune oi the pulse. , .. . 

'•Yffrrtffuni (1) becomes less labored and less frequent. 

, dcC^n*. and (?) lomrf at the same time to be an 

An *There"wi» be a gcnml relaxation and lessened iwrv- 

■“„^'£st=rs5rr--- 

V Prolonged adnumstratwns produce - 

>«*«^**"*«*patients.if s«- 

VI. A general diaplvorwi, vvilh t |„ ware entreat. 

S e dTnX;r:>, 

cation of sparks, long »«<' , lon6 a ee more or l«s» 

VII. Inactive secret!™* U,eal nr eo-»- 

imtoced .0 activity are these effects that 

1 tonal adminisiratio.it. >0 (l,un ior :1 local trouble m- 

-sgSgsas^*-* 
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Si 


Static Efatrii&f. 


the urine jn rheumatic ftud gouty patients and LfiQ.se 




n-iih ftotnniitoifl arthritis* 

YUL There are reliable evidences of increased activity , 
rfie end organs of Ussxtc TncUlMipm, when n series of ar [r rj - tn 
are taken. < f t) The increased oxi&ition evident 
fjy the marked nddicional dfmimtion of CO,: {2) ^ a „ 
jnenerngof lire quantity <>f solids in the urine, with uEtin,^ 
resiomfion of the projKT proporliurs rn normal constituents • 
ijj the restored appetite and steady increase in body-weight! 
until the patient» nurmaf st.uictard is reached, art ih e \ n _ 
variable recites, if derangements are but functional. 

IX\ The consj ft tit tonal effects of the ,J twqr-pofe " static- in- 
dweed current are insignificant; itt fact, the writer know* no 
indications to which the r.ither modalities are not Pnettcr 
adapted. 

To sumiwke in a few words —induced normal attrvUy de¬ 
fines the physiological effect* of Frank! hi ism, properly ap * 
plied. 

CHAPTER VTIL 

GE-XRftAL P#JNCrCt£S Of ELK CT B □ - STAT 11 ADMINiSTRATtQjt 
AND THERAPEUTICS. 

The administrations of Franklinism are governed by gen¬ 
eral principles which, when once understood, constitute a basis 
for correct and successful operation, 

The subject* tor general consideration are the patient, the 
dosage, and the frequency of treatment, 

^ h The patient, who comes for the first static treatment in 
ihis agu when criminab are electrocuted, citizen* killed by live 
wires, and biddings burned through effects of poor insula- 
non. is usually iti a state oF trepEdatiem. and the numbers who 
do not come, for the same reason, arc legion. Humbug*, 
quacks, and charlatans have made it a byword and subject of 
with the specialist and Family physician, who may know 
Imhr about its use; and. therefore, the pattttlfs mind is ter- 
rorr*cd. Prejudiced, and skeptical before we see him. n C 
™ sler> ' then ’ 1S t0 enHghten and aim his Fears at (lie first 


CMfl v Adminhlrati^n ami Thitafimtus* 51 

. nvav be accomplished in all hut a few a*», 
■^tcrv^V n„ ^VmaUOft «E theitedig frf ^ 


. !v .. ace omyttshru m all but a lew caw. 

,f> *n cApVnation oi the abwne* dan K « [wm 

' ; . ' . ..,,, ia i and (iiULmity, to the 

" ' . v ^eainwni without blunder or accident, 
nfiik-uce, and (5) the mm**** of Ow 
■ , • : " : -manner that uiur degire oi benefit 

. • - ‘ T ; t 

^ !r ■ iha* tut «*(«* rf the 

.■■ ■ ■ : llMl feill a Indent, the writer rm« made the 

\ littlt moose ws* ratrtu™! wl 

. • m w**»*&* 

..i.io ■' "• ll , A tbe bo* was then ^ a «*** 

u..-=.-r^JSSV- «•*» *" 

,,,m-. a' 111 -- 1 ' Ja, 1W1 connectedfro™ lhc 

!,.U!b*«-- ' ,1 * S fi*. machSnt «i m «U l*F« "»*!*• 

..[ the ***? °? b »A *» sigotou' «t^a « c 

“ ih ‘ f :r; ( vu“^«*• 

.. rtS a t tnnl n«esaary ■ ^ _ q-i^ naueid? ^ r?,t . ■ 

lreaU i»'iir. [an. *>' “ M “ tat puiaa,*"-- 

,h t WlW* * ad ? jegtwot Jtet a 

imCBlUnt when « wto ; . 4 ,. < „. 1tSl wd K 

^ Tti/L da - 1 


ClAIT- 

ineNcii 


[lent **« i« ifl d 

Acddcnw' »^ rk -“' S . ^ tappn. »■* V^*, <*A 
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5-1 Static Eltctrhity. 

The uf iisytt&ysy t*f the patient, except f fQ 
e. r ttxpcrie ncc with <<Uut current ,» r the run\ avs ' Jtc 
w fear arising ir-sm K>ther sources, tint Ml ., ir , ,’ J? l ,Pe Jtid]V t . 
facr(tr in lie conMiJertcl. when admjtirsfcriug S | at ^, *7 4 

.!- daymen am! physician* tinfamiliar with it* 

Hiis i? especially true . .f all forms nf arlmfni.mratinn e MtPpo * e - 
shirks when employed fas they xhoitfd be) without* CCm Eil * 
^ USE nr* no *hntrk<\ unpleasant sensations * CC,t,<a % 
ological efftvr, m 'it.'iCdrh the pattern* crfuiItbrfnm Ur A v,i " 
JienjKQiL oi impending danger is the only element ' . 

•^onaMe patients with which the operator has to , n ! ? rfs ’ 
this will depend largely upon whether rhe imieiu LT ' *** 
ndence in Ins alienda.n. Under such condition, atld * C °"" 
“ * fcwmhB^ insiead of the inual glow ^fiEdi aecomn ^ 
the administration, there m,av occur a condition t - ^ ianies 

*: d r i>K "- * «■*< ■•" which -r e xr ■ 

^'Jiv. depressed, and apprehensive,' i n nl[> P , re,1,a »w 
‘«™* *e effect is ,,f ( [ to (f j sap „ ar af " °' thc5 « Pa- 

\s the writer has never noted such ,.ff, 1 ■ ' tr «“ments, 

the experience of i!, ose who have *’ ’* ° nly ' ,uo,e 

swes** «— *» »« 

convective and dj^ptftc' disc 1,1 rn^Uar!^ SUSCcptibl ' 5 *» ihc 
™»' persist for several day* fr.nl ^ l,n P leasa «t pruritus 
aot* even blisters haw Iviflc, J 1 ™ 5 an application, Wheals 
or sparks, wTh o^Lrl v n an * the spray 

«£ J*L’SSk m fz r'r b,fc " “« «3 

lo.verf hv a mottled aiw-ir- * . d™ 1 ' 5 r jar hs may be fot- 

Mitr hours or t . V cn folser persJst f ortweit^r- 

d, ' iappcar “ the 

■ 3lccl to (he phvXi’aln™ ^^mistration are once regu- 

*' 1W» «££.t Z ™™™ 0f " )c P-fa-t. and 

nun ;|T t0 whom the current* caE P T'- e!ip!ai[led - ,he 
indeed. ' * hnot ^ administered will be 

If ' 7kr ***&, Ihc amount of 

‘ CMrTCnt or other form of ad . 


, r] ri, .] 'huiiiistratw* wd rhtruptmteft ,s 

, „, en , proved, ri\v\ iHt jcnRth of time or numher 
, ' : ' 1 11 '-| u . f >nlv by txpetiem* and 

■ -!- ■ . ri .,nHfellwtit*. To olltaiB % pOtotiw: 

‘ ,.. lUv . ...r tillier b»cal or OCM^AMML 

• 7’ .' A t > I jC iieve. oi un JinnulH lime *itlt the 
- ’ - 1 r 7-i, hur torm o? ^clr&catioft of iht convee^tt 
■•■•’■ • - ,rr ■■■■'!, lo obtain the be»t resntt* oiten demands k 
' J - ....■'' vtuniue^ which may be consider! a tnaximum 

: ' 7 v M ^r-dose nr too protcmseii treatment may 

?1 >. tth-hu - 1 . ■ ,q( weanti«ss and sleepy ran&wni> 

nri Tlwavs relieved by Wlien employ* 

v " ;;1 ^' ^rUvefTied art acute v*** conditions by the 
inf ”• £rsl me improvemem is bat pwtBl. ™ s - 

rc'.ifi aHoriSed. . u rdiri u ctMfkW.« 

:lw ive no carfess 0 r nnn««- 

■ least nearly ^o- ta3 “^ g di rcC lSv 10 the lesion, where 

, ar> - sparks, but a P^7 g he d ffl05t painiul- The patient sMU 
they » re “ rta ' 11 “ applied are toUo«ed by the greater 

,v,c mattnen: 3i,d 

oi previous adnttn.stration,. o[ medk.d 

to the individual, as * a> ^ ^ oi practice ,s the 

We believe, however, that ^ ^ mort w bc cen^ 
patient's soy m the m ^ Jminislrat lo« S is a matter e* 

III. The frtQHMi 6 > aK eo nrinecil dot ** 
greatest importance, a^ wfirj hare carelessly emp 
repeated retnar^ o b on ly „ again 

SJTSifS want oi been con, 

bC ^ ^ 

n'encing relapse petition or 

S.1?S« S 5 ^-vrtS 


1 
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56 .. , 

rtf frequency or // JjP „„ . 

rule cali tor'moK \hm tTT™* R 

Oc« 5 W (jfr hovtever, 1 ^^'® ent » hve„tw y *W , hr 

trvatmcmx da f 7i nh ,- 1 ' 1 inflar «»Jat 0rt - . ? ~ f °Ur w* 1 ^ 

*>** 

so ? s 3rc drived From f j a :j v 1 1 . niItri[ff) ^l cf? t ^ hcfI em 

-erv “ *• z™Ss£*-" '■■'st?" : 



‘■^ majiv 

«-i« ho: pern - ,;, *"e nni/ t(? <| - «"<oca- 

Jt « Jropwi th 3t bv . P* °f this work 

srisirjfssaiia-—. 

" cd ' Hftj, S[ld , ' j l “'rfter and flt , ‘ t * 1 ' ®«*>«v*d, 

^Jsiing „ l! - r,,e purpose tq be e X r r- be COnsfJ 

s&fZZ rifmz. 

»». « » ”i™‘ »«»«■ ».-,h 

5nimna| e j n , 1 ° Hwm* ij, a , ■ - tr '* Wse 5 K .j, 

"*»*» *»- 4s ^.»*. 



n r/r fri xf f of J'afla tory Comfitiont, 57 

fvjfcj and Jf'rfJJfGdie fflSnjiiifllW, not <n <tntr?d origin. 

!r ‘ ,r ' 1 - ' , -1 rein In hU rceem eases* and Irtnuficaal in mo*t 

V ' r \-] yi jomu is true in peripheral pmij/id itojrujoi. 

,. i;4 -._-i . -in-. .Liuj fuc-iHitianal disorders in general* 

' ' ri ., , ,,f <»<*<•( 1011 or ottrotiMl trist, the prognosis 
V ' 1 . l ';". i ;, 1 , lfh ,Ti ilic condiiior of the organ in qutMion, It 

•-; i> W fuuctWmai, the prognosis will be good 

:1|L 1 ; ■ ;• ^ 1 ^iimptuous *s these statements wih seem 

'" 1:1 V. '.: - i: be Vn-.i-re m Timid that static electricity, rant- 
: .' : '. l ’ : ' ,-m iiuV, u* the human orgimism* | the nnt qw ** 

,, at <,; t*nc ceU bul of ah, not oE one organ, hm of 

'i-dUun. tq I* rwaorA requires oaty V*V** 

.:;■ ■ iri ., P K«r *»»«»• togetHer *«h proper 

,, bil ard enviroomHit FoneUflO*! dBtngwiiotU>an 
«*»*» *» ^ 

, : ;,lr . unvalcsctlKS maw™'b K*^' 

chapter ix. 

v , F ct^«*b«W^ « «™^tokv cewotnosfc 

F«« 

gT&W or to* d 2'T e ’J^f rtth« w «d.. «• " c ™ 

Irritants '■t 111 ' 1 ' ' ,i,r nramisrn become irtiumis and 111 
detective w J tlu " ** . ^ octas i flo tratunaiic cange* 

dnee local congestion- .^f 1 ^ inifltl fr<>1 „ the 
tions. which have is sude 

thempeotist. in no ebs of f ; fc _„ ensa^f,-. 

suew^fnl. or other 

si-aSs^--- 

dyscrasnt- eat ■ - lln kot>wn causes 
functional inactivity - 
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S/a/fc Ebctnci/y. 


L The Krarfj 


in- forms ot administration l, av . . 

- vr '" liir - “!™ <■>«<" ''"Tns at ceil protoni., ' ***** u,w 

'** a > H,n ,ho ~ »*'• w **»> btgf pnwhr«L;^* ,M *» po- 
tif brought in foaiiin. .m,; drstrov th ? f r vitaffh. J °*° n e nti* 
S “ dl an. applied ivftf, dfj°*'d.ition 

tniniy io aJi bin superfirati infon*. iihich tvajl nn ' t °n*er" 
Jhapter devoted to diseases of the skin i„ , , lrfal ®i io , 
frfiicvc that the taeflh.* in not destrm-ed CXcen < * Culo <is w, 
by any direct effect of lilt- static modalities ! '“P^feally, 

cither by cataphoras or oaonc « tJ '■ ,1,e genus, 

would teach us or we ourselves hope to rlcniotistrot ft’ SOa,e 
thr, pcnrrtujj because it seem; to be physics In- ■ ^ c <a| te 

UJUno inhalations arc gmeraiJv imtaiiniMvheo * 
m rofficttnt quantities to he effective, I.Nt s ,„ W r ' 
iron, special devices which ge, rid of frr iJw _ P ° n Mlc «« 
n,at lhc penetratins: effects of tavs 0 / P ™ ptr i »vs. 
rays emanating [tom an cxdtca Cn>ok the 

dcstr^vinft tubercle bacilli anti other foZgf'J ' ffcclil ' c >‘n 
uspecialiy the suspected germs of carcinoma 

field of investigation in u*T t opc ' 1 a "d 

Btest,-* *-*£?33SS t 

fipient forms of ^^^^^*1^****” t0ri "# ; **■ 

'fie patient, liiervbv retncrvtW rt. j S ! ?c,|era! health of 

TO tile growth of the bad!)„/;„ an COnditio,ls essential 

!! - In inflammatory condition,: ,u<:s . t,0,l nhre fact, 

nature is attempt 'E *™ 9 *»• W- 

?!'■ ™ fitMsure but ,i,c K1lf ’ ‘T * re . mov<! 'he dead fra g _ 
lil. Spmmtandbndsn iln ‘ r ' “ n ^ effective. 

*°! ^ents from tb'eh ^ b> ' frac ^ 

“ *• —.**3 


^npioyjfkg. 



. 


/::V. t*0- Tii^ipeuties &f inflammatory Ctndtlixrru, 

- ns ^ « -V 1 1 k ; r** " Lttal l^tidnc u 1 
... . ,=■ iI:l- ■mibuc. - .'.'SMsmic tins treatmeutfcf T™ 

. :1 , : uniim^. Iwarltijs; Ln mixul that the tSite 

.-rnct.vi- ^Ink oElca less wqtqIA In 

.a- s t! • current will be all chat Is i^drtd, tn 

.. u , ^Inv.nUvi-alHJn oi i\ic hnistl di=ichargu F emplmln^ 

. .ck-.i 1 -;i' -:'■■■■ will still hirthcr promt *optt«cta 
i. r 11 ■ ■ - ■“ - ■■■ 1 'ii ^ M any especially about iht Hu:c 

vvbi r<- Ll>.‘ :i«UM aw not tienu ami 4wp r ami the 
. i; , r. n ; :scl'- ^ aw i’i sensitive to the wave current, can Ik 
; -11 t'ir: i.-'iy rdieveri with ten to twenty minutes' applicaticin or 
..., V» 7 \ih 1 i fUscltarge- T the time depending upon ihc ieven^' 

-iin* Find the ^jitent 01 liie area a^ccied. When apply* 

:llc brtkfih discharge h mm be constantly moved about, pr 
. j 1 ] otherwise be q«Ue intolerable 

W iiL-ti the deep structures oE large joinis an: invoUcds of 
• n vcr y stout patients, k wall oiten he necessary to empby 
Tiger or shorter ipark* direclly to the affected ft&ct n. The 
indication for j£t application oC spatis will be the pefifetetioe 
r ,j prtin D n motion, felt deep in the AtnicMrtS ol the Joint titer 

The results from these tiicihods are umfomily good llte 
Ija i n ant l swelling will by much diminish.:.! at the turn of ad- 
lllinis ,ration, and case, <» n<*t "tore ttao twcuty-tour W 
,. n(UllE .rill l.c uniiornilv cured in tsom three to live daj*. 
MV*! time the pa*,v will 1* (KmtUted to .uake 
moderate use of she part. In eases of long 

. h n t tt ji| be required, but I'njirovenunt iu 

When there is an abrasioTi ni ^ application 

.,»m jteNe «* *■”*;;; r;“Lv,.»»- 

sissss®— iw ‘- M 

*%„ . p» » V “““ f ““ 



r 


^ I 
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to 


Stiltff h Ut'fruity. 


from static apflJcatfons, both to pivt ion e ( 

W ?rFfFi have hem at rest and to remove inefd-J/ 1 * "^1** 
wiiidi is apt to he Iraenf- Success ini this cfa ^ rf a *4^, 
Tjc directly artribured to [Ik- WTeuts of honing , '*W 

ajiiJ ai i!te SiHals.- rime hastening [| (C j> roc esse* of r ' 

VVc ' ll ‘f” for duphafk that, fron, r <.. lr]l ™ J 7 [r 

traumatic injuries wc have .111 (mg^- Llfl ^_ 

rtralron of the bet jAc 1 / /Ar A^wjwi-fnvfiii , rr,KI *»‘ 

congestion, ** "" 

;v. Jn rhe management 03 the rheumatic nnd e 
aifiwc^ res wdl as the conditions present in 3 * ^ 

arthritis, [he remits of treatment mav bo said , , ' 

0 ) There will he 111 most cases a prompt relief of ruT} Ql± 
condition; (2) a marked improvement in 3 he natirtu* F " 
heahh, .-tnif (j) a decided Increase in the 
eliminated with the urine. ^ of ^ids 

The first is due 10 the effects upon local nieia holism ami .c 

5T? '™ l<reS,i0n **“ t: •*• to .he genet' 

effects upon nmnnon. anil the third fa verv i,,„v lr ,w 

shows a disposition toivarcfs the elimination of ,h e 

,tr*” —— - *» airjss: 

JtRECTMATtSJJ 

**■ B0U1 - 
for t i..s j’ .p - , c rL llvo indications 

«•! I" 

fnal treatment is of fir t - 7," ' ^ indications for medic- 

diathesis, however all j m . sl< ‘ ?R[I ° 11 ^ Jllx tll<? ^oumatic 

■he opinions I iSr* trca, ™‘ — to -1 and 

- *«« roe st ssr^r 1 f rariaMe ' as 

^cognized. plan 01 treatment i& 

War be alhluted W *‘ h ** rhe " 1Mri « diatli- 

i»«r either irotn phi sicai orrri * l ! nCtlOT1al maett cities rcsolt- 

<* - 



.,.. „ r r ,, 1 v / ttjlo w HJrt/urj t«in/tfra. 61 
■ . ■ ' ' , * 

. v j.t^. 5 ram analogy and estpcticME* iveTi 
.. . .. ; relieve both tbp conitumkmal and 
,- came LLine, the emedion ef ihc hihiu 

. 7.7 ;vi-i.y found tt! afiert the ludlvvltul 

-.ivUcMcds jj 

. .....; ireatraclll shouM lw ihorau^ uid ®sn- 
,...fh Jittcnlion as the utalment q| ibt lac* 

" \ppiy the. h\ock lin or tead dMd tio«\r, 

■' ' ■' 7 I'^iulagc lo the afirtttd 

m with as long a sp»k-» ««** 

' ' .., u ^„e wHnftli muscular osmraetW IS 

■ ;■?■«?« «i« «-— h ’t d< ' 

■ ; application to the «bdMMm or tatek. ot 

‘ ' " ! Y -J. , , iew 10 increasing the activity « its 

. : ■■"■' U 'u ’ modifietl wave aha* "nay he employed, as 

... ,:, jn . s tlW ™= tt)c artranlase oj the latter U that two or 

.in*" in Vl F'. . ' „_ treated at tm fi™. wh '"- mlh t ' 1,: 
m0t c '=>rge 1°^ nul t , sttfftdem «iwgS^ 

cOTTEfl** lU ' tTC 6 t . * The rheaphor^ tosmected 

the **■* f« ^ate & the, chid, 

with «he “»?““* ' tT^msIv anangnl » «l'’ s! “- 
the ciecttotl^ ™»? 1 lhe 5 l«trode receiving the 

It may be verted by f>'*“* ^ ^ w the ha«, 

stronger effect upon *e - a larger decoofe 

an d the other on a" ^ w by oom.ettmg _sev- 

to one and a smaller , w more 

oral electrodes W. “'- 1 oac ° f S 

taints to o« c P 1 ™ 1 ' f !5 .aittai joi««. of “ “ m * s 

s,™,- Jt T 7 Ji 

desired intense vdtratory 
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-V/rf/ir Rfotrieity' 

is to fit* preferred because the [oni e effect h in 
rlic Jenffrfit uf lP»c -jinr.' -jrap—either tiling* ^ ^°^nfou . 
any event. -m? iufnffmsimliaD of (fie t^vc curreti^ - r ' f||Us,Ji l n 
fiftWfF aiWUlL^ diarfd f* pildl dating e.lcfh Iilr ftlt “ ( ta« 
efftt! m sfimiiia(in^ s^'rrfions j*m] rserctioiis f?>lr ft* 

for ilte rrlief of rheum. ilk: eonduiotL^ Tin? rirn^ T Jmf)f)r< Ant 
w slwuto be not Jess Naan fifteen rniiiu tJ** 1 ** t], us 

irrtlff (be acute snflptoms stihsicfe. '' ' ln ^ r JaRv 

Ju petditibn to the ware current, or contfen^ 

■'Turk* itjJI Iv fmdieaied in proportion to tht* i^ ClJnr ^ rit - 
chmrrrin if the lesion. .Vo form of *"* 

fectrvc in life product ion of JocaJ effects upon ,W , t “ 50 ^ 
♦JiNl for running the products of Inflammation as in* Cim ^ 

mdfcvct spar kf. We therefore tmd them j„rj F<pCl> ?,* 
effective* in rheumatism afltetinjr [Jcr hip. \ ‘ artfJ 

siloufder- iomia especiaJJv. and often in the smaller ^ 

wdI: ,1,dr MH fcllwine □>. application of , J | ’"** a! 

current. ,,1C w ave 

A -M administration of ijaric (in lengths p rc ,p, ni(]n 

■■■ .-trucnir. ,i, ending with an active general IricrL, 
piL ' rer ^ over the whole person of the patient 

«7ws£*«*sssi&“ fc - 

. Ano *< r measure invaluable in the t 'r&h*JL _u 

w rhe brush discharge and lvi r? • rheumatism 

* «»>•**. /n i^Sit^uSsriLi m v«^ 

local effect. m -1 r ,. n , « ' 3 / e ‘ a,]f suf S C[ cnt for 

ac/mtnislrrtcion wilJ d " " "" ,tlini " iT lYt ^Ses* -\'o ionti of 
[hart the brash ifi/" affwi ™ 
rlicuiiLitlsm. after an admin 1 , " of acute Articular 

"' Wdl '"trrral ,h c wooden ^M s ' !t ’ 7 ’ minltr «. ,Ju n"g 
0Tfr *e affected sqrttce Tit- Lr * 7 "* r ‘? pld '- v 3hai,t 
'‘"""f 1 ami enduring- much weir*' ‘“I! 1 pam :‘ s 
>”«’* 'he administration ,1|! Appear 

:ht '™«t <Wy rate place hi -I’frJSf"* Ji“*W*ai*nc» ofP 

s,nipfc «*«, b« hr He ; k r Thc 


i Sec 


iccfinigue __ 
' '''-mvectivc Dis- 


r-rr//P . ,Vj Cpndirififf^ 6j 

... The mates™) oS which lilt vraoden clrcti^k ji 
' ^ ^ ihc utmo&t impcftuw—vili miqite i 6 


tuadc i 

,hl th« 


best- 


• ru- w-rlLcr CJinnol yet .kusftfistrale ti anii the 


l1|i: f,iihjr^T Lb uot aloue ihc line ni the 
ircattnwt; tut . - ■ Ear wc hiLve harl fjpponsitikv ta 
. | ■-A-ciFO-static (ftaUiim ; 

deicfl tll,n J roliUSt adttVtSs when conlinuwl ior sufheseut pmods 
v0un£ n ^ 51l c fi ccLua fty cause the cbminaeiem of thc 
. i„.iuee the acute attacVs. 


,. la r rheumatism, whoever it asserts u*U iu the ouu- 
of the body, is <me of the afieeiieus in which 
■ "^Lrin- especially static, has long been recoShliMtl as a 

cK-cinstt. ■ eh«t. and friction—have held maiHjp- 

T-'Vthi ease*, hut the wave eurtem pta/Ay Mi ta 'he 
UlJ , ferms of lumbago, and may be wisely employed « A 

which very efiectualSy meets the mdwauons. 

GOUT- 

reflt, in tottjuttction _ * clUdia^ & m ^ uie 

forded by an appBra io^_^ lQ boih phyaicbn ^ 6*" 
gouty arthritis ts most *» Amishes during a ten- 

tient, when pMtt ce# f s L*J, li the attach is «me. sad 

or tw enty -minute admitust - . u stcatnieitts in 

l is possible for the ^ lhe attach, it will 

twenty-four hours, during ^ [hll ^e will domm- 

hasten favorable results. S ^ lffa ,nitnt is * "f 
strate that no f>» « € ^L 1 ^ n , , :i ; gouty w™*** “ 
culateil to promote the v » (( j 5 vsteUU»m »*'™' 

?• »*“, S2VS&: «WW * ! “S“— 
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^ Sfatit Eifttrhity. 

^iiuJd he Jlioroujeh arte! pcrtrvcnfd m f Qr ^ 
itrnrrj’cm with A P*H'rejflll*rt«I dJef. id 


KirfttfMArom AkTj , ifi]Trs + 




SJrri’c the writer first became wit 3: *h 

of (tarfc olectrrclfj .‘n the treatment „ r * r< ="»«rk«Hw 
roentite diiei«e, fn 1S98. hr f«» songh | („ c| .?“ moi l In. 
tree every opportunity to rtn.jj and i„v™j,™ c f ' J nt1 Pr*. 
uraalir with j^inT>ing results, ^ Sets < 

J** since that rime of a i*™ „ llm . 

ftffimis a hasw tor the sfatemeni *nd eon elusions Casc * 

f: “*«! *» ' wer r»rf before the ** 

77 ’ entfWn,,c A « "■attHincon, ta 

"SOTIStAJrV QT RESULTS Of TREATltEAT, 

**' * fiKI ' - «*•* Me^i 

are not 

ttodes removed. S nec ^ an ^ HebertJen 

n ‘iistantfy increaJng ^ r ° te * «bj*, a 

•>"r return of Symptoms, ' ««*rnlly ln tvrvene vriti,. 

procesrrs «fa mite pfac"' ' ' lfSalrr,e,n 1,0 “tension of the 

^irtM. that ^ ! rfI; ? rZnh?r P ofr e h n0t Itlr,t en0l, « h t0 

rr;.,;,/- " ni,ll,ber oI eases a complete cure srilj 

V <r = attri' ^ vecon " n “ ed wtl] : 

,U ™ ‘nstirutinn- treatm,,,., W I,roc “ s extended. 

™r*, * ^ Ln^;r »***««, 

token a, , he cnn ** (riven (r„ r „ a 

T^T » **,. as i,treated by ZT^r 



■ r . v . 1 m /rt//cc/(I.W4f i frj 15- 

. iKc+l the j oinl can never he omnah bm win 
, , ntii.'.'. ur partially Stiff alter the active ve 

U,-,.i!M^T-ii 1 i1h has a&Q ddmnn^Wii tffc »b«t»tin 
-..-■ r)iiiHine<l ‘-‘ E bo-called chalky accutnnUibm, aj 

L iiifftTcni diagnosis between a ehss a s ^ 

(| , ,v:iy t i-i nn ilwntnalQitl tun brills. 

:>.:;iiH'ii «ctwk to r>iabli*h another intth, rifegfc m 
. ■ttiiuilvue tha proEtiosil as well as course w treaunem, i. 

",. *, : | tii 1 , arthritis scans 10 be in mwt am a vcwnitery 

‘^a^c collowing pelvic ilcrajigcmcnts m women, uuemia. 
cohritis rhetsmatism* chronic malarial poisoning, and .’.her 
''' ^^uLiional <lkeascs + It is not impossible ihai the ochcKia 
may so affect the trophic ceatern. aa to m&itt the 
processes oi the disease^ It is certain that ^imulaiion of the 
Waters, cotneidert with active ircatmcni o 5 the affected pans, 
does ft store ntHrition, remcive the produce of tissue moosw, 
stup the progress of the disease, and sure the case. V the 
rii.illifflff-r"" or ^haolcal cause oi the primry 1 k«™ 
rui be either removed or rendered less senaus. In no case 
7iU the arthritis progress if the treatments are repeated # 
rtcurriog intervals, the freeiuency always depend,^ upon the 
Sil characteristics of the case. The treason a, he 
- _i i itdiori bv niKhinical of other means i> a tamt, -i ^ 
pniuarj lesion b) n,ec V^ , oi the Weal lesion, it ^ 

much importance xhe electrostatic treattner.- ,.i 

pelvic disorders. the same as in 

""The pl-oltrcatmem lr „ . J 

tfcatmflm oi rteumRtisrn. ^ bc , Each ftigtr 

Us* vtnsost impottanccnod i ^ J st ripv, bouud about 

should be covered with means. When api^E 

the fitted' » rc ,hc .ritcr' nsnallv sBt* d« *1™* 0r 

tin about large joints, ^e nn cr ^ ^ ^ may 

rectanguSaf pi«« <* ^ ^ ; e5 , ult5 ,he wave current 

be adapted to the J™" 1 ®' administered to each joint at- 

f derived ««-» niinU!cs . • For Ihls purpose m«b 


fected. ior fT^in ten 
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tfnlil wm r* Mvcd hy «^»l!W «**™ 1 w™ fc* r>nr 
!Ttlr When tf i” rrwuwr i«k* <*t* , Hil 

^j^rrtrfrt*. [h io «he air™. J?nr 

,,,fJ ; !ln J ( ,,,„ lf , Ik forearm, 3±uJ t«n|^pChflttad|M 
‘ ,n ' ( " r i ‘ . -h _... rJnr.’ the »«« currmi* ftnd the 

rsSl°U» sX ■ «* -r «*-«i *» * >3 

AgrfdeH. ww« (ovcfhfr. wiJJ «q ui « In rtn ^IliIc ** mL3jl] , 

^r a t£:s e, cil , n.« h. 

, •**#¥ « " "** ,nt ’ h ” Wtli “ 








V. 


1 


z'* 




, wo kn „» with the wav. current. Tl,« longer the 6f»«#*»P 
thil can be employed in every case without causing discom¬ 
fort, the greater the effect upon she local congestion. 

A very Liberal application of sparks— short one* one-halt 
to three-quarters of an inch in length to the lingcr-jomis, and 
relatively longer ones to the other joints-^ i.idisponsahte, 
if success is to attend the treatment oi rheumntemJ irtlirmr-. 
PaioJtt) as they are. art average ot about ten sparks to each 
fioger-joint seems io be required. These are best borne when 


ijfrir* Tii*rvrttfiu in Cu.Jjtimti 


67 


'■*- " : • ; -* r ' :t *l"k W fAdi v^wmA outM 

■. fY" 111 ' <* Vwiaddti, :..hiV,rtwX«- 

,jul> 1 st ruin hi rji.li«in IT ■>,* 

I ' lUc m ‘ lif liars', ik% Until the (BfAnyi 

.. i" ’ “ K Tire interval! *h«fl4 mm U '.imp* ^ ^ 

s'-i 1111 - |: 111 f |,J ■ 5l'c icutapUteM «|ib isihkb n;hd (d{|im 

■ " :r ' :n ' I' 1 ’■cau*. SciWe »iV, 1* cured 

■■. ■ i i ■■ ■! I ‘ ■ ■ ii n’.lic rw win r^uire Up many yau. PinWiatju 

,■ ■,. ■ ■,. ,M III'd- 1 . t..M s.as.l )Q line cuniaitntiiiml titaimem. and sh* 

Tfiiv ■■■"s'- ■ it 1 mltcS i>i the jinnnrj diieut, tad wttriKUu re* 

■ i'.- •.> i'.‘. iuV'Jw, 

OWJEPn M K nmi i HL 

This ufifcction a distinct irom iheunuund arthfiiit. atuJ ban. 
long. sfTvcd to confuse the fmrfesMcmsi mind anil ItKBbut rnn 
ilie vtibjccL U occurs usually in healthy, welV-nonirbl- c l tmJi- 
vidualii al tbs bcitcr ami lve§iffla la ajtfptai at or about 

the 11 Ltnc^aJUM in women, and i* very rate In men. 

The flcamilHtkp of a Urge number of tbssc rase- wiih the 
KtHcfitpcn ray has convinced the writer that what have so ohcii 
been considered chalky deposit! aft irne asleophvuc. MiiaT^K- 
munu die bene* and dswiily appea? ai flic last ptaLuir.e-i 1 , 
artUiiib!«ns. H shown in the ttscnrpanying. illtiitrat^n- 
1, is iw«wTrct to ccmpider them as of R^iy «r m w* 

vrav Bill'd to gout. There is so cur,- (ti: the etffliihim' *1™ 

Drt« develop'd- The application o! .par'c-, at in the itoi- 

mtm D [ Iff »“ 5,1 m ‘ jil c***™™ '* 

local pam at«l iuflamtuMoty twellmg. ™S cen<!cr I®™ 

™.%«i Th.. TJTtti 

t:> l7 w for (wo years Ktwed '> n at1 

F*; J 7 .Hr-r treatments monthly, string leeqaemlr ’-»* 01 

Kstesaras;s=f= 

*tr 

«X P and Should he ^m.mstercd nt rTequ« C y 
the indicationa. 


l 
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AWf* fiM IWH tfj. 


■.i-ficjj imr ciiiimL'iiTitcrl by thtf presence *i{ j> UJ> s j 
i rested an (At Aarrhr manner .a* flit <?l her cV/ftns <jtf arthiftj* ^ 
wave nnnnt r sparks ^n«r the brush ^Ir-chir^ Tj, e 
arc uniform!) .«nttw*fub rhe Timr necessary to cornp| cl4! ^ 1 
curt depending upon (i) iPi^ length nf time since a *** 
amre, (a) the general' henllh «f the patient, {3) ,] ]C p rfj . et|1 '" 
of cfcn.^c layers of far aver the joint. In the latter very 


i * - • 


percussion sparks will be imperative, am] nuicfe time will Lc 
necessary to effect a cure, because the vibratory action of the 
electrostatic currents, or .sparks P cannot be brought so cf- 
fectively to act upon the circulatory and lymphatic structures 
rFrrougli n. thick. Almost non-conducting, cushion of JaJt 
Many other affections might be included in this chapter,— 
ns neuritis, coccygodvnia, ami myelitis, —but it is thought 
brat to include them with other special classifications. The 


Th* Panful 

1 ’ • 

Lhr raiwiilei^ ni ,, cW ^ 

Dxtwrdaffe^ ^ '-'rmtin.xnkjTa 1 , 

'•IIAI'TER X. 

•■*!mh kuim 

jrr^?is=apsrta« s 

;ol WUt.u,™™, at Ami, vivwi J 

■ ,n ' ■■ ■“ va "°“t &m» - «'4. hem „fc, Si 

■'irv:i,.: i^huutfMk Uflxndgia. 

M..-C -iib^-vaimul rrW. ™i lh * 

k .Lr1 nE llicm turah by ,uni C *| lrn J £ . 

m -i h«..me 100 cliitmk, 3 „„, Utltttnl , tr * L11 , , 

iioi preset* 1- pmtefc tl* p-.-Hritlt ,. The fcaiot iWV 
10 *«spw* r ^ lT«mmut h«r, a* b 4 n ra ,., :« a thu present ..r 
a thick layer nl fat between the *Brftw c llMl \ the hrai .vj du- 
1 rouble, Ucrply Reau-d affections, n neurit^ ibe 
Pha«t> 0 in a bony caufrt. of the chrom • ca*. oi lk 
douloureux and cases ncuritt* in region.*. wlicrt my*cl«i ate 
sensitive anti contract router Wrong nduunrttranon ■ -i the wavt 
current, ns of the branches of the brachial itexus, in the ami 
and forearm, require *ptcia f methods oi application. - 
Pathological camlilLoru. which interfere- materially arc lhr 
forma ul uiculliil and Car rim «m;i. tnbercnlar disease i..r iht 
bone or lymphatic ghud>. and vctriim- mmcir- vTcising m|M>n 
deep ?tnjc[vire- 


tnflarmu:u‘'TT uv chantcu-r, as the name implies, arise* from 
exposure- when from fatigue or a lowered stale the reaction!- 
are betow the standard ; from stm’ua or traumatism*, or from 
complicating inflanunaipry condiuona, a? rheumttiinb rheu- 
matuid arthritis, or Poet’s disease of the spine. 

Any nave may become the site oi acurius. It occur* 
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Shttu ElattHkitjfi 

m«i*f mtlnlDdly Jo itlir *ciitie ivfve, thr bnvhioJ pk Ktlj| 

fflciil m-rvc, Xriiriri* i* the I’atiM? of funny iu-called nci3 ? n( l 
aniJ i* ab«t pfpftcnt a% a roraplicaiing condition of ^Jt 1 ' 
fl&twmmory nfiytlutu. r l(1 ‘ 


i* jjirriji’ipv tin? m.Kt common nod inirafiahlc of rlie f oni11 
neuritis, wfrrn jrracerl by mctlwi!* K'thcr Elian (he still it. 
Tocalfiic* nuimr carnmnnh the fftiit of (he Inflammatory p rQe ^ t 
are af rise Mero-#ciatW notch where llic Eicrvo cmergts f nntl 
the pelvis, in thr j-KfjKfcEeiil spncc. and I lie bra IS the* d tj^t rili ntccj 
to the foot. Quite often cases arc met where it i* difficult a( 
fins* to determine the Ukcatton of the lesion. In these it vrii 
Ktnernfly be rotated in Efie sacral plexus, or in the region of 
rlic cord, when the prognosis may be ill doubt from the vari- 
oils pci vie conditions chat may CompliCSIe the case. 

The diagnosis of the site or extent of ilic sciatica, or of ail , r 
neuritis except within the cavities of the body or bony canals 
of fjie head, is easily made ley applying sparks or the brush 
discharge along die course of the nerve, noting the points at 
which the severe pain begins and ends, and at the 
>ame time comparing with llic effect at corresponding 
points of the opposite side oi the body* A spark over a uenre, 
especially at the motor pointy is always paining but when 
applied over a part of (he nerve (lie seat of the neuritis, the 
pain is intense. When determining the extent of a neuritis, it 
r> only nr.: cssary to watch the facial expression of the patient 
during the application to mark the limits of the inffomimtion, 
aji we map it out with the sparks. 

The prognosis r*F uncomplicated neuritis, when accessible, is 
most satisfactory. 

Hie treatment will van with the ennditions, of the case. 
In ictite recent cases, when the patient is muscular and not 
l fat, the wave current is all that will be required to effect a 
complete cure in a few days; the more recent the case the 
sh-irter the lime reeded, other things being equal. In fat pa- 
tients, and chronic cases, it will be necessary to make use of 
king q-arks to ulna in rhe desired result* Over Lite foot and 



■■■ -M■''•■■Mir Win 

■' ' l, ‘' ril I |l',lfcv Ln;r lhe &** 

1 " l,:i nr|. in,, ^ jf .'*** 1 « 

n^d.mr rjt imtawT friw ’ 

' - -I'r ti^ r,( g lc ^ Ihtt 

• ■ wlun but a, snuAI ?an ul xkJl^L?™ 

‘ ' -.ft may 1* 

' .".’f'® «* w 

-mi: ill-: spufe-gap VrtbcMt ntftwl min tZ a 
' ' U ■ ,hl ™»* * la "K« dun 4^4 maj „ 

..-i.um^, aWe referred to, h nav be n <x*ury m ^ 

■'■ '■ 1 lllL - tA ihe d^ircil eurwwu, preferably fl» Lej-den ja T C J. 

' U,,wnm '4- m order to get lh r t^mtd intenw v* in . 

' 1T Y rHeet- ^"hen Wfitlg tbi* carrrnt, ptocc tbt hvdit- 

b;rvnl elect vote upott the pktform henaah the blre ket of 
tbs pal Ecru, or a targe electrode upon the back, ibdomtu. or 
t'lic&t F where «mt indieadDtt may exist for its use. 

At the beginning of each adiqinBttatkin jf wbichevtiT cut- 
rent, tlic eleclrtHle having been wctiml that it wi^ be firmly 
presseil to the nifL-cted spot, open the spark-gap a point ai 
which the patient cnn. irilhi.nit much discomfort, toleraie no 
more. As the ^cusatiou becotntf irdenw gradnaiW 

lengthen the spark-ga.p r whsn T ait the end > .E ai least fifteen or 
twenty minutes the HwatW will be eouvpku:. li the resah 
he SitOH , there will oFlen be lilllt m> pain, whatever 
for tweuty-foiir bonr^. In »uch, a daily adrnuiistraikm tiil 
irffeci a cure in a sh<yrt tittic. In others ib^ paiti may mum 
sooner, ami require. For a lew days, roaming and evening 
treatmems, after which the periods may be goduully kugth- 
cncd. In other ca^es, cspceiaUy those os ihrtc or mure weeks" 
standing, the wave current will fail to produce the eoroplete 
sedation required; in such long sparks should he applied di- 
ntftlv to the affected nerve over the whole cirtcot oi the Icsloh., 
and tbev will, as a rule, accomplish ihr desired result. Test 
the effect bv having the pattern exercise the rm^l« m the 
vicioih- ol siie affected nerve. Uy rtcppinK off and ™ ^ P' 1 '- 
fortn ‘.landing ni.li IN vrrigfrt «po" thr affected leg. movmg 


(C) Jeff Behary 2019 


41 






^ Sfitilf ji/f'i'frK ff y. 

flic laxly in lariotri positions. e<c. If if j* j ou , 
sparks arc giving relief. prrseTErc Limit it commit „ 1^ C l * 16 

have known <3K» to itebggravaicd i n . ^ t . **'“» 
™ Writer, fjowcvcf. frr record* .4 more ihaiq ,' hnr 

ha* found nont- Imt what sparfis would narHalt ^ 
l,CV *> amJ no1 ™ Ms aggravated, The lim^h (lischaJL ^ 
prolonged ddministmtji-xn of the- spray, tuay assfei , r n r «i^. h . nr 
some who anc no£ too f a t H nr the cast* n w. ehronic* ih 0 

re jN™g spark* Bridging U of the crtai mi *^f 
pOrUtncc. fincT. wJin properly observed. we are satisfied « 
wery case rif nncottipljcaM«f >% r?jrrca eqn Le cured by * 
another of the electro-si at ir Trin< Li?f ti^. 

sit»*rr^ wrotr* the 

t'ceurt SO often ns a complication of ollur condition^ tine 
pressure or iisftftirmwfOrv practises in that rtgfai}, that it T 

important to exclude ;l pusribk 1‘oli‘n disease, carcinoma or 
Qthcr tumor before undertaking the case, nnrf certainly befo^ 
arty but .1 most guarded prognosis, Thst ih?± c co 
Sf? inA ? ht satffifertonfy treated when imeoxn plica led t jJ 
water s experience has led him to believe. 

C ff nljidl uc treated have been sticccssfallv mm 
yf h> ; c!,e »» » f the wave current. When the lesion fa r„ 
ft- mmfrar pfejeu* it u*fll be discovered T»y the effect of the in- 
e v,fj 7 ltor >' net ton of a powerful arrant 14 to 6 inch spark- 
ai lh ? over that region, producing ^ 
sensation along the course of distribution of branches of the 
obturator and crural nerves. To as far as possible localize 
■ e a PP/ , a»»fl we would employ the ckmv<l Leyden Jar LU r- 
rcut 11 ig. 14X placing the direct electrode |the miy connected 
LVjtli the positive pole of iJie marine) over the lumbar plexus, 
ami several smaller electrodes at the points at which the prin¬ 
cipal branches emerge front the pelvis, which will be indicated 
£ ' P^° produced by the previous administration over 

. LJm 5 ?ar rc £i°» Connect these smaller ike trades together 
with strips of ten or cunneermg cords and then connect with 
1 he Inner coaling of the smallest Leyden jar. anil ground the 
outer coating ami the H-ganve ride of iht machine'; gradually 




Thf ***"/»* 

' • i -' : '" r ‘l ,art: 'S»P until 4l n 

.. J1 ' ="inv.h-- L,, Tw, ^ 

■ '■ " r - 1 ‘ : ‘ vibtationB flJ-T’ S W 

- i I- ^ ,i; | T>1IU wi , llrJ(Vt 'wfeft. an4 the 

• ■ ! ‘ : vflrti, gfthe'SL?' bPwKb « fl* U»e 

: -■ crrtdnly *> relief XI eaT *™». 

■ 1 " I 1 1' 1 ' • l be ■ bMrwkte o| hnJp kn A 

i» •’ * 1 ri - li r liu*tit .,[ ,51 eott dBM TU. * ajJhwc ^ t » 4 

■ 1 1 'l ■" iiffeetwfii Ypf urmhU *™” a1 

Ui m r ^ tVu 

1 kvciiim miinom 

111 n. , oscmtel fbmctrh^if i T ,j m iT.*. --- ^ . 

1,11 " c 'PM^* n - ™ ' h - b*wch„ * W di, lv h “ *™ 

.„vl l< in-arm + « t, .. 

beams* die centrum* whtdi are vaiinm\ 
vent ihe it^ of the fettotred potroiM. [t fr 

rl 1C o;{nre. in rely n^n iht #srfo ( bnu/ P Jurhar^. , r 
•T r '‘^ Sparks. J i -3 P * .1 incWt tn Wngih, ituif-i ihen he Mv\v 
Istcted directly ui c r tile inflamed atwl pidnhil ^mLint ol she 
nerve. The fiteat reLh-l which mtSnws |W srvyre iippliv ;L 

tten* etiKHinges tlu* tno«a thntd to fnduie them. 

During the tfwrs? of the applicate.» ihc imtrm nifiV't 

the artn ahnut T mikliig all movementA that cause paLq; tu line 
Sftiue time hidicaiinK si«h av itry puinFul anvi Vhe i^iiuls t& 
which sparks givv relirf. Lei the operator lirar in mlud ihni 
the motor poinp. atid bony prominencirB &tv alweyi painhil 
ID sparks, anil llol to the l^Elcr they 1 k> no gond. n,m1 in tbtf 
former (Wily when the nerve at that piim U a scat of neuritis, 
and much titedlr^ Auffering Erotci :i superfluity of sparks will 
be spared (he pntienL 

With patient* who dq not bear ^rarks well, It may be possi 
bk\ in the firs-t stages, to curt those in wlrom the nerve i 
not covered with thick muscles ur fat, l>y ilriug the hrttsh lVc 
charge nr the spray duriiig each admlnistralkm, until il 
pain is relieved- When \Am on movement » thus r 
licved it is always fair to suppose, in any mflimroW 
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"4 Static Eftctricitj* 

com Jickict, [Jic (Bflgwti* in icitMii!; t>ui experience 
cadi esse, notfn^ the Jength uf data f ion. of the eesjotilf 
oi pain, wtEE hr a guide m :hc degree <>F effce; U[M>T1 ^ ^ 

flammatjon. If the relief bir hut ftnp or two hour*, 
ailMiijiFstration should he continued nnliT .1 marked 
effect is produced over a considerable failing j n ^ 

indnee the patient to submit so .'.paries, which wf|t jiuccecid + 
The nibefneiVnt aciioti of the brush discharge is valuable ■ * 
dfl erases 01 braclda] neuritis, when, the necessary tjtnc to pj- 0 , 
duc-e j| ran be spared- 

Neurit j$ hi various oilier regions require* tlie same general 
pfm of treatment a.+ in tin: preceding' special cases, f atiai 
Neuritis will be considered with the neuralgias, because h ^ 

generally so classified- 

LOCOilOTOa ataxia 

in a disease clia reci crfoodl by a degeneration of ihc central and 
peripheral sensory nervous- system. 

The frtwfagy b obscure, no certain cslefic being traceable m 
most of tFic eases. The Jact that many patients present a 
^ypliirhEc history has induced some writers 10 consider It the 
Specific cause. Such observer 11 , however, nre largely in the 
minority. The position is taken by GOhvers, that there is 
not Fling in the histological character qF the Fusion that can 
he Compared with [fee morbid processes eFkll are certainly 
^yphiFtlie/' 11 There b nothing, llierefone, 10 warrant the 
opinion tFltit any morbid gems deposited in life cord or tierces 
levtd Eo the development oF the disease.” ' J It is probable iliat 
syphilis leavebehind it .1 predisposition to nerve dege ttdtt 
lioti, lowers in certain nerve elements [lie capacity For resist¬ 
ing morbid influences leaves many patients in a condition 
analogous to one who inherits :l prcdES|HisiEion to neural dis¬ 
ease/’ Great Hiycrsity of opinion exists as 10 the perceniagc 
in which a syphilitic history rnpr be traced. Some place it as 
Jow as forty per cent, arid others as high as seventy-five per 
cent It evidently docs create 11 predisposition, ini is not the 
cause ipsu tneii>. The same conditions which may he attrib¬ 
uted to syphilis are produced by otFier exhausting ami enervat- 



Thf r.tifr/ui AV ur „ fJ 
: •-•••'- • - 1rir , f w4 _ 

■ . :■ ■'■ ' bmx.tr, ^xhauroiBf ^ Al,l! *pnic). 

■ i... ar.d I'l.ir.". ■ 'tiwi. il0 ' e-XCeH q| 

■ ■"«*« i. ch.uacwrtyjt . , 

• • •■!■ affected. wlaai«tA* 

■ is- ■ ■ im^.i i n ii 1c hrninr *«&*. .*LV™ ear4 ' 

*■ the 

I ■ !■ ■ i i'lilafmraip^i Trt £n;ea*«t, i-cneh,ti 

■ ■ •■■ MtUtSo11 * ■*«» deitb, ah- imSS^p, SSSJ™ 

' • ■ . 1 ve -^^ 1 diicktuiitg of their mil»i 

•„ y«*lU *Meh tataw*. «4 
. ;tIIs Mis primary change, s^m u, tak c phJhTur 
mgSioMie wtta, which become atrophied Of rtisraraT ta he 

^■pSa«d by rntwcciive tarot !l h eot>si ii.rn the 

i. -imi is of a Cancestive m Lnflamn^torr muur.- 
with a lowered Cotatilntioiul Hat« md ^ 

deStfHg aeliviiy. the results (A which art lo be Eg-llm,! m w 
.,uer death (pressure dt.OTV,yin C *n| iTn ( ^kn^ the fuuciiaiial 
iietivUy of (he cells), hui of a type Eavorahit n, tlia ^3*1^ <A 
i-ontiective tissue. 

The £ympU)nV> briefly ecttallered, that aft: ditracWtiSlle. u? 
the painsH which vary (rom mtld [rain*., apt in die fint . 1 ^ 
lo be mistaken fur neuralgia. Uj the ^-ere ti-nrlny; asul lancitiii- 
,ng [fains, the ataxic walk, girdle soisalimv*. Argyll Rnlxit- 
son impih HlKc*thc<i5i, abolished reik-*ri. iu^aiTeil 

functiotl of lilt rectal, vcsica. 1 , anil sexuai apparatus, and Umi 
and tissue degcuerai i. m. Severe! of these symptom* aic mote 
, kf ] C5S ctnatsini sn every case, aiul mint of them occur at otic 
lime or another with sufie-Tcrs in whom ihc ilisea^c runs iul m- 
inteftupted course. Ill no dLttftie arc the symptoms So varia¬ 
ble atuS pfl$£tuuiuablc hls in. tabes rkiSsalis. 

The progHPiiJt n variable; depenAmg upon the itanc ol the 
dise.istv ibe neverUy of tbc lesion, die physical condition -if 
the patient, :md the chaiacicr Iroquency d the steamunds. 
Wt believe ihai. in patient* ims aflbcteil with other cirgMiic 
disesiK. i, can he ^toppwl in H» V™KW» 0 ** 

svmpicmi, l« rtffiidcrlDf «Ke«d. nhL[ to «* *"?“«** 

it Jn i» gcntraliy cutd: only eowBhww 

bk or destroyed eelb remaining. 
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1 rcfli rrnnl 
ilinuinnir^()ii 
of (hf pnvt>»N, afi 

(t> Jf -Jr j^n-rTfil !I in 
cantff ni'-t 


-lit'.-i* murni mrft „t J( 

(HL|iri"i i mriil nl lit. tfcncmf rtW(J ‘hi, 

*■ ""■ l TJir n lirf ,*r Symptom*, ' r 
i. tile jrrinii(U-r tttftdlllon, , 
■pn-Slk -WHUnum. Ion a lowered vfrti ^ U l,s e 

t-ialh [hr Mr hi * in * .kjitrjJL Ihr ifnH^atfu** ’ r *'[*»■• 

, . rnr 11 ,'jlrn,. 

thr cnjplm nit-nT td iiil.ih* n^c^Nition or ' 1 

t*l iTlr ihhfji rrLrri4iti it i ijruiVjw* nhFcFt nr* UndpUhl 
jirc.M.Ti t ht]<*J prodiiirlirr n' rlr^niclHni ,ir iif 

KTIHL-Jimi- Crll*. rj.llL-f hi (fl+J 


thr 


lnsmacTirni 

P"**u** Kr-wnt Jti n, h ^. A * . 
■lh'» i-I ilif iiiframiiiiH'tnTV pox’?** atiac^ 

' Mmwpfeti if the |4 


rifiJa^iti itisrff, nut 

f am>tpl 

•Jiitwtit tiiikFii arnrct' 


tFtr Irp.in 


I.*® **W ih ? 

^ttiploini. [<> *onw rttmf. aidJ tin fwfrrtatl treatment wHftii I 
applical tn the *ymj»tonis 311 I lie iihuiiiit ta U‘ 'k--.L-rt[nj L [ ^ 
»H"' U- ' i>iftf» ;t> fJh-wii b> Mctflutfr, a rriui-^ 

as lea*! partial la actively of morn center*. i'Vm during ii lf . 
aHmirri>trar](vn 

ElnttriaU irracmrut ha* tint a k-rug time been revognizett 
Fti nwiJieoJ ekctrofe^MS fi> p-ms; rncrif m the trextrnem utf 
tdbtx halt neurologists gsnenll v it dq)v a.* (hey ^ 

f kc iodide*. The ftirf is Shat fcivurabk* recall!* can <injy | K , 
■jfetaiiut] 1 film elect riral treat men! villi .1 -jantioi] Or C. -rimujtie, 
which mn-t be directed to the conditions, and lime at eadi 

tininimrinn sufficient in ribt&h) the desired effect. and a fit- 
tfWSflcy of Stdmriii^iration which wiSl bridge over the 
IILiscrvirjj; ibesev meamirf-. fi*rfro-shtiu m treatment, at least* 
wiir rritvi many itidiratfr.n~_ ami grnr rally prove sati sfactory to 
both physieiara iimE r^'' ! ' 11T 

GttDgftatf crli> that have been destroyed cannot be replaced 
11 r reBemrsitr-f m any i“t*r The patient mtilh jberefore, he 
«twdt tn nridiTiiand shjit ri>rr>rsm‘on t other tilings being equal, 
dll he rrlalive to ttte fiiimher 01 crlLs destroyed, and ilie cott- 
* 3 ftf<jit nn-J sfirroLMidini!* of the cells irnDti M wliidi are up* 
known. 

Hu ?in: uuiu ffitfln i-- met wiib ftssibly the judiciousi use 

"J r-nifr- mu, i jp sent inti r- diet, together wills twenty to thirty 


•in 

1 ^ * t*»* 

wAtisir, lo 


TJt/ I'iU/nl .V*»w 9i „+ 

• '" ll ■"■»• s *•!..■ wme ™ tTf „ T , 

" .. |,h Hit *11 nuiTi, Umal ^ 

• • ■ ..l ... I r- ‘lMfim,. rviiltrced. u . 

■ Imv 'liainirr*. 

■'■■■■’ ^Odt hltwi 3 SvurhST^^ 

' vh bicimmtor sA^ht pmktiu 

• ••• •• M-» qwdrt iAadn'mnsi.^ (|( £ ™ 

■ -!l 1 :.C lirCfiAi)' whm ihfe foeft) n„ t , fc 

|.,- F iiHl *jf teHUind cmrpioying 

■, Tf*jtiinid tflrtt. 

. . iMifiVpt(ii*fl ill W met. the T ^d U th* 

mawny ■.aTacwri^tie* »il S^iim, p wvt «nlv -kwviiiitnijed 
. Ik: rrtieved, trtfl the Ewi tSmt >urii k»l.in nfafi, li 
,- k - 3 ,trtuce w-aa nnt is sd^i -ltm,mwr*lHV, <m "elv; wwnc 

,,slier fra«mahk thoify nui*t Sk- ^KKnlej tot ihr r^Umatkn 

. jl ihf Eundion 1 ., which doe* iitaer th *.> manj 

that the re*tllts veera. to he e.niltEniat«m... 

The removal the |tr. *«iw;fe hom ihu t^nftl'uni cths, 

ailhdrawkl the would ptf mJt a y,cticn»!. Tej 4 -#a- 

;!rrrt of their fttnctfatt. tn a ureain .-r lea* «kgre«^ while % 
tlieorv of rr^cnenUwn, W the Hthstitvrtwn rtf n, w vijuplicjn 
,'ell^ would be cOPtrarv ia fact. When n n s-> ceniinl? 1 

3 act that eonRCftioii is miuved from ihu -.iracuiTe* >jI 
a fcsiev of hip pdnt by static admimstrai-iLm, : -i 1 * not prfi.nmp- 
p.m to expect that the s^mr thing will iah^ vibee ^iihin the 
^r.iiiial eor?L Certainly, nn either Lact wih expHia the Telid 
^Horded ol anlerior piqUiivniyelitLs. 1 -. Lw repotted in a 

suWq^ nl chapter, 

p or r ^hef of the cord affeCUUin, place 0V4T ihe :qpcm or 
resnVm-4 affect«h a shectHiH deetrede three iEtrlw^ wiik hj 
-pl„ inc |,c« long. Slid seenfe it 6 ™lv l>v placing a pilVo* 
aoiiini th< pstkn.-s tack; connect with the tnniiWc pole .4 
tta static machine, and admtaUtcr the wait cocrast. emptor- 
■ m „ a spark-gap ot lonr to ti* inclaes m V»Kh •« « ^ 
Slttcn^miics; anti io«o* thU with the «nnc 
I,, the solos ol the feet, lor the same length o. m*- 

■ i ■- , r*t -rtiTilav the current r-howtl in Fig- ti, t-Vuil 

Z'vi. Connect the elected appM tn the hack with the 
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Stdftf 


prile iif fhp mufJiJnc. and ifir one bviienth t / 
K’ «P»ir J vyilctt jar, and rcKulair thr tpafk^ap Ut ,| lr ft 


r'f llrr paiirfil. W hen tfie latter pfan Es adopted, [t 7* 
Et> cJi'jtf ilsr fiimnl adrtifrlbfrfitiuti hy il^c, ®* ! 


1,r i 


rhcopJuir? fnprii the Lrydcti jar. and making ns r of p. K 
rarretil &» tir>< directed fur fifteen mintur*. for the tnhie* 2"* 
of (he derived ..‘ttrrem are Inn moderate. S f iar ^ 

ihc Jnrnlxir rejpi m arc undoubtedly nwFui in rWitvin^ th^ 

(ml in 7aFT cBS«i. Pitch an* especially mdhMwa 

in very muscular nr corpulent p^oni, 

The third mditaiwrt, the AymptomahV, is of pfreat itiiportan 1 
Mid Conlrrhutc„s no .oai.iJi UnOunl to the relief of the 1 

fcsmi] am] Hie awakening of tFn 1 liberated, but dormant cdb 
fa) The pain* the most distressing sym p t om of tabes, 
stilii*fae<s*f% irt even- case to otic or another of t ^ e 

modalities Patients who were taking pnatty grains ol mor^ 
phiiie daily hr relief have, to the writers krKnvlodgc. been able 
tv abandon the drug altogether after a Few weeks’ treatment 
The ware current, sparks, and the brush discharge have cac jj 
given temporary relief when locally applied: one modality 
gives gre-ater relief to one case, and others derive more benefit 
from another. The greatest measure of relief from this svmp^ 
torn, as from all other*, is derived From the general and direct 
spinal application. 

1 hr Argyll Robertwn pnp\t and other optic symptoms, when 
once present, have never been benefited by treatment in the 
UTari-rT experience, ri^r in cases in records examined, 

Tl- arms of aniVsAwtui arc easily discovered anil outlined 
bv parsing the bnifs ball (the patiein connected and the ma- 
'■ ■niwing at moderate speed) over the patient 4 -- dottpn^. 

i hr friction jtpitrk mj ridiy applied to such areas, nt first !m- 
p-L'Pcepttlilr, causes after a short time a feeling of warmth, and 
Jait-r in the must hope fit! case*, becomes intolerable. It is the 
vrcnimcm pur rxrdktu .■ for this condition* and at the same time 
ronTrilniics ven largrii p» relief and reawakening of the func- 
rk,n .'/ f ' h,J remaining ganglion cells. The effect h certainly 
signiricant when par ictus who had not been able |o feel one 
fon| ' l ' iTfl thcr " thi ' r in heri ior two years are again able to do 


Xttiralgia, 


? c > 


. . i m it.lly l'fitm i** muniin KtnitewUM. - 

■!. i TtaKi >i im* 

, ■■:.! i..«e m raait ciMa, 

lM aFet *’ * tM* 
i ' ^rerumw and bftdy as wd \L in Q ^ 

' arc “ d ^ > 3 wa fe ntiumZ 

■ : • 1 ' ■ 

Th? '.rrd.vif -Jalfc si CwiMd by iht fcnaait,,^ M , v tt 
. .....a& a retlt, in ^« 3 ^>rtic.n i» the nml sctuaiy^ J% 

.. ■ .red. 

Til,- A'Aishcd tcttrXM are rarely, a ever, iwtmed by 

iriaonenu 

The iptrtjHftfcd tYJ*cnJ, iwtal, Jttul -ntpiuai fjmrtkBw may rachi 
hr greasy benefited by die aismulatiii^ effiteti >* thr „ ive 
current Supplied within die nrcthri. hUadiltf, an4 rteuim, and 
friction sparks above the pubes and to the pmi^ and perineam 
To the tVriitf altd joful we ’ffOtiVd adminiiter int 

brush discharge, 

CHATTER Kl, 


nnoilier name for info when m disease, has lomgtew 

nvnrttml ss a mideadlng anil unsewaiiffo itnap-eUsaa? a 

!L,puwn as a di^ase. It «n never he tin rorrw. UnK -.a 
Sltc |, professional license because an obscure ar remote 
^ n <liuon is dUBcnU to It is better ta atoat ^ 

ranee, and. when possible, find oft the cause. 

w r 

X«d in the central nervous system, or at an indeed pm» 
fo .lie course ot ^ conditions, sueb ns the 

T y ’'"’T^mTa and cbronic malarial poisoning, are -w 

SSKSSi - —- ^ 

treatment. 
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Statif iiffttrinity. 

!•*'»* *1*0 are lint ctitimuriD, hut I'fcxv w f,j* 
dafinn (rftlie vr^n fttRH which liicv nHjrintte. ' 115 
Tmtimnd rirsi ^nJJs far clla£aiLi:<i* of Hit ca ttMJ , 

trrtrtn, ™ t ,lf Wie I««n am\ a .r wc|) of the OondMo* * ' kl »- 
ra.*w ir. I’crimps it may new he Mid—not srirmirlcHv 
rom the iheriipettipcaf frttuld point—thfii tlie tcietttWU '/ ? 1 ' 1 
frfrarttotl pf Frxuildiwsrrt make-* thr dlngnnsis loa 
'ince it relivvrs the JotjlI pain ami tile local Com»>ttfaa u , h ' 
may cause it, and at the same tinae imp roves peaqeml tv *2 
adynamic coed in on. Ota the other laand, such treatnuaii ! 
tf arrtes an aid to diA^no^ by exclusion—ft condition t, ot ’,j ?f 
mjf wiM.as a rule, be due to an organic lesion, Focal <n cent 
For rile relief of pain atf of the StiUie unxlalitfa. H 
nu-nt. Wc place them. ffOrra our own experience, f n the f Q | 5 
towing order of preference- vLz r . wave current, brush d' ~ 
charge, 5|J.iTi£> f breew, spray, static insulation inntritionajT 
nirisj flatic induced current. Tile first lour meet ait dcm, ln( u 
and win be treated according to special indications in the fat 
towing pages. 

coccvaoDYxiA 

if due in most cases to either an arthritis or neuritis: both 
genera]fv intractable to all but the electrical treatment The 
constaiic?; and coif currents have achieved small .success in this 
painful affectfan. and electricity has, therefore, also been nued 
n. failure by many. The old currents arc impoiettt because 
they do rtot rdiecc tfic local congestion which Is always pres- 
nt m ;,ri arthritic or neuritis. We have demonstrated the 
'V atltr modalittes to be successful in every case which has con- 
TJiHacd the treatment when the products of innammatiou! 
liavc nor formed deposits which restrict morion. The prog¬ 
nosis is generally good and the lime necessary to effect a 
cure wall depend upon rhe dironidty and extent of the injury, 
f be wave current will give satisfactoig results when applied 
hv adapting- a tin electrode to the region* anti after securing 
n employing the^urreut in the manner in which we treat 
ncurfsis for from fifteen to twenty minutes. Tf a trace of pain 
remains, ir may he removed, in most cases* with either the 



J Vrurafjp^ 

the IwmertM t 

‘ ' -Jthe 

.d Uw yro<WL S?" 5 * i* 

HlHai TOn4Jki tl 

xwmxut^ 

11 ’•' ■ ,: ™ scd ^ ^i.riHi, ami, __ . 
congtrtM. wffi lK vrmam 
... '.I weribrt in the tjree«Sbij; afEcflj,^ ^ 

facial wtreiAijsj^ 
of the trig„ niTllll k a 

..iteii stubborn atfeelton. The n mi . to TZ ™ t,an ^ 

™l the bet th* 

tills regjon pass through bony «nal>. acnjH w 

nences* make it prone to injury. Whert 
from coogesdon oE cither the ntttril™ ma rjr ? ^“ are > 
suiTDtmdang the nci^-e, or from imaSL Qr cyf 

ri present pain of a marc or !c* ptmaumi ck^^' 

Ofie writer »v* that - ttcundpa d ihe trifivcbl b ihJ ^ 
Erequntt iortn. when the disease is due to tuafesa." tften 

ii the condition due |g a COOgCsUve bype™^ thai the rAirtv 
treatment dl tic douloureux by the wstc current, brush *L 
charge, of spiirks, acts as a prompt cure in most M3i ^ 
these methods promise very- much in casts oi louger *ianijing. 
When a tumor, an exostosis, or atieurism b the tana?, 
temporary rdsri mliy be xfforckd* blit nothing more can be 
expected. So also, when due to malaria, -mnch relief may re- 
suU from, treatment.; but the question of first importance is 
the treatment of the malaria. 

The diagnosis at the cause of facial neuralgia ri not ai^ay* 
easv h or the. term neuralgia would not be employed so dim. 
The prognosis most he gnnrdcd in ail but the recent cases, 
which yield promptly in all due to locd emsgestion hm tan«d 
bv abscc&s or bone uecrosiSr 

" TVffl/ttKrtJ—If caused by cpilhchoma* great ^coumgemem 
Is offered by exposure to the Roentgen ray. (See chapter cm . 
Thempentic Radiography.) 
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£_> Sfutie Einfriii/y* 

T.i-e application of ihc WAV* current to ,i violent c*st or 
dooiLiurcux was [*)■£ first revL-tatiqn to the writer gf ^ ^ 
uia rkablt anodyne effects, which are now rceugni Ze< i by * C<!- 
eiectrMherapeutists III this county. When employing- lJ 1 
tfire current, feffct an electrode which will cover tf» c * 

the affected sidev requesting the patient to hold ii W j"th tht k? 
of the thumb; pressing Ft firmly to- the affected or paiigfal 
connect by a rheophore. anti Hart die machine, cmpl 0v - ** 
a very short spark-gap; opening ft tin til ihc pain begins tokE 
severe. At this juncture, in acute easel. many Q f tbc moi ^ 
points of Efte race in diilriboticm, of the nerve, become paEnFi I 
If so, the patient should press the tin firmly with the fj r '. 
to sttch spots. The administration should be continued 
fifteen minutes, during which time the operator should %xzdj 
mhy lengthen the sparh-gap. Cara should be taken that 
be done In the most cautious and delicate manner, as a sudden 
shock wm be very painful and greatly disturb any patient, gj* 
gently withdrawing die rod with a screwing movement at the 
same time consulting- the sensations of ihc patient, it En a 
easily he accomplished without ca sualty. 

The brush discharge will give very great satisfaction \ n 
facial neuralgia. It should! be applied over a surface consid¬ 
erably larger than the painful area (unless the whole face j s 
involved, when the entire surface should be treated) until a 
distinctly rubefacient effect is produced. 

Short sparks may be found of service in some chronic cases, 
but as a rule avail little when the other modalities fail, Strict 
attention tabridging will insure the best results. Acute casts 
will often require two administrations dally during the first 
days of treatment, 

X EUR A [.CMS OF THE FOOT. 

Fodalgia and plantar neuralgia deserve attention here, be¬ 
cause in most cases the static modalities gave prompt relief, 
Podalgfa, painful heel, is a condition sometimes associated 

with flat foot, rheumatism, gout, and neuritis, and is especially 
liable to occur in peruana who arc much on their feet. The 
extent of the affection will vary from a small circumscribed 




: C . lime? of rt,* w H 

■ 11 ‘ ■ il» electro^ ■ A 1** Win l 

li:l ' ' ' :i - 1 - treating ^ 

if n-« jg T M ^s. k - ^ 

' ' ■■ TlLcr irfim ^ppticMion rf wJy W 
:'.y - lie l'-* L ^ rt »S spot- * ■'■• 

- - neuralgia u *p, ti> occur. ™ , 

• r, .ilnwrtt cE typlnul ftvtri' it ^ . ,ile b »k*r 

■h (S™U Qr rhcurqAti>m, Hfld 1 * T ™ "****^ 

. r current and Wh discharge, fa .J?’ hy ih* 

.. -,ra]y necessary, ^ tparta 

visceral xiciulgta. 

GsrtraJgifl, eardialgi.i. oepfcnlg^ ^ r . . 
liver, rectum, ovary, and testicles. oetur ^hh v* ^ f slh * 
ditiMu> a nd °^ n ^wSaled with cswhrciLr CQ ** 

ertd constitutional states. All call for W. P|W ! . r w 
loial treatment. There it peebahK n r. w “* ! 

complishes mom lor These psmiu) eanfitit, M iha n ' F „G”' 
iMn, At the same time, Ear he it it, jm u5 u , ai > n n ' t J“ m ' 
of other ionics or saie aheralkc= whlrli. assortanj will, r , r 
dici and goodi h^vpetic, will hasten reeaven.'. 

The tonic cffceis of the wave currant woik wmdm in ^ 
conditions and cannm be too stmtigly advLMd, It 
little where the decide nyv\\t& to prodnet the enetEmrji 
effects. Experience with very many cases, which urnlormly 
improved ill general health while receiving local trainwiu 
and no medkation. both to the body and the citTemiiies, hai 
imprt&'cd the writer that with patients in whom there is a 
Lowered condition of h-eaSth, without organic disease, they ire 
coincidciatly restored. On general principles, we apply ihe 
long spinal electrode for tonic effects, hat we are induced to 
believe that when prolonged administrations, ap^Tep^tiftt; 
frotfl twenty minutes to hnJf an hour, oi a current measured, by 
at least a four-inch &park-gup, hive been Kiven, it will not 
also be necessary to make these application* tot the effects 
to be sought for improving nutrition^ conditions. There- 
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when till'd lrtil thcM 

tfiYtmtlt having « >*t urea 0 f . l." ^ 

riflWIly over ,J le painful surface, tod e kL*" 

tojijhtuMnit! treatment uill both h av T V 1 ,ht total 
J^fyadmW,ration, should be ffi™ f or f" 
a«r( towltorf later even- second day unb , h **' .**» 

CASTRAI^GJa 

is promptly cut abort duriug the attach in most , 
u-hen the treatmmtt are comlmicd for a auffidem^'^ Ud 
eeally erase to recur altogether unless per*, J!“k4'Sen- 
present* 1 en ™ 3 g cnu ac bt 

CAftpiALClAa 

■orfuretT by a fatigued, poorly nourished, or ove™™t, j , 
is ptatly relieved by the total admfoistnuttm. ^ J** heR »> 
by a restoration to the nor™! conditions of hSth * Uml 
her angina pectons ive believe bo tnatment ‘ , 

much atheroma of the coronary artery is „» { ™ Srs 50 
vanccd condition,—because it towers arterial , • ad ~ 

niotcs the cliuiinatfon of mineral salts, and JLS^! 1>r °- 
stituitonal equilibrium. In tj,e treatment of false toi* ^ 
enmng ir._ncttrasiltet.ic and hysterical it.dJdLls^f W. ““ 
cessful, 35 it ii afro tn removing the Jtssocii t m I '■ '* * U<> 

. r , n c bese conditions, applv Li pf ^jj , 

s?a=raBsair~ I s 5 

Olr'AHMN NEDRALCM 

** - relief „f 

io which, when "sen, ,h ^ ** 

ttS 


' :,M *i 

■' ^ mtthWu - W> 

■ "v-iry CQnnme^ ^***<* 42 %** 

■ 1 *. . W* d ^ ^ “ 

rttcrl iu Qprt - t 

,. -S daily tw «,e taoJSfc** tt.’St 
.'*"* “ l '“"5 n g av ^j yw-yillw 

■ 11 ■ e P^"St cc,^ 

H 4 U&A&GTA OV THE t*CTtt|| 

be treated by placing a large 
.. .turn awl employing the wave current Ifeu ^ *e 
due to Structural changes or Wien wL <• TO 

satisfactory. ' ' K “' ! 'tin be 

SEtikaiana or wt tubus* 
is best (rested by application of the brush «*)*„ . 

fif«" w , mm " cs - Fe "' l»Wul or eong«rf ™ 

lions oi The testicle will not yield to tills mudalit* £L 
should he tahen that during the adunuu,ti,*tu 
5 parks do oert pass to iltc lertick or tin; ptn i 5 . ,e_ 4 . . 

iraiioo oi Brush Discharge.) Sparks are not hatful,S* 
painful lhal a timid patient might not mum. 


is 3. superficial or deep-?eatcd pain, usuafij cuntmtd te sh* 
temporal Pt orbital reason of one sirtr; oE the head, atul m m 
ca5ci Associated with tiausca. Hcrudity. nt-uttip^thir 
advrtamic conditions predispose to the atittks; ami, m pTO - 
portion :is such influences can be cfttttaed, alkytd, or oomial 
conditions restored, can these sufferer be relieved. As m all 
ncn'OitHi diseases oE hereditary ortgin r those ca^« in psmkuiar 
are most intractable h and must he taken carefully in band from 
the first appearance In childhwKl, Tht iudifcfkpj must be di¬ 
rect td 0 ) to improving the general nutrition; {is to lessening 
the nervous irritability by restoring, or «tabVishing, a p^r 
stability of the nervous system; (3) to cotrecthig or mattfng 
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txriting cause* as far » P«*ibfe winch induce attach. 

^ co rtlJensfi- the ic tacks when they do occur, 1 aT| d, 

The irsr two and foM of the indication* arc pcihra h_, 
met hi- static cJflCtRCIty than uuy -Other plan of trca+ZT*** 
while the third will calf for attrnEton to various phy^T?* 
rangentents—±s eye strain, nasal affection*. uterine disordS" 

gastro-infMtmal rfcnn£tfmcrflf, -ind overwork or worry. 

What has keen already said of the mrtrtiionaJ effects, 
J'rankUnism applies here, as in ah ocher conditions, 

Which induces general functional activity restores all *-. ^ 
librium, and takes the strain from [he overworked pArti^"' 
the sfuggish organs to their task, Unless a phy.^ Cfl j 
ability {as an organic lesion) is present, and thereby doe* muT 
to lessen nervous instability, High potential electricity, h Q ? 
ever, docs more than this to an overstrained and drifted 
nervous system. It quiets, soothes, and rests cxhaiijijjj 
nerves; producing a sense of well-being, repose, and reFrcah 
fng sleep. 

The progmm will vary wilh many conditions. 


When treating fpr this: affection, no specified time that it 
wifi take Co effect the desired result can be promised* It ^ 
always depend upon the peculiarities and progress qf the indi¬ 
vidual case. It will fake mouthy and, In neuropathic indtvid, 
uals, a longer rime, and in a few it may be necessary to keep 
up treat menu indefinitely to maintain an improved status that 
has been established; and in still other rare cases, especially 
with otherwise hcaithy individuals, the treatment will neither 
influence the frequency nor the severity of the attacks. 

The treatment during rhe intervals between the attacks 
should consist of administrations daily, or upon alternate davs 
of the wave current for from twenty minutes to one-half hour 
at cadi time. Apply an electrode, having a surface area of 
from sixteen to twenty-four indies* to any portion of the trunk 
of the body where there may be indications for local treatment, 
over the upper or lower abdominal or lumbar region; or a 
long spinal electrode over the vertebral column. Adapt the 
spark-gap co tire physical conditions of the patient. During 
sn attack observe the same rule of applying the electrode, anti 


GmraiTr ^-f^^ 


' ™}ln. 

• plate Hie voltu ol ... «; 

Li. ; ■■’■■■' ' ’ ** 1 'lisimte^ 'he**, 

placed to Eton, ct * the 

„ n*, )»v« 0» rtewM * W™ 

1 •««; 

.arjing U to toe u1lOi;n Cra ., r 1 -Enron, ^ 

. , .Li^heigtog -perV-Eip »j|j Th t0oU , 

" hCn ' ! 'f '*"* »U.l be 

. .-kaffic, aPP'"* to ihe &rtm K ^Wart, 

very n»W ™». while (o a ( cw j t « in wc ~™* <™i Mid 
If can: is token 10 «U»Cnw the 
wl repletion of done*, few i«kM MR 

IIRATJ/lCHf.. 

The same general frnnciples apply l9lreJ ^ 
headache* as to migraine! bearing i„ min4 fi ™'"' ° ll,a 
the cause. when possible. 


CHAPTER XI i. 

GF-NKRAL TTiFLATM E*t OF FAUALYSW, 

Paralysis is -l a toss or diminution of the powtn ot tm. 
tractihty in the voluntary or invohintaiy nuitdey ot 
ecivin| 2 f sensation-s. 

Such a condition, occurring in a large or small portion oi 
the body, may be induced by injury, degeneration, or pressure 
qsertcrl upon the corresponding centers h the Iraki, tk 
spinal cord, nr in the course of ihe nerve between the ten ten 
and iis |jcripheral distribution. The two Iuttiict its termed 
central i and the latter peripheral, paralysis. 

The degree ol recovery will depend upon [l> die p™pt- 
ness \rith which tlic cause, if ^ central letem, is nuttovtd; 
( y A the maintenance of the nutrition of the pahs paralyzed h 
the interval between the onset and the rrCOTtn. il 
C [ the normal iunclian. and ( 3 ) the (tnpltwment ef physical 
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Z™ enc *[ ttl ™ re5 "hfch *&*H facilitate the 
"tFu^ f , - C rn;ipnCcrt:irTce *>f miirptjQn, or ] JO th ° E the 

w^' ni, "' c of prtssure . 

w ,; lW _ *. t gUmirui, cause* t&e&r d ' 

. . a ^ rrc ^ of ihnc. Likewise, cf]j^ ( . lh » &t ^ Cl - r i<Jn 

nutntion Fn- obslifcctfon of tfte blood channtfe, \Z ^ ^ 
crnLipfism, soon degenerate, Ganglion cells r '" JIJll|, ‘ , 5 Es 
* r '--' * are "ever restored!, nnr the function &J tJh ^ 

J ^ C&JTis P* n< 'h n £ r fJervc distribution. ^ arts 

TJ]fl prognosis of a given ease of paralysis, then iWn t 
trpon ^ tnany unknown conditions dial, in moit ' ' 
frar ongin, it shtfoJd he vc 7 guided. In peripheral nJL^' 
however, the prognosis is generally favorable. P^rslyn*^ 

Paralyses caused by brain lesions will he asg ac i a p* r i . 
f very small degree of atrophy, to which the ca^s ri,,^^ 
ftsrons of the cord show a decided contrast, The nJ\ Eo 
atrophy in the latter is undoubtedly due to the involves 
* Che trophic centers which influence nutrition, whift in 
former, and m periphery paralysis, only the airophv of dkl.I 
wtil occur, ^enphcml paralysis will, in most cases, be rcco „ 
niacd by the history, peculiar features, and generally „ roni ^ 

Jeston™* Tn £ ° me * h0vrcvcr > iL wiU be difficult 10 locate *X 

The general tm&ratums for treatment arc, (r) if pr> ss iL.],- 
reruove [he cause, (2) to preserve the local nutrition of -i.p 
pam panfi-Hd, and (3) to preserve the patient's gener'd 
health and nutrition. 

The causes, ior the purposes of consideration, v .. w ;]t 
Classtfy as ( r ) obstructive, (i) traumatic, (j) congtetfe* and 
W specific. 

Utc in many instances will combine win, the 

eicctricai adnun’Stratton, medical or surgical measures, to 

ft'! '* °! ty p0ssib,e 10 al[udc in lhc nl ^‘ general wav . 

ior, while surf, measures arc often invaluable, it would not I* 

therapcmL ' 0 ^ **** 4 1TOrk on <rkc!n> 

The remedy for removal of obstruction Or pressure due to 
P nj logical conditions (which amounts to the same tiling] is 


Central TweAinum ai , 

ii^icrpnauuu^^ ** 

; . . .. «r tta eoliiLHsd eireuSMim, „ «**. 

f,.n When l*™Me tor the pm™, ™™?“ ««t * 
: „LlTumsim,IOIllp which iiwrcuic ^ k M1e 

....;. :v uL. improve- gcncTft .1 _* Wftm* 

■ , their value is certainly atnurm, ^neriit 


certainly appa^ ' ^ 

...riipm*^ ™ when aswe^d W «U . , 

.. .^rtioUf jof banc, of a dbanlchlalicti « 

: n*«* —. Wed 

, v ...c rases, a* wdl as those of 

, active or passive, tram the very nat , lre , 

‘ suit, call tor the same active local t,™ ra ” ' *J*" •* 
ecncTplly. the consideration of ad**, iollmv,. ® C, ' ,W1 

Tlie 1 «™™ of lhc team « ^ a , 

niosi cermmon *>1 all cautc, of being raftT , Qr ■" 

a fader ^ tfotawtot «id meeWil 
to* we look far the greatest trwasurc ^ *^ct» hem te&tiy 
n-atic admi^^ t1l<J ™ 
afectUiP. Wien making this statement k ii vrhh * m 
isarion that It ’is in direct opposidon n the long-^bbUshcil 
(lictuni of ntarolugisls and clcetrologk^ 5n ddn^ oi thk 
depiinure it tan he. explained thai when clectritky His, Wn 
Trtpkoved in piraU sis, until possibly williin the paw few v ta i*. 
ll has been cither the constant or the imernipwd 

r|t . To the former can be attributed tnjtiriaus efecti ike 
f electro-chemical aclioni, and the Saltier w^s w deikitnl 
! . electromotive force that no efFm ^halevet tu rank upon 
tie intUmnuitorv enudhumt within lhc spnal nnah Kaw 
y it can be demonstrated that eiiher lhc vibratory or eiec- 
tL* effect* of currents of great poientS^ cr fht combing 
Sees ol bo*, to materially and sffirfendy less™ deep UgL 
Lccmoi, what contraindicalion esn be presented aptmt 
conge < Stiflatnmamry cord or brain aSectwis! 

r^'dc^’knee or bip-joiitt auction ot snob chancier «be 
SlfeSwhy not a cotigestion witbio the sp.nal canal, -a* 
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wai . tfie u-nWs premb* mote tliai 1*0 yenrs ,i &Q; ^ 
j^Hcrrc? with ample n amber of c*scs 0 i bis 0wili an **' 
jjf^ .nrviV*’ In die L'-ases "f ■.Mlhfif pfo>iciiiii 5 . hnj proved ,1 ^ 
t U- theory k*s correct. The two Julio wing cafc5 of *?** 
the first of wlifch wm reported E ]y the 
jr, j paper read before Hie Pbs'-Gradutfe Clinical Sr K j<* v ^ 
i lie New York Post-Graduate Medical School. f n a 
tit fa] "The Electro-Static Treatment oF Some Iform* ^ 
FaraJyjfe” A child, thirteen months of age, after six , 
tnaotmeat in the clink oe an able neurologist in New Yo r V 
w*s referred to me, in I lie following conditions ComnU ” 
paralysis of both lower limbs. except power to move the toe* 
on one foot, an d the reaction of degeneration we H ru r ^ S 
VVhcn tire child was brought <0 the office on the morning 
the first Administration, be could move the feet at the an Id* 
joint, and on each subsequent day there was addit tonal pr JWer 
of motion, and niter six treatments he could move ankle, fc tLec 
.ind hip joints with care and considerable Eorce. The case jj| lc ^ 
disappeared; the mother, a Polish Jewess, thinking the child 
cured. The other case was referred to me by Dr, A. M. 
of GOTivetietar, X. Y.; and 1 herewith give the doctor's repo^ 
of the case in a communication received about one year kttn 

n F, F., .1 hoy aged fifteen, previously healthy, was taken in 
the night of March 3, It)Oa. with fever, vomiting, and pains 
in the back and legs. On trying to get up in the morning 
he was unable to walk. During the next forty-eight hours 
he became entirely paralysed, excepting his right shoulder 
muscles, which did not become involved. The paralysis also 
extended to the right side of iik face. He was completely help¬ 
less. I prescribed (he usual remedies, but there was no im¬ 
provement ::i :::■ on: i:ifi :i. 

u A few days after this business called me 10 Xew York, 

and J cron suited Dr. Win. Denham [Snow in regard to the case. 

He advised me to begin treatment at once with static elec- 
trtetiy, and instructed me in the method of using the current 
for this particular case. On my return, two weeks L after the 
boy was attacked, J found there had been no improvement. 



. 

. Marcl. ,8 1 ^ , te C 

.vu K Sn IDimv nflk., lfcl , to!** —*ppert I* 

*“'** V ° r Siw*. *? ‘he** 

' ' l ' rr , r '“ “ hM ^iw mil Wert-T™ 1 d* 

■ ■ ; ■* “*"*« ™ ri "» <* w, m, 

r >he «“™ ew ™' l employ to 5 W,:j™ Wv 

.. ,. 4 . h by 1 « *«*» in vHdth. 1 » »*■. 

; tnrnoiM id the upper portion ti mrr m 

; he toe length ^ '>™ c “ 'hi We, tmL i. T^ M ltg i 
**5, 1 he frit'™"*' »"'* '"ttiiect 'paA*. Tfch uhT* ‘ V '* 

-gloved dniiy ior »»■'* wedu, tort then tT ~ ' 

" ■ e««, oi 'he trmbnm .H&J** 

thc Si*»h treatment lie «*> able to wHk IWee^h W6 ^Z, 
in ,1V olfiees to 'he ope.it,n E mwn. H, tlJ nrt nMi i L™ 
rt>vc .iicn-lilv. lint his left hanrt enrt a™ w w4 ^ 

\ 0 the tteuttnem, and be did u« tegain Httir tfflitTetoW 
until some lime m August. Since then l haer Vet, u»u.. 

Ifitn very irregularly, as hd thmks lit u wdL 

■> He was able to cow a boat and pky bail ^ [rwitjH && 
ing the latter part ol the summer -jh 4 iall. w hum und 
fish, 

■ J Thcre is ^tiU some atrophy of the tnuselei of Wlu hamdi 
and forcamr^ and a link in both kgs hdew the fenw. To 
him walk one would hardly uotke anythkg wrong w&i 
him unless they were very observing, He do« any kiu 4 4 
I Work he chooses to do, and ihcre is no fiflereuce in the 
rfrimffth of the limbs on either- side, 

U H ri ,;h treatment was oi about Cocty-hve tuinuts diiraikm-, 
twenty minutes each 10 the upper and W pmior.s oi 4e 
c and about five minutes to the indirect and Endian 
5ptU / ” W ith the wave current, the s-park-gap was about ore 
inch at ,h« bugiuniag ol Orth WM but ^ ^ 
^u^heriHi to five or six indies. iThe mad,me «u an oght- 
SSSflta ,™oh.no, having plates thirty indea » >hM 
r . t ° totiafied that, had the tnatmait *im oittunot, 
1 *“ ‘ b ,l, !rsoon T the disease toed M. the 
^wT.he muscles «»uld have been prevented. 
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Sfgttc 

flhts Co nir an <«CiptfttaaJJy ffood _ 

•ever* a case anterior pojfafriyclirj *.' 1 n *Uh f Qf . 

ni * cw m 'Wtt (VJu«mr« Fichu (he m P ,| lod „ . 

H>f nwk t wtftumi that, with iPrsr doctor c Ju»«* » . 
eluded the record in /uJJ. Wj * htVfe fj,- 

The Mine result have been obMinrei in other 

exception, when the irealruent ha* been hnt't*** 1 ** ai,(f 
,Afcer twci mo ticks have elapsed, however tf, ° l(3ted * 1 % 
vert- ^Efferent and the (near mem less ^[aetory^T^ '* 
"l* ds - ,?rt ' P™*** of (He inflammaton’ pjLjf ^ 

effeci-s bare not beeu rM fa r , 0 fo ' !!„*?'** tta 

^"f*r **"* PWdi, and paralysis tJlea pf „j ' pc T° I, ‘ life 

b0 “ "' r ' «° to In*™* s „ | 0 J ' 5 " r - 

“ because Ac disability TOV h av f 1 “j"* 

irom a icmponjj. ,„volvcmK 7 [ ol the irophii i; ,.j„ ' S “ ,B| 

“f- T S’ftf* 00 «»* mar "W have perished j,,i, h! T 1 

£“ 111 ' i V'r pSI ' red musdfs — a r/ 

Dr ™ !!W of tbeir /unci ions remain., ooimJw ^ ' r T 

fto Imataem cm he explained in 00 ,«he r waJ^ff 3 

cftcrrq^slittcc modgfiries. Tbs nth*r #" ^ r ^% cd b 7 the 

0r ‘MiJammatorv chapter are L h * ™?" S ? Mdgestfre 

as tes ben si™ in 1 ^ dtrcd f11 tlj * ®«ie 
**% treatment of i? ffife wliH > 

corrf <*«* « pfaniealfv the I ‘ “'cement i n *a 

" lJ ' nor repeal. CJicel) ,‘ , ^ bribed, amt we 

isterftig- lbc r . ^ ='« mrporanee of admta- 

aff «tat; *m, whm [ri?ar ;“r' ? Jlerp> ‘ 10 tJl <= i-.rt 

d,vM “ais, ft any rci ) Uire £'.*?, ^ m,lacu, ® r °r fat i«. 
■part-pap oftoi t .rm-c Jlx .i Ilc j^ lC ? Sm ? a tl<xtrode * and a 
me ft loo (Treat, if ;, k ffot ls no ^ficr of malt- 

«** to [he ^ *» 

* ut rf,e c ^^ov^ 7 he^^ ca " b * »«™nplished, 

•car - i’ss 3 1 sj 


r7mrf#* fr«mnf l/ /We^au. 

ol B**» ™ “»* » « r"»v. nd *|. 

V ir . SUM H Ml. ns a Qttt tn a 

hi£ itif^quently kilnww <»&, WWtit hivr me 
; vriihba Ihe hrsl day.. be <o«d m 

■j-bc ease* m v.-tiiiic'h ihe Jeaitm is twptti-fiswl^r or 
^ 71 , , v hielt nnr rtliHiveiy rare, are r^ngnii^ Aefiet 
4 I,, wpprt niuscits oi ttus iacr are but link affeted tiiw 

paipebrajum and frontal iviU}, tHt itiquIm 
n li 10 ,tir ® B ^ e llhc W 10 ^ 1 SUff^nuK cWcfty^ 
wl l!f c pcpphertl case* Mt mo si comnumiy of wrariiie rjrtKiit, 

■ ‘rttr irtJHi C^PCPUTC 10 cold, as irfm draustus uf *fM asp. ^.rui 
artsin^ ^ ttiiared bv the mdmini5in.tirjn the wiut car- 
^L p ^d brush discharge, it treated tirlj. 

rC fhe apP^ ca ^ otl ^ statlc ■ dec ^ ctl >' 10 lh< - re1lcE c ™^- 
. to intents and pfUtpOMS the iiitie, wfthttU ntgasrl 

l,a V S loc 3 l 5 on f for it is DP'CT einployed with ibn^r w pos$i- 

r? iLc to the stnactute ol organs, even o£ lht briin or ipnaJ 
bll! , however high the vo!^ the atnpmfie 

£C,F ! nucsiipal Ofllv judgment, tact, and paiimcc a« re- 

1S w tn’obiaiu gcrterally satiMaaory Wts. 

^Stia^iVariJlf itom * rTpMis, «te far 

•fi!■ rmunent, '«ih a view «o remownB the ipimma trnnw 
*I«eifie ^ denloortralt d) to be present, sod the 

that is supposed i, ^ ^ybe tollawed hy T«eray. 

? Kt ‘ l J^rV admimsttawm. oi TraaUwipn far its 

trittaal effects, if te !‘!SjS a iS 1 ^ 2 t^ tot tot- 
tion « part !nS«tae« ftom to o««t of toaffee- 

amt nutntooni rL1 V , te storation is to be expected, 

tion. if un early ^ *rg£h helS ,h reqnires, fa adto» 
The maintenance of thfags-^lw activity oi 

: sS^-SrfSSS?‘«= 

««*r •sratsEv »*■““*• 

Tiecoiiies soft 




Ha 
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mechanism only suffer* from disuse, a H( j| . 
daily afftm the j^ncml nutrition, l n periphJL 011 ^ 
ft exercise of thr ofhw portions of the bocJv i% hot " 1 . 
paired, only the pan paralyzed suffers, 
li the geneml Jiralth of the indivttTuaJ fa riot rQftfl 
onset of an attack of paralysis, restitution w jl! ^ . 41 [ hc 

slow, and ihe utmost tnmt be done to assist and 
Inte the normal activities, 

We believe that; while the attention to dfeE, daily 
[Eons, jiiiileioirs me of tonics, and regulation of Cvac ^** 
fwJ'en possibly arc all important, no measure S(> wdl 
zll [he indications for improving 1 or maintaining niJtJ _j r rr,5et * 
staiit electricity, fi) U tends to preserve the balance nT ?* 
mnririon of exercise and the nutrition of restoration 
thereby retards the process of degeneration. i>. The ny.r - 4 
of the currents are such that no unfavorable elcctrond^ ^ 
actmn take* place to impair [he beneficial effects 
effects arc searching, penetrating, and potent; In which L-T 

MaJxmTZ ° tl,Cr fWmS ° f e,ectrieal administratioo 

(4 Applied with the patient insulated, local administration* 
are tonic and constitutional as well fc) Local annlt^t; 

-r■?^**w“ 

?“ th« action for the pan, as when it fc ntas 

L •V'"', "” “T™' X '«"«. nSrS 

Stability fg a]laved sleen IT B|xalmem ' nervou* ir- 

presen-ed " P promoted, and normal equilibrium 

-* u,„ air- - ™”>-«- -»«; 

a healthy respond CaJIs forth so 

■'hi>n, afcordiijir (r) ,L ■ rf . actf0lt M s pwks, long and 
■"Wtlw, and larger ones < 0 *1®**® to small 

u -*'«p-4,»r 1 ■“ 

i p, 




{Jittered Treatment of Paratyrii. ^ 

exciting muscular ccmtracijw, but arito to stmui- 
■ !°! Eor ^ it ii this Writer's 

; n! , 1 |ir: ' a borough application tf the fifaun 

|.^ a w z ed areas- When awesiic&ia U preset, the 
, i Llie p ' s ^ould be applied tor a conskltraWt time, aher 
frieu° n sT1 * arJ ." ca _ st5 partial or complete return ai tens^tim 
*lib’b 'rienetd during the adminutraiicm. lo be fallowed 

will lsC complete recovery, lti paralysis o! rerdbraL 

luicf by , het ^ paralysis, and in the treatment oE labu*, 
origin- . firc Q ( inestimable value, 

dorsals &!>■ _ ^ ^ rmf ?ho ^d be applied, wV.eu possible, ior i 

^TuLiitidnal cffccis., W tver. o! paral^ii. 
gtucrali lk4rion< when a spink-gap el «■ lew 

“ s " L p\, is ccmtmutd lor n period rf twenty to tfofiy 
Indies “ i s lul , e , hs necessity also ol a tome jdmmatra- 
1 ’ lln,lt The Uve current is also indicated over local pertphcal 
" on ' f -ln and paralysis originating irom aHectwn « *« 
congesLiOTt ^ 5 owii whcn (he bra - m Ss the seat ot the 
cord, as pr^K>usiy Tcgic(n mly be rf some 

lotion, »P^ ,Ci L tht ia ip is shaved die wave corrent cismot 

Exccp , vvritet^ experience to the pt®* 

be applit d - an<! f [2 results that wareant its employment, 
ent time has f-^^^ntydUis in ^ ««*£ 

In the treatment of - ira , cord. «e pi« “P *' 

jn addition to appheariot ; ,^,i i an 4 use foe «t-.e 

affected limbs in u ***** CMl be used without 

current, with a u f s best in these cases aa 

lodudue muscular contractions tat one fow«t 

SET— «*« • srST. *• rtSS. 

extremity at a txm ^' ^ TO hold 

braid-— 1 □t^c^i 5 « ^ lhe clothing- _ oV ef areas ol 

w *£,?, r-*t 
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5* Sfa/u Bfatruity. 

f * nn of application /w firedtmc* ro t | ie 
ford-= grn»t refir F to an aching |j Ca{ 3. ' C; * 


«6n 


VJie other medUitJ» may be found of SOm ^ * 

35 a miff, not suffidan% effective ,□ be b* ^ 

CHAPTER XfJL 

Mnumiait huscum* coxt^ctioks, 

Mtjsmlar contractions are induced bv ittnuiJaho 
cion of a nerve center, axis finder, o r L h e end r j ? 
trilogy orrentripctai^ind are volume or involunT^^^ 
voJurttao- contraction, subject to the wfll in „ rLl " Ur> ^ 
frcm ha ^ t aj]J "’i thorn manifest source of irritation - ristano *^ 
pthtc individual bwome involuntary as is the ****** 
tyi* of convulsive ci c which is amenable to 0t * 

™ L Thc i " TO, «"t a ry contractions are r^x 2-2J 

and ttrapw* those which act in perfomune* oI 
ma! itjncf,™* povemoj by spedal centers ivhid. cor.tr 0 ]Th" 
tigtura] processes of life, and those which arise f r n m h ‘ 
or peripheral pathologic*] conditions. ' “ ntral 

““ classified by symptoms Lv be di. 

'-£ mto spasms, contractions, and tremors TFu» fim 

SrSlttr^MS 

as convulsion^ A contrad ™™ 5 ar * E^ cra[ - they are known 

in which the contraction nf ** ^ defil1 * d a $ a condition 

maintains a limb m a fi a' ™ nsc ^ e ° r a ffroup of muscles 

tmcdon ?p ]]vsioWcaI aft- d ! t,on of recurrent con- 

■Ur -ffSSfSsss; " “■“• - •—** 

“* Ether =" exEstfu^s^rce of WfetiSn ° £ ** *““* 

pi triltation T when present, or a 


A 


!■., » l « SCKlar OMm Uim . w 


/•-,j ■ 

lilv w \iicH permits undue refU* ttfrtracttatti 
■ - 1l5CC ^rtfid conditions. WQuVi tut be iudW. 
f|l i - c ^ under ^ ^ ^ wiU depend upon ihe diranirity 

(tfg^tAc eliaraetcr of Vtw trawn, w coonm 

r nc * &t ovcr 5tasidra ^ 

FeritW 1 * 1 ri . a , L , of bring cured, often rrtpitt pltitrtt 

s rule ^ c . Tll v kb tbe tute in all affedteus, tVi* lime 
Vnrili^ 011, V- a ^twfKW Ttsult, ^ 

■ ^ lo Ok rime Wbsdi the ctodhkn to **; 

1& T -STo. 0«™i Ptigin. if the 

i- rttd - 1" caviSr Hw= P^^kU >P» « &"»»»: « 

(tom * Ti«WstQryo!*tcaH»n4*c«^ 

S*««* must 3041,1 01 f ™ E " 

0 «i'- , _ o! thssc q* *« P° ltwial ***? 

In < n _ V iv icv, hTSpcnie and wsaa mcasAHK in 

tnndali'**' * 85 ™^ oris i ni offer »feclS« 1W« <* ”**>- 
casc5 Of nan ^X oaiMogical conditions <«M■ * f 
In defier ^ ^ p . fav0 j a ble result* a« ftw te ^ 
precede chapters the icKa i efi«te upo* intaw 

^n^tittitional tome c “ eC * * 1 j r*\ the Motive eSecis 

" (iirUaUnfil condltioni a d ' , 

OV-vro Ug hl •«- ^SSbJ^S*. W — 

ci administtation iPpV cemsidcrauon. 

special featuies « m«* oa ® 

otilepss. 

ssst *. -aaKSiijK ns 


or every second W> f {raro «« * 

„, c6 . en.pU.ying a 
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r 


9 s Stati? Eitctrieifj^ 

iiiff to [ Fit ape or con da lion of the child* Tl ' 

Vcpf up for at Feast a year, or longer lf [h "f C ?^ ^ T 
btti a disposition so recurrence. 1/ UQ ] esa * ** 

Is noted tiiscr mouths of treatment, wmin b ^ Df f >W?« 
be of no avail. *- c ^ a 

cowvtrtsive tic. 


Vcj^’ many of these eases .ire habit case* 
hia3 local sourtc of irritation or r eflcx ^ 

Vf? p,a >' s a ^uhlelf Ct ^ 

sfcil if applied early, ( T ) Jt Jc T * r 


trivial 

traJ origin. Jit such r 
Is uniformly successful 


is uniformly stfCCeSSItiJ a appF,ed early. ( : \ r ,U| *. a n ?t 
irritability, and (t) acts 3S * iw werful suggesti™^ H>e 
when srysfemahendFy employed. Ihfl i-ictict 

\ r ° st eases 0 / central origin are not due to * ny tra( _ tl 
f"?e defect, but are Induced by functional^' ^ 

Scieh arc capable ot being cured if not of too tonn^ 1 *" 1 ' 
m- For treatment apply a metal electrode 
effected muscles and held In position with (he hand ■,.^ the 
ploy the wave current with as long a spark-can as t rrn ’ 
whh(mt causing painful muscular contraction/ "V 

regrtn will also render .he resets more effective in some <J« 
Tf the condi tion .5 suspected to be of central origin a u 
electrode to the task or abdomen should be used. a| [ r J- 
lopsv, tot an add.Hotel fifteen minutes for its general effect 

™ ! t reff T C fhfrC aIe kw cases ° f »we than two 

>tars standing that wifi not yield. 

blepharospa sn 

XlT^ " the S ' ln,C CatCg0ry with tic 

ud treated in the same manner locally. It mav be necessary 

rf^wbi aPPl L Cafi0 " 01 Cr the e ‘ W ' t(> takc off the ground 

chain when us mg the wave current. In this be guided bv the 

“ S SW “' Wilt the ground chain in portion I,' 

inch wC ^ ' ,Se " «SSi3 

° { h “ y ’ w,1! disdl ^ the 

Ztr^™*r?* *-»« P a,ients in »*W the 

crease ma te T C,,a,n *» *« *** that the in- 

maj be made by insensible gradations, and without 


J 


fj ft (Jtological Atu » utor Cunlrucf wju, ^ 

,. nlei'Sant tihocts la the patent. When usii^ i'qc 
cvP&Z V ^.irVcn-t. lengthen rtit spark-gag ™tis iHt greatest 
uapleafani ' not dAftSentf} sections u> the pa- 

■■f.'' :rLU ' 


ljC nt, 


Thi» » 


Uest aceomfttifc®d Vy a ■siTtKing gocrtrcFriWLi ^th 
tlic oE the tiaschaTipTLg tod, 


d,e Up<m 

1CROBE*. 

ft H^ ftVC dtiTi with tl neuTopsu'hlc ccruikitm in 
Ul C r«D«ts logons to epSkisy. Tlw mmt is 

jnariJ f 1 e ^cept tSiat tbe. admmisttaiionh. sWld bt a& in 

tfrllv lhc tor *t least twenty imwatt*. In t'n ',1 

ftfl , cc - fic rt 5 ne d 5 t | arHPic. is indicated, and should be 

coninnetson with the tonit sedative, ^tk tkeiridtv. 

-Btcec^ous. 

e Of this Uh» during aaA dang«oys 

FoT th , n metal eiectroAt having a sunace aro « 
st iceUon. 4 WV ^ches met the diaphragm, open.the 

sixteen to W-gJJ ^ inAes , and it is sotpnsmg 

a. 

t ji E ocettPaTiO^ l® 1 * 0, 

■ as a «ie in ° r 

*SSjs== 

well as local. dcpcnl ls upon the 

the prognos's ?« ^ cas e wih be cun ^ ar4 

govern^ chro^i, t pfaci'sc^Uv ttit ^ t 0 ikrtivt\y- 

The modus opemtuh Ere ; ore , he wai* « . - h 

tSJffS 

swrssssr^^'* 


the an” 
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too 


S/at/c -Biettriefey 


without inttfmipfingr this occupation h ,v 
in cases of longer periods thm a few m ^ ,e h . 
fee considered. In nil case, cnrpbT * 

^ ,?rc wav£ currc[ " t™ ■** wmsihin Foiar W 41 ^ 

Iii^[y minutes, and thereby rdjVn, ,; ]C h r * 'T*', 

bthty arrd improve the processes oi^j JT™ 1 . ntr *Ooi *N 
purpose the spina] or abdominal efctrwi,. " ^ rtron - p Z' 1 *' 
Irrch spark-gap are Indicated. Loyally rH , ih "? a thr <*- (fl JU 
short spir^ f 0nc: xndi) to the eiusdes of the „ 

oi the fjbumfe, followed by friction sparks, strvis Th^ * dd bafr 
fSi Th w acorn, is to improve to j *« 

m[]an F simulate natural reflex action. and ^ fi|K 

moderate use of the parts, ivifl effect a cun* ;?**’ * r >c ry 
eases, and rs the best measure in all caScc T . . m ° a ' Cltfe 
cafiB the ivave current may he emptey cd cit j ie sillb bo ftl 
the .‘" lsd , ^ cr by pi™* t | lc , rrn in a " 
iwnotl 01 fifteen minutes. Tile administration* ^ ' ft * a 
made daily urnii» c* is effected, or the tr fatro ^ 

cokteacittres. 

These conditions are seeondatv to centra! or „ . . 
stimulation constant in character ..r to ■ P en (*etsj 
-•tnuscie, and are curable i [Ton 

- ■£££ 

«■ *. -«* * 

nf ^d, zs 

, nm ^ * , * s° int become contacted, and the limb be 

2 .^SlT ,7cxion - bKausc 

filaments. If the condition ha* ° f ,he rall! ™ lar 

as J: ^ na asisg^ 

usss^rS^az 

^“fr-^sissr” *- - 

^■ipk-y svstematicaNy therapeutic exercise. In 


A 


/w fafogitai * f iutttter Cpatffietfaa. lM 

,, lllc h ^ iadiKal to rabmU tpat!**, ft* 

ea*= s ,., ai ^icjcoc-b hm a longer ftm* < 0 

CI Th' die -^ f5C t6SllU - ConlrartUfltt t ™r“B With pmljili 
p 1 '-. ' , nP ^ePied. Lt utatmm is iniimerl w VAt (fat nntteks 
^ -lib b fi by I'tmli mmlpakd^. U anterior 

ria .Lj A ^ti5 K|- tO. *i'her ^eewicity or wnins 

I 1 ';' . ^ f r Evei it coittTTiEtttrts, Tb* objectiw to tbt ^onstatn u« 
il fa*# 0 * 1 v,raCC - ’* lh:it a de S ree cl «rty TtstDratkm wKith is 
°f ftossfl *' 6 i* prcvealed, and itw opposite 'O ma*fc» 

° !CC nViv- :>s wdl, to an cxltnt from wbkb they wfti mver rt* 
att ^L jf restrained throughout the period of dcvtioysMut, U 
"wottHop*^ appfhmn^?. are US*d, thcTt sJinulik be a emisijder- 
' 'i'-.' priori of each day during which the nvutdcs sboold be 
and the wave-mrrent or sparks (pctfenbly the Iflk 
^ ft hotsM V* adminiite^d at leasi three times weekly, (.See 
TrratnWrtl ot 

Crmtfa^tues in hysteria, like ihfl esmditiem iuels, ykLd to 
1 tic ^cctrictty as they do to no Other method of TTeatment, 

5JL TliS mlicd directly to the contracted muscles, or, when wt 
.kittedby the patient,long aihnsnUiratioui ilwetsty imautd) 

D [ the wave current, w strong ai it ran he pr« 

5Sfcas3Ba , =ys=s 

ciircnicfty oi «k atieeuen and thee^nie nature 
Q f rtm ptiTnary teten. 

ATttETOSJa, 

This condition 

is charaCterited by * ratuft ®* h fl K ,rs ani tMS * 

hands and feet, and «w Mft W ^ ^ lh( . c ™ fort un«e rasra 
constant P oS > ttoL _ Th , 5 ? fined and central, and '*'* 
is never pt* Tta ^.A^ elecn^therapent* 

others have reported j^t kwwn a ca« to 
treatment, the h a i OT{ , the same 

an effort 's ™ d ''" ri ttleencouragement sb^ldbeg> 


asmodk cases, and but 
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TUWTHnLLX (> HV 

LoflirArtionj tif rfic intrKle* of t]l _ 
fr.yal^ n r other wi.rw of fee*! .rrifaJL 

br c*it)£fcni'iaJ. Tbr l , on?h)r yjttd v ?tv / ° r f ^ F 1 ^Prii^ ljr| ' i tS 

ccFitl.hon af muKctlhir fhorteninfr ,, £ Vj , ! ^ e a *■ 
^inEai sane arc, a * s matter of ™,J rifrt T&f *** 

l«3t SUr^ca! mntntjm, ' ° T '^PrflVftj ■ rot »- 

y ®*9 

SJA*VOOl C TOftTrCijjj.^ 

Up (D Ok preMfli tiiTff no cental |«j Dn flfli , 
lifll couW Ik umfeled with thi* painf,,) rl,v ’>v<T W | 

rawirly the pn^uosb has I wen urave .w ,. , ?' I,,?r| m M |i 

d< r f u r ,wo ■«*«* *—5 

sre !™,cr in the early „ta g ej by ,be l,i K h pr.tcmial,^ .““W 

few tmJ«d may nof (*. taMmffy cured BMdu W*i. 

fcodraefe* *o offru pn^t In [W , 
«W< tire adopt Son r,f fo «««(£llS 
^ocal p method* of freatiwnt at oner, ** w * ,i ri • * f* th « 

ritorei. and the occupation mmw. The wuvmuh^'2^ 

. WlM **“?* ,n wy ™ny cl the early ««,: I,.,, ' ^ 

fcmwtfuaN* Jn (jM treatment „( <*«, of B frw roSftjJ 

tseucri 

or «her 3' °' for « "V ■* due ,o .u-^ i. 

er excesses, overworked mental or pbytxptj 

or otBuruc disease of the central M rvou. 

s^2SSP^== 

short sptrkt doftmt r m ' C KPnera ^ *ritaifaf ttr&tipn of 

~ ft aasatusara 


SM jl« j* 




iruf* 


«fH -««l ^ * 

■ M a L ■ it- fttnd#*** 1 ■.rran^cnwnl. mA fiwly 1™^,, i mI 
'.a-t* ,AU d>lrt fA p*n4>*^ i|rtwi. *t4 ntuhtpU nipTf,,-, 

■ ■' cS 9L, 4tnt **&*« i^inftirj tomriturn ,ji 

AiruttA *ro TMiflT MPM. 

rfccliL*» ' 4| wt iwitrt otlw 

ll4 «4, lira" ihcry l. tn w- 

» L, ^ ,,f r i]r „si«pc«4Uton m irtWJf 

| qL j#cVtr« wh-rt have it m -tWWIiwl stc iWki*4 m iit« 

^ the crrmr»rv thw k^uhc iVir 4bcue in 
jrr mteW tuxcii f extr(H Hy innrmli lo rant dinai* 

* ^*mA to lheit own case, il w*h fhty «■ lonmai* u m 

wr i tt T, rturins; ill* ^eati hM «» frwi% 

*»e4 wills lllf reiuHt 4tnve4 ItWi Use *i« mnrtit In 
‘'Tj^raunelil o( (W lh« ^ ^ !»«■ l " ^ 
n .« II13V be IMuk oymiartj.bW « mml by Ibe meww, 
CzHltW r. Ibi^ true of A ^l ^ ™tt 

0 f the varoivtm ^ uhM*X*&* * 1W 

<B ^S P 1 : ft niclal clt-iro4r iraviTis *n Ita ol trwn t^rntT to 
^ Pi'ier .rtfiic* ^pvef Ibe M vn Iwfllb ^ tot VP-to* 

tlnri > f . . hKbr 4 and crtllmw tor. iiltnliiirtTiti™ 

J &V if,,m to “ r ' ‘ V p lBKtml I - if rtbrf tfl^rVl tn moit 
for tosfty mi J*J Efc " « iht T,rt‘.'"l iof wbWi Ibe «ta*1 
c^^ 1 * i 5 Mtrpn^nK- ai wr " | nQl ^ ^ ^ 

conlinue.- P j * 0 *^ 1 " K , ,tut iht mulu «« 

ilme trr luroUh »^r * " . Ww(vfi . w»mni> h» 'o'. 

alM | (hen «c «*A ’"TVL r 
,trite cUWt in ™"T r» I,J 

CHAPTER XIV. 

rone "• 

, W new U W P™ I, ' a ' lr 

AVthoogH thU feW » 1 " 

dcmon-traieil <toU« ** 
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Static £iff( i~fy 


Ji.ive two most vaJtiablc means nf neljevi 

afTectfons. & m anv »tut,L. 

The attics cl tEtc two modalitfe* i n ^ 

™ are both Jocaf and bur l of 

thtfjr rtspcxftj'vF efforts, ' ar - r " s^,^.,. 

The warc^nmnt inducts native Iqc 3 j q ,__ . * ij i 

Jens! memboFlEm, improves the nutritive vto^O?* 
same time provokes an active domination * nd *t 

“ff accumulations. The gland* bceo™ actiV^Tf ««£! 
iattew and Other conditions are restored to the thc cir tu' 
onTy functional derangicincnt exist*. n0p nia] 

The btmh^hdwpt » opedafly valuable for it* 
destructi^ effect upon germ life, due largely to 
drzing action of the Ozone set fr« at the *[frfarl , 1 Q *i‘ 

tfcin r htn more particularly, we believe* to the violet * 
icstfy present and to which the methods of Finsen ^^ 
recent writers attribute the results derived 
and the Roentgen ray. 6o]ar light 

The actlom pf ePic Wh-discharg-c front the afatf * _ 

"** blgb-t^n «* „, the 

<r; local destruction of micreHorgunums : {2) 

2™*j metabolism; fj) tTimmution of ioca] avlcma w 1" 
(4) relief of loal ^ir, and pruritos . a 
aitri excretion arc seemingly promoted “Won 

The effects upon the lorat conditions, when ulcerations ar, 
present, arc to promote healthy gtaouhuan with u mi re¬ 
ef scaranrl to an extent unprecedented jby other mmsutJ*Z 
the (reatmeitt of these conditions. The newly formed JJ ‘ 

C ™ “ d *> f «■ ^ a young child's. Whena'scTto 

earn,nomatous ulceration it removes fetor, relieves pmSfawL? 
Sittons, and greatly improves superficial conditions. When 
ypcrscmiu, swelling, or fedema is present it Is often r*r \ 

IJuring the past year there have been various forms of ap. 


gitetridtf in Qtmutfdigy. 
aflJ d employed with nwraa, Tb C ! 

. in VOff^ _ \ in itic riternt oE $ 




ano npjmv™ itcp-np 

icl conticitcd in iHc dfttft oE the italic in- 
F^icrt **® 5 *ri*=* ci iHc.it, painWfi sprits may 

t jJ^ e d c-i' ^ j ri?m eilHcT ci! the coffl, or a bnuh-di^ 

a( lvni |,i * tC ^lettrode Cotui^IuK a iuU t W.\ m 

^i-g c t ^ cd vrtfo tindoiU li ^otawfl % Dr. m««j G. PiH- 
c.n E c *!'xeW Vorfev 

aT d m ' ^ d - qC h&TKC, denvtd Irom wsc ink td 

The tn3 f cmpVoyuiK ‘biftii-vaoium tfasa tleeiTodei, u 

rent vraJ ^_ ^tmo^ Curtis ot Kew York in tVie tralmnit al 
V'^'cmomst, wUH two* manm^ng 
UiP 11& ^ El L 1, Qt ntJTiTkVf JH^ub.don tram iHc slilit 

lhC ^^plovinE ^ wDtxkm eketrode (»!t mipk’j. in Ite 
nl acUi nC " j'p. GiHsatl o£ Tiirmi!vptiam r Ail., hn awed in 
Wan** 1 adJB inlimioTii a susbijom c«c oi lu^na vtsigms cot- 
tw?c¥ity oE iHe !kc. 

rrioR ' , lo mamr !rom what source oi suffieieiUSy 

. J ^ttndal the bnuMisdwtfe “ dfri '’ ri ‘ lhe ,,sll!ti ' “ 
ffe mrrt'd are pnrticdSj lhe sauu. 
would v.e «pc t tas Vtnpltrytcl the bTush^o- 

r eczema, herpes eerier, hives, numerous ery- 
lupoi vulga ■ unqualified sitisius*ion- 

them», and *“ "" , ^ vi1 , lhc local nWritehit*™ is 
m many * 4easts - '• 'Tderuicemem, tesdltiu* h™> 

d« indication o! a *„« cases in wW* ** 

organic toctioaal m ^- ^ ng ^ .pedfie ezsu^ 
section is static treauuenl y»«s 

the in uot 

operator, and «'» ta borough and "« B J 

iSt T tort tOTW ' ^ be varied by *e * 5 ^ 

" l ^ e tf CT ^'> f ' htaPPUCaU “ 11 
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S/a He Efafiriiity 


<jf i!fc machine, the dfrttflct from the -mr/ace at 
rnxJe is mewd aibciur, lire presence or obatnet”*^ 1(, e 
ground connestsorr, the distance- at which the r * 5 dir^ 

lion is firtd from bail or point of electrode, con^j 1 

anrJ chamfer of the eJeefrocte. If a wooden' ^rt i tn3f *iSi 
much depends tepon the quality of die wood, -j- f * ■■ irs*,j 
texture should be uniform, and posses* poor conitu^- ftTaJn ej 
ertres. Soft maple and white wood are die proper^Is¬ 
anti maj- be varied by wetting the end frorti which th 
(fon is made. The form of the electrode wilt vary 
ter of the discharge, From the round ball it is C0 1 
causes a sensation as if hot sand were throwti agaEnst th atu|1 
face, When the point ehsetrodc is employed the dhicha* ' Ur * 
fine, wfc < and agreeable, but cFie desired effert is derived 11 
expense Of tune, The point elect node is indispensably 
ministrations In clefts, as between (he fingers. 

During cold weather the wooden electrode becomes u 
effective from the fact that such material when cold h a 
conductor. Warm the stick throughout the whole 4 | r . nj JJ 
before using, and! it will he a* effective ns during the 
months. The writer also make* use of an electrode of turned 




Fio, iS r —Maple Electrode. 

soft mapfc, over which a test-tube fits, and provided with a 
handle at least one foot in length, having a screw eye in the ex¬ 
treme end for attaching the ground chain. This may be em- 
ployed either with or without the test-tube in position, and the 
resistance (corresponding with the different degrees of vacuum 
of the Geissefer tube) varied by holding the ground chain 
wlthifi the hand upon the handle at different distances from the 
surface treated. The brush-discharge obtained by induction, 
when the test-tube is in position, is very smooth and mild, and 
at the same time effective. There is a marked difference in the 
sensations produced from the opposite poles when administer¬ 
ing rhe brush discharge From the static: machine. The dis- 


physiv* 1 


and FumJllPPWl iVfmwer. 


■ vc title PMwnl iissufaUd and 

P i ^ side d die TTflchim: ] it Us* Itt'suv 

el* 3, j vtiih , iw as observed, m a mvtfotm vkfet 

^ P^ ll " lve ‘ 0,1 «hw harol.;» 
i !i V. T , Th« “* . characterized by * (ritagrag o| violtr 

vbicli appear ycSVo m fcrt die htfn, lnd W 
£flS ' ,tt ‘ 1=,C EH Srt distinctly KflWft. Ttic tiieraptutsi; bvdkft- 
* ho i <t of theae » S« we Ww< 

^,,5 x° r *"V # lK , CI1 ponied wl. but tarnish a fidd 
I^vc * yt aS ,.,i ur viilne. w-e bchftvt. in 
^tSon ot _ tended dwetastett ot this mpontmt uftpa 
A add noUuriE oi intneft to ** ^^r whkh 

«ill ^ ^ r T , viV includes llif Whok htid p Ihe vnnDftat *a- 
in lo " 1C 4ffiK,iw ' i ' m 

CHAPTER XV. 


,„ion of the normsi 

Si 

* Environmeni. ilSMWlW “ , * m „,rt In '' Ic 

•« --rssS 1 

•ssSsscsSstfS® 

,hcnturtses. In no mat«f „ a „ 4 topeW ^ 55 

»blt surroniKW* 5 
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,MI El“lri t . ryi 

IW? return to a pnypcT acritfiv in so*™ 

to Flic ivttnt mmxurt Of m^ms'.-. ******* ijNffl.. 

d.K ',1 notrccs. f<u , ' K '^™ “ 

,hf ' ^procctM. Mentis! ,o h£ 

3 a (hsnpeutic moasur^ R Mt 3 .,,i ?r,,r °n wi.^ l3 *; a / 

Tl..- nonMJ relalfons of [Ile „„ , ""■£** 'lick £! ^ 
or urpm , art 

.* Iitii-r jussive motion nor rest offer,i „ • J:l ^i r-r ’-«V 
= 1 . 00 . IrJ ccnrrqurn.ly r j, CJ - ,| 0 „ 0 , eTT** •“ SN 
of nuirir™,. A p].,v S ,' Q | J|it „ [f ‘ : ‘ "*= "win,, £*■ 
ton*. and urirmiic Attacttunaf Jtttfti.v, most 1 ,-!^”'' Ul,! nf?" 
JjtatKWr pjTD^dmp acrJvJty in t J lr LT]] ^wieraj *B ji fc "* 

Of .1.0 organism. To ae Zvy f «.'o^ 

tnviiwimem, .w m-tr.nJSIff y"-Wfo p, b[ ^< 

“? ha -*-*™t t;h- r St 

Th<- b Dl J x v rcctrpem[cs t]irnW rest rrm iE v ^ , C K a «ivit* 
tailor cxvrch*. S m ° St VtSQU *m 

T]]c criffer«Hia t j*fi ,-.f r J K , n SV ohl^J 
folMfomd ** 1bOM wjlfdl '■ .. w l^= *>** o rt 

in - t xz ^* 

or on At k* fine. A,n™.hJn^ ncl.^r 
'r™ ^'Mjricljvc in their lju , ,,T " ! °»"ia 

>!>r other, marking [J, f advancing *!,»., t0ll -” ?"= 10 
Of^rxc condition, Rvsicrfs nrrd n ctlr ^k 

considered a* -mrl™ -? ndl * nda ™ 5 ri]a .v properly 

SEM^-a-nStSuX'S 

^"EC/KAST7I£KJA 

“* *"*•* w wi tll th, 

■ionnJ i.r o^SSESST,£ 1*'?**' 0f «"« *— 


, .ttJ A’firfowi„ lo^ 

lbcf ttlilUECil, Ity "tTTEfTi’Lar fofclU, VlUiMM 
iT- ^ _ T „ 3t vj n^UleiS lr> m bi- 

jM d ; i;( ii*- t ,jr J'J „ f fuTvCiifnal preAinifw'rtiim. 

nt^T 0 * _ mLh Lt wail tihim Tbc IQ .i«34e *\ikb 

^ SS3 — ^ .. 

LprfnP 1 "™ ‘ eoniTTlQIi itt inKKnth4,tflHii HI iVue WTl. 

i* JjTe ^ cwtr t^ic tefi?«4 ^ llr,c "**0^ inanila, 

■Ep*tiQTio ^ gCTJtralV/ mlttffip* w iTTt^lilf 
q| ^tieicucnn Mid mMum, ifictruiai ^LTO 

Lit ** ^SEa^otdi^ pain ^^ai, ^cli miy 
*J*c »i svtBpHvmi ^ hy*«k « 

^ ^dutr4b3 no^fiR^ tstrvttcrte, 

tUacWf^^H «>'« dotaoeeM*** «W**w*» “ 
c JSS* 111 ' ’„>ol in cartsing nWTastWia- 
W- wlwn organic .V-a^i, not 5™cn.,e 

T:hc fW 1Cl a Hfirti dtcpnnii npcm l,Vi£ dui^ 

The L'" 1 " "“Li, vho pretaMSb Sl .™s™K ** ““?■ 

«0» ot "; 1C cuviroiwncal or «hcr t n t nm..Un C «n n ^nTalfe 

(Hans"’^ . .. h a-TMWe home *»"™4ing> eminst t* 

to tb. -a h« 

ov'nicil. * tW T “ s m «sing rrerr tain*™- , 

^ ™ f8r ni iha cansr, cortrcnm rf 

«—a»a 

11 w *«r*r sSJSSbf«-« 

- * 5‘ ST* —“t 

Uennl ^«SSTS* - 2?S 

+Z the -**2S. , 5 thr ^ 

late w the ttC 
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* 1 ° Stafif 

10 conccntnu, „ 

ccnilitJon. * cfTc ^i 

■J-fiir treatment ut iPk- foe*! affection i 


""■’"W-.l 


u U,. ,rrc itHT.ii ari«lion m t]l - ^ 

Jipplkfltjo-ii reaull* iu tlu‘ relief Of w h . tanner 

-™ii..4i jH'tvk *»«,!„„, r™^?- 1 < *» 

"“t emj.kJ»in fi ;, cup-ah.™* ’,,,' *W«H 

™™ ,Iie fc'Valvi- or special sr^ciujT t n Sg 

Jhl **« Jreri ‘ P»'rP«^ 1« Nil's o»h the ^hank in!? 01 * '-n> 

trcxj Cf lying agaJn^i the *pccuhm., causes Ctl P e| t£ 

rrcL-ErwIc io vagta* and ccrvj A -, The wave enf^5 ^ *** 
lsffirtd w,th (hc d«lra*fe >'« SUCH a poasftfo,, sh( ^T? 

1jr ^ by a spark-gap at least four inches atn[ tJI ^ r "^ 
mn*t cases *J* ro eight Inches iai length. E * r * E iH in 

fr There is a spasmodic dysmenorrhea, adjust 
A ° n £lJ ^ **P electrode, htRinn™ with * !>F [}i * 

w « 1Kl '"p JarfferontB with discretion on * u W n uI fc "^ lipT 
Tu cure tljJ * of clysaienorrhea, treatment 
heKun immediately foUpwuig the menstnu] priori Trf ** 

f[nucf! daily until the next period. Or daily hT CCm ' 

wee* and then every second day until one w«k btfoXi!* 
“ f T 1| of 1 th * it .should agaitf he administcrX^! 

' m[El tht ‘ Tr.ol.mcrt is established This plan may he w ** 
during subsequent months, cf necessary,, tintil the htnetir 
comes normal, the e/Tect bring jb relieve nervous irrfubn^ 

IChcal and ^ fleral - to fOnove local congestion, and rest, I' 
general ton? of the organ, as well as the relief of anamia atjd 
Other ft.nttfonaJ derangement, -There is probably no better 
method of devclogiug a n infant [items, if it could be insti 
luted during adolescence,) Chronic pelvic cellulitis, ovaritis 
prolapsus iron, atony, relaxed condition of the vagina and 
pneial local hypenssthfesfa are greatly relieved and often cured 
by local administrations of the wave current. Jti some of these 
conditions as ovaritis. the local use of the brush discharge 
hij C j 01(1 f ' l p °^ 3tric Mt! n ' ac re ^ons is indicated. (See Ovar- 

ln the male no form of neurasthenia is more stubborn to other 
plans or Treatment than the so-called sexual neurasthenia. In 
these cases there may be a real or Imaginary fmpotency, 0r a 


yfiytie9 t Fu#tiiom i ffww iti 

<it thtennic ^ ^ tnwiic ^,puii 

■ dfli ° [ ti0 ’! C Tn U* fi^ l ^ on Lt dwt italic ■wave cuitctii 
Vea j C ,U^ W lhc tA iVi^c ™, 

** ^V' lcl1 “ is due so p*^™™ w hy- 

. IlV .chkii efftL^ cji italic ^V«tfk5tJ t ol Which 
1 tv iho^r w>iu Kulc 'it I'm rttitr 

.j. Wfl+ Ttit V>ut itornrs ^ncr r 4 ilit 

f ^ f cCL ' ,g \ in ilus r=£inm.k oHcnOacriWas W K 

15 rtnp: < urTt , ^ettu. This adtuunnlikin. *kkA4 Vht 

IA lht *" t lcaB ; rv,^iy irttnuics, ait A «ay tit tolwrtfl 
lOT h waT Vs i« Ok Twrinmlm, W tikUon spwVi 
U T case 11 . Tilt tfiric uutfuionil 

“o *' TSTiw-i«« » «K**T »™ “* r w ' h 

c ffe« ol ', * ,ki„av naltt®«cl» 1*«M T“««- ™* 

e,n - OIls . ,1 k ptariol efftrt olHw om ».ot 1k*V 

b ’,r«^w^ n i ol pnHtaSSt, amt*«chtnyc.**«'«^ 

1" thC . * ——uiic lull, tot lh« rtsult to® «i ™- 

• 'v«rs in these «»»«•'»sshimphiff iwl«4- ^ 

?*,r^r-ft — 

U '- lera "" *• *» oS atl XT 

xcgiois sHodd asiovf , . - w W eftt ttitbt^- 

uS c ot a spts^-S & V 01 . tcm ^na ate wpro**^ 1 - . 

, ss — 

cues w VtoW®* XX to ««*. 11 3 VAC ‘ 

I££i S fcVlcv 1 Dt * *" 

nced w. ottos- ‘XX’totsttoS ot X™™ 'e« «to.-ed 

V01W over *e venebrt^^ ^ .j^td. 

• ftajt0 fto' P ain ' ‘ 
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■ 1J iifrarit ityr 

jinn.'lilJj. >«r!J« pttJOtpaly to the anplicmilftn e , 

(i*«? Antfnfl, Trcfori*.) af *b* ^ 

Cbncdpafkin it ttnckmbledly a oommu 
l!**™- " Bre *■« and Mdl e S*** uf n . 

£gfirtenMfi£ ippttiMkm* of t j, c W * VP cun-cm^ t , Cn, ^^?*‘ 
*r*rfl». c*pecin% aver tin; nlun, urv ^n,,^ h 

6fi.irs conskkribta time t« <: fi crt bin 

lives, liberal ingtstiax of water* ami regoJafc|£r*l *"#4 ^ 
static admfrxrtniifatijf, brinfj about I hr tlesire-i™ ' a|| hp wjy* 
Goriest tfjTir an if most elective manner Se^ptS?^ to ij* 
morr active, and tojio fe KM&red wfth a r^um/rfT^ 
peristal tk activity. 1 ltlc 

■A method id trririnj; habitual const ip^tion Lv th 
fuj-rnir^ brought to (he Writer's notice in" a nato«11f G1a ta; 
tfii- \i-ta- Vii r fc School of Physical l^rapaiicL bvS! SP^ 6 
tmmd < VpPttip. and pubfijtfad in die Now York Medical t 
■of September 6 t iSt? 2 , has Jhjemi ih-irionstrated tn oi ’ QurEt *l 
value tbnc tat ijooie the following extract in fan' fp ° Krcjl( 
paper: rom *be 

1 1 use static electricity, cither fii the form of the wave * 
rent or df the static induced curreui ; ibe first fa fa* jJSfT 
Torms of constipation, the tatter in the very obstinate case* % 
ion £ Standing'. The polarity b in far of importance fL s that 
The jicMJtiye pole ha- a stronger effect on Use (issue?- tt h i n 
■ ■ • : 1 " 1: ■ ■ ii :he negative po!e. 

,J fn taring tile static wave current the pattern is in contact 
with one pole only while the otfier one may hr grounded or 
not. If we itsr a current without grounding, the treatment « 
4 v * r - v miU * otie - % ffrwnding we make the current consider 
flNJy stronger. The contact with the patient is made either by 
the rectum {the |«tieat sitting on the upright rectal electrode) 
VT by t he ahiknninal walls (tin foil plate, 3* x io"V, The cur¬ 
rent strength is regulated by the spark-gap between the slid¬ 
ing poles. 

The static induced citrrenl enables us to use very powerful 
means without mining the patient any pain. The static in¬ 
duced current. iX in reality, n current of high tension and high 
frequency. \\ bile the static wave current distributes its 


rtrtfotf “ * lt f * m ' rwrfflr Nnf&IU i i j 

. . body , d™ rtatk todiKe* carter* ccm- 

^ ffy,cT wit ttfwi* “!«*“ ^ ,lTl,n ^ ^ hodj. 

1,1 |l " ^ cntvMCl^ ’.rkb itic rtrfiM 4 the Uyfen 

'* C imff&Ccj. titc cunrirtt^ mill ike fKiiu .,1 

1 il wik 1 " 1 lC Jnt Vi eeftcra% tin rtw ^Mlr-trum., ibe 

In tfv; fKtimi (.dlretl} or em tbt WV Ipcrcu- 
^ef k »lw TrioiVrfbY njaiX. 

^doO^V irtnwul not V taiutawl, iw cm alws «tiht 

fjJuE action el ihi* cnirrat, v *efi « tom di H* 

Tn« ^ c^ViiLnrcA by a nwk- of vlmlfils-j^V.-n 

or gelling By tW» we 

lMr l _ cnl .hat, biamriK Rnd^y wdb to » 

Bl *cul a c r|[ 4trcn ^U amt tcumis in tbt ^anvc mij to m. 

^ releasing ^KTc^m S iMi ^neni we p^ 

Y.y . llU1 .,k- aWenurti«« dt toulmfiiiDrj, 

m ■ nc The oi ihh tnod* ot «tanriimi3™ 

^ *^ 5a t0 mc eleicL* «H «B jo.«I* 

wc ,v> "I* ™* i.odjrf sh »" 

tsW^eVes. t . . ^ Ivnt'ph ^ t&Vaski bt iv 

TW tiTc ff ,< lL l1 «Mo»'Bte pro«^ mil« ««; 

«ki9«*<i i>y ' h,> ^ :.„Xs™, os Ac tii^cs is iin^wi- 

0 l ,int static machine « JAap lit the 

3U»j ‘-t; 

lOfTl^r ^- C ’ n - r W,[1CT &e\«T i - |l,mnh ■ shKleattB* 1 ® 

<,f Acs. **« 

. n , c p-*^sg5® - ih. * 
oi ^w is- Lwi.^ 11 ^! !^^ 

s«--r 

v ei’' tn w ° ^ 
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J r _j Static ££eftr*ci/jr^ 

n-j'Jf the nof-sc ftf (hr discharging 1 ipnffcp 
unJinvnraLiJy a fleet these eases. On (he eotm 4ty W S 
ins to far I he greater prr, { mrt\<vn of parent*, a * “ m**? 

oervoett apprehenrio# which mav he present is ^T ' 1 a*’ 

convincing ihivxi iliac no possible harm can corn* fro ^ 

of sueii current*. AHOtlier precaution En (he^e c ^^ + ? **Hr 
ploy .in efectrocfe oF sufficient size, that no unplcajJ!! *ifc, 
tlori am .annoy rliem. for which purpose n nu?ia] pi itc JJ* v ' l} ^ 
IS inches, placed nr*i the Integument upon th c aMo mfaJ 1 ^ 

J timber region r whichever Es most coitTiaieni, k ^’' 1 rjf 

ployed. f tTl1 ' 

Insomnia will be intErientally overcome in most patient, ♦ ■ 

ircg rhe treatment oF local conditions. " t|r * 

A t^msfkabJe Fact will he 1 almost invariably observe in o, 
neiTrtifithemc patients in ihe action of the RW«t ^Eatids.' p * 
the first three, and with tome patients; even five- prolonged 
administrate Eons, there will he no sensible perspiration ciibcr 
beneath the rnetal electrode Of Upon Other ]jortioii5- of the s Ur . 
Fact", When it does finally appear, it will be present with 
sequent applications. I'fre snms idjRervation, will be nia<] P ltl 
very man y patient taking tcatuten! for mher aff^iiorii^ show¬ 
ing a tendency of this function to become inactive. It is a 
significant fact in most Ciiscs that a remarkable improvement 
in the consiititiaonai condition takes place coincident with ih<: 
resumption of tlii? function, probably From the fuel that other 
functions are restored to a greater degree of activity at the sa me 
time. Lost appetite returns,, (he patient becomes less irrhable, 
and in most cases sleeps better during the first week. In those 
in whom the peripheral circulation is inactive, the adminast ra¬ 
tion of s-parks, especially the friction sparks applied rapidly 
over the whole surface of the body, is productive of the de¬ 
sired result.. Other conditions existing; with neurasthenia, and 
the allied neuroses, mil for the same general ratimut r. 


Hysteria is an impaired functional disease characterised by 
lost individual control, either mental or physical, or both, and 


plffgitat Fwtrtiwwf A'ftrou. 


”5 


v^ryVng oL ^?V«a=Wh«u, 

,.|rt4 h > l i- JP>-'* oflwt pcrvcncA rr^litUri,.. U 

c . j . jT cAii!^hioirt.-phyikal ittangeituHi^, ctfi *%- 
*&***' wx*\ ' rtil “ a S to Wiu 4 

often ’-“hh ei petulim. stlEuh 

umier dkappe^inittii. « other &*- 

v ' lU ^rt ulS1 crt cuuisc the kniivi^ial tn bctnmt i hcl^ 
thiiy tiSttB ilo ntrt receive Tiwkrt iuf 
5e s* " cr sympathy Item (bdr retail™ tail fnuk 

pon ^p'ni^r ivotkvn^, cosAler rtic ctnwiitltm -crct 

wb*- in f-cahiv it« uot. Few ait viarau 

^jnjn^W 1 ^moTV akftltul lUnminfi i^an ihtst. 
d c ° lU psamagcmow « 01 Efett 8n£wtn£s iM 4 wbi4j 
W rtv: ' n[ tact wi the idralrin^oti 

LV'i c * er ^. T1 -. s of rtlid. vrhlth nTfcrt po*kwc P^yiical tffierts Snun 
oS m< ^L salient nV^y demc the fWHs^ty 
^bich k coT1 Lilian* abwnj cmsiiSBMd, an*i ’«the «mc 

lU , m-ur.' cUo _ stttie aiit ri^ito4kK l i. ^rticuUlv ^h- 
Iberia, The aviation *¥*&* t * **° 6b 

Z ^" ?- COWdito has result ir«m ^™*n« 

.\reas ol atiasthc _ , ion !rt (mis mifef- 

v !ic»i,on d Woicm ^ ^ a „, 

™ *-«*.*rt 

Treat all c«h« «»*>— ccra! f lt ^a*M- 

:'i tX: ■st^ ^“* lts ' 

aW)CT ^^ oamaite4mwrf 

This 

t h C ^^/^^dihoair i« <nw otl '-: 

ssp-^-sSSSS-*’* 

Loriaw 10 * 1 ' 
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iiucii cha-r eFii.- tHiprrc^Euii £s 

w acmaliv present, It ^liuuM be lcrmed insamtv c ° 1 MhS 
is pr^-na in (his condition almost con&tiiniJv. ^ s,t 1 c, 1 oli ia 
itaie bnxnJj aver an (JTtnjrinnry condition, "wiiti ' ^ 
fpiic between acEhml insanity ls, crossed in n E iv 


most (Jiflieult to discern, and most importunt. , 


it 


the danper of scJf-destfUCtiOHu 
In the aetiology of Pl<s condition timidity plays at , - 
p.trt, either as a neuropathic predisposition" to te[l!r* Ft ? , tt 
habits, or practices which vitiate and load to n 
the menial pOnie, or from the face that the mental status ^ 
individual is abnomial From birth. Undoubtedly m^ a 141 ^ 
and the vvil associations of youth pervert and destroy fl 

mal status and lead to physical depravity in many casi:-i ^ '* Jr ' 
Dyspeptic troubles, which are so common in tho Sc 1 *S[ 
whom the care and hustle and hustle of business. make a 1 ^ 
drafts upon their energies, together with the pernidouTrf! 
fccts of quick lunches, constipation, and excessive use D f 
stimulants, once established* lead to a most common varied 
of hypochronHrrasis. This type, under systematic manage- 
mcnr, h most amenable io t rent meat. Few indeed of the Ar¬ 
rangements of digestion cannot be relieved and cured under 
i' r 1 ■ h c n i :--: LI ■: i : at Ec met hods* 

In a clasp of imlmduflis who know just enough of their re¬ 
gain lesion to imagine ills and evils which cannot exist, appre¬ 
hension, tear, and attention to every reflex pain or other sen- 
nation discover aihnenta which are as real as if actually 
present. Dyspepsia, constipation, anti the associated an¬ 
noying discomforts of reflex palpitation, prcjecordia! pain, 
movements of gases In the alimentary canal, and all 
manner of disturbing symptoms, awaken fear of dangerous 
organic disease, and are followed by the consequent solicitude 
and despondency. Such condition.* in the writer's experience 
are fiot peculiar to men. 'Hie same affection arises also From 
real or imaginary impairment of the sexual function in ihc 
male. Jn such it is caused* as suggested above, by mas¬ 
turbation, excess of venery, and is probably more common 


yhyiicat fmd .Wirrcvifi, 

is j 

„ *» * llwI '"“™ «■«“«• Hh, «Wta 4 of *, 

‘ n eta* ° f ^Mton.-hqptey mu mat« ra 
“Vne** 1 awl pl'W' J™* 511,1 “d"" w 4 k uU a rtKTrt, 

*“!L sunt CitViff nortfoms, m ibccnscW^ u&fckw. k u hop?i 

k *T i\w govcTtimcFii will yet put a nop v, vdt'n. Vl4t ^ 

1 vhscb h> » hsclr worse than twmlof dtag, T-, 1^1—^ 
n ? ihc ot llwnt V h : i 1 '^^ a®* txamwflw Vera* 

Cf flot only gets money by Eal.sc. KpCEKiUtim, W Aw+tovi 

st d ^uiaicv the public mind. 

51 xhc treatment o! hypochondriasis depends upon kp ^ 

4 ft^uiiiug, not aluftii phy&kal mcasuies, bai in raw.? 
p^oifal jtstraint& mb propsr tnyjrortuwsiUi, iW. brn pn- 

e ? i ju&uce can he done to die mbjeCi Iswt, .Vttabors vt *a 
lunctiou when dne to in actiul gwunm. which shDuld 
tjt cteniiatnl by chemical analysis ni Eht stomach catiitn.ti, 

■ f ^dicattd- Atonic at so-catted ntr*on dyspepsia mil be sue. 
'La^Uy treated in ro^t ca«sby a large ^ S mchj 

- tla l dectrode over the epigasifwm, and adrtnjuttamE d* 

_ current with a spafle-gap ol Etrnr to ten i^cs n» kntfdi, 
i n flnatrt^tosa* plaee the ektfiodt the ditpW stomadt 

2-5§«h»-» 

u;t the same meisv.r« as m«ait4 bi lire 1 ™ 4ttd 
cribed iu tbi^ chapter- niiient5 1* 

“satssssf-^^S'' 

cah 

r -.,ti 'iwrclakd stt vftrtin? 

This eotididoti is ptope^y a 

-s-s-its:;—— 

Ptnffcno^Ai- ufss^sit^ 
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- jjrimj»i-rt> in picesuns whu •nilTvr From 
ej.PcJr, ttf which nn organic lesion of chc hrz.\n ^ * r *E 


. - 

I . 

ctl 

Tfi tr conation ira r v be manifested by OcJiaict^ ^ 
mekHehoty- ar emotional slJitce jtt eoftnectEoti win, whidj *!? 4 
patieiif may be thrt^'n ini* °T in £' lau^hin^ 0r ^ 

numutm* of fbe «ctrttmtict The pzUtnU nr L . opt * D ^ *** 
rftfee eoo scranp %b£. ^ aiv antioyed by fliglit n&i.** ^TV 
under ordinal? rErtmnspmci:* -ouEd not tw 110-tJogg lltra " 
sehe is a marc or tew constant symptom The iH‘ripl ltraJ ^ 

ctifaiion in a iarj^e praportfosi of these pAticnt* is cWhtc, tl ]cv 
suffer from coW hands and Feet, inactive secret [(jn s. ajul ire ^ 
a)3y of a constipated habit, Hiwe is alsO apt to Em n more r>f 
] CJt s mn.ftant condition of lugh arterial Urnsion. The flush tj 

face, injected canjunciiv.T. headache and hyi’ur^msitivcri^ 
and insomnia so often present are indicative oi intereurrsnj 
cerebral hypcrjEittia, which is undoubtedly Lrcsept m man D f 
tftf.se patient*- 

T 3 h- indications for the employment oi ctertro-stntic atbnin- 
jtfrations in these cases is npjwcnt and the result masi jgrati- 

fyj n g r The method h practically ihc same as in neurasther Ea, 
observing the indicat tons for tr^itmeai of any local condition 

time Jim I * 1 I -' 1 

The siime rule should be observed in treating headache of 
the congrsiin: type, u r. ( during: the administration oi the static 
barb, or wave current, the point of the stand electrode should 
be placed on a level with the knees, and at a distance that Will 
cause a moderate, not disagreeable warmth beneath the cloth¬ 
ing. This method determine* in treat measure a current 
flow from the head and serves as a derivative, relieving the cer¬ 
ebral kvpcraemia. 

The wave current, administered for at least one-half hour 
daily, is the best plan of treatment in these cases, but the noEse, 
as a rule soothing* In a few instances will at first aggravate the 
patient With these patients substitute static insulation for a 
lew days, and later they are certain to become tolerant to the 
noise induced. To improve the peripheral circulation during 
the first administrations of the tonic treatment, pass the brush 
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r rifij Static tfalapfcorfc aclminigtimfoni h* M u 

* fac- on ««* 

e fe„t CTfchW* ,0 ?ilo "‘ ll ’ itl *!*S : ‘' l I n,n ‘ Stral!o n' acl 

!hWv «o i-nprovc (he fuTtetfonal ~tmt.« of the *«!„, ^ 

£'%■ facililatv return to * ■>=",’» ttmd ttOn. It is » 

feimiftml.ww w,-lt •«-**«*“ * J*» fa«o^ 

h=cc the gfPUJKii tor the employment cd tbs static t noim - 

*«nd nr the aiovc bHliatiomt 
TF.C UrM indiccilion. when the ks.oo .S Of tile lun^, is, n^, 
i...,, t „ -diecc. The French, and some American 
^contenders the. ornne may tebrfwghlfa contact wi,,, 
g. and destroy the bacilli at the site oi-invasion. Dr. J. b. 
cibfo of Birmingham. Ala., has shown that positive . mpn , v ,. 
meat is eferiveid from .jtHnIatiouE m conjunction with allied 

’"ifosone can he brought in contact with infected areas. i 15 
effect upon the bacilli oi tuberculosis is undoubtedly to destroy 
them as is ample illustrated in the treatment of lupus VHl . 
rmris’ Ac the present time attention is drawn to the employ, 
ment of the Roentgen ray in the treatment of tubcrcub.sis. 
both the pulmonary and other local forms of the disease. To 
date, we believe, nothing of a positive nature is established 
rbar tv: 11 warrant more than the suggestion. _ 

For the purpose oi improving tire general status in the man¬ 
agement of every case, particular attention should he given to 
the sluggish or deranged physical function. Place a metal 
electrode over the organs in question and with the wave cur¬ 
rent give half-hour administrations, hearing in mind that by 
such means the patient will at the same time derive the desired 
constitutional effect, and if ozone is, as we believe it is, ben¬ 
eficial, the patient will breathe an atmosphere impregnated 
with it from the constantly discharging spark at the spark-gap. 

This plan of treatment, followed daily with careful attention 
to every function, together with care of the diet, environment, 
regulated rest, and exercise, will contribute in a large degree 
to the recovery of these unfortunate patients. 

Tnkreutor 'joints and glands will not be benefited by the lo¬ 
cal administration of the wave current or sparks. There are 
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tftsetlfatMws Distant. 


f , j Stilttr Riti trinity. 

of file brush discharge £□ the eaitnl of producing L ( l{ , ^ 
facj'ertt effect on er the region oFcongestion, The opentkm xv ^ 
consLiuje GOfmderatile time, bm ihe result wifi amply rci* lr(l 
the expert ditu re, 

HYASTfJEfvlA GA5TRICA. 


SIMPLE COTTER. 

, t goiter, before hjpwptesya takes place, may be 
ylib £ orin “ £ a few admimslratfons o5 die wave wmm 
^ as in Ciravts H disease, und 

cosclusioil 


The local and tonic stlmuhiring effect j» of tile electro-static 
madaJiEicSp especially of the wave current and sparks, up Qn 
myasthenlfl gasrrica are most remarkable and pantcu]ar]y 
adapfed to other associated conditions. In no caso will ft 
favorably affect a catarrh of the Stomach, but atony and 
relaxed conditions respond as to no other plan of treatment, 
A potent administration of the wave current for from twenty- 
to thirty minutes., followed by a libera i administration of long 
or short sparks—depending upon the nature of the underlying 
structures—will meet the requirements, 

EXOPHTHALMIC GOITER. 

This disease, complex as it is in the peculiarity and remoie- 
ttess of the organs involved, is favorably affected in most in¬ 
stances by a judicious administration of die wave current. In 
some patients the lowering of the arterial tension seems to un¬ 
favorably affect tlie heart’s action. In most instances, however* 
there is a marked relief of the tachycardia, diminution of the 
size of the enlarged thyroid, and a cessation of the further 
progress of the disease, when the treatment is Systematically 
carried out. The application of the wave current should be 
both local to the thyroid and constitutional; applying the el¬ 
ectrode for constitutional treatment over the epigastrium. Se¬ 
cure a metal electrode over the thyroid gland for local treat¬ 
ment, and employ as long a spark-gap as will be permitted 
without causing unpleasant contraction of the laryngeal mus¬ 
cles. and continue the administration for from fifteen to twenty 
minutes. Follow this with the tonic treatment for a length of 
time depending upon indications, but not less than twenty 
minutes. 
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tory conditions, 5S 
Te-sFa traitsfdffflfir, 34 
Tesla coil. 49 

Testicle, ncuralrru of, Sj,, 3 j. 35 
Tetanus induced, 4S 
Tic doulonrttlK. El 
Tinsel braid in anterior polio- 
myelitis, 35 
Torticollis, rcre 
Torticollis spasmodic, 103 
Transformers, Step-tip. 105 
Transformer 1 *, street-current, 105 
Tremors. 96. 105 
Tuberculosis, 119 
Tubercular joinLs and glands, isr 
TubercnUr laryngitis. ill 


Ta berculu-r enlcri!i&. 194 
‘■Tw* pale " inducea tur¬ 
fed. 7 , . 

“ Two j»t» ■■ izurrc □ t. ■ retnlive 
Ec-rm, 1J 

V'iK^rnALi^. ai 

Water rtttd RM pipe* for K^und- 

fnjT. 

Wai^hicii tws removed,, 4$ 

Wbve eumeciE. noise pole current,, 
7. J5 

Wave rnrrcJlI. versus Lnlerrptad 

tuicalflttoDk 

Wflii) ciiTTPiil versus Static <;age, 
33 

Wave current vertiii bru^h di«- 

charjcE, 3* 

Wave current, plii-s-icid action of 

Wave current CKOtflF actimies, 

Wnrt current, physical Eucnl «f- 
fect. 36 

Wave oiartetil. history em, 36 
Wave current modification { Mor¬ 
ton), 3* 

Ware current intensified by ex¬ 
ternal capacity, 37 
Wave t urruni intensified by con¬ 
nect Eon employing Leyden jar. 
3-7 

Wav* current modifications. 36 
Wave current m odiBcations com¬ 
pared. 31J 

Wave curre tit, t ffeeis upon liypc-r- 
a.Tnifl find congestion and pain 
discovered^ 4; 

Wave current technique. js 
Wave current, local effects. 4a 
Wave current in rheumatoid ar¬ 
thritis, 65 

Wavn current in sciatica, 70 
Wave curre tit in tit Ural gta. Bo 
Wave current, tonic effects of, S3 
Wave current in anterior polio¬ 
myelitis, 91, 92 

Wave current in paralysis, 95 
Wave -current tn epilepsy. 95 
Wave current in convulsive tic, 
9 $ 

Wave- current in blepharospasm, 

9*. 99 , + . 

Wave current in hiccoughs. gtj 
Wave current in occupation neu¬ 
roses, too 


V y a vc in Cfntr m**. 


^ffcn « tr^mon, lfet 1=5 

W^ c c !Lrrc “ L r tb* * Ve hirot , ^ ^trt, 

icive cpmnt in iwrtusji, lo < ^ W^. 

Wave iiurTEni ns tlbe vagina, , lQ ^ 

Wave Einrrtnt in Ayu ’U r 

^numhea, it*» y 

WrwO CiOTrtt to B4BRL 

thesis lit ^ 

cnTfEtit tn protmikl,. tn J®7" !tr - m. 1T ^ ^.v^- 

usTave current In constipaygo „ ^ 

We currEUt in toJmnV^ ^ 

Wsve csifTCP'-. effect «f, oo went, lia t 

\v“«eiS-™* iw^jpwamWriMH, ^ 
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ru*. Of XilUOLta 


1 


It in tlaoU (>il» uiio ;irit jui'ii kr*»*forslag * itoclitt" a tint 
finSUarr booty tf4 (iurrin\ t ssii- aitaUnd tt.< mi ok f 1»* or 1I* loo 
oirrast Ut-uan altgtrlcil *1 Sf—tr*?*l llbr wlib incredible 
toloo tty. 

It on,s tain dfiflavorj tnst o <jh*<i tM door to itr«La«« tekorrn-b 
lEt tlrtllM telflpbflfly* 

It 111 £&« ilffallst. qf lb* HtUf T-irtloV ■ eg !UU«r no sprle Idf; till 

ilaotrlfl lit te lft« . ixoui nt a oat ara of lUatrloil tmtTint Into tha 

acrid* air ctdt possible th« Bonders of co 4 « ro rod l e*l else i riotty* 

tar toil diffusion split* a is* j.ertloise of elatriolty * tust 

tb*J OX* JC«r* filial * tbits the senile* (. kln &4 fl BXj jnoi ■ s I* O Hr bad laflni 

toll 1 OEOliox ttiaq til* fluent |f«i la tft* sJclu, 

vita tAt ffaiiiira of the elaijit ft; on current* niud free ii^roiUitali 
110 volt* to bend red* of thousand* of to 11%.* Uv* *1 strtc 'Itontrsi oat 
1* poised tar oil. h the body a ihnut etitint; io; i jciclilia nlutanoa. 
for t::l* l h fr ,uv rlfly turthl->il It 1* 0# lied-*- dHI i step lallhira 
la the body ion «An^;h to *t ..:t: 4 U t-> 4 ad a* secsntlon* Or to can** any 

dieooafortill! -asolo fibre a ntmotian* 

lit thie psfte tr&tlafi* vsi exy bi b fr# ^ os may cafj„iit util saturnt n«r; 
sail io to* t ed 7—f res head to foot flLli-g It «itb ns- life ncr. renewed 
re* ! u tr.c: o« . fOT- ial* rbi*s^ f»i a«anyaaixto fillpti to dim-in, n ml t o ot*r; 
for= of itaorrel funoii#ning* 

7in' ni,_ hf m , ocj, ox " ai^ft rote-till* atrrint) i.tt bit ■* aor.ftia** 

#1 r, ttui old * tat# rrapt** a . *; v.u s-a i ...i+i- <u l ii 

X" C 4 .i t fliaa ocrr*°ta »r* »UUt«l; lev ta volar* ■ Tollej-e and la Ui« 

■meber of f Ires**" or ” nsdi list! one" •» t e.g ad*. -a *il£;L to ai* 

t.le fore of current aoooasaxlly isodae-i Mtar* anil palatal titbgli-- 

ut-io -.it?, tiiu t. r. lo» saodi! t of el*o trio* 1 tft t can Ld ocit.-.. 

lot vita tci* fali.a fre^aeaof current the sin mail oili rlso to 1 j*QOO 

or «re per second* ta* nepers,*;;* —%AUh 1* ealefly responsible for tb* nuec* 

sffeot—1* red cad very lo*i th-- teltn.je to hundred of tooataadfl— or 

er-j a cllUtr. a 1 x a * 


tut * MU Ctf- iK.tr. 

Van* tJMM ire s iiiiUr ef says In aiitoh tbs bl a fr .assay current on# W 
ilflUlitunit perhaps (no E*at 4cl** real !y used *nd ^nanllji ui«; tr.': 1# 

Is by riant of tbs “ violet nyi" sblbb cstbod Am t xot*s cjal lugaattful. 
??;•**# raj e t >i»r i#4 in VaanuE tal e Of Hr', flii# hiia; fsclllt't* tin 

s -llcntioa of the eum I to nrl aui p.rU of tire tody a 
than tale fetresit of el.olfiosL foxed is directed into tbs Tsouias lull 

ol-otrn s, toe visit an ta* tsoouc sot »* s * real*tamo**" tnls " realty 
Istig t * lnoerted *t thu sad of a es tel oondootoxi salt ajiag tfaa correal 
sboaL si it j tseli r.ossle si tku tip of «o itoslllr scald sat on an oil 

t x»y* It n* dim it. 

It trsaefoxes tn* d«bi* flc# of sl-lilo ty Into s floe, ounql^lita 
spray* tbit S«|- pass fully upas Uu earvoas syttsc* apox. toe otlie sad 
tit* tlssuis, sod apoq the Millions of anrve uni tluMl 0*1 Li tbet asks 
up* tbs body* 

Beit* 11;at* *l*efcyiail.*a*rgy* sad pur life^d*1 □ oiou ar* • mrand 
tar fc tli,e l- 1 -.a Ticjauc el. uroiic e of t'. elol'l ray* 
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VEaZ IMOHJAjM 01UUTIOI j£ *Xfl« 

ClU 1 a If at! Jttl Pei Of aiQna lata Ui« ay* tan, ■ filch flOfifl f rot 
Cba trplUtUoa of til* bliu me * IK tab* of to* violet raj *•• j-nrte*i 
iui a profound tffaol DfOB IJiM on tiro bjflj, 

2t tvnSa to tuns u;. or oxlti li« fatlr^u oiic.na * ntileJi m*t* icju- 
salatsd la ua tjiitit, to* * ted prolsali 11 of r-rntold nt titoi Ui 
tMab soy aot laic b««o rtluatd tiaum of look of oxj^mb and. o»oo» la 
too ojitOE. ai U pcufhUji to at trill - to all loo |tcs i«m of :« total las and 
tillcUn tl 00 m 

Ska roEorai or to ■« toaloo fore too ajatas oletn frsc too orgoBiae 
a cun of icn t'. rial it> hli.ftly Tinlaonoua in h« natsirw in at on* drop of 
SJio oaoo* ntmtad «««<oet, If taj#oio4 into tbi Olroiilatlno n a roll It 
or a »elnja ]'i ace Id j r or« lnatibtly fatr.l. 

SlflOtj ['IT 0401 of ail too dlHOill to Bltlu K*»kied 1* Jit 1 t — 0 XflO p 11 tl 
only knot# pro dim ad t| anato lafoottoDa* or tj condition* vtiloh elgkt 
bm BOna trued li aur^lcol In |00 If utUV—Iff t!i# r-auil Of B deficient 
txr^asoUn.. jioao r In iyatas* Iioauib of this t» cay leffor fna 

ftaj.daoh- , uiril- la. flo-4vfti»* rheaentlas, loetac.o* itlatlM, a*„ry frost 
of nortoHo debility aod Irritability, «te all tn* ca If old aye-torn 
oni ah roaolt furs a dlatratatm* of iht ureva r f .inati onitti of tho i.-cdj 
roll' ilBf.* 

It la eoauao of tala f&ct ttU tha a .UauMcn til" AH 111? F15L 2 
sot o-spaot, affionoio.a iqi' tfloaoelon 1 of ail ter a vf llllii 
raj tror. t'—;; t—la a d off •> atiis * 

7hm voodarful coao ntr:<,tlon of ilaotrloi 1 rOwor In tDi 9f ni iillsr 
ltOU~ IvaT itlculnttia Lb* bit od to oorlr * ftrci of airy kl i:d » anil 

to 149 tail tbs UlUt of tbs i ro 1 oU»« a ^itAfiaoo, th rtla, iolcb 
pro toot o no fore tooocln " rund dot a* or da Mil atitd, 

TO SOdi WHO aCCSfi SUHl. 

JSr - r / ptnon vito tiro • out readily or oto lr. oft* r**l*tano* and a os nr- tso*, 
Etii Vc lot rotid In tho eoaoiruatlfi and fortiUlllallo. orfoota of tin 
a :m Hi V Tiot ii Ha*, 

?ns fMfliln of fat|| .m la tn« sdael a la a roelut of troiio;»fl aork 
In tin contr ctlng if of tn# cEttolot or 1 Q anno*ntrail he 

tno clod upon* on ptrilojUr aubjjaat to the ixoUtltB of all dinar tntlf t 
Tbl* it itit to tliv oos nation* or -onln nptof tba luiitunoti olid 
to mpplj on*rcjr to to* CQtclat—and to thn aacoc il linn of tin auto 
Ifodtiot* of EUiol« fort) thioii rrod juta 0011*91 corn rapidly toan Ibtj 
Oid b* axontsd frflr tuo tlaaa«o* 

PToJ-fA tl ijrid >Aliy r a da Ota tn* r-onr Of xuiolt oontr -at | on, »o tbati 
If for Inal ndo. Ibo arc ssaoiia bat* : on or«i-t»xo bj obronio full ia, 

■« bate too dlatraaalne and anxli tj-fr odaoi n aeoditioo koean >> 

M trtur'i oracj .** TJmra or* a a tic* tod to 'm can thn if fifty to utnad 
OKI a of > "iirit«r t a oriicr* In thia ooublry* Hon till corn tn -r« cu 
bo of « t*la<’ro| liar'a orncr^ to tbl* country. UturmijiMU 
tract' m and otinr fore* of Isotlltad f- tii a« affoot* thara aaii la no 
jioaalblo s* tnod of aosputlnr- 

lot in «t*ry onto ef f tipi* n«jrD>l» t tfl*r* nail ‘• on* uednrljSc, 
footer*—and that la at u y-aaouKtilatl on of fatl^ua polaoao* Id atarj uif tbl* 
9 *j r-ocQU£4L 11 oa of fotlk u * jOlaon* r«a> ^odo to tba iff act of lnoraa**d 
oxidation. 11 d«Talof*d by t» donalotant aad lot*llllf*»t uae of tho 
iT-i. HI - TiO * iikT. 

for in a Xu ry gn«» tka oaaaa of on.-: on -41 oil da lit thv enter wntm* 
akloH c>t«i tba oalla dull and in v; and dro ay, 1* o**ro«* th* ,1 ■ V■ ip ,. 

of o^aao a ad oxl, * B( 
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vbioti Id ini ftn of tftc bi tl h Ir^qatasi currem* - 44 ! B,,ly 

iod ittilr nagocilliJuii 

tax vu.*; jut a rump to in oaimti jnuouuxiis* 

Eh* 3I„U Ml Tui mu; mat nlid Mai ■ prof ft Ud Offftot JfUii di aatlOQ* 

%eeau.an of the f gt tint it ItUaLntu I oa lji«roai«0 do* of 1 □ od to lb it 1 ■ 
JL(i‘J»Uto 4r .mii free waioM rlult dijMtivi furcteU mo ta d»T*iapad* 

It ha* bam aallicotad Usl ■ follnl n. tlw» <it» ef tin alaii Ml T-* flO.ir 
ItiT OT»r tH» BtaJKBdM free fflfldftn riant-■ to n hal ftQar afl*r Uaalif four* 
ti*a lie?* til a a soust of tt* pravlBB* UackI supply 1* diTilajiiii Shut t hi i 
iflBOft In 10* iij of ^tsd^olOt eOf# ootla# .atay# 1 1 on Of flipitlfi and 

is Itiiul Hag a daft clt« lnoroaai in tm dlfOfttifn power* oaa Only ba ro a- 
aftir acting the affiol of thi Star liu tlo*«l M*y in oAtai of la- 
diroatlOS Aoeam]tti*d ‘; a low a late of ton*, of diy all To organa and o defi-. 
utiBi biDOd sii; pi., la it*** arfui, 

IMA TZDbX? MAT am; TM ClfiOJl ATlOi* 

Mod ns# of uta om.iI it Uiafiti of th-. hi. n fr^aono. oarr^m, a# din- 
lopwd in t&« at.iM Mlfx TJOl /; 111, u tno atinutia affao it Km men nor# 
u 1 olroui >11 on — an rearlof T«tk ( f»cUntJr,- not inn of tM* boar* mi^U and 
IM* stroma tor. a parnta* tkftt Malt la cold *xt*r Iti Uipall r. dluUtii 
and Tartlfifi nAiUla*>a am titnca aniaat tltUt|| to tno ijifUtnsu of 
ooii air or eoll waotnar* 

HQ" IKK iTAM SET* flOL M MAT IVY On Dm*P lUAfSXlD. 

Oaa af the east natiataUi of in* offoctu of *ho at—. Mlf- * UK . MAT Id 
bit Ufiiftn cq i sr, T-x m - Ir„ f|l ■ r. * 

Tlili It lacaun or lt« itleJiitton of tA> tnedi mm ml tho ltd act# of 
aorta flu ii ac* of itilaA innraai^a tb« .otltity of impl ratldn and tn® 
at-or of iliUrlteni 

AlEBil thfirUM^i it will la aaBlood tAat tf.u ip^lidilUn of tMi allotrsda 
of the 1 Tax* wITl TltJ -. j,AT—. sof*j ii'®aliilf di :■ tha pa ieo-e* is tf L j otriu i 
the lit of tie atocAoM*--cli l ■« fallowed t.j a dooyaaed lai natio; .* This* j 
itaalf* la a powerful Cantor la ingmain.; oii«Uon and in (wiping io 
»uro«* th« InfLuoso# of lamina w&inb way Mi# anouaulatad in tin bligd 
itMui Or l» *tor*d dt in ta>- moan lea or join:- of th# - oa y * 

The etitulMlOn of r!i - lirlopf *a« r '■ 1 b da 111 la Md itii i inirtana 
dial nLstiad briathUi: eapaoll; io a* aiarli normal so tbi long MlU »U1 
porslt, aid *M«fa tluri Li an izeiiiiTi u«B4t or or<> nl a dasai:* Mol pa wood' 
In r»atOTlnt: tli* wboL* Edoknn£nc*-lbotb aboat nod Ln; i-u|ui to i oir 
normAl ooadltion, Siia fair* at* a iim muM of o*;.«b nsd tba oat pat of 
oarMonio a old* at ao in toiy MSMiry in Ntt«r n, m- nomri lain n av lo an: 

patholOj.laal itAti of tfta siiinltE* 

Iq> fju - hue romuTiA!. • linear Tit «m* 

?ft» akin la ana of Iki coat apmplor or ram of th* tody* tilt a wonderful 
and iflJLpiii funatlaa. It : U;i Mi [ *rt in iMo UdrMldi and ra(Ji*tion of 
MMi not in tha mpport of argaaii* %1 aft Tatiiia nnd caaolaa* aid profo-ad 
laludanaa fti lrttion an- banrt Ita tofinlt«Li fin* mt -work 

of na pllUllii ami n»n a, a&d Mi iBllutt oo ■= utlon alUi m..ry IstaroA] 
or*;an In tM* body* tlM it fital Is* art nftd* In toe jroyical am pnytiolo 1* 
ooanosy* not tuba ot raiMvatid* 

CM jTA-i iilT- VI4U? hft oofe* »i A tonlo* itUMmuitf udaVita And AUar** 
tlw. to at-rj noil a ad fltr. of ini* nmloaft am lstridet* O0T(flflE( B 
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By t’foporly Jlr o ua ire* l , n sha ton* uj the etiooiu fi'tro in4 t,lenti i» MlgA 

Arm til* v . r y foadatia* of phyelanL «>U- oIdi.* *u daa oontrnat or dUutl 
boo ill nutli, drawing to the *urfaCQ cor* blood or d|*oj p* tint; ino Acaaruliw 
lien of OiirfnoD blood, A* eg an a tun «*y ru , ill r* * 

f» «i' InsraNi* 14* hr* in la iipigli; of in* ilio, tvtoUu th* utaat 
of p»r ir lion, relief* [*ie »h?a «m nv e tt on Is 'Qn«, son OAnu of It* leMeno, 
and OCeforl t* dllffi tad c*it If eld *a;m 

■ten froc th* a tnadFel fit of treaty eu cto | tUolot* thr bis l ti At, at to 

recoti bli oUfUjr the oeBiiaitin, trliiftt*# the brio runt to tn* 

oho* Mi tad itlm t- but of he ei thfttl funotl oming ot r the on tiro oarf*ee of 
the bod ft 


SHii hPlKI eJSli 3 Tj fidi,T.. 100 a COJJ.NiCHOr it 

■t*rj afemoj *nd oiorj function of \m tody Are *tr,n*r directly or 
refloxiy ooufloeted with the riTOAt nerwe lo the Dtntif of *rm t jiloi) lolarbi 
or with thv lctriuntB ploi.il of oor* i tini radial* fro* oaeh of th* furtt- 
tnt the r i of» 

It i* for th 1 1 * re eon that *wn* of the eoAt **ri*leuib reeiUU iflot to 
ndigil AOionoe he** teOh atbnlixd lb oondi lion* tfuat A* e =1 r. t ly ha.: on gonneci- 
IIbb with th» os In** by thi a; ; ilsatldB of the SfM hlfl JsaT to lh* 

ipliiil boIhjco. 

fti> profound Influence of the uh ft photUl oirfadt In HIcjUiIbi th= 
dlliori* of rlgretoo |4s b< ffi o.- It* lots normal activity, OTUi UBsiDi, loc allied 
aob;—'. b t j or. vAloh Ini ifnr i with tti< free aifflOAlt) on or nutrition of eertntn 
blood. 4ltlrltMitltbRi 1* emnlfeet la tft>.. a piliiUlnn of the St., hi-- TJQJLI. V MAT. 
So dn*fi known to **410*1 *ai*no* cab *oooGril«h fcJvi rimin which *r* of 
aeilzoo pl*0*, *»«rjrtAy o«jcafi qg With the hi ,ri fr* ,U<a ttg j elaatrlo Aurrent* 
Settling that |4;«1 qUb* know of 01* t, by linn, or *ny .»t owl oath 04 p hu ewer 
rOd-iaii tin’ offedte wfilflh r.. -• Ltd- r - r* ■• !■ I B* ’4 th too _ : . [ V V i .. •. 

By roll** lot the tril b ib : tin nstTMt *y*t*!t of the indue not of texlae 
thlbh El>;bt etihrtiii Irip ttiie iibk< and ), rl tatl« t It irln. i natfol *lo*t * 

It itlsulu a on 11 Activity Ihibiubi of the praaottaoiid offagt I osert* »j o a 
eery* **4 *anl« fibre t nqd th* r* by hr In ,-a about t * re a or Bilan of norsnl 
p>hy*i o,a. 1 owl nativity. 

It lnor-*Bii i otruar.th end vital on*r«y. It ittsalaivi tb« favllnt of 
woll-bel a .-** the Ability to ,-jrfarc inn re need work* it it[rgv«b the apyatUt, 

£ ad t go a ll an And mm iidl Ati Oil , It fetor A elltin-ClSh by * ti :.>li i,: 1 n,, the nor — 

&«l nciitlty Of th* Xldpfl; A, ov !■ ur. * m'sl r.# I \ Ot race ■ lo«i- 1 nhd .;* t*r*l 
[ilia, wad l» aico* t jislVwrsaUy d«pigdnt'l« in fiOut* rldUitllc, UbHfib* 
joIaiIoa oad All alow , o reealtlc; tras the re vrtlon of waate rro^oti In 
tJl *y*t*tr ar th-. 1 kOaI**o* of **i c»l c -i la : o i I eir , 

!U mfiidii or jr rLic..fioj] 

_ 7h. *ith9d of # plyln. the 3f^ji Ml tlOhi 1 ; iuT i» *o Util* that a ahild can 
oant ul te th™ doTioi, bam he a** boon ihowtu If sorely rr^lre* tmt you 
Uta rt the atUabrant fldjj Into th- tt* Arret 1 toolwt *ad then turn on the 
our root* If th • cnahih.> dod* not be gla to or*r^te, torn th* m.;i 1 t«r to the 
ri It mill it 4 »k * 11 . • In to tv rj.int iaor« ■, an to th I l^| u- 
Bfaii** tlin itr-'flfU of th* oorroaf s dat; thrO-gh u* tidal.-ode a • 1'nlo rtgaim Li 
tot li not * th41—off anvltoi), >at ilirly r : 4l M fhc •ironeth af th* aar- 
r ot, -non yon *re ttirau h utiofi th> Tj 01 ,. aaT doteob tin sine froc the Uxr 

B6C '• OT J’ B- ’ t .-Is . 
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7hl* tMFilai F* .jI ’-I « Iftltol: no aillii- at r.ny kind* If •Ucirpdn 
Hflfflt* i.■■»«" la the t4*ar«i und of the hivUa, nsdib the *j lt- 

oitnr ioeic*t« »ni: pro*# the haii r tci ilhar aaffi aiinU; to ivk> * tl-iii eon- 
anotion# If tfiD ifioyld v rvak. «nU« la me tha i»ct cetliad =uic 

-s r »srUJ to !■«#, fuceT -lUairadna fro? LI, tt j lla&tor nalltr. 


Aifl-nflO* 

fh* TtGLst flaT mould not to Hand ob the 
milo th« •»'# i* V#ld; tr tad «i th cat r or 
It li t&>' *r.x <• 4 a »oy other eleatrlaa,! deeloe, 
auaordi hi. ly* 

Cur ifafljlij Alio t« ot!ft*rt*’d that tfia uahlaa l« 
ore etnndlo la me fathtai or "CFBaad"., eon tact vllii 
tl;>*» or to? stti r aiiaLUo devise that cluht ooeplo M 


aontn or oof tort of tn<* od 
any uii"- 11 , .id \t- Taxation* 
ood of a on r*« suit t« iuadl*d 


net uaed while you 
a e a £ r or rn la tor 
a »nort OifOUitl 


?he roiiai ltf 

Uflot Fiitltl 
• iff to «tudy 
i,iin a t to a#n: 
TieiA; hil Ot 

goner r a 


GXVlttAL IBvTJLlTCTlWa 

loetruotl on a ore wtUUr la to* *»?« tnd will fir# iiv 

If properly foolo»d# flurt ora bob? taat taeka for inowt who dm 
tfaeper- Into tbit a^J»at tad »• eeutg ■* : i*i uf>oo yony n- 
joa the latent information oST- rloi thane. fa r ootrend that 
all tie** to ui#d in 4 fli)j actloii wi th itlilo* ntalttd Iron too 
I'lljil otir: * 

flu dU«i> t cr daoraar* v n 1 on mo T301.iT ft aJ la eapoBlally [..aiifled 
to help a ft ao * rind in th if an tura that* Isa to ail of lfo.. ini* thee# Is. la 
th • J. Bl F»et to 00 holder Lf!#U tr Lee n t lr. hi j^iUoUl 0 * TM» ?U ; ulag 

rake ft eaiiffr !c find th * tr, tssst for the part outer allstnt free wixteh ye*- 
Eiiy te eufferlBj.- ibiftiar |i.Q«itl VUj a ap# ol ally wjiuo the electrode la to he 
Qiod la dir at got tact with lb* fa kin. It la vuU to laur* thorough dryncl* 
of thu aurfede fcy dmiln, otter the itlo m 11 rr r Llaotlnn of tola o. itoarel 
Of linOt nr ifiEO other due tint; [Under, 7hl t a ill fag 111 la to the Eflil of 
tM dbdtFdil* t o and fro on \ n.m i irfiiu gf the akin, a ad eek# iht tr-i#tsant 
cdoB rOT-i rdoBtfast aafl eat; to t-ltn# 

*fihG jyfj— Ban xadi ue ourrent* and keep iiactr ■- Vo 1 in oeutact *ith the 
• kin. Hove it -indy ot r the a arf ad* tff«oLid for four or fir# etna tea # 

Sa c\ eadioal cod ipitk la ilm nl <.ha#t tare# of the utility or tt04? Hj if la 
tm it eaedUlPBk or ev«o In tteto sr*f*« abioeouti of the an at old ! o#ui vhlak 
ordinarily r »ilt in operil lea, Jg thu t«..i nn) h ; ethfee, or period of 
lR-;.i oil - a* • t i «? - v oh .: i tr- t-1 ., . In s ■ . t fit . with 

oMllii f ’Tir, handagha qrmhAi flf(o*n~Elaat« tr atieegta ahoilil t« |1 tod 
at iialfohoar laUrtoltt until thu ffmr au aide* nq the pat leal Hraplraa 
freely# 

hClil ( : i ' I-.; } — if plj *l« ttodo lo 1 for a out fhe elauL-r* to Lh# *oLlre 
eurfaaa n,f sted, tiiln tha our rent ai atr u u a# can l»e odafortitl* tiorna 
three or fo^-r Llr. i dally. Tor fcolla or OdJilUkijL.-.. j the length of till a « pli¬ 
cation ah said he a a tended# firt#i«B-clMld * 'Yilos tj ona , tee or three tlftoi 
4«yii aro non# too c*g •» Th* peralatent and am fill ap UqaUob or um- high 
(r* ,ul nc our rent In theee oeogitlon* not osly a/f*gl> tn*lr fomiien, hut 
t-oti to r liere the Indurr lioo and leproTa the gaaeral oonflltlas of tbo a&ln 

itcr»clA falilog Self J —#» ttaw Electrode Mo* 4# aterti£ with a ilic om 

rent# *eJ ^radrually loortitlAf; until tht.ro 1# a dooldodly itUiFf tic,,;He its# 
tiod* Tea the alvotorde took a ■ forth o* ; the eatlrti t«lo« dally# lorm n. 
aqd ni.&t, for ehoiit ten jcloutua# kn ny patlteata hero* ift'. r a ton f] ft; n 
ldutlahi of tiri finii » i*T f foil li* tht thler Alep die dli#t:p*qrid, an- eLrong 
£.*.r r.T f-.-L or ta« (: r . ' * e. It lit - *%-.%: >j - to ru ■ i 

i;laa> elaoterde ot r the told pel glare until n rl h radneita 1* pro un«4« vnlo 

feauiL it muni# trau at #> . 

1 *« “«• 0, tHt eUllt .,. 
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— 

If thl * f« • 11 Lfli, of iMTtii a *i] In **• ally Induced. tad if it ftnllU 
far ace* hour ift >r aaob avpilcatl on* It 1* a Leo* l ««r t ■ i n that cn«h 
toad of • Lantiac kind *111 bs" aacniri li t»sd by in I * n inod of trsAteaat* 

ifgiClA — a. 1 1 j lltotroda Kd * 1 a boat iam or oi Jit el tin two* mint: ■ rt- 
dlux-.*troni narrnot> »itn ItIoc a ** s.snural oey tn re-ion of 

tbo ipiun on tbs loft aid* thou Id bo tt-jf Utoro4 (j fily lrnit«d tad on refill 
trstlucl tnojld i* anKUlitind lUni; the otari« of tbs spin* far fl?n 
JEl but* ■ »L a nab t root coat* 7b I ■ lo ifltsoded to itlcnl'-l* Eb* or«,an* of 
iltioitUn ond '-roce *aa * of and *i* tell ■ tl on. 

It 4 d 1}> cni*rliH; la tn« prod nation of nos r»4 U od will nod in- 
cruaiii tho oxygon* on frylag ponsr of tbi rod sorptiooiso, bulla* diTtlaf- 
riae oaeos, ■blob lo onrriod to sooty dolt and tiaou* in tbs oyotoca 
EjtClCmCiiA (Lutbagn J— Um dleotrcbs To* 1 moo lxt#.al trait tbs aaUn am 
offvotsd far flftoAH el nil lu * at a tie*, r* jutlft, Uim tr«ltvao| tolas 
Tory of ton ana or fc*o traatiranu nil! ‘ford a cirtalnui doi.rso of r lief lo 
ths*« so noi tl am. 

BLaCISjaDh — Trsnteonf «1 tH Xiao trod# So.l tto or Ibmo Ut«a a Joy. 
rarmlly itlciil nu* th* nor*! nutrition of tbs akU ana ntl'i iam l aor- 
nfltli* eaftkurwfc Itb sa^aatiti, itaaotnf not ton* la* and appiieat} on* of odd 
saiir or H Iroolsc* 1 »; tb « rites of lea— mil of «hlob ar< nffsatlvs na- 

not--.' a * 

fibOSO&I ?I?«- fibers iparla. aufflaiaot to prodaoa a redds aim; of tbo ids, 
vblnb ray bo producid by ths au trodo on in an or «ar* o vr.y fro- 

la* lurfaaa » ahaall b« add nl* tar«d OT«r tbs o tiro aJual, fbla tro leant 
abonld aentinm for four of fir* eLsuu i, rn|*at d tbrso or four H:ai 
dully. And bo follonod in aao& lastofloo by a ganaral traabast On tha anr» 
foot of tba akin al to lltotroda Ko * 1* Uia C ^ or* Qvdirtttor fo. 16, wblob 
will alia bo biwflalal. 

imil.'il^-ttia Qaotrod* So. 1 vttb a codlif Sflrrani to to •ffau&sd a pot* 

■ hi* ubaiUd only bn ntpllad for a ft: CUDQ b i r and if pootlbls the area 

abaul bo tborou hljr a* d* m j (for thf •-•ft 1 at Lao of lb< *1 strode* 

Tory r*t t,- r lull^ ana fr« N»etli ® n»our- d m trtii* jo* t tj on* , :«eami or 

tho fA 0 t tbit lbs olrbdlntloa of tbs land ll tto par lb lb a ties; “tad, 

tbo stagnant blood tolbi oorrr d out and a *b* a up* ly of rloJw be titn-bui idtn 

blood brou bt to tbo porta* 

at ran, entrant, through .UsAto^u So, 1 i;ark m- alia 
for a rlbalo aail than apply the «1 ctroda la contact ill& lbs obln, cot lap: 

■ 1 Owlj' Star tbo s.f clod • at) an* 

0**’Ai.. K— Tho u*s Of Oi&oo ioonr- t ?, t^r So* 16. Utually , 1 f t reilif. Jtp^ 

ply Utatrsdt lo* 1 ilth a xlld current osar leifam of osm usd bank of ns el* 
i jtadrsl Id aio trsabcoot oner tbs on lire aurfAdt of Ins body uoaally nolpo 
Q~ lArrh • In btDL r “bb or tlnal dat-rrh, ar a additions of Inn itoneltn. » 

tbo troatroAL liquid bn ?. ry [sniittiit. lam ttui It ti; tnlto tbrso of four 
rfootha bn fora a deal oaaldod tons fit m ba iSiSrltomd, 

COilk dX7bAi:lTlnu »Di* dlsotro i la. 1 si th # fairly OtrOn current for 
Af pro ale* inly five Elnuisn ot« r tbs affoatsd am until a ruiain 1* p roduond 
on the ijcih* ; o- :1 ot;od' in scat act thr^Kbaat tr- -a ■ -ri* 
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Cotl/J IS re 11.-U0 -- Cid n* lahnlji Uoria b:« u mail If 4 rollof for ecld • or tnl a 
*4, nd * ml a : on t L fc ■- 5 . tt or fit II a* 1 olartrotf* ci r tbu for,, tie i, a » asm a ad 
aid#a a; fad*. *lth a cli-i currant tala* a day la na Having* x mb* rat to do 
trouisooi* by -■ ft lid -. t1 oq of th l »iitjtro<lf to tb* onoot, obdocoq a ad a pi an 

• nould fcluaya In t pari of t.ia troat ;na: for Go Ida, a a It Vila built IQ 
l nor* am inriiiitnndv add bit un ^gv&Lnoiaoe* 

tf Du alt a trod* |g» 4* rcjtbln& It ^*nU; of r tftt ioil)r a vary day 
for td.r u at four Una; > *ltn. * did aarr«fllt dims ooir, tbi aonlj ■•*•-• *i li 
idTUibl* but Aa *Mf faro* * imtit.ai, or da not up* mb y hair t&nle, imutir, 
or * pi x thi «iaatro4i »A11 l Ui> hair or uo-jIt I* saiit in any *»y . 

DTdr^fj !a--a 1 4; 414 Jtro.-. Ho, 1 * 1 th * afcroGr ourr nt ov»r lira r ..'ion of 

itBrieh illb an >i rilh - u on Luti^ flu slput.-i dally* Vnla ihoild ( in 
Hfflaliei ties* ohm culid lejiroUEiat. In ill eiui of ljiti*inlii apt a I 
trmatcant la coat tal* f 1 ol *L » *e? totally «■ r that* Tirt^brni vbltm 111 
on t a. t e tf i of Uti U 4 t b*t«oaa tn« l»q t hsidf r of to* a .ojldar Uidu 
and tfcv Bpiuar t. order Of the Jtlyi* 

11*1^^ Pi* OB hand Itirohl tf, fBhit or tnlo dloth ova l: affaofod area* tfM 4_ 

lietroi]* Vo* 1 * with a slid o arrant* Ira at *>fih day for atout four or Uu 

clBUtii. If mob* I bl l flora ate? tn* admnt Ktr.'BCtn. iificUiip if U li a 
data bf long *%aQdt Q& , 

HI *Ta. *1 iTilAUr— U 1 *- alnotrOda Ec* £ or So * 7 t din a To . y ctlo Par re . : fc 
for a Ihert jorlaei tif tra or tbr-a cl hdf; «• Clean t&* «yaltda and Ujil! till* 
trim ttoii t dolly* ibtti tat i;.n tlrod free hUnprk, or fr»i «orfcl*t uad*r 

• 1 «0 trie llfbta* nil tr. atrvqt Till lo found tIQ«idlA|jtf Fa at Tut* at thl 
Bain til. 3 011 call. tif. r in* tr tl« ftrta tn Iceiru'. *«d Vitality* 

Col Vj.s— -ffiaiVo or* Bumi that yield to IU lr*“ U:nr,t Of th* Tt3U W-IUT • &»■ 

So- 2 BiBotrod* "its. a a itfon L a ouffjfit In : uil'la liililiit too irucJi 41a* 
oocfor t» and ifynt thrush i ihln nnnd k«i refill f o« IniiMi) of elr-ot sire 

t&reugft tu* till b * It ihoilB u tr. n-J daili free tnrpu tt-fif. clout 

DjtAf lid IJt—fl o . Of JuT ftaa LtBuml i lanala ruiAlta lb tbn tr-at^aql of 
lirmy Ulr. i* r* opssand diootrel* JJo* l« .min,, tsr-o to four cl on tat dm ly. 

It tii of feUri-i duo*t««ry to dao uila tr»*t»n , t for o aud«r of ibpci 
for™ any dibit not hti -j of is-j re tocooi oon bo axptetid * bat It la aatonloftiaf 
an copy o&a a will ranyood to tAlt tn leant* 

tfmT y.-,v, n — 7r *t ttm i"t* ii for CatorrA* 

3*.'.U5E,-" 1 lUetffldt So* 1 “Its i. rile: Current it : for SOod nan .loan til 

tft« baok of On Ok* tf Ihji cb L a not ^lu rolinf Croat Ilia itof.ch Hth an a{ * 
plioat on of dla strouii ip« l, ait o t , for t*e or t&ro* climtaii «ad aq «ooa- 
atonal appll fli 11 or. doih Usu ■ * I !?-• . 1 t la alcoB inn- i,o*oi»ry to b> ,■• Iha t 
V □ ovary or canto at border ear* fa 1 attontlop oftoald bo j nia to thu oooitltlon 
of tJm bcHi.lo* at l»i i too dm Ly irov*±*iila onoold '• o aao/arad* In ord*r 
to A*l" 4*rry Off Lh« |?ol*on* RanOfolOd la th* 
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1 7,TL>. Eft Vi. OJJ-l-— UtClrotU Bo- i I'lli eibj (] #» E-r aliiCH * nltuf ts tni 
iffaoixl »r* k# 9ft* 4 job£1 he entrant ter fttont tur*.® to ftio dottm. io- 
Anl nr pi ton Llan* of Mtif-dylftAt or acid v«t«r *ft r tr » t?en t, ign- 
tl ** » pro** at i rut •*«!« tocm • 

£ 3a GE M **-*[■-j.ij UtQlrOda If* 1 to ttm tafil of th* I*£<1| nook nnl ij»- 
kreii tat iSr«'* to flii.' siimtii *iui m • trou. *. aarr*- t i« mir ajib 
tolar t> . A fli.-clojt' ft; pilflM ion il do tin Mi l II ■- 1 BOitttn 1* of T*rj 
bonofit in i id * uuju |t,oi* It It fte*;i**bA# ta oat* ik« on* oln 
Hk* tr.d >« ft ] 11 u b 11 f«n* MlartT' r |tQAftfhi*, ft* IBH tt»A tft« mfttvvit hj 
tti piUiot AleiiU to ar plf tft* trmnat m* tA« affeal of 
■ill fula* ftft* 

3ft* eieKACB** 

a t Bid* ffo* 1 La Uiof ft ad n- f 11 tf ti On. tnr&Ji.fl (sj;# dr Boqd. 
Korftltf it iffiotn^io^i, ii ft troth ft ti^rront u to*olil* 1* rtfoE»ml*f * 
ftftil tn« * s ■ o :i -,f tli* oorr.iiji tftu iii* tl • It t 44lr«f for tn rim>.i4 

20 7E j Qm II* o trod* bo* I dtrvSl tn th« «ff»o' 4 i at 

for Jjoftt ft f* 1 ' iioonim* a «t iviHaiUoti r» v r>- >*n*flalil* it i» 
a 4 limbi*- In Shftft* OanoUl DU to . lid tJio AjiAffc tr t:rvrl^* olid iiftl li¬ 
ft* fttrsn& ft Bflt it-irk ft a oas b* bor 0 «, Za.ii, Jivl;* to Ifirilt nj tn* 

jd^E* fttfi, | 10 n # And r-Eoru a 1 ■ a Dif-f.- tl oil * 

011 lifCiradu So. 6 * Kmim* d«r tbs *vl n<r iftci , Li* 

■ q ftr-i-lle: Ll on of flailrai » Jfe. *4 to tn . ook of ID* lurid no: nook, 

fti tfvi* 1* ■ r> uuflsUit In All bmoi u*. a t ry eilf awriiit. 

aatlon of tnr -I tc fll* it: nut ■ t* r ft( meT uiita* 

;.,Ji |*la— J*o III t vrgOfl JTc . 1 o» r th ..ff* cited *r " for t nr tc Min 
tLMtlfe ditl}* If tfift fDiiii 1* ■ rjr ltd on joa ejijt r® • ftt tfti* ippll- 
oit on Ewton oftoH ft; , H«ln ■ cftiilue o-rrocit la*) laor*fttl« It «« tft* 
aiir t«aou* loauitariil to ta» ^>(UaiU*a* -la co*t ai»<ti taU 
kin Oft t L a Cft d u • « rullftf. 

ai/i-.j ;;--j- If ffcl-i--9 r« t *4 o* fl t» f r> -• ■< ily fu .Loi vjv jli of ta* V:0~ .v 
BaT In ID* Oh*■>- of nanlai aolhtr*. U»otra«« Bo* l ’« mitt toady 

9T r in* if .nil for fit* to tvT'iQ Elan to* At « tic*, r* iiHtlai tfto 

tr t at *t i #t t!ii ■ t) a « ui«y, 

"I- - -r il HD :liu*4M In r*U*»«r. 1 r. flit Qua* th» * l-Ua.i- 

tl on of XlftOtr^do fo.i to ID* ft* f ct*d ipit> -. i tf - ft alEOot Jinil-ti r#U*fi 
A £ild on rr* a L Lft n gartiniliil* 

FAiuLTiJla — . a*T 1 ft ruearci odedi in tbo rv llif of tM* mlftdjr. Jfti* 

1ft tr* tnd ft lift lift a irQ Jv So. 1 EOYin. It Alan £ tfid ft. fftdtld euioI .i il tB 
* ivraoi a'lrnnt* tD» ippLimUia of > ftr-ftrit tbroutJt ft farkliB toval ntig 
it biasfLglilt And a 1 id tm t»nl of ifti* kloi for fit* lo *1» =;oat«a 
dnlift r*11* f nftoaLd bi fill* 

fllii—UdLlT aaI 1* rococaoadftd for tft tr j trust of ltd* Afflict! m * Algo 
troi A io. a It.rlaatvd f01 «■ 1 n*« I itoi. * li rftagriu ndo *. "g mii- 

r ; * t ID* 1 In t J +1 g tr . * . u n i jfgj cgflf r if, yflur nUli 
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i&liUSS*. 1 [jL*— 7er rllaacBtliCi *lron fiiritnU nr* re CaicetBd4d > itu etrade 
Eo. 1 1* »ts itieuIt! t»: a| f iled to tfi* nffaetad *ran until 

thu ] *is U«i«kt* la M'linlO' tlaa of fir* to ten clout** 1* adiUnH*, 

■ Bd on 1* * -jill«d it of tun ni Lb* u* r nitlftii V* tit,- *nt tr« lust 
throat ft i dlaUi or ursafft lijtn of trsi* Turklih teviitnc* 

fldnLr thim. * *—4a* UaeAhUff end aiut »*ih* 

OJUB *c&* «nn aati* 

dTlfi JOltTj KQ< 'OfIff R*Cj£ -3U uFUUZ > 7lnl‘. 


jot. t . . . - - ,i*c t rod * la, 3 la ami *itn * did atnuil* E**p la aldt* 

Contact el U the alia mi B«t for t&T » to flw dflu t# * * It It 1* * lUt 
hm-ii t4i*i 4** trie* dally, Aj.piluis 11 oo* of »rui; out of cold 

■alar, «j h* tcjliytd *f t-jr ••oh IroMtcaat, 1* *’»!*-, ta« sloth hi for 
ihiTimI hour* If aenviiii) • 

oPh- HI— C eat*o t ifUfletl tsi Site Hite t ratio So. 1. ailn n did car- 
tent alth And tn»fl ahnrj ipaiki Uraj n .* na a rule >!e« 0»n- 

*lc«r 1»1# rill* ft 

ETLCnhA. Has Ah 4 flfcaA*£ n*£ MSI** * 


Wilt TO*- tr«« Iloottdd* Marn It loltllh thw «’*rK* full thro* ft the *Ua 
i 4 *t*Md Of tfii f iBB of the Blue trod* to the Affuatcd n o*. lie u 
a . roe * currant *a (loiilfali# ?r*atc*at should i*»t tar** to fir* 
aaoondat ir;il ftir; thr*o 4iya. 


fiUiaiSff 


fQ* iti* -h1 v.-. 7 d*T 1* Euiriatevl for «n* j’vr fore 4*1* of 

rurORatB, igaU*; any defeat* In re terlil or aarkcan*Alp Of nay hind 
fa* if mu- mi 7* TlOui'. ji>Y It rode out of tit* twot c«t*rUtt iiliiuk ro 

It* o £ f I ula 00 nfld i urn" 111ty, nn,t! th* uehlfiel in hd f*0 t-i f*d kft- M**vE~ 
bled bj fekln*^- sorctfiMhs 


30 OH* Ott* ‘sHUf Li 1 F& Id, 

7n» t ;n t«it *cl*ntlat* t*ll«¥ It u; U i fore of *1*0 trial lj, 
fit* raialt* of TI© -,*? iUT ttU tgatF. slmt tirranl tit* boll of lo th* 
a U of El real *. It *010*. forth *,& the as,t*toeo 1 nt so thod of anhlavl n tf 
th* dr*.auloti*# 

It it * * 11 1 ?' tad lJab .1 la thl* co-uatr J too fund ran **U fifty dUInn 
delUre » r# Lott at rj j. r, tnr o * r. tlultiiei.ii not «r*t* anan^h to 
Armas ttt% at* Of p • fftialnnl tthlL- th* 1 ** t4kt r. *4 t„ £ pie 

OSv r-f ntluao or 1 Ei h i'O fin Of tit Hits n Be *4ii-fl; u* la, funs 
tin aoaoqclo r0J Qt of till, ifia * r* t«r th-a th*t or.uaud ty liiieit. 

IUq; Of tit* ohl* ml i]*alel|*ti lo #Awa ti i <ir: i. tr*Mtr* at oia U nd that 
90 f*l OO&I Of tall Ion* do-Id W prittutid by the r• o:ar u* Of th* 
ii'ht: uni¬ 
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Sterling Violet Ray 

INSTRUCTION BOOK 




{JvTHptcU Tbiilf 

Charts, Diagrams and Directions lor the 
Treaimenl of all Ailments Amen¬ 
able to the Sterling Violet 
Ray Generator 


CUrrJjBfJoJ tip 

i lie Originator and Inventor of 
die Solid Coil Spnrkless Type 
High frequency Generator 


PrCfilt i»!H 


THE STERLING CORPORATION 

m a hiJfAmiiqfni or 

timsmPlL Ahb IMhHQVEO CiLilON^ IN El E^ThlCAL 
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r*H HiliUTALI r-i IN H«|WB 

■pm LJIBD<IA14HiCi U AP-UrHI^N 

«*DF In l. U S A * F&jl EIBS 
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INTRODUCTION 

*'si";"*''«> u,. 


-- -h, M-ui f.^rve^jc 

Jrvatmcnt paiiW* 

*' r ^ rt i '■Kptricrm-f irnu "'cmu— 

want*— 1 -* ■- snstariSg 

1 * 

S^srSSs-iS®^ 

hnow u, e bwufui .ml TaLe^SrL^ flI . h ^uld 
an JjJ Eif l P yau ■wlb.rtiij?* ** Vjolct Ra > 

*°* ffEwtn iTi^iiauc W ^ ^!A“ s " arc 

hflVc hetn nmit ail eIibiu °“ E ' Jwwiihk Ttpom 
Ihff flEdf of EMwS£™.| a * T »'**” TO err □□ 
out e.'ijfiuitanin. " " *^ ai r f^rrltdi iwijr hy 

in I! proper?'. 11 , ' OQr ditl aJ,d l ™' 

there i^njf B o F ]"eV' U n.o djj] l i^ S!e?Iil>l: ' Vic,lcl Ra / 

a mild Hitt h.ith in ^ 


*? crIta T VS&lE ‘ to. Cm. 

«£,*k« r sw? . 7 . arraBL. 

J Tl.t£T"'? c “ 3c ' 

oJ iind w!Eh e £ £, Cner ' VOr Mn b * °P«H *5 by * n , 

Ufa T«n. aMurirtc* sfur lt j,, ihMi'utEly 

£LrT° t l p r £ c ced ** ™ Wi: * 

r^gs^rsffi'jr^'gSa.™- 

Sib?Ja«J‘JP ,, * r ° ot h * vi "« 4 “>*" "’»e 

Stfcpnd:—HencH?^ tbt electrii; light b-jib from 

Oflcpv™ h 1 ^ j CS " tW f hc P lUiq iri D * hM ' 

Once you have dune Huh. insert whatever Apoli- 

^?, r . ^ ou i n Eg the hanJI*. 

nm <&:—1 ui-n on ill* cwrreni in juat the same 
way »in when .you turn ujj the light. 

TJit Centra cor should itert ‘hutting at once 
Should it not do ao turn eHe knurled jutting 
khoE>— upon lhe from; of which appear* the word* 

"Patents Pending"—Etward 'W 1 ’ i Weaker) — 
three or four rums. If after dial the G^neraE p f 
does not ^Urt, turn the knurled knob slowly 
toward “S ' 1 until the Generator starts ”b uearn g." 

It iom-Etimefl happens shall while the current is 
ihut oe 7 at your bmp socket, ::gmenne turns the 
adjusting k^ob towards "'S" (Stronger)—ri era 
suspenEing that by turning the adjuaMeig knob 10 
the right, cl^se to nr as Jar as it wall go. the enr- 
*=t1t is bEldgod from one wire oF the line to the 
orlier wire without passing through lb? handle 
where the High Frequency imd ViedcE Ray is 
produced ami let into the ^liiaa Applicator. 

Were you io leave the cprreni bridged in tills 
way far- _i few minutes the rfcictricEty would be 
changed intg heqt and ruin the inauldlEcm in the 
Generator. 


OPERATING IW^TftUCTIG^S 


When llie kn#li Li rurn^J; «ci w ■! ,1 S, W“ i'Wrnk- 
% n ~ ! " 'inrip y lurm o[F th r ramm, itepaLnc 1h- 
aener4E«r-p , bi^i^ nfi " kt doina □« E 

*»™J!r!Lt= Th 5 hfti* ^bould wvec be 

if WhSle B . thj! tunem h off, ** you, 
theiii linD^f whes EO iiop lijrning. H-- reguij.t-nr' 
th * mjr *'*K[h of ihe curTrnl in rite A™Uc*i 6 r 
wSulfl 1 be Generqior U wifl-rkme er “butime" 1 yew 
qan ^H-Rity -when tb stop Eurjuin« ie hir.rr 

lur u n twwiM W - the wer ihf. r jy^i 

WlltL f JS 5 .f l ? ,:,re ?C3li lUrTC th? kewA tD . 

wjj-4 i Lbc Rironiicr the eurrehl. 

But at ev«-YlhLrt|C lias a Unlit and every tm m 
purjiflHt,, hcEC wc altu lint a EimLt. Wt cuuld not 
Tutu lhe knob to tiie ri|jhl iortvtr anil exn^i, i D 
JTft ™ =v=r mweatirtB tuneni. -nse C^EtsmtoT 
leaven our Ubomatte* ut tj|un-ed thht to n T *. 
iltice it dJttSprroiK* tiwrtftt Li lbc tltateni thirtc to 
untwtfnble, 

Yrju rajiy slart c« UH lhe GePCr»Ecr wnh the 
utmait eare but 411 yo*4 beccsne s^vog-e Ij^IUh 
with U you may bcconre recklnsi-^ire 51 U do at 
Cimes, ii!L ea h«FIUlta ttallLte—you may turn np *nd 
on Eb Lee hew Ear yrau can go. hpw much more 
you can n-E&jld than Jqlsa bI Juhn. ILftt iTete the 

Generator by never fgrgtiiinfi to da wbit ii 
proper and rijjhi dmngei the "hiflAiJne.^ ^aund, n& 
a waFPiing h then if yau inaiat Ihir you kr-aw y aU 
can ^tand Enorc and you dsre to Inuude by ^m- 
ifb; the kfldb farther, Lhe Genet atur ■!,!:” nvnjiiic- 
illy ahllU efF Ehe current Of lathcT Lt bridge* it 
□nd you cann&t ^et m^re than yon aught to, 

The Sleriing ViokL Rjy Gc^craiDr U adapL<ed 
for univcrsol itat. It ■Hftttfci as well ¥riih Direct 
-in with Ahifnoting turtcm—and opctntei je any 
voltage from E&B to 15D voSes. The GeUE tutor 
made to operate at 22& voh* can be upe-.iie^ at 
any volia^fc from 15D in 2Sd volta, When Gencr- 
atoru to operate at d higher veil age .irr desired 
we Mt prepated to malce th^rti Ofi ahofl siDtkc, 
Tbo Snme 11 trot if the Generate™ are desired tu 
operate In voLtager. anywhere [rorn i& to 100 volte. 

AfEet you beCUme iCCusTDined W the Ge^tersiut 
yon can quickly tell by the volume of lish* nnd 
the uound jitist how airuoa the IflW ii 

CARE OF GENEHATOR 

Ea,fh Sterling Violet Rny iud High Frequency 
Generator leave* ouc Laboratories In perfect 
dition and property adjusted anti whep treated 
with juit ordit :iizy e.iru ,mil uperaLin^ some a* di¬ 
rected on page 2 should kst indefinitely, Mever- 
theless once in a creat while it may happen ?ho l 
the Generator workft ^ith aft irttgular and rlatk- 
in ? - ft^Lijfl—this- can happen thru two Ga-use*, 

One—nnd mont com^.an—h ih® breaking ol 
iSOfd jWat as it tfiiet* ihe handle and on<e in s 
areat while ihe c«td ttreaks where it eci=?Fa the 
kefttrAtdF bojpc. To repair this without returning 
Me^itr^Eflc 10 14a—simply proceed follows; 

While the Genetactit m funning hold h.-thdlt in 
one hand with Applicat^f inaened ami wlch uth^r 
hand move eord h a few inches Emm hendk, aide- 
ways—up and deleft ami twist. While n& dmnjt 
if cord is broken b^-dle, lhe bfPken psn, will 
mnmentnnly and irregularly some in conEa-:; :ind 
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rJn T ?" b 5 £; 

Juiticia t^wanL, -w 

g«&jggyarfsjs 

S&gSBgggSBi 

‘■A**■? •* S.«ts: 
■ae ff «- ;£‘bv "2 

constructed that m inm« nl ]f K c<,n *nsu= r ]9 

O-i^c in CiicEi jjon_,■ _ h| Iwfl wires— 

^ j3 J" : 7 wi,E IW to ritbe3rpflifcLiu Efl ■“HMtwuj 

he Were to t4t}i pa BE ,Jj Wlliiett 

fotind. After Ebk k.i™ ** * L|£ttten «r*wi i« 
itreivn. ntLd bcin^ adiLnitinL t L?^ C k * rti,r,t Wwt urn! 

wife ipn,njf before „-„Z,ir> ■. knob ini fl *pLnf 

spring la tery imuStam L1 T ? UeE - ^blg 

»&. g “Hi F£ S 

Should it happen while usin^ Gtiieraior «nLv , 
very we^k and flint slow c£ current ip obtain e/ji 
A wfa«l«r even while taiii* the [nt«™Z£ 
rarfiiLc Applic.uar—It mny hr rained thru a tain 

m of punemre r 9 ihe HL c h TtnEtti Coil which 

w found mtftfc the rubber handle. This seldom or 

never happenr. und |* only mcnUoped ni i piecau 
tioTi so iJin t the owner of Sterling Gtatraipf 
wU[ not ship the qitiit Generator to hj lor re¬ 
pairs. In tMi cant all That ;-j rebuked k to a end 
us tbtf tt:Kh Ttnitejt CflU alone- Remove thli 
from handle ns above directed mail same io nt 
md we #i)l replace it wttHwat detay* 

CARE OF CLASS APPLICATORS 

The Sterling Applinton are made from the 
bes? i-r.Ldc ci g]t» olitalniibk the inlcmW 
piil-M*fc Some M< plain n-ieuum -and atW» are 
inaufated, which prevent* ihc ™yo mrreinR e- 
ccpl near Ihe *tid En* *l*« gg 

marie one al □ time nnd before Mvinj;:«**■■? 

rfepartntcnt one » t«t«l » 

live they E ,r C W £S !S 

h -i., SB med in * *h« l ' if 7SJriS 

fcisafSSBaBsttSSSwv 


tfto-r, jLar;iuyBarLr ih± IrartrsiiCer »di.| Uve ndiic 
V.I:,! C kay iu;:| VboL-BX §* 1 ? ApoUcaStil., will 
1-d-mctLincK ^5¥t c*itr teid not li , TTiii j B cuinwd 
h*y r Ji-r rurrent c 1 vin■! Il i=i j- ih.ru mit dial invmbk 

lL *Ly |au-c-fc 1^- Ti-hL-tb lbr u-j,CTQUndfchg DZ Cfjt<n 

Lilt App^iyr' Ihna rendering cS.* m iueh -1 
AIU- ■l tl 4 i, iridoio i>ll'ji'j r ^anHeit ^.iu rjrr-Et 
iny ^ lasa A;i]i bcataT'— ;--x -jrill taai inontliB nnd 
ycAr*, ptflcfTi bc-cQine llrfittnc ihm pniwuiFd 
irfiihLn m few da^i aj ^-isehi ust. 

t$*v£? pjjcfl n ijlaii A[.fil= L ' s %tcir ^ 5 i 1 Se warn-, c? 
unn^Llasrljr after removHiiK Lt Horn Hu Gen^- 
iTQr handle □pan c^iptd at marble Tabie* 

Tvor wooden i«ndi ip LIk= r*pLs! Tiliidam oi lent- 
T^nture ii liable- to grack «rT Ihjiitc ApplLcimr, 
When removing. AppIk-fllOr irom hamJJr 
Gciimuir Lmraiedanitl^ nttxt me ii i% 
plo^e ihe Aj,iji Isl-aIu r up-Efi ot foGlifn 

CS^l-h OF MiydiliLE Ihat Ij. n-ot ^ a. cOniFastim; de- 
.(Tfe lower ihm iempcmiuce A^pliciiL-r. 4ip 
pl^ce ii b?qii hi Gurryini £ aB e_ 

Alwajfa Waxh Appiicatorf in he- ^iUr htEose 
and after qve, in LilEcelioiLi cabeil 

eurrHtl i!^e]i ja a ilr^iiE aPUBtpiio and 
i-;cm;.-:idjj find wL33 4«lfD5f JUfL^ microbe fhn 
in tunlaut wkh ii, but Ihe Jlppfo-not b 
" h«i3td he mpiw4 imr ihe nalct oi claaittinui. 


HOW TO L ! 5 E APPLLCATQR^ N«=ip- Q - W , 2 

WhentTtr a uran-i conrern tr, lhldyi^h 

these A^pti i:J p .i~e'h % H^iifhinE uemafeiern .:-; ielc 
whik bnnEm£ Lc ml contflui with iht akin. L-y 
cjirryinr out ihe reHcvinc im-tru^tions. ^o^ wifi 
avo:d aLL th-e ouplea^a nineta of the vparking. 

After tl:e- generator jj attached to the Lirtiiit 
ahd ht H'li-rkah^ OTilif aiid iht Apidi.CJhG'DF k ip- 

^crscd in Iht kindle, then me ttnrroh ^nd 

forelmgetr atom th* Apphcaior neareM to the 
hnniilt Jud iipply Io the ikiii quickly,. After I ho 
kkin pomeii in coni j c: with ihe ApQlkCaior h r- 
mbve the thonib a:iri: fCUtFift^of. Wntntvtr She 
AppJicdiCot ift Co he ferttOVed fm*m couraqt wtib 
the n\i\n r ropclt iht optF-llkOlt, ib^c il. plice the 
fingera tii farmerly. 

WSitai txirtmcly sirong current in uptd„ U fa- 
omratniltd E*f ctrcatn ailnsemi, the pailtnt Li 10 
place Iilh or her Stand jhoui ihe budb o( the, Ap- 
plicatPF wlsiEe lioldi■-4 iht rubber handle walb che 
olhflF nnd then apply Applicator t* tht akin 
where decked, keeping the Kind an canal iintly, ot 
reifiovini! If she currenc ii tokrable. In 1 hib ewe. 
pun of the currenc Eflts (ihmoEb the ^ren an.d part 
:hy-ou|-h [be place '.vhcrc ihis Apptkato- comes in 
^pncjict with the yV.in, thus reii-e™fi tbe hijjh prefi¬ 
gure con.-fiihiilcf!, itl a iraalt OiflP. NevtrtklclcIS. 
the ho^y tC' jeiver< 411 [he cUtrenG 

For ccEtoin .iLlmecitr. as xvill be iQvnil oudet 

the differ cm hiding k tn ihii bo&k, it w]3! tie bet^ 
ter to stuiEl the cur=reot os ^er Alifeetiona civtn. 

HOW TO USE METAL 5 aTURaT 0 FE lU- 13 
GENERAL TONIC TREATMENT 
GENERAL ELECTRIFICATION 

Fir^t turn on the currcnL then hald the metal 
Salyrflt^r ::y the tbiukcdL pan in one hand arid Ihc 

i 
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rubber handle in ihc Mhci. 

isf thz Sjiucittar L n in ihe "-u.n lt^ r 
*«»«*□» n *w£w. k«j, nn tt ' * h Jk thi 
u^»Eor ymj] lri.*|n±nm i* Sl e r H 11 " SiC - 

*™nr from Ihe hud It chin bchil* s* tfN: s -^- 
i nr curre.ii: ele I he aacfcEi. Np.w jL* Dnt! I u,fn 
frfim rise Saturjd.r while Ejie c ! DVr bjhd 
it Li done v t ,v n«k^- hLh^ J;;^^ S ™ an .Wntta 
n parking 

CKJWTS 

ili^uh-L"?’ ■' wu ? fr*tn ihc ^ajj inv.Jr .".■ 

, ,e rtibn-fif Jiandtt, products lira! ori<l wiLilr .™»i 

s^n-: r r da r' ‘l™ .r/ fi «r L 

Dgn | turn the jJjitati.qj; fcnqb \j,ben ibr Ger 

*2"T'i. «jq"* •-Wtt if n?ntJ 

’“t w "Hh. it.* Ccwjtar may 

raVf!T!.Vr .h!!** W - ntJlC ,U « htd t« Hw timp 
aB Sr eI p*?“ (hc c « : rTtnt 4J lUfrced flU 

«d VM ^ 1hE StWlJn K Wijll P*^1MB1CV 

4\ ifllfi Ri> CencjjEcr 6it inme respect.!, re- 
■cmhks a^ cipcnD'Vc weJ] nude waish, it will 

V 1 ,L iSE t ™* keep i p l gaod warkaiLifi order 
when piopcft^ sip-^icd. 

„ "««JE™* Jn fi um*cC with any imEtad or with 
J™? GeJUiitcir wheci lakin* |m=n- mertL The 
4 s Ihcn saturated widi dtetricity Mid If in 
clop* proximity of -*ny conductor—Elm current 
w ”!. jiietlp From the body 6 !n (he conductor anr] 
wftjJt m> danger c-stn come from this It L* unpLca*- 
Jist. Remember Usai the ^rd oi the SterJmE 
Mtoeraeof iiever Ee.tk:i. ig tvljLte iming; ibe Iuecti- 
iipl- 1 " * r ittEtil Saturator, qr the Vio’ti or 
White Ray ^-urlace Applit^t^^ you cumc in eon- 
ta.CE with the cord □ -apart: with alight ahtick puiy 
he (-elt. It ill beraiqie I he bod^ 39 50 chrirg^d thal 
the- current is Huleavi)dQ| tQ [eak i'rDm body und 
eadipe, whereupon tht eurrent paisea frem body 
tg s;ord but ciew-er i'ro-m eoi'd tg body. 

TREATING IN STRUCT JO NS 

AS A BEAUTIFJBR 
FACE MASSAGE 

Uae either ApplLd^Lot No. Dd or 0 If^En j h 
jtiinuie*, pnsakig Applicator all over fate n&d 
neck, nibblaa (cutt* undvr chirt Tipwatda and to- 
wardi brink oE hvjd, aaad from under chan d-nwiv- 
i^arda, 1 ]wiya heepinp AppSicalor firmly a^ain^t 
the ikEft, Treat once daily or every pther day, 

UN DERD E V E LO PM E N T 
Trejq ?i 31 over br=risl ^ch Applicate* N&- 00 , 
lasing 1 mild cur resit,, from J 10 0 minima, bo rach 
hreURt once duly* 

While treasinEt press iollitl^ always peeping 
j^ood c^ctc^ci between the skin and Appkcitor. 
also pass AppHc^tpr in a circular motEtm and noi 
Up and down, or &idEw[&e, 


FbABJiv kis east 

Treai the bnsvl, pumicidicly nbcut ihe TLieifW 
^V.ls Aipr-lwatar Np, (?Q from bO 1 * 12 minusvi eitf* 

:,Mr:L*[ u^mii; a fairly c-ifr^i tn d dIwi^i 

-” 1 -LI ■--1 ■-j; ^Qciqt c^frtaci wnh AppLScjeot 
Tieit <wice c ]aily. 

HA1 Ft A^El SCALP 

Per diiELcei. *[ the u ulp dther the o,kc a. 
-ilraiijlil Comb Apglicj,EQj a No. 1 ar I jre r». 
iremeiy anil if ihr VioLei Ray iTitu one 

ihtae Applicasoc^ i± u ac J at Itaal oac t e^ery dthcr 
day from .s frj 1ft rtilnL3t.cn, the uief -wpt ptFSiipn 
^dilih tcira^in oE fa]]3n|i or hrtl.tU liaii r.ac 
ot lliindiu f! 

Tbe bcaeftt lj[ muaurisiE the o-calp La very 
mnrked. It itren^tSiene ihe 3^alp Isa^ucn, Eherehy 
previ-mmi- laUlnff vA dm hear. A ^rnaJ 
pHFt-Nelhcrtiiii; the ainlp n-nil -ilvinfi h<4StlL|- balr 
growth jq by holding Lir SalUfatter ApplLcatas 
K*. vKth 01 m or l-otli hund^ and uilng mild 
cuTT-enl v-'hiLe -a -sexan-d peraaa ihc s^aLp, 

yi^o-E^unly ruhhiiL^ the BCftlfi witlh a s rmi-ciru^las 
mo dan, tuin^ the tips -at Ihe nuKier'. IE tht imr- 
nc-n |.,La never b-nch treated this way d w a fgng 
time h.is eLapae.J since ilm ip-Elt treftiment ihc Scilp 
injy Jin-in fedincwhll c-r za Earm ml heuda^he may 
be fcii lor the first few irealmLtn.it hat this will 
tiradually ihr^ppenr ni i;he q,-a|p hecointi aueut- 
{g-rried tn 3 t r whic-h Is gertendJy wiihin eighE or t?n 
tTCLiqrrcnl:;. Thb bltle dlncmnlmt will be Eaund 
we]] watch while as omm the »ralp tecomn 
atrenKlbciLfd one cJlIly H-md 1 StroUE pull 
an the hair without ihe !«st p^Ln- 

PcOpk with blonde hrunett^ haLr requite 
dLStrent titHitmem. Those who are blnftde or 
hijhi eotfipLejCLOiiei rei|uiTC ahurter appltLiiions so 
43Btaln cquifi resultiL 

DANDRUFF 

The HLfi h Frequency nrtd Violet Fay walk n-ttE 
cjJce Dandrtili away f-rum the haur uulcis the hah 
La very short It simply removes the Dandriifl 
frpm I he skirt or &Cllp, luvt^ Lt mklftled luaaeiy 
Wilh the linir. 

EKperienee hiF tart^ht us ihe fglluwiUEi 
CtftiiEti people. e-,pscLjlly women, aEiet usi^E 

^hv Vinlet RaV tor it number ui Ltme* have tcUL1 rl 

ihut they hnd‘mc.fc Dandrusl than when they bc- 
i-jjs the treatmem. Of toune thin w-ici a mistake 
i:.ii ih-ei* p^irt nnd they were convinced at 1 tr ihey 
had followed she iufige-stiort hesti olTered- wlddi 
we hop* will convince ihc rsadee -of this 

booklet, what the Violet did wai to remove 
•dl DundnnT Trom the scalp ;md clean *ihc ^,km 
from any jntdy:n matted. Ic^vlnr Dandruff too*« 
an dit laead ond fr*e iti the haic- 
The S^anJtuff should b^ femovtq Irom the 
wnh a fine comb of by brushiJifr alter earh sre^L- 

meni. , . * 

Use Comb Applicator No. 1 Of 5 with a med- 
Lum uucrent etfert^th from b 10 8 itBflffk® daily- 
FALLING HAIR 

For FnUEns h&Er thcr? are Sew thlii-g&, M art?, an 
bencAoUil cia she High Frequency, eitlier the 
WhLie or Violet Ray. ^ 

For some people th* White Kay is deli^f %' - 1 - 
ihc Vinlet, fur others the cortb-iry n tilt 
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L he ; ,i : 1 " ii™ r . ht - 

Apptaarar No. i e, ! 7 hij r wLih *h£l l "P»» 

and oJ r „ M<, to mtSlI. c “"4 

**“ ■«a 5 agaa ?jBft ga 

r.™ Wth »«««■* ssr*"* 
^scitStaraa ?.-T" 

V <">« *ll]T tt tvrrjr ^VcLal **«*. « 

■im ltrquj[ cuj-fcrn J ““Ihr j medi 

nett iSSS^iSwSf A ? n f’WffPLfi* 

[Jir m I( wijerH [Jt Nal **j „ ver 

=Wrd for % r*?™* *r Plm.Xej . nr , |* 

irif<n a LitfrcjtL. flfi*.- ii-,^. 110 "^ Mifn « a. (u,u 

|#fllti:j|(in aa f^ r tnii tpjite .7* ‘V,' F ‘J’ e !'^iiri-^-| 

“» ” ,m ’* ='f=lHtlh ™[ cmST™ nflS N(J - W WiSh 

■P,*rlL ?a th r Wnta.1 ttanw =i 

Pli^Or Irani on*.*i|jh£ *h* A r 

.iw,W from ih c Ek,n^ Ku thV^' " * E in '"lEh 

rh€ lrt«j meJt[ |g' 1 iS 1 * ^ MWk JUMp 

shauJil Erii frcrn 4 to 1 0 « £ J p n ^ t,lr “ F «*=Wie:i<| 

u«4»y ipfl’^Tla" 1 "I ff 'jft* Ap‘if ^ 

aWd frt «* «u* mnJie * a;M ] 

In b9E]| cas£a Ihe A’iuiicaLQr .should h„ >[n b L 
And C^nvlAjilJy otdverf jcfcus. the aJcitt. y 

WARTS AtfiJ MOLES 
j he projher UcJtraEm flF warri i.i by tujnr t |., 
fulrtriiiian Utctrtf e N*. ft fen ih* r Ul «“k£ 

A™^ 1 * 1witb Ol llte EMdOLed t L !m 

j i P i J . taiLl . ri by , nine initmciiona m fa 

HatltflCoHja iinl pimple* rSieept that die trcmner.r 

ihoulil be from JS to 45 aeewndh 

After en:b Ireatmsnt a nE^LlI norflinii and 
i*HTi?s?h II ieJt Jnrf [fl Itfhpc cute, r^dalJ-y whtre 
ihc imlividifaL haji red qr li^hc 3uir. a l^cal mica- 
non uuj net in. Thin Li nosbifij io be jiaFtacd 
absiuE bm audi should a|lpw tiirec tout 

days H*ciwcDJi trfl^imeniti- 

A large wtin: reemirea from kmc to ahx 

Efeatirsfrnts o>( aJ co -IS cub and will drjp 

up flniJ drap off winhin cen nj twelve djy^, the rt 
mnili!J^ ::i:i r'k. gradually iiisjpj?einn^ Irbhb Hit 
n^Ki tMrty or forty day*, Le&vsnj: ns ICir n* cl 
memory ai the end of ihat lime. 

BOILS OU FURUNCLE 
Treat with Apphcraior Msa & which asvea Wh«s£ 
RiySL uni ,i Btron^ currem, and white >;«epio^ Ap- 
plicalor, not ttsa tbrtn J4 J tlie Bod 0 -r Fnr- 

i 3 


rtiirljr VIlit the CHSEtT h»in I ^ ^ 

nunutn. s»l^ -FiUlf. letrta* ^ •?«* 

Jthisi s?ic i: LddEH Appl=ci:af ELI Lht tfoiL . ShauM Ih* 
it*^.lib<tlt l>= i-lmj atwere ibr oeeisltt t>l Lbe 

It«c Ecea □! euikbI and tUl dtr«m 

di» tJith ^Lccirilmjjly. 

WRIKKLfie—SKIN HEjrjVETNATldH 
Uwr VLrifl; AtipUt:ixLCaF N®- (H iKr 
chhi ind cbiTlia- * fiood Lonh-n it^bi cbe 

i^iii hut ii-C-1 fLfrtiUa^ and. rabbinf alwa^» unwiTisi 
rr,Tm 1 hr i*l ii ii anb ^tocti ihc Irottf ti| ntr.k *F*rt*J 
eo thff fiiclc and Shrn da"-n tbe ih-anSi^i - , 

En fi"r*ci cases a ^rtiRin ttWEicf will be 

PPh.il:| Jiiherkna ta ih* AppikaJwT niid it will »‘i f - 

|-nr ir tlic o r . 5 Ttiiiih ia 3ina^- ULit eIic hi^ji 

ctean- *kin i{c,ilJv belli a-H lid* dirt and ^fatne- 
\Vr kllLlV? al II! hlJLiL beil&T la clf.in i5Lc pOS-ES 
Uid skin. st^nLaUtt the aorLa-ta cnpaLLrit^ snd 
Fi-^EUTr iramttl i*e*ltiar d/EUlnUiA ”> «UI3- paUW, 
plabb^ aklti s^nua ibe Fllili t r^Liteflcv and v ioLiC 
fitay eithrr itwd ^hru the AppSUalGE- . IM^ dc 'b' 
JiilEnaiRtT J. TccslRItRi ffrema H eq “ minute 
4a5tf at vveiy other day. 

APTEB 3 NAVIH& 

PracljtaSly *51 mm su^cr rrtOPe or lesa discon: 

!cr i *fiej aliavii-s, either fiTUTtl irriumnn of Ibi 
nfcin or feom small NU. bnaae*, ahr-Moa p F pim 

1lJ A;iiy inAfi wiki be cum\ft£&l *^«r usid* Lht 
V|i. c |ec thiU Apphcatui Si j DO tfeu*! *r Sam 
ELn-.ca ilfcer -havisik of the anpetitifkiy *r iht 
VldIeI ttny -tny Eream 4i-r hMiLon. As a T^rirn 
IcIiU] ii has rau cqufll,. it teem* safe 10 a^y. 

ITie bt^eiSi^a nr a^y nmiLl tut gi btalac 
^(^pp«£ in teB second & by ilsiriK, -he VaEjlet H^J 1 
Am? oil atOC Na_ CO, MELtrdy inacWne list CM1 he* 
by pcunittlfti^ a l^eEaS spiny ol eiUTCfll 1* hi tte¬ 
at ed bCTwc-fjFjj ilce Ap^il l-.'JIF^t and the skiH- 5n 
Olher wanls ta ptef«r]y neat atid ^i^p Ose cJJl 
fr-nni hl*ttSEna Ihi^w the Eiimhl ^nn lbe Ap?5i- 
ejiior direcily tq fhc cyl by tEEplftt lbe 
inr within □ ij-nteenrh or artt-Ciglvih m aii uVlb 

fron ihe aHiP. The bktdLnf aiwhI5>- wuhan 
five rt r fen secartifs hut ebnnld the (Ul fee of wls£2: 
*iie thaS the bloud bomls forih SfiSIP ai4eT Lhr re 
mu^al ol Ihl Applicalrtt ilffllplT repeal ibr nt*l- 

HLeiLt for from 15 10 ?5 WCOndi, widths bowertl, 
seidtun EE^uired- 

Cas-fia ol ^?rc sV-in canned by thf ra.tnt fit ClO^e 
lhsvlnt Wfcfk be Faurtd IO dlHppEar airtOtl MTirni- 
dtnteLy after a ahrtfL CTHtmenL Thr tTftlCteflt 
pbnuSd always bt gken aEter c-hr bfl^ ftiuaftrd 

pJi-avinR Jitd the ftbin ii washed fret of s-aip and 
IbaTai^hly dried. 

CARK OF THE FEET 

In moot cal Inns grnWLNa cart be lurtLi^C.I 

the ace^tSy une aT tb-r Applic^tOT Nn. 1H3» 

For bliuerid test yae the vJhiie Key AppucitQT 
Nfl, 0 every raiLndhii a-nd tvfltiin-E befotfr kcitijik- 
T& apply ibe While It ay so Let bwt a:Evartiai^e M 
nhouLd be ueed after nb-nhdtK and wMKlrtt 
In hoc sail w,ii<r. AEter properly iliyini; Lhe fE*4 
cteas ^vlillc she pores of the a'aiit it< npEci anil ibe 
akin aofl. Thld mattnttai ^dl be foond WWlwi- 
LUihle ami plenflnn nnd. ibe tits It ircii-bEe ftEU be 
bitoply repaid 
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™rR L AT?r jj<?Tjojfa 

_ , _ , AILMENTS 

Tmjj IVnil (VppJicaifcr Wn n , 

S 3 “**«ra&si: 

CDlTdtl, J ° JA|(nt|; E1 

DEAFNESS 

fiBS* feS^Efr”! 

«p«*- ^ »p>SS iSSiEr*"* 1| - 

eve AILMENTS 

<~TSw. , SLsrsg i aft* ms™ «- * 

ABflaeJ W4c IJltf Jjoyhje pv' i^,;;,, J, * r 

Wfim in:1 lined WwfJ LlC rJ l, ' r i JJ «'*■ 

Nn. 0 tJsr pjrt i^®J] t ftFrwh j“, r « J i 1,pl - M * t0r 
■r each nfipJ.-.-iii'on r J ,0 1 ■ninaie* 

ALCOHOLISM 

^jTT^^S» 4 B t aK 5 

“'S 1 .JtKKJ-raji; IL earn? an:J 7 moving. a ‘ 

111 13 <-tl hu Itl D!| Qd WUCBh-fc- fl-f tt-rir.u. „, ■ 

nml «ip treitmrnt | a much more rJftc imV'^ 1511 
■Utu-CBndtpuiriDtt u din ,1'icilii:-,'. T!l«”?orr h ~H 

s^sjgr"** •- sa* sragas 

ABSCESSES 

* 2 -^ skm ,£?•» 

rj!intE°f m DtJ ^ h( ™ be umt5 by ib* 

f XJtnpIer All ATveu13 r Ah ■ c cj* = houJ^I W hamJkd 
by the Clcfitiatp ifllilie j Fc-cal Qf Laciaiur Ah 
aera» ihould be tram* bv th* phytfciin, 

^ lf'5 £* V, ? Ee < ^y. JS =0511 a; tilt at- 
Kttaa flt-irtB, iLi action miy be- slopped hv dppJv- 

5** if»ry lUihiE HHftqt lluoujl the Vlfilt( Ray 
Applicaiai, njakiH^ good cuntatt wiili ths sf. 

1 tried area., 

Treatment:—If the Absceiin !■ jujt ptsrttnit id 
K-ow &r manifest. itself in nny svsy use snrfaLt 
Appui-ator N .-. M ithkh produce* Hie Vinlst Ray. 
Jt the Abscess cs already in existence it is bet- 

Ueac ft w3th ltlc White Ray surface 

ilissa Applftator 0. 

Apptv the current in either cane rigbi to the 
part a IF ec ted, miking |'ood eantmit. Use fairly. 
FiTr<ittf 7 cujrcni—abaiti half tPi= Geticrg^or'a atiEbitf 
II proper—and apply fr&m 4 fa Id mimizz daily, 
■tapjriDg tjeatment for two or three daya siliouJd 
(ht aicutcd part become too LrriE^te^. 

COLD IN HEAD 

Apply Viatel kay t]ary noae with AppLkaior 
-1 ic> 5 minutes. AldA @ipnly Eucreplt 
I? ctw . twiek of licnd ami neck from 

la tn. m minute* morning und evening, usinR Ap- 
The use of Oi^ne Ittbulc-r cfe- 
a^nueLf on piksie isi even more tFFicicni. 

JEJ 


CARHUNfTLTvS 

for 1-lhc ucjlincnt C^EHimdti Ihe IntrnpLCy- 
jsin AlNslicator Nt« t ^ >*■ he pieierrxd- allhOOfih 
ihc Thlaui SiirfJLe Applicatar "No. IK) may uwd 
to pJventflUe- 

WiiTi xiiKcr Apcdu-ntoi Jlmrij: l’iU = -rs.t ihtiujd 
L=e unc-L. WJlch Carbimdra me jlUt iiariing, uae 
the AjijiHcJUor ^ivims Vie]ct K4y. Where Cm- 
Imndr IH devdopedr the AppticitOf WbiL« 

Ray in EG hr preferred- The titilrfftm-t ahoulii 
Uni frtift ffl I? mjmiiEa ilaiLy. 

The ApplicaE&f lit to 3« paased av-r^ E^e ennn 
J i cT iiy Ibr ClTbaiiqlle bur i£d nut -prcia 
tti^ A^Sfelkn^r, merrf^ a**** O'fET with lbt +i|ii-bi- 
en ti reasrUfifi, _ 

Kev-er li^rp ibe ApijiluJflfCi^ m-Ccdnleaft move il 
bprlc ansi ifeirtil h=on»tiniLy dunni the entire 
imPnerL t „ 

In prantfer il ia JournS that while With I're- 
tJuert^y VioLcl v.*y Ol HLah Frequency Whbtc 
ttiy his Jirovej effective hi m "■ItFpiiltPKly br^e 
nU?Eibcr □! cflficn. ihtiTG arc »Lan mmi caita whet" 1 
the K-F*y U=ed Ln COnjIinCEiOn «LLh the VLo]et or 
Whitt Ray—whichever the cane may br—obl-llll* 
bettef RttqcMs. 

While we .llfiG Jiupply elthec X-Udy lobfs O'! 

Low and hieit v^cauni i^P X-F^y Ap-phcitDr^ it 
Fctl lUai Lheee lubcji Of Appliesnra are btal h.ih- 
tib-:L pnljr by im CKptrt phyikiin, cit Elrtirofber- 
□peu'.iih ih^re'lpre wc d& rtOt **-'.! Thtm lO tlie 
^mteral pwbtic. 

SUNSTROKE 

Ufa 4 very wtak m^3d I^urreiil appfLcdi thru Vii?“ 
kt Rny Applicator Nti, dli an:! apply TO p5ass 
uJF«(cd, 

TTejSmccil EO lu*l from ft tn IG raaiU3(t» OIKt n 

rfrlf DRUO HABITS 

The crtatmenE ni Drag Habli* With, the Hi nil 
Freittiflucy -ind. Violet Kjy ia much, better han- 
tlkd by the «>:pert phyiitiiu or Eiectrofherapea- 
tla-L 

Whin sht p^tienc is ^uEleH:-,- nom morphmivn 

dr tlLe aplum habiL givt the fgllpwift^ trEitmeni: 

Apply stfaftg ipatki ^sih InieAsJtyin} Appli¬ 
cator No. 2 nvpr Liver ami central part of liie ah- 
doracn from 2 la ^ mmOEei at a time Akn give 
fjen:;uI rk = LriltC*Eaotl WLth Sflt&THlGf No. LJ for 15 
rmnuien_ The Ltciimtni lor cocaine Jiablt ii quito 
different Cocaine hubit ntuy be treated hy oio-si 
iioyajifc who knows how 10 operate Eht StefBtt^ 
Vizier R 3 y Hi|;h Frequency Gencra^r- 

Treat with ApplieaW N^. Qti r u«nK 
■trortE current assd Violet Kny- Apply turrent ta 
sole o[ i cet :ind ^ilL n v^t i.nm-. and Ict^F uhtil red- 
iletLlfl^ &E the dkin atJrts Ip -ippear. Keep- Appli¬ 
cator coitatantly movlfl^. 

nqse bleed 

Report^ an thin condition Indicate rh-ni treat¬ 
ment with the Violet Roy Surface 1 Applicator No, 
DO on tlac back ol nttlc and ihoulders i - > erie = 
sicial. Treat fro m o c u d mimit-e-^. 

HEADACHES 

M-o nther form m oche ia rsei common and u^.- 
I 1 CCaiL 

11 
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JC VV'Lri'v *«* 


! '-* Ire Htii 

'«*• ^nd t: 


* ■rEanjf EVrrv -n» ""'a CL,. 

^^sSS^ssiSSs'S 

M iiMdi.V • "" ,l “"»ti. I. X. aHS“£i 

j£3£!2g™r„ ^ Ultil, t (ftWB ttg,„ b * 

* :E: 

56 which n Lvn eii e vi h ,7 a S rf "« Applkamr M 

3 WH .«£i«J!x 3s a Sr j5 u* i, ’ ,ii “- 
ft ^ 7 ^ fete 1 r: 

Sfcr 3 7 tQ «r ^ 4 SS-trS 

BOLUSES A Kb SPRAINS 

^!S?£ OT *«*t»as 

OB^rth tai taF J> SbDql ,hC W ™ Cxenv 

JitS?"* Pi ' DTTh “ wb ™« lilt tcetii Irr 

rynirJ.Ea i* a dilchar^t fl f irai |, r, , , 

i """ - “t 3 ^*stfe’& 

To protect your tcrtb j K «n»t Pyatrliiia TOu 
™2 f"”*« property with nn amiicpte?Vttp 

- ••***■* -^aSc 

Are jmur *i.irii detail*. do they tend ■» hW;l 

when you KS t ElL- to ce ll be uoh 7 ] j they Jo. ,| o 11 □ , 

wfljt UtatQ loitiorrawi—ac r At Bfizt 

i.nnrffr'^^'-T 11 ^ 17 " iPC^" Mfc » Ell Ilie 
handle of felic Sterhpg Violet Gericiitar, turn 

OH: 1 he cUTTHi at the ]jinp nocfccS, ndjum Gener- 
«« ** a miW Lutrent, plae* tlic “TT Ufce cud d 

rhe AppUeaicf m goml f^nij£t i-jaln^t y-cs-nr K'lm* . 
JnJ nacme sidewise *11 nwr Ihc upper and \awtf 
gicna?:, Dyratlpn ctl trcntra-tni tliuui:L be before n 
<5 and € trumut^c. 

DrSEASFS OF THE FXiN 
GENERA h AFFLICTIONS OP THE SKIN . 

Tre.'i; With White Rjy Applirafar No. D *v-fi 
Ebc entire atea ■tfuclwJ. Un« a fairly limns cur- 
Fcnc rttltl but barely IdillIi thr! with the Ap- 
pllfAltiT. 

Trepjimfm: from 10 to 40 minifies jccocdLni tQ 
apace irejtta mice dniJj- qr euery -ftther day. 

J? 


BHTtSiritLAS 

part uirt^tJ MPath ri i^Uii Luerejn «.hnj 
WbLic Kiy rlo. Cl from * lo- d T**<eiL«ctJ 

11 .1 “iira* irtlrrr day, 

[mli.;jrik by rhff -s.JurartCT ill Lhip J J||raBc llit 
While F- A y ciuih^ Id ptnvt bea&rictiL 
ECZEMA 

lidlij Vid1<1 P-a 7 S4*Ji«^ AppLiulor Ko. ->:i Si=- 
iwten hand^ pMli! icibiuJe ihe o£dr>c ^^iiiJaieii kit 
:■ or 4 npq^cit^ L , „ 

rjieii iiLR-crt WhKfl Huy Applicate Ci IiHd 
me handle sind ^|«-P 1^ n nafld c;i^-tr.E i* nar1» 

Kicl-rd l.i?i- rLv louchmc |J|C b(hlj “i'LLh Ihr 

B^.T. .\ppUcali.-r be unrt rsi^wLiLK and 

n-rMer E-fill in en* apot. 

Tf-ni from SO H« fcJ raLnaiefl once daily. 

POI 3 PNI?Hi 

Irt rir tier ro iuftt poUonJnit ^itUiienlly lih^r 
-■learaster ot ihc i^tUontrLtf ^iouJd im Iimpti. I ^ 
Ljp.cn Mliclc ia- ricLhuLh aaprrior Id Lhc Vlolil 

p a¥ s 

In iMi-I^OFlinf we nJvue the pinnvpt ^ii±aLrinq 
cl ■ p|-.> Nai4iL capable nri Li a dFirFi inil^U-lkf urd. 

INFF.CT1UG.H DISEASES 
LAGRIP^E AND INFLUENZA 
IflJlu^nta orLaGdppO ti * r^Trcjaioaji caiairfcjal 
fevef. narked wuh extrrme SlrfVyUh rjiiiju^iQn 
Treat (lis-j iLocc wiih Applirntof Nu. Ill -M van'll; 
lima hTc^dlisij; J=l ikru the r d:c and cuj'i ihra the 
■: ioLicJi, kcepi iEk p rtlk wy r ,:ir 1 or 4 ncuoiLlcB u alien 
45 (CQuired. A bn a^L« L y n mrOJiK csutciil over the 
enlite ebflT. i.hrpat, ah c-uldcn, down lilt luck Ul 4 
■aver afej 4 ;iLJdrr uaine AppUEaTGr tiu. J vi 

ilie White Elly Appllciier N“ri. Tina crealinenS 
Ian5 U mLauteji one? daj]y„ 

‘Hie 2 j j i ft c rhay all^ he UriteiL, ustnfi AppiLcaLts 
■J-ik & ■wiiich is ^peclaiLy made JdF thlh JlUffpoiiF- 
TVPIIOIP FEVER 

II the Violet RaV La used ni thti ailment it 
ubim-ld be n^nly in irat hand* of Jn Elect: n the ti- 
pcUtivE or Physic:ar:. 

MALARIA 

Malaria u .in InCeelioiu JLxcj.Be nl the blood- 
Treat with ^aturatdir Nr?. 3J L-> JtPldlp^ k*mz in 
hn-b Si-iad:i alifmaiel^, ihac ix, 3 itr 4 nLiiluSf^ 
Li- ■ lei Applicator with nghi karaj and 1 D>f 4 
HlItLLIteD h^ld it with tht ItEt. rnn rreacnjtnt 
Rh^uld Ian from Is rp mm inti rwict a dj;.\ 
ALno nppij a fairly atrpng cufa'em II^hi-k l n_ 

IeKQtfvinm AjipLkntuir N.IIL 2 nF Whitt R^y Appli- 
■^ti>E No. 0 ovtr elifiiir, throii, Bhoidiltrq,. L^ct 
nhociLilcr bUldea ami dp^rn. Ip fne lliL^h, turn 
patLntt aver .mil cnaunuc ETentmenl •.■vet jb- 
dOfflth until the aUTlin- plat? cheat ia -- a-^ Il 4 n 3 l 
Trc-umctu in be ^Lvcn thru a ibtn '.virile fllcrth, 
Ireeping A]aphLJtinr comunlly mavmg- 
S AT ALL POX 

Just ap Ihfa iilftctlout diRM*C It4fll to break 
■Dial, nr befpre- if pqgwWt. tehI ih? enlire hndy 
^ith the Int-HSiifyiTiff Appllcatipr Nn. 2 , itnln* a 
J-airly atroftp currenL Keep Applieac-ar ce.j-.aLuldjf 
moujai^ and barely Intichisit She skin_ 

Thl« tJcatitieiLt chauLd jidi La±t Ieils than iS rain 
"ilFc-c nri'I aiiuuid he ^Lvcn once qr twice d*ily. 

IS 
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ASTHMA 

THr Inhalation ot 1 ls| prourcn IiulcH^liL 

J-i-aJJ IfllcnpIj'fiDIC Applkalnr No. ?—trtliiR & [nJe_ 
iv fitmefil—l;n I Ur i "-m cd the !iam! Rn j 

LnhjEc Inc *jW 4W i<5 juadnced drum 10 (a z& 
minutr*. Btftttf *d!L u*e Qione liduler liter 

C ’"al-' ii-■ Eitfrnal ThriME NCL J 

iMm thr&al from 5 to 7 lEidtircea. 

W|am Jlril in ata-tcl oE AaiEunu Appear t n fan 
well Id Uar ApplMtOF No, 0 nhoul hipa. cheai .iiuj 
uriilrr arm*. iIhia jppljF mbaui unit Use d fairly 
fttOG£ iyntni for Lp tn iS minuto- 
IIAV BEVElf 

FnEkiw i.ime treatment an lor Aathma. 

CATARRH (NASAL) 

ilj± Nar.j.1 Applicator No. td- within liie nose, 
«»iiT|£ h v*ry itsiln fsnrrtni. Treat both lidea \r-om 
I tu 3 RltaUM *aell- 

Thrn tfrjst OSia^t •» Mh Applicator N** HIP or 
7 fftWtt 5 1 1 j T h-inurea,, a ra ther ifcfaii£ 

current iiiid m-^sne fiPPd ***□ erniact. 

Alio inhale the nru-ir r;<noraB«a while holding 
TiuJEti aF Applicator in band for 5 nr & 

minute*- '.See pa^c iJ—-O.cyflr I filial-er.) 

BRONCHITIS 

Uae Ititittt»l.fyift|£ Applicator fin - trfldliic thru 
Jt m taifly al/ottf lUX rent- Cover ihe cheat and 
Hck WLth shreo ar lour fcfly<rt ed whii? mle_i n cloth 
and err.11 ihtW the clmh ffem 5 td fi miuufea, 
keeping Applicator con*tu.n*ly isinvlng. Aim 
that hold i *l pp>! i. i i or between iJOacd bilhd,s and. 
intuJe the orone tfciwatcd frpm IP 1 a 12 mlra- 
hio- R-tpe-jE i his Ikrc-c liTdes duly WllLle cheat 
abdication* nnre drily eB sufiment, ■ Ste pu^e 
T^—Oa^gnt Inhaler,) 

PLEURISY 

Treat tame it BrMclilJtH 

PNEUMONIA 

Treal i£Uc aa BfOrtehElk. 

TONS! LITIS 

High Freq^eJimy i* am vei>- depcrtdnMfl in Tan- 
riJtu* hat in- Mine c^aea 3a=ecin fjrery bmtFiilsl 
eipeciai'y when lire-." Ln lime. 

fieaL wilh E-slemaJ Thr^Jt Applicator Hn. J 
nl'oat throat /rum 7 to LO minuter, uaii^ a Fairly 
cumpt, Alan Irt.il teutqiUv thru Tzi-nqlh 
with EhfiiJaitd Thd*ar Applieat*f Ko. L2 Enom 4 
Eg minuted uiing u faliEy itrotig ctirreuL 
SORE THROAT 

Trc-H icitldc,. ihm mom!*, with Aftplir^t^t hig, 
J - imm 1 Id 4 JttittUlEs niconting to aafeclipn, 
ALan nit External Throat Applicator Ng. .1 Jrgm 
A tu 1J ramutea rwEe* djiiy with a medium current. 

TBBJIRCUL05IB 

U uned cn time Ihc Ftifsli Frequtncj tjirti In. 
ItRBtfitt Appl jffitgr H*. Z ha botch ciaS. Treat the 
cadre hmi 7 urine- j JaJj-ly ntion K epprent, 

A lag hold App-Li^atoc hetweep gloHKt hand? nnd 
lahaSe the ami ic gcnemtfld. White tr*acJne hafiy r 
pay mgst atlcjtlign U> eJk chth. t t back, Ehruat and 
a^gur n^ic. 

Set tkai AppUuiw tiai all times gnorl cg-n- 
Eli^ With the Sirin ,ind rusve it curtslitrltly. 

I «l-..-.m l.l 1 %^p j ....._ - 3 a _-. 


si n i 


d±J3 

L*vrs-^, 

Ikwimara 

PihCrpaa - - 1—j— 


^ IW 


-j 


- S - Ini 


I , 

'■ t->hr^ l l in*i 

. ^.kmUp 
>UL* nd-^ 
£atin 


/ 


AhJrwii™/ Orfana 

DISEASED OF THE STOMACH AMD INTF3TISC3 
DYSPEPSIA 

Hie SuTfpc? Applfcaioi No, W Qvif miirc 
momacti anil abij&mcii, iv.m !•' ip 12 nthiuici wiih 

atron£ turferU, nL»o held in honila nenf IM)!C p,ntL 

inlialr ihe osflit* tifodTHtd by sosne Appti- 

CAt-oi wln-i'i |:riijiii'i,; tnwr-T wi(Ts fcilh ^,^^Lli. 

TrMlnnent 3 ta t wetl: 

gastritis 

Treftl wef al»niacll„ abdomen and cb<st Twi!h 
InlctkBifyLn t ApplLc.itdt N«o. 2 frg'm 1^ tii 15 irdrs- 
* uset, makin-i; pg-gJ contact aitt! uplng j atrenft cut- 
renL If Appli^qtor ]sa» r. tendency tcJ ■“ 

the skin du'il j Ihitle talcum puwikr ^ei a which 
will ptevant ihilL T«Pitm^ti.t momlngai W 
evening#, 

r CONSTIPATION 

Tfsa-t -wiiTi inteflstlyinjr AppLicatof No. 2 ^vet 

abdomen,, using itr&ng cuctcnE—about theje 

Jgu.rth-. !uij liretiglh—icn-n ID ?fl 12 m-.nnlrt. Alia 
treat thru reciuTTi ■■vath. Ini«Liced AppOcalor No, 

firsr. ihr*ii wsih urte iif lilt DLlutatntls Na?. -S-7, 
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lYMtEDlU I diHiihl liME 110171 -i| ED fi ctUnyted qr 
J 3Li .1 inlihLiEn wi t h I| A jjjl3lT.il nr TrClE .l.i iJy 

it nnl. nttfivirH* A tLrnes pif week 

H dciirjMf lh« rt-pplirni^r in.iy bf I'jbraLBl r>L 
uunc 4 ZinJ± c1ycd.rfne an. u iuIe nf LOEtrih. 
DftESUTV 

I.'.J!-,nl 2 t Lit Fa LrtiEaJ : ‘j J L=i3 -riu LiXIlSi ~iL by i 
L'.'iti:i.:t in the Ultimate slamlltion ai the iqLH 
with in £ht b«^ir>-. , 

TrMl ^Jl-i iiiE’jl SpjQimftK Np. |.l Pg-aM M la 
33 jhiiiue^s dady, in Hi, a IjrrZy sirong lustth-I 

pfe^tunites 

TrmS tent with White f%4> Applkalor No. -D 
from J 10 V RTUiUdlM: WCf the PtfUjflHttrt* using: a ' 

TT«KiZI-Ufc|L "El ClUfflf, 

TltdH ippEy wl\h Inie-iuCyiiin ApfUeiW No. 2 
tram H Id .1 nrdpuEa .1 flvej JSidettlRn and thighs, 
ufclji.i ■ nul'l corrcDi and movtn* Apjjlktiof *«4l* 

■tantly. Repm h *L|Uy. 
□J5CA3E5 Of THF- IJVEft ANO GAIJ. BLADDER 

mu ni>e« 

ii 4 yellow of Lhr hkin 

i&U jm4 Jjy aijarv: Mnfi«-i=1t11 c »P (he fiver. 

Tne*i u*cf Nu. 3—*r t [!|in Oil [Utca J6 and 
3 7— vmJi WJih# iiaj ApfdiM-l&f No, G_ Using a 
Wrly iKDOj- min'cut Ftom 4 10 7 inil^Cri and 
With A_p.rhc.itar No. 1 from I It* 5 minutes daily. 
PILES OR HEMORRHOIDS 

r-fril :-Ji Uniocr hoidat of 5’ilfs Apphc ngj 
Noi. _H jj nr J7-, crDST. i id t minulci lEaJjjr, 

* nttiiisjcn ssrong. turr-Ent, 

03SEA5O OF THE KiDN^VS 
iHASfci TES 

Tirjt *sjtlh Iittenaalyipg Appiitaim Mq, 2 Over 
ibs cimrc ji- itpiiim gpd batfc, usirtfc 1 fairly wtrone 
t'WTAIlf Ifld rfiaiinjj blit alight contnc; v^l Fh Lbs 
■Idn. Treatment to List fiom 10 s* 1? minute* 
nULIr f-T *r tbtt-c v^kSci, af^r that LI^j? 

FT,er7 r-LbcT i!ay. AJa^ uiC SsiLfiE^LeilT K*. ].l iiam 
* r .® $ mimjitfi djcli*. 

BRIGHT® OIS.lLASE 

Trc-j| wllb AppCi-iLor Nn, | over tthdamcn and 
l*wiT pari qf bpcfc, from Efl Id 12 nviAUIC^ dJily, 
u^iTLe a ns-.hurrt cuTrc-Tnc rtTCTl t‘ih» 

AJa^ UE^ JSaFqrator lro:n 30 In mlDUlM da 
Eli WOfrfirii'E tiEaEmfML, Pfetd ^ id fl minultfl 
■ 4 JlJi Apjipqjiffr Mu. l.i, thnt tht i-apna, i> in 
•ome lueeh TEry helpfuL, 

y A 

UrEnria 4i kirlkaLEd wliflft [Jit b3M Jrqni tU 
% iihiuid tLC^r. a*! Uffej btCGin-t'J 4>f M E43ejc df n^l- 
iqjiaai eqpitUJap, 

Time wiLn rr^laJ StfirrM ot ^n 8 11 m directed * 
pa C * S, frc.pt J T f JS Eaitiutci dAdy, 

JlilD *Pplf 1 ^urTtCIt O^ef thz l-ow^r 

ih * ihdqpMU imh WLTisf Ray A^LLtAtar Ms. . 
a irpm if ta d ratnuiea. 

, . . . NEPHRITIS 1 

NE^.miij art i ji 1 - 1 x 01013 1bon O: itiE ludoe-ya. 

Jre.'tC Oi-et No l^utc on Uaue* 2 fi qIkij 

tn^S^ !firftttiJ ^^i:_AtipLk|stiiir No. ? trLim H> 

'* U muig:^ keeping App2EQtof COtiaLantLy 

tr “ lcDE P B tG 10 mEnuttfl djLLy 
*'1^ hlpSaI Sol ipca Lor LJ. 

Li 


HYPEREMIA 

Tiiii: wLdi Uiicruil AfipiLOESff ?4o. fi QiVer IbE 
Kpin? 1r?r=t- S 3 ^ 14 miniuca daily, uaini m rT>c+Lju^i 
curf^ttL ^ 

ACkd Apply 3nL^fi|L[yin^ AppUcacoE Ne. : ^¥ub 1 
a *Lr 1:11 ,l i jcrf-m evt ej abiUiTDEn aod thigh. Thq 
ikOL dSlODlil bE fim Tl^wdlT^d I:b3uU»U y4lwdrEI 

■o prEVEnt tbi ApbUe+te? faom ■■hefctin g:_ 

Tin «qiicc iiiarpLeiLE uojjbi id Lilt irom IS t-o 

IS mklUtliB, 

PISF^gFJ QF THE. ©LADDER 
Cyantia and ponitularly «c V^lli ntfhfrji- 

■bEc to l rcJi^ricrii wiihi ihs Violcl It4Jr by; i.-k|aly 
wIieo liflndEcii f *y ?he qisojincd p'lvy^niafi 
DISEASES OF THE tEaMltD-UaiNARV OHO AM 
GONORRHEA IN MALE 
•Qdiifiij-fe'hiqcj. in Lhe male may bE irca^cii #illl 
Ihs hay SufPj: e A| pi Kit nr He ^ It'atft I i 

la 12 wanusei daily. 

The U FEikraL AppUcttOr Na. Hi la- (0- Vm in^i 
llvnl ILe canal but only In LhE hands al ail Kn^-i- 
i r^rihea -nr pSryaJcian. TIle UtElhral A;i- 1 

plIoitOF Nt. L n ii a-c-ld oni/ lu pTa^LttiimEra. 

ORCHITIS 

Tr^aL 'Wiill SurfJiE Violet Ray AppliLaioj No. 

Ob over uiijck md Igwrr pm -*r ■Ld^m^n Emm 
i to 7 minutes, sddE cdy lOUtbing lk( skin Mtlfe 
iht Ap-pLiiGi d: anil unin^ a fairly helti \z rurtoni, 
every uih.fr -Uy BieppLtii (muntT-t fflr a Eew 
lUtys should ihc pan. Q kr^nic too imuHod. 

[MPOTEKCV 
Uhc Prctr-Hn- Appikntor No- jS and ipp-y j 

strong dirrrnl o\cr I be acnJlal pn H a, OVrf lire 
PiniyfA or liroin. 45 UEr |he ti-pd^EF. usLog spinal 
Applicator ?ic. 6 over the iQiVtT pitt cl ihi -pint, 
Tnt inMUqiL is ph« dfjneaiioo lnetweiEn ih-z Lh'igh 
and bod jhj also called if din. 

Tri?j;jiifni nlwold last ir&m 1 * la 32 mhiii^ 
Li.n-Ely tOuLlring the akin Wilfr the AppUiTHtnr, 
two of three ycuc* ptr ^ert 
A3so> apply a mad E,ratHy altanf tilittm il^u 
ffectum with A^pLititflE 73 frtsm i to S min- 

VAKICOCKLE 

Tfcal willi lilttrSsHfing AfiplHCrtiCnT Nr?. X osms 

■HEOSIIS tQfTem a«nd applying eoftejuI 10 entire 
acroia] area oj hetmeers uiii.aLy aisd rental 
ihancie:s thru two to lout tbicVrt«tw of while 
ete4n cloils. Trejumcn t le Urt li^Tn J to 4 rain 
ufc-i oorc d,iily. 

PRQgTATIS 

T r eit with Fraatatit AppllcaSif N-o. 15 Of wi;ll 
Surface Violet ftiy AppLi^nlur Mo>. GO ElOin 3i to 
12 rainuLE-a da4>‘r Haihfi m* L-dl CUtreol. 

iVOT£|— W* uVrm rh inWhMuWe Eu piva here same 
erlcnEioN a/ npwt&k trmvtnnrnt* far men but irUJ frr 

plmcLinl fjp /qrnpiA JA^ir Zip i±ei*FUUT# 

1 iLL'iia r j i4 thd 5A4tiAfi£ ISoLfZ % CineraEua. 

DV£A5C3 OF THE HEART 

ANGINA PECTORIS 

Treat with 3£*tarnti!i Th-r-o^-i App-ic.nor No. 3 
from ? !□ id minvcfs at th* .ind ewer 

33 
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' iftuulders. Aho the llrt*arifylH(C Applicatei No- 
. 2 a mJW Ir-om 4 & mi nil c*. Over 

■ Knit <J and J. ■» kiJurci no pjjfirp 74 im 2*> 
Tre.itme1vt phbuld be emrujlcil 1» Mi* ptiyilciars. 
ARTERIOSCLEROSIS 
filledJ be ttrtffeH *hh enetaJ Safin > Or fca. SJ 
j±y holdm£ it I* tfte band, uatnt Ulltjf ™-rt^ 

LLUTlJlt, 

TrriC §WWft ^ tia !£ mmutea dlEly. 

DISEASES OF THE IlLDuD 
CYANOSIS 

Trial with metal Saiyritor Nil U ftam 1ft to 
il ruinate* didy, A 1*0 wEcb Surf ice Vlftlcl 
Applicator Nfc 00 G^CT entire Lcdy. uatrap; a r«±u!y 
irronf current, atid hardy iauchin£ ike akiiL wiiii 
AppHtaicir, 

ANEMIA 

Treat wida Sudlee Vl^kr Kay AppSkalor Nb. 
Oft dv« lip*. -chin and noSfr, 

Hd-I'-I AppkcatDr with urlw J:iii:| jjh£ Inhiik 
wtOne gtisqrflTed fer 4 minutes, (S<e p^K* 3S 
.i L u ;n Oj cue ttSkller.l 

AExn apply a mrdfePBt *CF0PI current with fpiBSd 
AppJifalar Np. r am Ihr wH#le *pLne. iicepLtpg 
ApfttkaEflf mawm* *lcwly 

MELK-LRG 

Apply strong current with JrtmiiiJyLng AppEJ- 
.£aE at Ns, « 10 pan JiTectfril for d imhuafi daily. 
Alio genera] dKlTtJkiftdaFt with pneral Satura- 
li>F 13 ii Ft - -amraefidej of fr>nrn 1ft Ed 3 2 mihUleiJ 
dnratinn. 

DfiQPSY 

Hernre Of bp ay Cad be til till If tody 1 r<Ac^nJ the 
! ssiasE nature ©I eJig *p*c renin Sc known. 

DISEASES OF THE MU5CLL5 AND JOINTS 

ARTICULAR rheumatism 
Trtar with Iitteniiiyinfi AppEk^tor No, 2 over 
tbe near p» pain, iLimg a air^r.^ current- The CM- 
EicT.E lltbuid aft, tend ur Bland so aa to arin % pain. 

I whil e the tmoHftt □□_ 

I Make ^wy flight eorauci with Applicator to 
I aldq and keep ApplicaiOF CG.TjtJflcSy moving hut 
1 ilowJjr. 

TFciEmirEE sJiouEd lait from 25 CO Sd CtthnltCI 
I daily. Sil uu'i! skin be^nnqt sots poarponc ittJi* 
mepi two a I ditee dayt 

RHEUMATIC ARTHRITIS 
S-itnc crcjiartiebt aa Aril^yJar RbeauLnLiairi, 

GOUT 

On acc-GOAi bf the pccuELir ttaEdre of thift -ail- 

| ™^nl it h btlter left fop thfc phjraitum. 

LUMBAGO 

inc patsEitt skou3d sit bend tJat bod y ot 
mate wAaleV^F nwcrnrall rh^ii hringa pabt. Il^c 
I lhz folCJUif^liiiE A^pItCilnr No, 2 aver the part 
"lusted by rnr -sjjq m heip^; mo*E aJ-edeiS. l/jse 
■ B 1 t31J '? aLrnnj; currtta and just Ijaceiy KrUGh chc 
^nzi wisJs AppELL^E^F. Mike the p-nien,E h-Eltd OF 
arae nnd apply ihe Hl E H FTiqueacy %hfu Applies- 
ter No .2 whijf tijliuk or brudinc, Thifl it tilhtt 
paJitfol tiui pain m|| diuppear urithin 10 mLnutea 

1ft mU-BE 

trM1t “ E i t ’ ™« * day until pain hum 

•ji 1 re, ii ru. 

IS 


WKlTERS* CRAMP 

Treat rvzKh iQeeruLfLer AppHcacnr No. 2 n upJ&e a 
kEron^ ^mrent. Tirrat Erom. fEn-te- kpp, 4,11 
prtf hard. »rrlpC P hj-re-itn^ and abnllli?, Mtik- 
ui£ bnl ali^kt %Fhh A|iplL^ier ^ntL fc.kLn_ 

Ako ig^iiy eaireftt ei'rtii ur-h jliliL between ■ I'.e 
jk^iililer k-Liiies, 

Treh^meiii aJiuald. laac iram Li lo 2il minnlca 
r-jciy other day, nr daily if akin il.i ii-.Ij -wtthaul 
11 r i cn r i jt r; . 

Some peraana can endure more rurittnl 
ijE^I f! A U'.E^KI J ! di 9CUZT1SaTl. fclUt in any Cftte, II iitl- 
ruEhura 'iei :i in riLipenii treatmmkt f-UF M E*W day* 
EHEUMATISM 

Apply current to oE paid ailJl APP^W 

Na using m iaitfcy ^eroa* ^liftr^E nn4 m^Wn-n 
sin i ah^Sn con'iacL ur hlCtly Euuettlnif ibe tkin 
TrcHa irem, 10 tn 3 2 mkiict^E At a t-n;r- 
MUSCUlaA^ SORENESS 
CattliC oiight to be ft-und Eiral^-lbeTi ttfal aC- 
cdtilidAly- 

Tteat If1^ ib Z!l mjn-j-e* vmh Applicates 
No. 31 and fh-OW S («! E htin^EC* Applic^cae 

Mb. ftO, uun* a mediant current. 

CRAMPS 

Apply n medium carrtni area allied tb-rt 

Applu-aEiir Nol 2 Jrr.rn A Id 3D HLin.urL 

CONTRACTION OF MU?CLF-S 

CJ^e metal Saiumtar Ernm _ h j to W minute* 

daily. 

HIP JOINT DISEASE 
For ireatmeAE bee Ardcubr RhnJmattltti, 
SYNOVITIS 

TlCfll wilh Viblet Ray ApjiLiratnT No, M fenm 
L0 to 12 miouiea ualn^ a medium ureP^th CUh 
rent and baicEy toudiliDf tbit Mn with the Ap* 
plidatmr lhar \% the ;Hliv hm we-SlduE lire ^« 

IDIC. 

In chrciiiic canes the White Ray- Aftplkatfir No 
0 U better- Give a ^.ron^ Larrefti Iranv .10 to IS 
mjriuEea thEU 2 ur 3 !n5dr «1E layers d= white clean 
cLu"h r blitifle lb* eJietls between Apphcalbr irld 
I h r? ikLn, 

DISEASES OF THE HRAIN AND NERVF-* 

ST, VITUS DANCE 

Tieai wiLh, munal Salwrut^r No 31 kbm ?0 to 
IS minutes dfuiy, A'ko ETfif ibe entire hb4y with 
IrticJtaLfFiTilj: Applkator Nd, 2 r uiLite a irrp:nc 
lufuth aJtS moving Appltcaior alowly by l with 
firm caitEjeL Treat two timefl pet week Ertm 10 
Eft 25 jnii3utt5 caelL Lfej-fRiCIH- 

GQITRE 

Treit -Dvet" poitie ^^d nee.k wilh InLelultyiDdt 

AppLiciitif No. 2 t tains a very airam; ryrfem, 

barely t-Duchln^ thr nksn with Else 
Trt^iFritPt eo lu-hs. froFFi ft to I mlrnuti rveiv 
Other day, Shtllld dlutk i'ccnme ibre after 4_ of 
5 t ee□ LmeizEs diiCtSDfcinue for PT-t week, hirer 
which ircatwvFni nuiy h<z ^OBtinswd ^ep-lb. 

hysteria 

Treat with Spin*] Ajtplicptqir Nb S s-rer the 
ipioe Irpm 7 Efl D fftlDUtei, Mnine a mild eurrcul 
and movLtsii ApplicaEor tip and down, the iipLiic 

Kl 
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BBAIN 


2 

CDrrrtL 

or MLPK. 


3 

rnoat vv 

SH0UUJEI2 




ttW** 




TTT 4iA¥C5 

fa j^aot 1 


s-f d--VAC>f 

,1=5 T® 


(,C« vf ! 


HTTpI.r 

tfr ^FS.Ni’ 




TO XtP*£¥S 


5 

AT IH? 1I4P5 


, ry ftLAEPcti 

rt'£Cr^5 ™ 


,v£fivfA 3B J^Gy 


fljEtf *H5r TD neucn^i 


6 

EftfD OF 

5WNC 

PrinEipuf jV.itT C«*rl>nr ^ &m i ;« 

rU&n Lts,e nneiaJ SntoraCGF He. 1,3 tfofit 7 
■ □ ri mtniucfi implication ever abdomen, 

uimf JpifhfiJvLny; AppllLaLOF W0, 2 and BnAkin,: 
bui pJIeIib caflEjcE q,re recommended in i*me 
catn Thin La -1 iT-parjiUilC jbotiJit liut Exel-ween 5 
and " minute*. 

K-URASTHEmA 

Ho]il VJjM Hap A|?p-Lii:a,ior No. DlJ between 
cJQStri h-inds a^iil mlia.Lt the orene &n generated 
Erent 7 c-p d mmuicai dady. 

_ Jrcjt hack &E he.id r nciik and over abdomen 
Ifqm e to Ifl minutes, uiing: q medium sirenjrih 
c'jifem 4isd ^ij"nn|g ^end akin contact with lit- 
IcniLLyin.^ Applicator Nn. 2, 

A general tontc ErcaimeNt with the metal Sai- 
vmvt JMfl P n li aLic. bERfficLal 

„ palsy 

™ Ei^tiHcm IE4 

W 


SCIATICA 

Tjejit whh rt-s Infetn^IjinR Ho. I r 

-.-It... fiCPOltt Cilrflttl—*>DUt rwn-chMs Hie 
sml o( ilte Sienna G;ncriifet—irtitt Ute iewti 
Lr( L,[ 1 [if- ftt'iiir. toe whole toiEh, Ice ah>4 

L^-e, ,iliu ^Mrr Inwer part 05 ihv 

n-rl-r r'LUUlil 3>m St^cP I A iO IA minuLll. Til* Ap« 

' I Ear -sLlbiiiii.l fc:r La comfcartt hi3«jrtrqi *U 
Qb «n,L[Lvi! |Jit> or H*< d Pflift. n* n« pmt 
ibe Applicant n-iithhB Ulc ilun but juit iliic Li 

itfc** io *Vin. al-pllF tausim pow¬ 
der aver to* pan io l»c wumiL 
TjcmI 4 laiLj> tor tore* i?r lfr4T After that 

onct tvtry Wlur iai 

IKBOHNUL 

f-il ; .j|t g]«at KrItefatejL t^j ^inldinR EnlcnkHr- 
,nc AnnELtnieir Ho. 2 t c5 wtefi cloned hnrtda. Alw 
trejr ApphcMnr Nn. I> aboui. 

| ir , a nciie md tbraat Erd;n 1I> Wi C mmitie^ i^sIt- 
jqtiter alill dm Oleine InJsaJet (ice p^te lii 
LOCOMOTOR ATAXIA 
Th=E ailitieni ihnllld not bE icea^ed: bj- %5it Uy 
inan uf novice CQTiiailt ^#ur pftytl^Lin. 

paealysiIs ■ 

Treat wtt pmJyicd niiL^Je* uainip the In- 
rtDaifvlOK AnplEfilOF Nq. 1 wstSl 1 heavy itimjc 

cuittnj, Eartly toncburti: eHe aMn with iHt Appb- 
liJO-Dr Ktcp AyNkataT c^naianily nwmng ah.] 
ir-rnr |rnm a 10 52 

seukalCea 

Tie^t aver the Mat ot paLn with Ertinnfcifybi H 
Applicaier Nm. 2 Efdm 5 to B minuw. fc uajn^ a 
fttTo-hs; f«nint and t^reLy lOutbin^ the ihit! wph 
Applicator, Ttesi-TmTnt t-nh S^iuraEnt No, p a 

sUd rcciimmendtiS ^rora ! 7 id 15 tahiuasM dilly. 
NEUHITI3 

Tbci ifi Rnothn -ulmesil wbteh th^uid bt ban 
died by Ike pratiiiioTLcr.. 

K PILE PS Y 

Thip- diseaac ITSTBV be Utaid to aii¥lin1^ e 
She While Ra? AppLmiioc Ho 0 bui the pfopef 
irentmeht iJ. ibe K^Hny lltbe nr X-Rn-y Applies pa 

CATALEPSY 

Use SfifiaL AppILc^ipf No. 5 u^ec slit whole 
rinim from 5 la 7 EUlrtulic, uaLn« 3= iriW cUTWHl. 

Tr«l wish Inun^ilyin^. A^pl.C-itaT h u, 2 ove l 
ibdoiMB, IhljtlS IT5l Tract, usln-2 .1 (a»>JT Hw 
current ^nd aiLfttdn ^ perEcqi cam a cl between Ap- 
plitJloF and alttn. 

General elect rl/ieatEim wish meul Sa|nr4f*c 
13 Hsu. iLic proved ben-EiiriaJ in mnny cjib*. 

D LEASES OF WOMEN 
NERVOUSNESS 

Treat whh m*^L SaLiiritor Na LJ by hpldLni: 
hjihb v/Lcb o*ne or both bandii, Erosq. 2D i-o 2? mto* 
uten daily, ireing □ medicina atrcjifith ttisrem.. 

"diseases OF THE WOMB 
Certain V/amb Aibtmlm may be htjfled ii ml 
*ttoiicth-er cbied by the use -of Hi^h FreqHtb^¥ 
and ihe Violet Riy. 

Treiit thru vagin i wild Va^injl Applk 4 tof Sti 
1H ImTiv 5 to 7 itiimitea, usini£ 5 mild etlrrciu. 

II 
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AlBD ■JlFry ■ CUrTCiil t*UJa AfijOuLaiiM- 

Kii. 2 uvrr Nc*. ?. .rt, It *Ji4 E’-a'f thsna aa 
jmcc" Jff arid 22— from ftn W hbihiiih 
tikjhirg AprairjieF -Fcinscjmly ramrfrtff bat a3Fiwry 

AMKNQUtRJiErt 

r MriOflEmalign in YdictIk £i*S* Whait Isata«la,r r 
Scan!? ilff Dilipcd 

A fiilsfu] uprruirvmiaa ip ncfrBeM. dD m:t w j-.i 
ipriEki yaaJ gi-si* rise irinttaeill-h rrf iW&fitJetb jroar qE 
yjijr 2ii-r1 *r_ th* taitcirr u^ffc Uie- luTper Lt in tD 
Lure fte^rr rbojT whiskey, gFn. tfMl u E 

pToddean and bcc jsur phynirijin. IE Ire ii am up, 
ta-dum un*, he wiJi ilri* 1 Ulr Hi Rill Frequency Via 
It L It mp_¥ he aiui j-iiq dg nut III t* the idea 

of (gaEinf co any-rtsc tiding Fiirm ypur fin- 

inrul iraj'hle-a 91 >'4nr e4flt jp Jl^E .in eld due 
jroij. may treat [E I'mtltBiJf H&Jlt lit your JlDnre wills 
the Sterling Violet fair Creucr'B.tnh 
Tr^Jiiment:—fieiptliEe She GeT.ern.tDT ta- give u. 
EelfPy ikiTpnjf curr«it--ahauc tiiree-qiuriri^ ihe 
cHH|iui—lit ifl a wfi-rxfen gr spa-cn^le*! ebaLr, ot 
lay in n h«l wrtb a Either thfch mattress. Then 
cake- IcdEi! af Ehc Getfleratur r s hjndje uriih 
11^5 hiJKl fliiiE with >ibUf pght linii:! mitt: hold oJ 
the mrE.il Liit'.i;,nip. r No. li by Hie Jaallaw, and 
larger jtii\ insert th-s up^asiif «f thinner end 
■nt& ihe handle is fur iai it trill £□„ Naw ihc 
Hi^h Frequency cpnot li ^91 Item yeuf fetofr 
arccnf pi a EOnlc jn-5 .is a btaod purifier. 

Nattr mlie your hand^ si: the Blind Saturator, 
■pr 1i#rp grs cr oil the cUtfre.riE whflc holding riiCHr. 

Alter tbe trejinnent h u'fmt nr ElLe curre^E li 
hs cirntfd aH for acme TT^*on df tuber, recriD^e 
the Applicator (cam thz handle first, (bfcji aei 
hJhdle ail lie and turn off l3ie eurrent nr |ht 
rocktt. 

Thai cieaimcmis ihould laal bctmttti 15 And 2fi 
minuEeJ. 

Pir«dy following ibii. U*c the Vlo-Let ftftT Ajb- 
filkitor We. 01 for S w ]|> mhutea dtce Ihc nrir-L 

diTMcrcd bj No. fief's ee c^nrc on pj^e 2£i— ajire 
dJiLly cr every g-rhef djy. In cermin 0^9 where 
KTeOter penetralapq und heat are d^sirci] Ttie Ap 
p^knidi i^o. 2 whi-h j;iv E i n strtng-i^r liwl rn*ri: 

- |:enrEraung rtirrcoc tfmii Applkilor PJd. [=0 PEO- 

■ da-rune ITreattr he.ih oT rran! :Q rd SI2 

raiftuEen irt tuuully sy^i^ttJVL 

Da Tiur txpoie ypurmcH 10 drancSiMi ot bad 
weather withiit an hour ond better not a* all 

AMENORRHEA IN WOMEN 
Iireiruratily Ml Supp trial on of the MrnitRniion 
Use iqeulittd AppSitator No. t8 thru the VjC' 
ina, tTtjtrnent io [ait iroin 5 ip Q minulsi by ilie 
ctocrt and net gue^ed si. Take rrtatmtiin eve ry 
other djy. sr n daily irtatment of 3 to 4 eoirtulr'. 

then Opply With Applicator No, ag wer 
lot Sower I an af rjt< 4|i:ne, UE L nc 0 f;i irJy nfroni; 

^' c JJtd Applicator place 
m j. in 3 to.dn ot Bone clean thin doth, 
ireaiment ihoulil i.un 4 miantw, keeping ilte 
jLUt dL^h-^^^ c*nninnily. Thr treatment 
liiirn L ™t cr ^J’P^asanr a-, the luk 

l*r jc t ein ,i! E Tl ‘ : 13 J ‘ requency eitrient io l& 01- 

zrtiHt nmoiirti o-f hlg^d id the nren Ere^ied. 


Tlic 3ici trc.ii e±J wUl btt&itit el * 

LclaF—fiLcskiflfi er r pjiii^li. cieId ;—Lr,it vnLI J ccL 
■■alli-cr v^-a rm Far Bit bsue uj ■.» aE5T™udjk 
D YSiMf] MOKR i ERA 

Paine creaE^atnii ti% Am^RDtrli ra m WarnEa 

L-EUCQREHEA 

Upt J MTjfiil rd Gli¥KS Apiili-ual dc Ne. lH jdJ jsf^h- 

ceCd la follnWmi- 

T lie patinH ahm^Sil My oq Utr St?i a 

n uLCTf :a tit W«dp thL-le JlUl ijIACT^ Ya^UtlL 

Appljuatnf PS direecei!! for MtaaaTii^ciiei-. 
AanHifcrHe* in Warner. i 

Then a^jilV wlcSi ibe Spinal Applicacar Kfc £ ■ 
niroiiys uairJc-Eal over ‘iJte ipleiaJ regi^ni h%m. iDwet 1 
| jji of ne- lr ti'Q'W lO eiuE gf pplne, lietpiflii Ap- 
pLicjlor fhO^Jftl gEjJifctamUy yp and dDWrn the 
a pine. 

Ta-cgrmcni Ed Sn«t Erabi 5 1* ri hndiLIm liiiLy 
irlyiii. 5 IP B dajra aElErW.^rdi every g'iIief djy. 
MEMAPAU5-E—CCltANGii IN L1ITE| 

Treat wkh Wh«< Ray ApplicBtDr |Jo. d gvet 
e, hairk at kead and rteck. A1 *i D'j^t itKSmmm. 
l j ll€a thFt« fpids gr Layers o3 white ul«n ckth 
heiween ApphciU&b -kih. W*bn«B a IHCdhtm 

trcqqg; currcnc,. applying cut cent Ihrd f Cq^Jt. 

Ttciil frart 2D ID 24 iri irim C¥-esT d-sy, 

□ VAftlTlS 

l"av IftatsHfi tCTTPilt flMSry *Bcrtl%LTip l suc9i 4n 
e i r l i t. iLp~Lt jia.na, Lmlntlon, lender in is, ahd ll.e 
flake, thd Hn;h Fr«suency snul Violet Rav hin 
very ibccrssiu] from the s-tact and is jiuuik. 
airuund dally, Treatment fawwin dticcmEert er 

-kasn whatever and is, rant the leasa cainpleB. 

The fuSirnl nbouhl Iry *m bef bark ^ilh kneej 
utii. gnd hiidy T^h“^-L i 

Theni upply a arfnng current yvtr Npn & 4^4 
12—Stt ull ,i c t pcL^cs 24 and 2 7-.-g-.Lng Surface 
App]ac4iDf Ho, OQ ,u!d pf«^ing fir-mlv but met so 
haad at to larcflh rI-Ips Apph^TQr. The App'lk-I- 
I*e shutdd he rgeved pi owl y ami (reatjnent tn 
3 a hi f. Id fi iiuiluCeh eath aide, -LiaLy ur ev r ery 
yilaep day. 

fiOKORKHEA IN WOMEN 
Tuat wiih plain Vagins] Applkfttof Na. 17 
thru the Vagans from 4 u 7 minute! e^-cry niDm- 
irtg, and w\tb Inirtalftted VaftinaE Ap-p^kaiot Nd. E0 
fram -S tu 5 manutes by a He dock every eurJiinc 
bcf-.it c ietlritiR. 

F tit ehrorttp ram the While E.iy Varfiml Aps- 

iihcatuT Ng. 1B-W H T-KPsnTHCPdtd. 

Lfrrrn rf .n^uf^'pirPiIar ^r« B|Krri» 

cirertEpofj af jp-rci'/iV r« ^ i_c:nd-nJi Air uT.^rt fnre n'lVf 

p-'niFC-d fn I'urnLi^ E^d.'ii tL-njTideri-tiiii.'y t<y n/o-dru-- 
t-A^owflm nf rAr SferliAj V^lW^I #7uv G^nr-riif-or 

DISEASES OF CHILDREN 
DIPHTHERIA 

Treat inside ol thpu.ii wi.th ItusuSiiesL AppLiiiatn- I 

N«d, LI],. asjftK weak current sr-um 2 to J minuln 

rh 4 &utiL4e a( tturG&t AppSiejtar N^, 3 l-or 

about S mingteR morning iin4 tvening. 

MEASLES 

This- 3s a cfintasglQUi dliej^e uL ^ItLL-dren kuAWik 

tc Adience ns R isb Cr>l .1. 

The beat matted thtratfcriitlcB of hti eneci* 
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*rj- I hr «iumkH the ulilH 1 ! fclj i 31 A phviLciaii 

hr conned -1 tht 

il=**j B r (jom i^Licmi; rapidly treat itictliiH wfth 
a ndW cwrpnli t jfcik Whi(ir H*l(y kurluec Appll- 
r.^It-r N&- i 1- all Ct'ftr thfi- entire bod?. 

T=eniniT==i: should J*it Ifom J.T m mlmifct-i, 

jic-ver k^riiinsr A|-ip2ka1i?r fH-ittoiidry lrjii mcvt 

■Ettwfr And rnftisanUy. Eiepe/u cwlc* dilJy 
GERMAN MKA5L&B 
Treat h# 4 me- ac Knlatcdn ar MbASIit< 

M U M rs 

Apply While ft-iy wtEh AppEIOLiar No U ec. 
kWdJ]Gti fiart and uipTaiuiJi ilc^ T rrJL Ort-ct daily 
Jjam 10 M' I - rtlinil(*n. Uae □ ittibl eurffttt nn-i‘ 
m ±\cu ^bud conUcI beiween thr pdrl nilccted am! 

Applit atat- WKOOp , NG C oUGH 

Krppwia d*0 us PerlH^b Pnd it in i eanfag-iau* 

Hii tap f r 

r™i patEent w i i ji %h* Intensifying AppEir.aror 
rfgi, 2 aver th* diDuldci ». 4CF£P1 If am shnuJdel: to 
showSijer liact flJLd frant P u-nnae a Lailly strong cur- 
rtr.E it it ilhauc SO minute-*™ Eheia with 
Thronl AppJiCiitar Nu. 2 tKII all arnuni! tlir 
ihro;i I frarn 5 tn 3 minutes, using iht lame tllltr^ 
31 ry hi T curr-rPil ■'= = ns:arc About 30 lit - 35 munition 
□ftErn-.irdK held AppJpcaiPir Nd. tttf in the pdm ur 
the Siand w-*1 It hltna during Applicator and in¬ 
hale the gjone then (flneTited f-QT 14 mEnuiM, 'Hie 
O/ gpc Inhaler rn very valuable in tliip nilminr 
tSef pjgc *3.) 

CROUP 

EJnr* Tongue AppEu^tor Na P h tQ a mJM 
PT&W. 

Place Appliwlfll* ^Lat an lop cd LDDfkLe and elope 
the OKUIch- 

Tttic from 5 ta 5 minuted taking deep hr cash* 

thru rhe maulh Ufld caa.'ilifl^ by I be clOf.-c. 

Also une NlhJl Applies I or No. ID lhl u the npise 
and Siirfadc AppIkflCCir No, LXJ about Ea». nasc 
and i h t Dii l EitcenuSly from ? to- 30 Riinutci. Im- 
ntedbic Ec-prt co (he Ojc^nc Inhiilcr dc^rihed on 
pB^e 25 wiiil aave mu^h auKiety. 

INFAtfTIXE PArcALVSlS— 

POLIOMYELITIS 

In alich a ierioun daae as ttiio the (reatCQtJIL 
should Sj« admlnbierqd by m physician ur ESec- 
LtfeLheraipeuibi: and not attempted by ihe tiovict 
I r J.tce it¥t or six layers nl cJiln clean while 
elpdi behvern Ihe pjrta to he treated and the 
ApnaiCRtOI. 

Apply itfons rp^rltp ^vixh Applkaiot No. ? to 
the spine imd pant paralysed f^r 2 Ftiisimes- 
As some pmoni aie mu-rt setifcltfre than olh- 
r:fi. she physfcian nr operator should iudge how 
Often (hr trctifEhcnt nhould hr ijLVetL. An hour 4 >f 
m before tlie ?b®vt Irtatmcnt begins Rive, with 
the meral Saiyra^c ft*, n general tody eLtc- 
trj^ia^ in | rom ig. g 0 \2 mtnutrt. G^neraL rLcc* 
uijcauon rhiOLitd he f^iveu twice daily 

CHICKEN VOX 

Title cJilld'i dJiea«fl an ab.a known n>n V^rictllu 
c !£ ■nccciiau^ anvi eiitpiTw 

..... r ^ l i Ctlhtr Wlt ^ Applinihar Np. 0 p m-nif 
..J' ' v ? p 1 , uc-ntaitt and keeping ApptEcnsor 
nuuniiy Ld martii(cM oiu:c daily, 

U 


OZONF, INIlMUt 

fiyr nr* 1 OiHsae Inhaler wUI. wa hdlnie, L-c tin 
■tfm MJtbrnctOE? ^i-MrSF Lt-; kind pradriceq 
Ii>r ute with a heimII LLifch i'EGisaenry wtlttator 

r, wn n-i'l^ lo readily QiLach tn the Gch^mt 
k-rvl3r i^i the some way IhaL any Apphca^e n 
uifil. When ifie Grarratni ii a^eratiny ii 
: , If n canj-ta^t v^iuifie Ol Olotle whLeli f! Mri-Fies the 
lurtAiuniUnR -and b avaLLaulc fnr iiit 

crca.n^«n.t nl Ceu-iih^ CoEd.^ Catnrch, L^fitltroe 
Pc*neblti¥, !^iryfijiLi[*, Ph^aii!i, AiOhm, Kay 
Feyer, CrcUJsi. AinSiflii oiij a-ther aslm-ttit^ oE a 

like thara^EeS’- 

(-b-stfiLlal ails tn»!v>- be vUpBEiied in -l ; * 
whSeh sL *Q have a UOthine elect like rau- 

nus mf-mfruM* ±fJf4.Eeil p^si^ 

Many seriaua iilrnenti often with ihe mt**i 
i_lllLL canasqu^-cei OT icanlavd^n tame £tam n 
iMupU SieginitiftK, 

Thr pfo-tBctimi aRardcd Ly i hU ccnnairiLtjS 
.nLd elhrknt n^jpnci W lb* StetlEnn Visiler Ri V 
Oc-rieral-Dr an «n girnl that iio 'home r.hfnild be 
without Ofl 4 

With she Sterii hi: Orniu- Ifihaier the mns: pg, 

teni, dLKtBne-defllrDyiffitE. heallb-nivinp. slturient oE 

HJiliiric may l-c Appll-cd localSy and directly tg ihe 
.iffect-cd .irea wi(h an asaurnnee of pT-nmf-( eftid 

Only lacl: oi a-paue (Ttvema a Iue’SIlej deierip- 
11 ci i nJ ihii fcinliHperiBahSe Applieaidr, bOl il'u 
i rated Lilemlure will tiLadly be sent to jSI inter¬ 
ested upon r^quetf. 

SIUUU^ATION OF WATLH AND MILK 
WITH HEGH F3IEQUEKCY 

Advanced ^citnUcsL d^vc Lgn^ realijcd the =n-- 
jmrtancc aT pure Wflttr and cmllr m a aaEcp^rd 
tn health. The value ol Ibe Viclet Hay fpT aiach 
.i [iiirpO'-c Ii nko Inng beers held aa inenmpar 
ahlt. It s| i URi:'kLy erctMts a steady vnlume d! az or, c 
diTflktli 1 n- IEic svater uf milt ia be purified. 

Is is mturc' , D method intensified jtnl tojtetn- 
irnlei The action b tlmLLiir lo ttiai nE Sutilitthi. 
eh which BncEcaiai taiiTiot live—ii*mpks€ and per¬ 
fect. 

LTusi] recently no flmple* ceTimn, n^iural ^r-d 
ec-pnDmECiil tumui For Hi/;h Freqpeniy vLpc'ilra- 
tiem on a am all scale f*r the liome has b-cen 
aval table. 

Wish the .iilvem of shfl SterLin^ YLpSet Kay 
Genera(cr jsstd ^aier iswy be porified and 

mask [ieTfeyi[y aafe. the Easier la hems destroyed, 
ThLi enn be done quickly in your own home, and 
jun* previous to rise. The cost k lOii^pificanE. 

Thii system ahotild nave many from Typhoid 
Fever. DyBciSIety. Tybetcul gai* and qlhei d'aciRet. 
cnii disease^ due Eo imppre w.ner md milk. It 
lsi pne qf the RrfaEect beodito Pier conferred 
upon h-Jible-s, 

A S-pCCild Applicjitut in nuw EiePL^ dusi|| i ficd 
U& fat this purpnae aod ws|i shortly be placed 
pppo the marirei 

E^very home should own rind nne tldn v.ildJbk 

AttfKhCMTU tanatasltly md iq >e Iree Er^m (he 

fen* of com am haled water or milk afi wed ji 
the eKpenie of the apeciai water and milk tbia 
f^nr oUtn ur^ep y«U (0 pu-ftbSle- 
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rcATuH* Am* tulih ust 

.VOTXf- /*i ■ ecu. Sbfflnui fA. r 

j-ZirCir a# i™/,. * ,hP -V- r 


Na. a> 


su I? t"A« E APf LI CATO K p 0 


rfo. 


Nft. 2 


H 


O. i 


Na 4 




l Mil 


J.W 


Ho. 


VIOLET RAV i, „iT f " ^ OK 

rtncml tutface JUlfJctieni, ™ r, ” # _, 
HO * SUK^ACE APPLICATOR ikib 1 75 
Hi Uf WHITE KAVi, ul ^« 

(Jerome Ji Oil ■Uq aiLmoutn J " 

' S Hf£^5 E . Aj>PI -t^AToft with 

x h ,R ^ LlGEtr i. tolii an ] y q 
phyuelnits Saw apetL),] p U rp ta „ la 

INTE^PVtHG A PPLICATOR ,s 

Far deep Irntc.J ;i.[ m en'.t ami wlicr- 
pv« qilnnritFw „£ c, unE ma h ", 

*nc required .. ... ... 

EXTERNAL THROAT APpi i 
CATOS i, Ear SSKto^g; 
thrp^q, firmi* and nn.J Li etc- 

1 Mined to fit Midi parti of the body I tin 
STRAIGHT COMB APPLICATOR 

is- aa*pwd for die ireamaent b: the 
JliLtr and atalp 2 ^ 

w& * hake COMB APPLICATOR ia 
ureFfffcd by lome biel the utijcn 
qf t4Lh is alike. jqq 

No - * SPINAL A P PL [ CATQK la mnaliy 

Applied in iliaeaats gf she fclpod 

sihJ fl.rte.rie* . . [ jg 

No. 7 EYE APPLICATOR is intended fg f 
fly* ilifaUa and tome other ac¬ 
etal pUTpQFH . ___ . j $ 

EYE APPLICATOR—DOUBLE ii 

aifro For eye nLlmentf wiih the pur¬ 
pose &f tx-cnl Eng tlOfcll eyca ftt the 
same time . Ja .... .. I.M 

No. fl FULGERATION ELECTRODE Li 
intended lor ptiytldariii eind derma- 
ioJ*gi^!u m the removal of ccium 

sldn blemishes . 

No I fl NASAL A PR LIC ATO P—I nswl-ised, 
lir ior fliTeCLiorta tif the nese and 
throat, also catarrhal uHliq«i-cm.-a 

Ns ]] EAR APPLICATOR—IiuuEated, is 
designed for |he ttcatiflertt ol ear 
Etfliibltfi ... ■ ...... 

No. 12 INTE «N Ah T H BOAT A PpLIC A - 
TOR^InsuJaced r is For all inter nil 
tfeiroai afflkttan* . ITS 

No. L3 SATUKATOR Id valuable whcinevM 
a rtsi&ratrvt gr tonk eJFcLt in EndL 
tated and in uned in cgmhtriation 
with .m&rhcr ptrioH for masaait- 
iIt i? a builder. It yeetdn a dil- 
[ereni curfejis than iltc >n Ag- 

F ilUaEorfi whith romca 
ronn i he mtulblTd^ in the handJe 
without ih-e alterative eiiecE aE the 
VjjLhlum. AsppLkfltgr- It U Kfh- 
tr,iS naLuratEoh .nn! elecHrih^ucion 
ol ihe entire hoAy lmm«dEaieEj r ■ L.W 

Zfl 


LSO 


1.75 


I.TS 


Nu. ie 


No^iS 


.75 


L#S 


IW 


ZDO 


3.H 


L5U 


.75 

^5 

1J» 


' 7 5*71 


Nu.-Jj 


No. J5 



No 35 
Nu. M 
No. 4L 


TONGUE APPLICATOW-ii^iiU':. 

tJ. th u>cd Hi 5»ti 

, ^ LAI N L] RET HRAIi A1 
TOR k id jfllMHt,* el the unM^ 
rhaJinel fli"E WaaLdW and t» 

■sOlil to mHyik'ianH . 

U R ET 3 31? AI - A V l J I -] C ATi> K — 
nuInLed. in lor lac.iL oT 1 Le 

blnfli.1*J uait UfilMUy clitpnel ftltit l« 

□3no p^h-L to pliyNLcan^ flrdy 
PL ft IN VAGINAL APPLICATOR 
]» edftptei3 lot *{hscjiiI dlieu^ii al 

W-D-TTltn „ -- . ' 

VAGINAJ- At'M-ICATOR-lMii- 
laiecL, fcK allic Iqt npect*S dsofai-^ oi 

WATCien - .. ■ ■ ■ 

-W PLAIN VAGINAL APPLICA¬ 
TOR giving White R^r « ccC- 
^ nun-ended for Chronic tfanaiTheal 
taie* in WomeFl ---■ 

pe k ]-'0 rated Vaginae, ap- 

PC.ICATCi3< La far uac by Tihyss- 
cianp only wini „ 

PI,AIN RECTAL APPLtCATOR — 

PLAIN RECTAL AFPLTCATPR— 

T-4’ riiametcr 

PLAIN ftKCTAL APPLICATOE- 
Hii r dJnmeter ■:■ ■■ , 

TllttC nhrcc ApTiltcaittf S ure adasH.^ 
far afflicii-an* of lhe imlfcitlnC'S ttuii 
rectum Per wt. 

KtiCPAL APPLICATOR—lnautllt- 
*J_U‘ ilia meter, n edticLiaHy 
adnpltil for locel jiJfllcllQftii of Hie 
reclum - ■■--■■ ■ ■ - - 

HEMQKJtKOIPAL 

TOR— *1* diameter 
HEMORRHOIDAL 
TOR—!ri # ilLiraeter 

hemorrhoidal 
TOR—diam*Lf:r 
Thege Three as qhe 

Indkalts, art for the Lfcatmen p . 

Hemoirhoids and Piles-. I 3 * 8- 3ftt 
PRO STATIC APP1-ICATOB de 
signed lo Ijicibiutie (hr 1 reamers 

oS Proatnlic .Untesila. 

PLAfU RECTAL DILATOR =V 
drameler . 

PLAIN RECTAL llfLATOR ij 
.I! init« . 

PI.AI« RECTAL DILATOR T 
diame t^r ■ - ■ ■ - l,w 

Tht:ie e3lf ce AppliL-noT- hnvfc a ;-ar- 
tfciilftt 1 valise in the iteatmem or 
Cflnstip^tkti. Pflf ret . . - aO 

KECTAL DILATOR —imulaied. 
diarrtcltl' 

RECTAL DlLATOR-lniuliifiJ, 

Ji" diameter . 

RECTAL DH-ATOR — IftauiaMrJ. 
l rf diameter 

Uinlcr etriain tireumttjnsLe^ the In 
fluJjted type i* pfefci-ihSe. Pef i.W 
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$5 
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Dmtisis' AceeHori?* 

Wa 27—CATAFIIOHETIC AI^LCCATQI? 

—fnautalcd-— Type , 'A H for t'ronl 
Ccctfei Li uurp^Hclj 1 denned la fa¬ 
cilitate tlie apftiPLaUon oi clmrtltflJ 
Hulutinni bird in Dental pfO- 
feaatDn into the liMue. «? 

Ka. -il— CA-TAPHOMriC APPLICATOR 
—JjuLiIatAJ—Typ« "ft" far back 
ieeLh—la fax a EHitf purpaae applric 
litre to ilae tipiik te-e^U. Thin Ap 
pJkator inuV nJno lie Lined on the 

front ieelh _ ■ - - - -. 

No JU DENT A LOCAL APPLICATOR- 
Insulated, in partLcidl.irly .idap:ed 
ri> ir j ny local IwclilUK or 
IfciitfaF of tht fi^ntc ... - Z.tf I 

tTg JtP GUM MAE.S-AC[K11 APPLICA¬ 

TOR— r iLkulu i ed. in addition 
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TESLA MEMORIAL SOCIETY, INC 
21 Maddakel, Southwyck Village 
Scotch Plains, New Jersey 071J76 


Statement by William Terbo at Dedication of Bust of Nikola Tesla, January 28,2.007 

To: 

Princess Elizabeth Karageorgevic 
Ms. Mirjana Sovilj, PhD 
Ms. Maria Wera Cedreli. Esq. 

Ms. Svetlana Djokovic 

Dear Donors: 

Speaking for the family of Nikola Tesla and for the Society' that honors his name, I wish 
to commemorate the dedication of your gift of the bust of Nikola Tesiato St. Sava 
Cathedral. I am gratified that you have thought to honor the man for whom I have 
labored for the past thirty-odd years to restore his name to his proper place in world 
teclino logical and social history. Your generosity is very much appreciated. 

I also wish to reflect on the artistic skill that sculptress Marina Zivic has exhibited in 
transforming her genuine respect and love for Nikola Tesla into her creation of this work 
of art. 

T want to thank Cathedral Dean Very Reverend Father Djokati Majstorovic lor his 
dignified dedication program. And to thank the Cathedral congregation for their suppon 
that brought event into being. 

Your bust of Nikola Tesla is now established in a proper and publicly accessible place in 
the City where he lived and worked. 

You may take great satisfaction in providing an excellent example of an American of 
Serbian ethnicity who demonstrated world leadership in the current context of world 
difficulties for Serbs, 

My most sincere congratulations to you all. 

TMSav 


The Tesla Memorial So duty } Inc. is the obtest U.S. based international organisation in continuous 
operation honoring and perpetuating the memory- and ideals of the great electrical scientist and inventor, 
Nikola Tesla, The Society supports various cultural activities, participates in appropriate academic 
conferences and provides a source for an accurate representation of.Nikola Tesla for the media. The 
Society is a non-political, non-profit, alt volunteer membership organization founded it r 1979 1 incorporated 
in 1 9$0, operating under Section 501 (c) (3) of the US, Internal Revenue Code. 

Vistl our website: teslarncmarialxaciefy.org 
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TESLA MEMORIAL SOCTETS', INC 
21 Maddaket, Southwyck Village 
Scotch Plains, New Jersey 07076 

BUST OF NIKOLA TESLA DEDICATED AT ST. SAVA CATHEDRAL 

A bronze bust of Nikola Tesla was dedicated in the forecourt of Manhattan’s St. Sava 
Serbian Orthodox Cathedra], 13-15 West 25 Ul Street, on Sunday, January 28, 2007. The 
bust was donated by an international group of four individuals with Serbian ethnic ties 
and an appreciation for the personality and accomplishments of the great American 
inventor of Serbian ethnicity, Nikola Tesla, Father of Alternating Current and foremost 
contributor to the technology of modern radio. 

Tlic bust is mounted on a five-foot black marble pedestal. The image depicts Tesla in his 
late 50’s, hair parted in the center and looking slightly to his left showing both face and 
profile. His shoulders are visible revealing tlic cut of his dinner jacket, wing-tip collar 
and fill I tie, the formal manner of dress for w hich he was so famous. Sculptor, Ms. 

Marina Zivic of Belgrade, created the bust in her studio and had it cast in Serbia 

The 150 Il! Anniversary of the birth of Nikola Tesla, 2006, has been celebrated throughout 
the world with special emphasis in Serbia where 150 events were organized to 
commemorate his Serbian ethnicity'. Delivery of this bust is a part of that yearlong 
recognition of die great scientist. Nikola Tesla lived the greatest part of his life in 
Manhattan and created the bulk of hi$ legacy in Manhattan. The bust represents the first 
image of Tesla in Manhattan that can be viewed from a place accessible to the genera! 
public. 

January' 27 is a particularly important date on the Serbian Orthodox calendar. St. Sava is 
the leading Serbian Orthodox Saint and the name-patron of the Cathedral. The Services 
of the 28^ specifically honored St. Sava. The Tesla bust dedication ceremony was 
conducted immediately following the Cathedral services. 

Cathedral Dean, the Very Reverend Father Djokan Majstorovic, opened the ceremony- 
performing the blessing of the bust. Short remarks w r ere made by donators Ms Miriam 
Sovilj, PhD, Director of The Institute for Experimental Phonetics and Speech Pathology'. 
Belgrade; Ms. Maria Wera Cedreli, Attorney and Producer for World Television 
Network, Stockholm: and, Ms. Svetlana Djokovic, General Manager of Academy' of .Arts 
“BK”, Belgrade, (Princess Elizabeth Katageorgevic, President, Princess Elizabeth 
Foundation, New York, was traveling and unable to attend.) Bust sculptor, Ms. Marina 
Zivic, was introduced and the ceremony concluded with remarks by Church President, 

Mr. Nenad Milinkovic. Among those attending the ceremony' was Mr William H Terbo. 
closest living relative of Nikola Tesla. 

The Tesla Memorial Society, Inc. is the oldest U.S. based international o'c .l : 
operation honoring and perpetuating the memttry and ideals of the great clct in:vtxnti a and. m •. 

.Wtnia Tesla The Society supports various cultural activities, participates in apfrofrjjte academic 
conferences and provides a source for an accurate representation of Vtkota TcsLofcr trt wis TV 
Society is a non-political nan-pnfiL a 11 yohattea mcitiheuhif i oegmitt* ion ftmmdeJ - --- --r> - 

rir 1980. operating under ScCbtM 5 01 f3J of iht l.Si Jrttrrrml i 

Visit our utbsnc if j /LMn'i i <rFAxiADo^T. 
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Nikola Testa (1856-1943) was born in the Military Frontier Province of Austria to a 
Serbian Orthodox priest. Rev. Milutin Tesla, and his wife, Djuka His birthplace later 
became part of Yugoslavia and is now in the Republic of Croatia. Technically educated 
and showing great promise in his early professional career, Tesla came to America in 
1884 where he soon hied the basic patents that describe the entire system of AC power 
generation, transmission and utilization. The AC electrification of Niagara Falls in 1896 
i with George Westinghouse) is one of his most notable accomplishments. By 1900 
Nikola Tesla was one of the world's most famous personalities. He was granted over 200 
S. patents (and more than 200 foreign patents) that covered the basics of radio, 
robotics, high-frequency electronics and basic contributions to computer technology. 

St. Sava Cathedral, a Manhattan institution, has had a continuous relationship with 
Nikola Tesla and recognizes his date of birth each July. The Cathedral was built in 1855 
as the Chapel of the famous Trinity Episcopal Church in lower Manhattan. It was deeded 
to the Serbian Orthodox congregation in early 1943. Tesla passed on January 7 th , 1943, 

entry on the St. Sava Cathedral Record of Deaths. 

Tesla was accorded a State Funeral at Manhattan’s Episcopal Cathedral of St. John the 
Devine on January 12 th . St. John the Devine at West 112 [h Street, the largest Gothic 
cathedral in the world, accommodated the more than 2,000 who attended. The funeral 
service opened with Episcopal Bishop William T. Manning and concluded with St. Sava 
Cathedral priest, Prota Dusan J. Sukletovic (Very Reverend Dushan J. Shukletovich.) 

The 5D l1 ' Anniversary of Nikola Tesla's passing was held at St. Sava Cathedral on January 
10, 1993. The Church ceremony included the full Orthodox Requiem with eulogies by 
four area Serbian Orthodox priests. The Tesla Memorial Society, Inc. sponsored the 
Church ceremony and following reception with donations defraying all expenses. 

A mat citing black marble pedestal (also designed by congregation member, Mr. Branko 
Zee) has been erected in the Cathedral forecourt a few feet from the Tesla pedestal. The 
bust of Michael Pupin (1854-1935) is to be placed there to honor the second great 
American scientist of Serbian ethnicity. Pupin was the inventor of the Telephone 
Induction Coil that enabled long distance telephony and the founder of the Columbia 
University School of Electrical Engineering. The Pupin bust is currently located in a 
niche in the side of the Cathedral facing the church rectory'. The considerable extra cost 
of the construction and dedication of the t wo bust presentations is to be met through an 
appeal for private contributions. 

William H Teibo, Executive Secretary TMSam2 

The Tesla Memorial Satiety, Inc. is she oldest U.S. based international organization hi continuous 
operation honoring ami perpetuating the memory and ideals of the great electrical scientist and inventor. 
Nikola Tesla. The Society supports various cultural activities, participates in appropriate academic 
conferences and provides a source for an accurate representation of Nikola Tesla for she media. The 
Society is a nan-political, non-profit, all volunteer membership organisation founded in 1979 , incorporated 
in 1980, operating under Section SOI (c) (3) of the U.S. Internal Revenue Code. 

Visit our website; tesfamettiorinlsociety.org 
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PHOTOS TAKEN AT THE DEDICATION OF THE TESLA BUST 
ST. SAVA CATHEDRAL, JANUARY 28, 2007 

The bust of Nikola Tesla is in the background of the photos (in the Cathedral forecourt, 
behind the fence.) 

See Dedication Report (TMSam2) for further identification details. 

Identification of persons from left to right. 

Photo #1: 

Miijana Sovilj, William Terbo, Maria Wera Cedrell. Svetlana Djokovic 
Photo #2: 

Marina Zivic (sculptor), William Terbo, Mirjana Sovilj, Svetlana Djokovic, Maria Wera 
Ccdrcll 

Photo & 3 : 

William Terbo 

TMSas2 
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Dedicated to Thomas Stanley Curtis 
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lie is the chief of a society which encourages 
practical science among- amateurs. Thom as Stan¬ 
ley Curtis shown with his new racliodynamic sub¬ 
marine. 
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Everyday MecHiisun&ics 

THAWS MARK B.EU]HTtiATLON" A11UED f'Mt 

"It Tflllfl You How to MuKfr Rtid How to Do Tilings'' 


VOL- 1 MARCH. 1916 No. 3 


IMPORTANT 

The great Popular Mechanics Magazine of Chicago hits 

entered suit against your new Everyday Mechanics for 
damages, alleging that your little magazine bears such a 
close resemblance to Popular Mechanics Magazine m 
make-up, contents, name and general appearance that the 
new magazine is likely to deceive "the ordinary pur¬ 
chaser." 

The substance of the complaint of Popular Mechanics 
Company is to the effect that Everyday Mechanics Go*, 
Inc., has deliberately designed, advertised, published and 
distributed a magazine with the "intent to reap the ad¬ 
vantages, benefits and profits of the credit and reputation 
of Popular Mechanics Magazine by a dose simulation 
thereof." 

Everyday Mechanics is the conception of one man 
who has the interests of but one class of readers at heart. 
These readers arc the serious-minded experimenters, both 
young and old, who have done so much and are doing so 
much to better the conditions of everyday life through 
their devotion to Science and Invention. 

Before EVERYDAY MECHANICS was started, its Editor 
offered "the idea" to Mr, !L H. Windsor, Publisher of 
Popular Mechanics Magazine, for use as a department in 
tha t eslim a lie p u bli ca t ion. A fter sc v e ra l nton ths of con - 
side ration, the entire propaganda as suggested, was de¬ 
clined by Mr. Smteor, the Shop Notes Editor of Popular 
Mechanics Magazine, 

Then, and not until then, the plans for your new maga¬ 
zine were definitely formulated, a,lthough the. name, 
Everyday Mechanics had been devised months before 
that time . The first announcement r in the form of a cir¬ 
cular and /o?m letter from the Editor, was shortly after- 
ward distributed. 
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EVERYDAY MECHANICS 



In this advertising literature great stress teas laid upon 
the fad that the new magazine ivas to be totally different 
from anything in the field; that it was to be purely a 
“how-to-make-it* 7nagazine with a cle&rly defined and 
closely folloived policy that would stamp it at once as 
something unique. 

In the December 4th issue of "The Editor " a magazine 
for writers, the fottoiving statement appears in the an¬ 
nouncement of the editorial requirements of Everyday 
Mechanics: "We shall have no use for subjects of gen¬ 
eral mechanical interest, such as photographs of new 
machines, publicity write-ups* of now devices, general 
7iews features in the mechanical world , etc. I mention 
this because our office has already been flooded with mate¬ 
rial simitar to that used by “Popular Mechanics," "Popu¬ 
lar Science Monthly," “Scientific American" nnd kindred 
publications. Our requirements are lucidly but briefly 
stated in our slogan "It Tells You How to Make and How 
to Da Things /' 

The spirit of this announcement has been incorporated 
in every advertising announcement, every editorial, every 
piece of literature that has been issued from the office of 
Everyday Mechanics, The Editor and the Publishers 
have used every means in their power to prevent possible 
co 7 ifusion, with the esteemed Popular Mechanics Maga¬ 
zine, as it was far from their hopes, ambitions and the 
dictates of their good business seme to enter a field so 
crowded with magazines of reputation and standing. 

In the face of all this. Popular Mechanics Company 
alleges that Everyday Mechanics has done it daTnage 
to the extent of Si0,000. The peculiar part of it is that 
in Us complaint t Popular Mechanics Company specifically 
states that its distribution is principally through the 
medium of the 86,000 news-dealers of the country , When 
the complaint was filed Everyday Mechanics had been 
on the news-stands of one city alone—New York City — 
for but a few days, The circulation of Everyday 
Mechanics at the time was, and is now, largely a circu¬ 
lation. based upon subscriptions sent through the mails; 
it was bought by people who knew definitely just what 
they were b uying and the reason why they were buying it 
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The men back of Everyday Mechanics believed that 
they were in the right; that if competition existed between 
their magazine mid Popular Mechanics Magazine, the 
competition evas fair and fust; that if a Popular 
Mechanics reader bought EVERYDAY MECHANICS he bought 
it because the new magazine contained material that Pop¬ 
ular Mechanics Magazine did not contain, never has con* 
tained, and, in part , never unit contain, simply because 
the author of the material will not sell it to Popular 
Mechanics Magazine , 

Just to prove to their own satisfaction that they were 
right, however, the Editor and Publishers sent out a form 
letter to the list of Everyday Mechanics readers insofar 
as was passible. The replies were immediate and their 
tone significant. This form letter and just a few of the 
interesting responses will be found in the section of this 
number entitled “ A Chat with the Editor, n 

We believe we are in the right and that there is such a 
thing as justice in the hand. If you, as a reader, think 
we are not right, tell us about it; and if you think we are 
right, also tell us. We want to kntno whether we are mak¬ 
ing good with ike reader—that is what counts. We want 
to know if there is such a resemblance between our mttga- 
zine and Popular Mechanics Magazine—or any other 
magazine published—that you would be deceived into buy¬ 
ing ours thinking it was the other. If you like your new 
magazine and want to see it succeed and grow in spite of 
all of the many obstacles that are inevitably thrown in 
the path of the "little fetter" with a big idea , just drop m 



Your Editor. 


ISJI’OUTAXT 


Qu hiii te £]J* IlleDMH of Ifec PflimtArj- Eiisriktu'T uf EYEIiYt>AY MECHANICS, the 
forma iDr wtoldb were held pcniiliiv the pnptnMti tin* ■Ult-iaini rrlitl** the 
ftapnlar MerhiJilPH iLrUftn, the current lB#ue In dated March taiteud of Frbtunrf , while 
tli* lerLil number Ip, of 0WFH* ttm-wcutl ve. 

All jmbecrttKTS □! matd it this dale will receive the fell Imh^ numbem; (he mh- 
p«L ulQp- i-S[i|.rlnj| in Dwmhff, 3MU. for ibatnJicr. Will hv est*tided C-r- JflDUflry. lUlT. 

Ill Tiew of the chi HIM 3 r rintlai*. %hm MdtIh CiLmen will, tif e 9 VH, be e** 

trwtnl- in-^vn niwbtL, file winner*! Bi-mt tptwariPi Ln the April v motor. 
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contact post. The taps go, of 
course, to the intermediate posts. 
The central post* to which the 
plug is connected with cables, Is 
connected with the second bind¬ 
ing post. 

The construction of the up¬ 
right for the secondary is clear, 
ly shown in the drawings and 
the photographs. The base por¬ 
tion slides between the rails on 
the main base, passing beneath 
the primary support when the 


(secondary coil is within the 
primary. 

The finish of the woodwork it, 
of course* optional with the in¬ 
dividual. The model illustrated 
is stained a weathered oak and 
finished with wax. This color 
harmonizes well with the green 
silk covering of the wire. The 
latter is given several coats of 
shellac* each coat being per¬ 
mitted to dry thoroughly before 
the next is applied. 



THE CONSTRUCTION OP KICKING COIL HIGH 
FREQUENCY APPARATUS 


By The Laboratory Staff 


T he possibilities of the "kick¬ 
ing coil” type of high fre¬ 
quency apparatus have long been 
recognized by manufacturers of 


orator of high frequency cur¬ 
rents has not seemed to come in 
for its due share of popularity 
among amateur constructors. 



FifiB. 1 and 2. Wiring dlnirrams for the kicking toll apparatus 


electro-therapeutic outfits but, 
doubtless owing to the scarcity 
of published data on the subject, 
this simple and inexpensive gen* 


The kicking coil is an oddity 
to the uninitiated electrical 
worker; it is merely a winding 
of comparatively coarse copper 
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wire upon a core composed of a 
bundle of soft iron wires. In 
this simple coil, which is totally 
devoid of a secondary, is set up 
a current of sufficiently high 
potential to charge a condenser; 
this high potential is induced at 
every break of the circuit which 
permits current to flow through 
the coil. 

Fig* 1 represents a circuit of 
this nature. The kicking coil K 
is connected at one end of its 
winding with one side of the 
supply circuit. The other end 
of the winding goes to the vi¬ 
brating armature of an inter¬ 
rupter. From the stationary 
contact of the interrupter wo 
trace this circuit of the primary 
of a Tosla or On din coil and 
thence back to the source of sup¬ 
ply. A condenser is connected 
across the break and the pri¬ 
mary of the oscillation trans¬ 
former. 

As the current flowing 
through the coil is interrupted, 
a high potential surge is set up. 
This current enters the con¬ 
denser which discharges its load 
through the inductance and 
across the interrupter contacts 
ns soon as the latter close up 
sufficiently for the charge to 
leap this small air gup. 

By making suitable adjust¬ 
ments of condenser and the 
ratio between the turns in pri¬ 
mary and secondary of the os- 
dilation transformer, n high 
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frequency current of practically 
any desired frequency and volt¬ 
age may be obtained, within the 
limits of the on tilt's capacity. 

The greatest merit of this ap¬ 
paratus is its ability to operate 
on either alternating or direct 
current circuits with merely a 
slight change in the number of 
turns in the winding. While it 
is an undisputed fact that the 
"kicker 1 r cannot compare with a 
transformer outfit on alternat¬ 
ing current circuits, still it 
servos admirably in cases whore 
direct current only is available. 

The Ideal outfit is, of course, 
one that will operate with work¬ 
able satisfaction on both direct 
and alternating current circuits; 
the latter to comprise various 
frequencies found in common 
use. The design offered here¬ 
with incorporates at] of those 
desirable characteristics through 
the introduction of a variable 
condenser and an extra kicking 
coil. The latter is short cir¬ 
cuited when the outfit Is used 
on alternating current circuits. 
Fig, % gives a diagram of the 
connections, 

This outfit is capable of doing 
effective X-ray and general elec¬ 
tro-therapeutic work within the 
inevitable limits of the portable 
outfit. The spark produced is 
of good quality and in length it 
reaches fully 7 in. If the oscilla¬ 
tion transformer were to be 
made larger in diameter, the 
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Ptff, 3. Detilla of the vibrattn^ interrupter 




ifji&rk length could be materially 
increased without any altera¬ 
tion in the editing apparatus. 

For the lecturer or the expert- 
mooter, the outfit is an excep¬ 
tional one. It is light in weight, 
inexpensive and simple to build, 
nnd, as we have already noted, 
it is universal as regards: cur¬ 
rent supply. 

The Interrupter ^—This is the 
one weak point in the appa¬ 
ratus. While large and elabo¬ 
rate rotary contact breakers 
are more reliable in operation, 
they introduce too much weight 


and cost in an outfit of this na¬ 
ture. The next best is probably 
« simple vibrating interrupter 
with massive contacts similar to 
that shown in Fig, 3. 

The posts for the interrupter 
should be of generous propor¬ 
tions as the drawing indicates. 
The stock is of % in. square or 
hexagonal brass rod. The latter 
is preferable if the worker is 
possessed of a lathe, as it may 
be conveniently gripped in the 
universal chuck for cutting, fac¬ 
ing off and drilling. 

The spring should be of phos- 
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phor bronze; the thickness is 
preferably in the proximity of 
1/82 in- At one end of the 
spring is screwed the armature 


ing screw. The reverse end of 
this screw is tipped with a fiber 
knob of good size. 

The Choke Coils ,—The small- 
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l^Jjg. 4, The smell choke cell in detail 


of soft iron or cold rolled steel 
rod. This is simply formed by 
cutting off a % in. piece of hk in. 
rod. A hole tapped into the 
arm it lure takes the short length 
of 8-32 threaded rod that serves 
to hold the silver contact and 
armature to the spring. 

The contact is cut from a 
length of 5/16 in, pure silver 
rod. The little cylinder is to be 
drilled and tapped to a depth of 
hi in. to take the 8-32 rod. 

The stationary contact is so 
designed that the tension of one 
contact against the other may 
be regulated to a nicety. This is 
effected through the medium of 
a fine thread on the adjusting 
screw which is of % in. diameter 
brass rod. The silver contact 
cylinder is driven into a hole 
drilled in the end of the adjust¬ 


er of these coils, Fig. 4, serves 
as a magnetic device to actuate 
the interrupter. It consists of 
a core of soft Iron wires formed 
into a bundle % in. in diameter 
and 4 in, long, covered with sev¬ 
eral layers of empire cloth; 
over this is a winding of 1000 
turns of No, 22 D. S. C, or en¬ 
ameled wire wound 72 turns per 
layer and 14 layers deep. A 
turn of empire cloth is inter¬ 
spersed between each two layers 
of wire. 

The core is supported between 
heads of fiber that lit closely 
over the bundle of iron wires, 
A good construction is to form 
a spool of fiber tubing with 
square fiber heads forcing the 
core wires into the tube after 
the winding is completed. As 
the drawing shows, the layers of 
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wire do not come; quite out to the 
edge 0 / the layer of insulating 
cloth; this affords ample protec¬ 
tion to the end turns •which ore 
subjected l* minimum poten¬ 
tials, 

The larger of the coils is 
shown in detail in Fig, 5. The 
core is (5%, in. long and % jiu 
in diameter* The winding is of 
No. 20 D* C* C, wire wound two 
in parallel. Each layer com¬ 
prises 34 double turns and there 
are 14 layers in all- The same 
rules as to insulation apply as 
in the ease of the small coil. 

The Condenser .'—This is of 
the glass plate variety in the 
present design. If the builder 
cares to invest in mica plates of 
the same size, he will etTect a 


plies, the glass is used to cover 
the photographic positive in a 
lantern slide. The cover glasses 
are thin and perfectly free from 
bubbles and the usual defects- 
They maybe purchased from al¬ 
most any photographic dealer 
and the standard sir.e is 3 x 4 in. 

For the condenser at its maxi¬ 
mum capacity* 200 plates of 
glass will be required. While 
this large capacity is not al¬ 
ways in use. still it is essential 
for certain classes of work and 
it should therefore be provided* 

The conductor for the con¬ 
denser is heavy tin foil* This 
cornea in sheets 6% x 8 Vs in, and 
27 sheets weigh a pound. For 
our condenser* 200 pieces are to 
be cut 3*4 x 4% in. and for this 


v 


L i- 


dr-; piiti 117-5 -. 11 ™ >f N*.E3 
L. C B C 4 p™miJ tn la 

Bl ±buh\t luxri* p*r JiJif 

n li-rfcrx 


frllhSI "T 


fJ 


Ti«r f * Eh-^tl cell 


FJg> ^ The |ar|G clicks Mil In dolsiil 


material saving in space and 
weight. 

The glass to be used is of the 
variety known as “lantern slide 
cover glass." As the name im- 


oporation a photo trimmer is 
well adapted; lacking this, the 
foil may be placed on a large 
sheet of glass and cut with a 
sharp koife. 
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The condenser is to he as¬ 
sembled into 20 units of ten 
plates each. This makes for 
convenience of adjustment. 
Each little unit will have a ca¬ 
pacity of approximately 0.00& 
mfd. and the entire condenser 
therefore reaches 0.1 mfd. 

When the assembly is started 
the builder should provide him¬ 
self with a small gas or spirit 
lamp, a lump of beeswax, and a 
tuft of cotton wrapped in a 
piece of soft doth. These ac¬ 
cessories On a work table with 
the clean glasses and sheets of 
tin foil will enable the worker 
to proceed. 

With reference to Fig. G the 
lirst plate of ouch unit is to have 
its foil sheet projecting to the 
left. This leaves a margin of 
in. on three sides. This first 
sheet of foil Is to be secured to 
the plate in the following man¬ 
ner; 

Slightly warm the glass over 
the name and immediately touch 
with the beeswax; spread the 
latter in a very thin layer with 
a tuft of cotton. Place the foil 
sheet in position and rub into 
perfect con tael, using the daub¬ 
er. and working outward w ith a 
circular motion. 

When this first sheet has been 
secured to the glass, the latter 
may be placed on the table with 
the foil underneath and project¬ 
ing to the left. A touch of the 
wax to the upper side of the 


plate and the second foil sheet 
may lie bid on; this one is to 
project to the right with a mar¬ 
gin of in. on top. bottom and 
left side. Next comes u piece 
of warm glass with its drop of 
wax; then the third sheet of foil 
which projects to the left the 
same as sheet No. 1. On this 
is the third plate of glass, fourth 
sheet of foil, and so on until 
10 sheets of foil and JO plates 
of glass have been assembled us 
shown in Fig, G. 

The object of the drop of wax 
is merely to insure that the 
glass and foil sheets will main¬ 
tain their relative positions dur¬ 
ing nsserahty. The unit is now 
to be "backed up" on cither side 
with a piece of cardboard, Thu 
projecting lugs are rolled up 
with a piece of 16 in. copper rib¬ 
bon enfolded, and the entire unit 
bound firmly with linotapc at 
top and bottom. This general 
procedure is to bo followed with 
each of the 20 units which will 
then be ready for impregnation. 

In a double boiler, melt equal 
parts of beeswax and rosin; in 
this compound suspend the con¬ 
denser units for two hours. If 
the wax has been kept suffi¬ 
ciently hot the interstices be¬ 
tween the glass plates will bo 
completely filled and each unit 
will form a homogeneous mass 
that is both electrically and me- 
chancially sound on cooling, 
Ttm OttcHUitimi Transformer. 
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fl. n^C[il]H of Ihft COntl^nser 

—This may be cither of the that the fullest benefit may be 

Judin or the Tesla type. For derived front the ZlC ap! 

'■ s.ite of simplicity, the paratus it is essential that the 

former ,s preferable, in order primary and secondary of £ 
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oscillation transformer be 
closely coupled* This is effected 
by means of the spirally-wound 
or “pancake 71 type of Oudin coil. 
This coil is wound in a succes¬ 
sion of layers in flat or pen- 
Sake form, as its name implies. 
The wire is No, 30 D* C. C. and 
the insulating material between 
layers of wire is oiled paper 1 % 
in* wide and 0.003 in. thick. 

The post shown in Fig. 7 is 
of hard rubber. ’While the rod 
is held in the chuck a 14-in, 
hole iff drilled clear through. 
The tail stock center is then 
brought up to bear in the hole 
to prevent chattering and the 
end of the post is (inished off. 
A cut-off tool introduced at the 
correct position finishes the rub¬ 
ber rod. 

The hole at the base of the 
rod is to be tapped out 6/16-18. 
A length of 14-in. brass rod is 
then forced in from the top of 
the post and cut off when it has 
entered to within 1% in. of the 
base. The top is threaded to 
enter a discharge ball and near 
the bottom a small hole is 
drilled through the hard rubber 
rod and into the brass to take 
an escutcheon pin which forms 
a means of connection. The 
rubber post iff then to bo screwed 
onto an arbor threaded 5/16-18 
with a large disc of metal or 
wood between. Upon this rig, 
the pancake coil is to be wound. 

The winding may be done 


either in the lathe or p if none 
iff available, in a simple, home¬ 
made winder. The starting end 
of the wire is soldered to the 
head of the escutcheon pin that 
makes connection with the cen¬ 
tral rod. Taking three turns 
of the oiled paper over the rub¬ 
ber post, and turning the lathe 
backward or away from him, 
the worker may start the wind¬ 
ing over the oiled paper. The 
first layer must have its turns 
separated % in. Over this layer 
of wire are placed three mere 
layers of paper; then another 
of wire with turns spaced % 
in. This is repeated until 56 
layers are in place, the turns 
being gradually placed closer to¬ 
gether until, with the 50th lay¬ 
er, they are separated only 1/32 
in. 

From this point on and until 
the 160th layer, which completes 
the coil, has been wound, the 
turns may be spaced about 32 
to the inch* The layers should 
be but 1 in* in width in order 
that a margin of % ip. may be 
left on either edge. The final 
layer of wire Is to be covered 
with 10 layers of oiled paper, 
the end of the winding being 
brought out ready for connec¬ 
tion with the primary, 

The primary consists of 10 
turns of copper ribbon, 1 in* 
wide, wound spirally around the 
secondary pancake. Between 
the turns of tha primary ia a 
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strip of corrugated hoard such 
ss is used for packing pur¬ 
poses, The finishing end of the 
secondary is soldered to the 
starting end of the primary and 
at this point a length of flexible 


lamp cord connects to tho junc¬ 
tion of the two. The ten pri¬ 
mary turns are then wound and 
a tap of lamp cord taken from 
the under edge of each of the 
turns from the third to the 
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tenth* inclusive This provides 
» menus of varying the primary 
inductance while tuning the ap¬ 
paratus. The ftnnl primary 
turn is held mechanically by 
means of a wrapping of several 
layers of oiled paper; the latter 
muy be shellacked in place. 

Removing the coil from the 
lathe* we now have the com¬ 
plete winding ready for im¬ 
pregnation with the eom- 
potmd already suggested for the 
condenser. The entire coil is to 
be Immersed in the molten wax 
for several hours and* before its 
removal* the heat should be 
withdrawn in order that the 
mass may partially congeal. 
As the wax ahrinks on cooling, 
it is essential that the substance 
bo permitted to contract within 
the coil. 

While the winding is being 
treated* the worker may build 
the box that in to contain the 
oscillation transformer. The 
case may be square and deep 
enough to permit of an inch of 
wax above and below the coil. 
It is obvious that the box must 
he wax-tight for the molten 
compound is to be poured into 
this container. 

A vwm Jj tjf ,—For experi me n tnl 
purposes* the component parts 
of the apparatus may well he 
mounted upon a common base 
board. For portable purposes, 
such as upon the lecture plat¬ 
form, or with the physician, a 


cabinet totally enclosing the 
outfit will be found more satis¬ 
factory. The method of mount¬ 
ing is optional with the indi¬ 
vidual, and* for the sake of sim¬ 
plicity, the apparatus is shown 
ready for use on a base board in 
the appended drawing. 

The connection a will be dear¬ 
ly understood on reference to 
the diagram in Fig. 2, For 
direct current work the targe 
kicking coil is left in the circuit, 
while for use on alternating cur¬ 
rents it is short circuited with 
the single - pole, single - throw 
switch shown in the illustration. 
The letters "A. C." and "D. C." 
should be plainly stamped h«< 
neath the respective clips of the 
switch as indicated in the dia¬ 
gram lo prevent possible con¬ 
fusion. 

The Capacity of lhe condenser 
is varied as may be found neces¬ 
sary by means of the copper 
strips which are forced into the 
flips projecting from the con¬ 
denser case. 

In operating the apparatus 
the adjusting knob of the inter¬ 
rupter should be in the "open” 
position. Turn the current on 
end screw the Contact in grad¬ 
ually. As soon as contact is 
made the interrupter will begin 
to vibrate and a sputtering 
spark will form ut the break of 
contact. The operation should 
start with about half of the con¬ 
denser capacity thrown in and 
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Fig; 0, Call for the proriuet3on of D t Anonm! currents 
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turn from the other. The tick¬ 
ing coil current is sent through 
the inside turns, say up to four 
or five, and the D + Arsonva! cur¬ 
rent for the couch is taken from 
the remaining turns. The dia¬ 


gram, Pig, D f makes this per¬ 
fectly clear. The coil may bo 
sealed up in a fiat wooden case 
with taps brought from the re¬ 
spective turns of copper ribbon 
to binding posts on the outside. 


MEETING OF THE RADIO CLUE OF AMERICA 


A representative 

gathering of the members 
of the Radio Club of America, 
together with many visitors who 
took advantage of the courteous 
invitation extended by the Club, 
were given a genuine treat at 
the meeting held on the evening 
of February IBlh, in Room 304 
of the Engineering Building of 
Columbia University in New 
York Citj\ Professor J, Zen- 
neck. Technical Adviser to the 


Telefunken Company, and a 
radio expert who has been much 
in the eye and mind of the en¬ 
gineering fraternity of late, de¬ 
livered a most interesting and 
instructive paper which was her¬ 
alded on the program of the 
evening aa a discussion of 
“Some Problems Encountered in 
Radio Engineering" hut which 
subsequently proved to be a re¬ 
markably clear and comprehen¬ 
sive exposition of that will-o'- 
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tw ground, Which In thi* £ A k 
k the keel of the mhltulri r>G, 
A pojarii^ relay iK connected 
wma the coheir with ■ single 
flashlight battery cell tq series. 
The CTHiladta of the t*]wy corn. 
pJete tli^B eLlfeuSt Ibifough bell And 
glenoid with current taken 
the mein atDTflpjj l*tttterj K 
which f mm lubes current for the 
driving motor. 

J^lnR /ram the amount of 
tJinr the Eit-RYipay MjCOSaWg 
fl^perimthten. cohnunved in epi 1 - 
crins the ground in this artiehe 


it b felt that the Afffrage head¬ 
er will hav* a “JiffcJUr if he 

frl* thin t n t by the time Hie 
nest tHSue gf the magazine is off 
the press. Tins reminder of 
thm interior raeohntdirni wilt ac¬ 
cordingly be held ©ycr fnr the 
following instalment, Just n* a 
littla appefbpr, howovor, we 
"W point oul how nicely the 
controller flu inride the hall of 
the submersible—ace Fig. J?. 
Now you Hit why the '^(eps"' 
were left Inside. 

(Continued tM ,lf ar?h 1 


HOW TO BUILD A 100-WATT RADIO SPARK COIL 

BY the LiHOtAipv Staff 


T HE practice of rating redid 
collli m apark length Eh tnurh 
Eo be deplored. Thii rating hq* 
ng Kiicniflenjirc in iteelf. a* the 
effectiveness nf (He ceJ] far radio 
or high frequency work dws not 
depend yjwn the apart length, 
but upon (he prapartieiifl And dr- 


intemipter, this coil may be 
operated at ID volts and HI 
ampere* mitkwuily, The mx- 
tmdury winding im of rvm.pa.ra- 
tJroiy tow resistance, thui it 3a 
well adapted to tha purpose of 
charging I'CinduJiser.'L 
Coir nmf Pn'mcrrj/.—The enre 
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Fla. j tuc rot# with tape Wndtn* starred 


B to of cere, primary and 
ondery. 

Through the* as* of n agitable 


of thin coil la a bundle at 
soft iron wires tightly cont- 
praued into a cylinder 12 im 
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klf, £ Tbs cor* end pHimu-r 


long Wad 1ft in. in diameter. 
The cere wit-n can he purchased 
raady cat am| perfectly straight 
■o that [ejb formatifth Into a cyl- 
msler Is a rlniplo mailer. Given 
the necessary amnnivl of straight 
iron wires,, the builder grasps 
thr bundle with both hand* and 
with a twisting motion forms 
rho wire into a compact cylinder, 
A piece pf wire bi then wound 
nrotJBd the ranter of (be core 
and twliued, Another ia added 
at each end. The twisting nper- 
liUon Is then wntinued r inking 
up the slack in (ho binding wires 
by twisting the ends with a 
pair of pliers, Bmji the bundle 
win bo perfectly straight and 
hard 

Starting at one end* the bind¬ 
ing wire* may be removed and 
■ winding of id Ik ribbon started 
spirally nvor the cere. The sillc 
u tough and atrohg, and, the 
worker will bo enabled to pre- 
servo the solidity of his bundle 
us ho removes the binding wires 
und replaces them with the silk 
wrapping. When the entire care 


w covered the final Him of rib* 
W may be held with shellac 
nod u few turn a of thread 
laktii uver t hn end to Lnsara 
peraianency. Tha whole cere-, 
with Ite wrapping rlli^m, i> 
than to bo nn-spended in a 
trough iltled with Lblti shrike. 
A siihiuofal<m of an hour will 
hnvo served largaly In fllE the 
interatleifts betw’tfon wipe* ami 
to snak the ribbon thoroughly. 
The core is then hung up to 
drain and dry. The tattej- aper- 
aibun wttl take rhn best part of 
2* houra. Whnn (he shellac Ifl 
hard the core will be almost aa 
solid as if it were of dtp pircc 
of irnn; U is then ready for 
windings 

The primary in in two laye-n. 
TIil^ end of a. npool of No. 14 
D.C r C. magnet wire Is placed 
undoc a loop of (he silk ribbon 
*m (be tore and the winding 
sUrtod by (urniap the care with 
both hands. The second tarn of 
wire crripi tin? ribbon U W p and 
(hun two res tbe startin g tarn. 
The first turn should Hart at a 
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distance of 1 Ip- fnm the aid 
of I ho core and the flr*t layer 
ends at ibis dintnnre fraon the 
miter *ti<L The KCOJld Uiyr.r 
of wKrn Ji tauiiji J upon the flreitp 
with A Mayer of empire cloth be¬ 
tween. The finishlm g *hd *f the 
primary winding i* secured with 
m loop of ribbon, the endp nf she 
krx>p Iwnip pulled tight after Ihu 
ribbon hu hecn oovered by llw 
last three or four tumi of the 
wLodlng. Hie rntiti? primary la 
than. to bo wound with ailk rib¬ 
bon in exactly llic name n»nner 
hb the core and the end where 
the leads cornu put should bo 
WfiUJid with a number of turns 
of tf-nOPR thread to pro^ni the 
possibility of the starting and 
finishing tumn coming loose. 
The entire core n.pd primary ia 
now Lo lie Immersed a com¬ 
pound af equal parti of bwiwu 
and resin. molted in a double 


l>aj|i‘r to prevent scorching. An 
LnimerawMi of an hour or two 
will suJUrtp wbea the coll may 
be removed to drain and coaL 
fraiirfrlNW.—When tlva pH- 
mpry bun- entiled it may l>n cov¬ 
ered with four Layers of micanite 
sheeting. This nubatanec Es 
built-up mien made into □ flu*- 
Mc sheeting about 1/1 ft in. 
thick Very thick aheUar is lib- 
erally applied oji the wrapping 
proceeds,, and when the final 
torn of the raknnil* U taken 
Ov-flr the primary, tho whole cyl¬ 
inder should be temporarily 
wrapped with tape until Eh® 
she line dries out thoroughly, 
When this ls at Inat :iceom- 
idiphcd the Btruclyre ta tci lie 
planed in slm oven until slightly 
wamv h after which it 3a stood 
efi end with she lower opening 
filled and tlw bee* was;-rosin 
wanpound poured inM> the space 



“1 


(C) Jeff Behary 2019 


16 


S-">r i. Ths brnfrititki* SMI 





































































































im 


: VE M ¥ DAY MECHANICS 


EVERYDAY MECHANICS 


1ST 


twLwcen primary ami innulnling 
£ub«. The Length Ti r the latter 
jft ID Lb. jflbd an inch of cort it 
therefore left projecting fat 
either Cud to porm.lt of mount- 
iiiE bi tli-c frame to 1 m described. 

JFiKrftttp.—The 

ond&ry Lb wound in four *ec- 
tionfij each section being wound 
in layers upon oiled paper 1H 
in. wide, The wire la No M: 
rrwnncJcd, Each layer contains 
112 to mi of ware, and th* width 
of the layer of win ii I in.; 
thorefore h then \a a margin of 
W in, on either side of the layer 
of wire. Bloch acction I * wound 
in SI I*yon and th* Uitpl turns, 
to each nertion arc accordingly 

d 632 r The f00T npctiumi will 
eompri^O turn ■ in cdmc- 

qifoncfa, 

Thfl secondary xbcLIcieih May 

tw wound oSlhi'ir in a laths or 
else upon n farm mounted In fa 
*impk winiiliti* Hk itah ae the 
illuntmlinn yttgtfefllJi. The QUt- 
xirf-n diameter of the ttllcfablfl: 
innuliitlnp Lube over the primary 
will he upprgjdsnfateLy St; in., 
and this r-halL therefore be the 
internal diameter tit the MC- 
Lmnx. The form COnalltfl of 1 
dbe o i weed halted, to one end 
at ■ abort cylinder of wood nnd 
ihi 1 whole mounted either in the 
lathi' or In hearing support* a* 
nhuw-n. The eylindnr should bo 
ho. in dlitoicter and about 2 
In. IoeiE- 

Ih starting the winding of a 


section Lite wooden cylinder 
should l-rc covered with n Layer 
of cord to moke possible the re¬ 
moval of the section.. The first 
layer of ollod paper may be 
wound upon the cord, which is 
polled oqt after the necthwi is 
liimihrd. In the first paper 
lajTr lhorq should bo six or 
*dghi thickness** of thr flitod 
pajwr to -mako a irw^hanieolly 
strong support for the Winding. 
The Htn.rt.Lng: end o£ the Nol 3-S 
enameled wire lx eoidered to n 
piece of thin copper rlbbfara in¬ 
serted between layers of paper fc 
and the first buyer of wire titan 
until 112 turns hive been placed. 
Al thli juncture the winding 
ahull Id be an Inch wide, A layer 
of oiled, paper ii then taken 
over the wire and the second 
layer of winding placed. This 
ia continued until til layers have 
born wound. The finishing turn 
of the wine fa Boldered to n piece 
of copper ribbon nnd ten layers 
of paper taken eve* the wine, 
Th-e ribbon pawes between the 
eighth and ninth layer* of paper 
wrhich hold it #WUT*ly r ThLs 
cnunpldto* a wotion, which Li 
now to be Imprognatod with the 
bwawax-rDiip oampobniL 

la winding the firat section 
the bailder Li to tur^ t he i*thc 
fawny from hljn nnd have the 
d iiH- end of the cylinder at hi a 
Wl. Till! winding tl to Start 
At the lefbband end of the cyl¬ 
inder next lo the disc, ThfcF 



procedure k uLm. to he fallowed 
with one ipnr* section, When 
the*? two sections are wound 
they should be nonbnftd 1 and 
3 The winding rig !■ Umu Mi 
ha liioiwA so that th* 1 dlac-end 
of tho cylLodfar Is at ihc ripJi^ 
Starling the winding next to th* 
diK n a m beforo, and turning in 
the Korao direetinp. Lc., away 
frflm the operator, the surtion 
undrr constructipn will be wound 


ifl the opposite dlrtction f™ni 
the two predece^flari. This **- 
i|an ii to he numbered mnd 
iti rtinpnnwa No, I if wound 
in the same way. The reason 
for Lh.ll will fc» &MHI whan tlw 

attfaCTlbly start*. 

r!*id mbty .—‘The fnune cf the 
call ii woll shown In big. 4, 
Tire ends af the coro fit into 
holea in uprighl piwos of wood 
which fflrm tba support* for the 
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tAiiirv m-M. Thr memAmxy he- 
trans nto arranged upon the 
miCATiitc Lube iii the onkl- nf 
Eine-J p numbers, starting from 
left to right. If the winding Imp 
bwn ikMm UB described, thfi flrRl 
outside knij will go to the bind¬ 
ing jhmLj L. (be iliiriiJr Lead af 
BectJan 1 to (hat of nectlun 2; 
the tiulsidfl lend of «iHbri t le 
thu outside lead of Heetion 3: 
\h* luiEik of 3 to the iniid* of 
4 t JiJsd the auLsidc of -fc to the 
rcmhifilbK binding post, The 
primary leads nr* aq.Tried to 
binding posiii in the I'tiKr from 
which the proper <iaei uect km r- 
wkih the interrupter mru auide. 

! nitrrvpmr end CuNcfciurar.— 
An bidaptadcnt intei-roplcr j* 
much to Im> preferred for ilm In 
rtrtinpclipn with thll mIL The 
interrupter may ho of the Iticr- 
curyrturbtnB type. the vibrating 
contact type, or the. electrolytic. 
This laHt-tnuntloncirl ttyle of 
hcerik will give the greatest re- 
AUllB if the Iti to rr Up tor Lh prop¬ 
erly designed mni built; if ihe- 
worker ii ck-= hut care tu go to 
the (.rouble of making thin 
mliiPF duli*R(0 tfevieo, the ton- 
slmciiDn of which innhoo seme 
ratin'r good g|iM-WCirfclli£ H he 
Biay purc-hns® the Lntornipter 
outdiibi for |a.3&. This price 
would BtJiroely oarer tfoa cost of 
tho male rials and the wriiVman- 
bh ip- OH the break if Ihr qrPA- 

tcu r worker we™ to build ana. 
The Tfbntbg type of break 


Will give good remit* if ilJ COB- 
tlfte Hire Of gonoraili p ropor- 
litini ami the cunipuncpL parti 
of the interrupter properly do 
sigm^il, The data given here¬ 
with spiwLHeB the Um of hard 
xgi vi-r r-anloots G/H5 in, Ln dJnm. 
eier rather than platinum, aim 
of a much smaller alia. Before 
We proceed with the tfo«riptiON 
of the vibrating Iratorruptor, 
however, a brief mention may 
be hiiiiir of the mercury-turbine 

bteek, which J* In many way, 
the ideal type. 

In the mercury'turbine bruit 
a atm in of mercury in raked 
through the medium of a pump 
and projecicd Ln u Hue a tie am 
again st a M.'riei of HMtnllic 
vea. with which it mala!* huc- 
CMliva canter ti. Tbifl dovlce 
(■ even mare rfpfRcwLi of ttill- 
liFUCtioii than any of Lh* Other 
typWr abd ho attempt will 
therefore bo made to Htr:icrihp 
It In JuiajJ. The increg ry-liur- 
bine interrupter a»U in thu 
l»roximity of EP.&O. and it rc- 
ijnim a nmall electric n aAoi for 
it* epi'ratioii. It nuty be used 
on pnuti-cilly *ny voltoge frnm 

nix to 3l0r 

Thu- rolatign of the ylbtating 
tnterrapier to the Hit of the 
ceil U shewn in F%, 4 ( while the 
iteiaiiN nf \he interrupter ere 
kfjven In Fig. E. Uiin|> the ncf. 
erntice nuinhen In thr drawing, 

G is- a Eprlng nf phosphor hrense, 
ft 14- Lb. long, 1 In. wj-rlo and np- 
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prosiniililely 1/3S in. thick- To 
the end of (Lhln Hpring Sa secured 
the armiiturr. d F af iron, 

by meniiB of feur small sfifewi, 
This eriHitJirre may he turiwd 
from ^-Irc. Rift Iron har er it 
muy t»t cut from the eild 0-f a 
1-in. rod of the »abkc materiaL 
The «mta«ti ifl cut from q 
jkloce of G In,in. lilver rnd. 
drilled and mppeil for (hr hhhIL 
^rew that secuTes it ifl the 
spring In the position shown. 
The- liatiubBry L^n tael , 8, III 
made of ihe name niaU:rsiih tind 
It l-s carried nu Che ond of Ihe 
JiLlILed-hend icrew^ fl, 
which in threaskd Into the etud 
af silver. The adjusting Krnw r 
9 . Ii eurried by u. ereea arm of 
heavy bmaa bar. l(h which, 3n 
turn, 1 j eupported. by plllaii of 
bi-OM., 11, at either And. The 
vibrating nprLng, G, Li pup ported 
at Ita lower call upon a bar of 


hratii 1—. to which it i* wmujwd 
with serewd parsing through a 
wwibcr plate. Thi* canatruetioa 
is e±sentlJlL in order that the 
spring nay have a definite point 
or edge from which to vibrate. 

The eondenwr to be ibnntEMl 
odroftR (ho iatcrruplcr should he 
edj UHtabk, The builder Ib 
stTWUgly advised to purcluLBO 
tfili rnndunfler -OUtrisbl. The 
tafik of making wp o cobdenser 
of tiiifoLL and paraffined pnpor 
3a a sHirtaraginE ane r and the 
pnaaufjlClPTed article Cfln be 
purchased RO chuaply Uuit the 
amateur builder k nut juKtiilikl 
in making one. The ntandard 
tele phene randciiser of l tofd. 
enpadty ia appruxlumtcly e*r- 
i-Kt iu capacity, und if two 
BIOTA srt“LlanJ of rrtfd. each 
arc added tiie necessary rauge 
of odjuitnicnt is okLabied. 

If ibc builder wishes to build 
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BADIO TELEOEAPMY 
-and- TELEPHG7SY 


lUruftar* pr&due«l the Hull tem- 
pfotvt)' ItuiluWfJ OUt* fanned* 
ond ready to caul with white 
laud utuL null together, Thifl 
Lusk ret[tihred unuthuT lull clay* 


Tht Cmtrel Dv+i&L —TH* 

future of Ihp modrl wkkL be 
dererlhod nl Home lenR-th parlL>- 
Lhkmium i t Ib Dh- mc*t diRlcuU of 
itEE lo build,. bul more repomUy 


CONSTRUCTION OF A MODEL SUBMARINE WITH 
WIRELESS CONTROL 

pAJIT ||, E'JiflTOqiLArnB IkJ? THE EIl-lL ANO CWtfTEtmnoW Etf' 
THE OaSTHClLIJCM 


By till LAuniurOftY Siayr 


A FEW photon P Jl " of the 
hull of the model in fruii- 
nqs alupea of edinjtlntjon are re 
prwlurxid In LlH 1 present urlickv 
The** phutogrnphfl. wort* LjlIcl-is 
m th*T lulraratory while- lh? hull 
of ihf- Evceypay MKtHAHH-8 
model WM toting hlmpe. 

T-'ip. t »buw' she aeveia plunks 
r u-ughly t'lsl Ej* ishapc nrid Li filled 
together tomporurLIy while- Sht 1 


kiiife. The crack* between the 
jiLufiki will fou urstired In Idle 
illu^tmuoriu "bowing lLiq1 Hm 
bourdj have not bwin iusmi.fi - 
neoily Allied together at Ukll 
sln^. The line# of Ihe htttl are 
entirely developed, howovof, 
ovnfl It Dill MTly period, 

Aa described m the jirw’^iLnss 
Laalulirient* the* plmnta arm to tw 
taken apart and thf renter per¬ 



il the end of wii ich the wurh- 
are had produced the rtnolt 
ahuwii in Fig*. d and 4 P which 
ihew respectively the hull with 
No. 7 plank removed mod the 
hull tfhJfipLele-. In the letter 
view Ihe reader ail! noto Ihmt 
the top pLuiik lien net ho^n ao- 
rur-wJ iternnanently. Ai the pro- 


Ih'l'zi use K In Uui very heart of 
the craft the 5 nerve renter from 
whlrh c'/rty BtOWUmt i it thr 
liUto Hithotcrilhle i« directed. 

The principle of ihn device l* 
tf-uaily understood on reference 
In t'ig, $, which hHowb r pbnto- 
paraph, of ihip controller fr-tun 
directly uIkivl 1 . Ta die Left 33 



T\m. t Th* hull pliBla iiuHnl wetefau and bow nurtly formed 


hall eb being fOUKiied UHt wish 
thf’ draw-knife. In the picture, 
the baw Lb pxuctknlly ftnlfhcd. 
while the aLek-ii la entirely in the 
rough, Fig. 2 ahuwa the bull 
after U hau tnS«IL hrouEHL 
roughly to nhupe with the draw- 


ILojib cut out with u eampMii 
mw. This portion of th-o work 
wfl r- found to 1>D Lutiorioua in the 
(jxtrMiiCi und-more than anee tile 
WorkcrB WlilH'd that thtsy Hud 
aerrAJi to a bandnaw, After eae 
full day'a work, the («>□ oou- 



V' 4 ! 1. Thr ls.uk! rinithvri,. nh"v|n# hmW InnUlt ka Jial3rt"riri| out 


t>-4.lng ehuplor B-tatcd, thLi luit 
plunk Ik npl td he nulled liEStil 
the gn-nlcr puli, of the inn - 
ehinery hiin hern Innlnlleil. 


-t-tiis a row of reniikct flngura pr 
brushea of phosphor hrottlr. 
Thete ore rljpidly ttiountod upon 

■ WOOdrn nupport. wHtnh Is tnpxo 
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limited by elm Krcw lei the b*:*e- nf up^ntm Inside the HutX Far 


rlqprly shown in Fig*. ■’> and 7. 
Undrrncjith these contact tin 
gv-r* in Icicjitnl n wooden cylin¬ 
der, bearing i kHcb *f Mnlaet 
Htudu nil connected with a cen- 
tnl shrift. Thb cylinder rotate!- 
freely upon n shaft n up-|wr ted 
in mu pie baa ring* made of brass 
PtHfu 

On (Hie end Of the cylinder 
shaft il riddiTL-J a small rochet 
removal from nn old, etockwork. 
Rotating freely upoh the shaft 
Ls a projecting arm which car¬ 
ries a pawl that *ngti(S!* til* 
rathel. Perhaps thLi will k 
urnra clearly understood from 
the drawing, Fig. 5. A colled 
spring of brass wire served to 
return th* arm Id Its uj right p «. 
■itBo-IJ and a. Stop pacing 
through t ka brush support lim- 
its Its travel fin the upward 
direction. 

CoUTiectcd with the akni Is the 
plunger of a small Bolmnld made 
by winding eight layer* No. 
2i enameled magnet wire upon 
i simple spool of brass ttilling 
with ntelaSiiir brads soldered vn. 


The dimflnaiem* are given in F!g. 
£L The plunger in our model 
was made frtgn a heavy nail 
tiled to the desired shape and 
cut ntr with a hacksaw. Th* 
plun^r ii i free sliding At in- 
nidc the tubing of the Hnlonold. 
Lubrication is vs sel l no or pe¬ 
troleum jelly if no hard gre-nae 
is at hand. The thick lutrbul 
eervw lo reLard slightly the 
IlghhiiiLg-like Tnovomoni of th* 
plunger. 

The -solenoid in linked to thi- 
liHJse h? shown fin the drawing, 
and beneath the pivoted joint ia 
a spring of phosphor bran** 
Bhrrt. This Ls c[uilo essential, as 
the weight of the solenoid bears 
so heavily upon the plunger 
that it will not operate until its 
weight ii relieved by the spring 
m shown. 

It la obvious now that if a 
current be BOELt through tho 
pgfiennid. the plunger will ho 
sacked into the cull and the cyl¬ 
inder turned as the pawl en¬ 
gage* the ratchet. The down¬ 
ward movement «f the nrm in 


Tin? extent of the movement will 
depend upon the dilLfcrvfcter of 
the ratfiitf, till! number uf ile 
teeth, the distance a pari of tile 
con [net studs on (he cylinder, 
ole. In our model, the move¬ 
ment of the plunger Ja jual % 
in. The diameter uf our rochet 
Ia I/ltf In-, and it bu fifteen 
teeth. Thu- contact sLud* are 
npnced % in. aperi nn ihm dr- 
eumfcrenfifr of Idle cylinder, Jinsl 
ihe plunger must make two 


trips to mnve the cylinder from 
one contact iq the nest*. 

Each one nf |he brushes Is 
4 unuected with a diflobtfril piece 


imtavicr, with reference to Fig 
fi F this top h rush may go to E_hr 
driving motor, The contact hair* 
i* nut o stud but a ring of brass 
atrip ihut nearly entirely* lb* 
cylinder. Tho object of this is 
to punk tha driving motor to 
run throughout tho entire Llnte 
that tho boat is away from 
■hare. Therefore the first tmi 
pressures uf the key will serve 
to start the prupolfesr. The 
craft starts off, running paral¬ 


lel with the fhciTr, Two more 
pruuuiss of the Iwy at the 
trim-smUtlng station on the 
■bore nnd the cylinder ratiitea 
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workers 4* of no conauqiJeriee, II 
works- and ivuilifc well. That is 
thfl important point. 

Tho coherer faf aur model 
WO* of the cJii-Bpcsl jihluicur va¬ 
riety, Tito deYaCe consists of 
two binding posts of thff - '<lou- 
h(# 4r tifhrty, two short lengths 
of hmas rod with «>1W end of 
much amB.lgalnta ted H and a length 

of ginr.n Liibklig Hint JHfl finely 
over the bradn r&dH or plug*- 

The de-roherer lh inertly on 
electric bell IMCluiDjKm with 
the i^iiik removed and the arm 
rbi aft while the dapper inn 
ho® Shhjjl ln-ILt Ihfeek to shorten 
the movement of the dapper ami 
provenl It from tnikteE the 
ginaj tubing, This stunt WJU 
Introduced after ECYernl tubes 


OPPiqiiting of Lon Layers of No. 
HJ tiervnpjk uLIvlth singl# fllk 
rovurrd wire. WuUbd OWF # I- 
in. piece of '.-i-in. brass tubing. 
The solenoid uf the centred tor In 
placed in series with the rr- 
■Litance Imbbm und the two 
shunted the hind i dr* panm 

ot the bell. This resistance is 
to prav&rifc ton Surge a current 
froiti pacing (hrou-Kb the bell 
wheat currml is applied to the 
rolebold, The latter requires 
about eight volts to give the 
pecoaiiitry b, klck ,! to the plun^r, 
while the bell would bo oYnr* 
Jooded with such a pronsun: ap¬ 
plied to its tmninnl-*. The bell 
ootl solenoid ttfithfT, with tbo 
resinUineo in the bell dfadU 
draw just two amps. with eight 


anrelEahlo. and thoroughly di*- 
i-ru^ting. Thu- debtor mity hove 
h«r mare sentitlvo, but wn- 
could hoi discover wherein this 
quality Wen to he found, The 
himgp would not de-cohen- 
shakily even wheti the tlo-rohrr 
*r contacts ahtmtod with 

e miall Water fhonL TJpj rotl- 
trepllffll Wwutri work MirunttoieH, 
and onnethnEN it declined to da 

anything when the key w# P 
preuwJ, Then nil of a Euddoii 
it would rake a potion to work 
frantically even (hough no rig- 
nal» wepr pajuing. Finally, in 
despair, ftftof haling tided out 
many ntber tornas of deiei-tor* 
with cot ftvaiL Hie wtirken il\ kd 
the gin .up coherrr tub# half full 


of a m I■Jit-iPre iif K|ual parts of 
aflvLT end nieitfJ filings and sep¬ 
arated thr plugs a full half inch. 
From that time m. ond with 
the raumL Lndiilerestt kind flf ad- 
jn Plnien t. thr device Jsba g'or-Jfecd., 
The mJaturp hns Irten mmoYed 
and frenh iranertod with 410 dJi:- 
appcbitirienia. Tile plugs have 
benn removed and kandM with 
thi- finger®, replaced, and the 
daidcf nperated as well H ® uver. 
Fnr twn coiire days the eeberer 
hsLt hg»|j operated 01 ln(*™lB 
nf half an boor without missing 
a signal and without ence re¬ 
penting or failing to de-c«hnrv. 
Whrthor this hm the result of 
a puro accident gr wheihrr it 
hi a method Vrell blown to t>tlu>r 



hod Ih-lti broken. The binding 
posts and the hell are mounted 
upeti the coalroKbor hoae ua 
shown Lb Fig. &. Tn the uppL-C 
right hand conwr 9f this pk- 
tore a small cylinder will be 
noted. Ttll* kl ft resistance Coll 


volt* applied. Tike auction up 
the plunger U powerful and 
J.K>sitiva. 

The coherer circuit Is the 
usual one- From one sidn of 
the eohorcr a w‘ira lead# to the 
aerial; the other aide kw- to 
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the ground, which in this case 
is the keel of the submarine. 
A polarized relay is connected 
across the coherer with a single 
flashlight battery cell in series. 
The contacts of the relay com¬ 
plete the circuit through bell and 
solenoid with current taken 
from the main storage battery, 
which furnishes current for the 
driving motor. 

Judging from the amount of 
time the Everyday Mechanic's 
experimenters consumed in cov¬ 
ering the ground in this article 


it is felt that the average read¬ 
er will have a “fist-full" if he 
gets this far by the time the 
next issue of the magazine is off 
the press. The remainder of 
the interior mechanism will ac¬ 
cordingly be held over for the 
following instalment. Just as a 
little appetizer, however, we 
may point out how nicely the 
controller fits inside the hull of 
the submersible—see Fig. 8. 
Now you see why the “steps" 
were left inside. 

(Continued in March) 
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The apparatus completed and in use as a field set at the Everyday dfecfrantc# 

Experiment Station 


lniifl HTnm fli Ati£>n nil aIiiii incH aj! It la nt till a iiAiiif flirt t 
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Build Your Own 
Apparatus 

I or Pleasure or Profit 

We uuppty you with parts 
and materials, for building 
apparatus described in this 
rrui^azine. and help you with 
die machine work you can¬ 
not do in your own. shop, 

cardboard cylinders r™ 

High Frequency Coils, Radio- 
Receiving Apparatus Etc. 

Cardboard Cylinders 4 inches diamrtrf. 39 inches kmc;, for l-ns.d- 

i-ns InduClafiCe. each .... ... ■.. 

Cylmdrr> for TinnsalUntic Recoin# TVanifomier, one 7 inch 
d)tMc!(r. one 8 i nth. IrnRlh 12 inches. each ...... ... , . r 

£. yUnfler for H-gh Frequency coil deseritietj in this iisne. 4 inch 
diameter. 7 inches long 



■ S' - t ■ ■ 


w 

11.25 
*0.40 

Complete Set of Parts For the High 

Frequency Coil 

Described in this issue 

Indwks frit f*nrti nectary. with woodtiirriirm rtetic, 

ftw(y io isicmhjj: accordjug tfl iflatruttJom. H75 
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EXl’ERIMENTAL HIGH FREQUENCY APPARATUS 

BV THE I'iMTElll 


T WANT tn tell you* In this 
^ urtk'lc, jilHmt i hut Fowl* 
uni irii^- Plosive, ADil altogether 
PUhkIIijk form of electrical en- 
*'r«y ktHrtvn ah an alternating 

utn-runi rjf high pnti-nthd and hlgll 
fmiiienej'. The hi ml.v of high 
frequency r'iicnoinemt lias a!- 
fettled mo uiutiy mi hour of the 
keenest pleasure ntid Interest, to 
Hiiy not 111 11 if of profiluljJu employ¬ 
ment, anil l feci tliat a ■ UKtut- 
slon of die sttirtllqg ehamdor- 
lirtles of MlI^ current. together 
with a description of the appar¬ 
atus ni'ii'Hsury fur its gtsiuriLUou. 

■ lie without n certain (lc- 

gttse of value lo renders c»f 
Kykuvijay. 

A review of my correspondence 
of three years past convinces nm 
that Eli treating nf high fre- 
iiUHity apparatus in various nr- 
SlfTes, I have fallen into the cmn- 
uu>n i-rmr of uuamulag a certain 
breadth i.if knowledge on the part 
of my readers that they do not 
pnHsesK, And. strangely enough* 
this dearth of knowledge appears 
to he due. not to the compicxUy, 
hut to the utter simplicity of the 
apparatus in its experimental 
forte. 

Armrdlndy, it Is my Intention 
to tail, tiot of the theory and 
mathematics of the high fre¬ 
quency current, but whut the cur¬ 
rent Is, how It is used, what It 


will do. mid how to produce It. 
The apparatus rur|i]!ml Ik not 
fN pens he a ml neither is it diffl- 
cijU, tu make In the ulna tour's 
workshop, lienee, when mice he 
has learned whiit woudpifiil re- 
suits he can obtain and what 



Ptj. 1 . ffrml: *lrf‘-’imi l ri of flrr 
out from Elio ter min At 

slartdug experiments lie can per¬ 
form with the crudest instru- 
merits imagEnahk-, I believe my 
reader will agree with me that 
thoro Is no more I ate res ting or 
entertaining branch nf olectrleal 
science than this vrhteh deals with 
alternating currents that oaelh 
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M EC II A Nit'S! 



Into with II frequency or perbak^ 
a in lino n cycles iht second. 

It is sttCc to nsKiitno that a 
pfjttilty i*ortlun of my renders will 


timlerat and wbat la immit by an 
current of elecirlo 
Ity, For tlie benefit of those who 
do liott liow’iivtT, ft may Lfi fle- 
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Fig, 2 , The high frequency current its hunuk^s to ihe humun organism 
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fliml li-rLeriy an a current which 

jiorhhtllmlJy changes: It# >Ll c-l-vi:|> ut 
"f flow 11 ifttiiln number nf limes 
per second. Coinmcrchil cur- 
ri'jilH^ wtik'li light our homo# ami 
tiinim run our fins, utc^ If ul- 
tarimtlng, may change their dl- 
rocUou of How frum 120 tu 230 
times jht second; these currenU 
would he jis t'O nr 125- 

cycle currents, braiuae, Ju the 
t'dni' ut the iHkydu cuiTdit, fur 
Instance, the current Would nt- 
termile 120 times or iiuifco HO 
complett 1 cycles or rovotwila from 
Imattlro lo negative ami from 
negative to jigsltlve, hi die apace 
of otic socotwL 

Riicli a current pofMESW wf. 
tjiEu wclUitnwii fluimctcrtattcs 
which lusdii- IL clmtgcrmis when 
applied |o the body at press urea 
exceeding 110 or, nt tliu tDmti 220 
Volta. The passage of the* cur* 
rout It* iiwoniiumli'il p-v « dla- 
ngrfflnltlL 1 si’iiaitlon of ‘ + HhocK' t or 
cnntnit'lliHi p»f tile muscles; If the 
voltage iti E+utHcJeully high tu 
force even n tenth of rm ampere 
through tbu body, the nhin'k I# 
frequently ratnh The physiologi¬ 
cal result Is a pAmiy*l« of the 
miisi’k'S of the heart, and the In¬ 
jury which follows fn ciitiKOd E It¬ 
em II j by soflTnmltan. In uddt 
tlon, the point of contact with 
the current-currying wire In 
soared: and btirtnsl If flic contact 
Is tnifllcleutly long ami the mr- 
rent strong enough. 

Xow, if we teilke tlmt rin-oydu 


MEOITANlOfi 3 o» 


current with Its dangerous mid 
pnluftll ohanteteristics, mid, by 
uiniiiH nf certain simple appar¬ 
atus, lunke It Increase hi fre- 
iiLk'iicy or miniiier of nn'orsals 
I'cr flecoud until the periodicity 
reaches ten nr [j f tot-i l thousand 
cycle# ].ht second, we change |t# 
<_ Lumet eristics ux if by 'mnglcl 



i’if. 3. TIic diirlurKr lespn (hnPtjjli ^ 
lit of air 11j ik “griiLi.BiU'dl 1 wirn 


Xo longer Is li pa in Hi I wberi n,.- 
1'litHj. to the human body mol no 
longer Js it dangerous. Wr mo 
Increase the voltage of the cur¬ 
rent tin ell It will leaf) across a 
gup »f niivi‘ml lticjii'H ur ovi'ii red 
fn length wllli n crashing blue- 


f 


I 
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TivliJto Home, and s(ESI this dm- 
peudous MhllittlL>ii of tin:* (lt>s- 
charge of w-cmingly HtorfHbup 
energy 3 s ns lmrtnl«w ilk the hlte 
of the proverbial barking dog. 



Kip, 4L IlnTfU'umrU*’ fctfflai atazr ThrSfl 

inHuMflnrmi* diiehar[p*s ni eft* i-uLE 


t nsio;i 1 1 of the death-dealing 
nh it k mu I pftrnlyria when applied 
to tlto body. \i>> have ri fiamb™ 
of the gaatteid warmth, with a 
oonetrucflvL* t-tl'i-et upon the bu- 
itimi prom lam Instead of H do- 
smirth'i* one. 


If WL‘ wen 1 In A]Hlly clio ordl- 
iiiiry (M-cyele current to the fin Is 
i»f a bolls comiHiwd tif four or 
[ho turns of heavy wlro, the re¬ 
sult would he a dead short cir¬ 
cuit ; let mh apply the IiIkIi fro* 
ipieney eummt, mid we Had net 
jl short elmllt blit a difference 
of potential of perhaps llimi- 
aaocta of rolls between the ter¬ 
minals of the helix. Let ns bold 
n alngh. 1 turn or ring of wire over 
that helix while the high fre¬ 
quency current Is puss!tig and we 
(toil that a current of jierbaps a 
hundred volts 3s Induced hi that 
xiitgle turn Qt inVr; lo prove it, 
we mny light n 110-volt liieini- 
descent lamp by hutch lug tlie 
ends of tie 1 ring of wire to the 
term Inn Is of the lump. Think of 
it—a litiii] 1 lighted by the current 
Induced In a single turn of wire 
totally devoid of liny connect Ton 
with the main circuit, but merely^ 
held over the helix Ihnmgli 
which the high fmpieney i nrrtiit 
is pni^lll^. 

If tlte high frwiueucy trans¬ 
former is permitted to discharge 
ill rough the :ilr. or, Indeed, tutu 
the air, the discharge takes the 
form of a myriad of Knapping* 
snarling sparks and tongues < f 
ttansc. in the pictures rypro- 
diiml bore with, we used hut "*l"i 
watts of electrical energy. Thin 
Snine quantity of electricity at 
i - i i tumcfchi! Ini] n lm u- 1 i~: vv ou I d 
nut begin to produce tills spec- 
litcular display but Jt might Ik* 


t 
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luJliiLtoly more dangvnms In Sra 
quiet Bame-lfko discharge nt 
voltage. 

If one termbml of the high 
frequency cull Is ciuiiieded with 
a piece t>f Imre win* si is lauded 
from tin? celling with thread or 
n>i-il timJL the cull set In operation, 
the wire will glow with is weird, 
purplish light n ml r Iuy forks of 
Hume will ilart fmin every angle. 
A most Interesting experiment, 
fur which I utit hnld>led to Dr. 
Frederick Finch strong. Is that 
of cnimedlng the terminal of the 
toll" to llie stwl rot] of an um- 
ImOJn mu I hanging Hie Umbrella 
from the cord in an Inverted pusi' 
llou. Every rib stands out in 
purple llro while the little 
tongues of flituie dart from the 
ilp of euofa rik 

Tlu- experiments are not con¬ 
fined to such applications. The 
ld£h frequency current, when 
taken through the hotly by menus 
of suitable elei;i rudos and iippll- 
ntires, acts as a bade, bid Id lug 
up the system ami Improving gen¬ 
eral nutrition, Applied to the 
twidy as a condenser, the current 
senes to reduce blood pressure 
and its use In cases of arterlo- 
»■ Ionisis ur hardening of the ar¬ 
teries him proven a boon to suf¬ 
fering lutDinnlty The current 
produces ud in I ruble X-ray pic¬ 
tures and Ilj this connection It Is 
mid to he less dangerous by fur 
Uinn the usual procedure with an 
X-ray tutu* excited with n direct 
current. Applied to the scalp 


-111 


111 rough the medium of a vacuum 
electrode, the current stimulates 
Hie growth of linir hy hu-i'caslug 
nutrition anil hy massaging every 
tiny cell, 

Passing from the physiological 
or therapeutic side of the cur¬ 
rent, it is I'upubU* of cultivating 
plants and vegetables, at I m Hi nt¬ 
ing their growth to such mi ox- 



t jK. fi, A rfi-ml '‘liTe’' wln\ How n 
win- rharni'd uirh im-h fn-ijm'ni-y cur 

ri'nt liHukn In iIli- a Ark 

tent that they mature in half the 
normal lime, Discharged, through 
the alt, the current II Urates 
great quantities of axoue, J>k- 
di urged lulu im antenna or aerial 
of overhead wises, the current 
sets up vibrations of Itn; ether 
which extend into almost Infinite 
space and give us what you have 
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j{ll h (-uni of Eiml will it most of 
you ploy witU— radio telegraphy. 

Now. with that prodigious list 
of ueroinpljshiiieiira to its willl* 



Hit. U. Franii; mf umljM'U* i-lLarifL-J 
vi 111 Il'ich frequency current 

tin you ilh[ agree IhuL [lie usiutI- 
m col ill study of this currant nth I 
Hie uppiinuu-M I ]i'i1 generate* U 
Is folly worth while} 

Uvio ttw Vutr&ti is Hfenvntietl. 
—For oil pravUcul purpose of 
the expert mentor and ntuduut, 
thera Is but 0110 gniie e\i tor of 
Uich frequency currents avail¬ 
able, Till* l« flit’ form Dust com¬ 
monly iistil by fflrdfas aunt I ours 
throughout the country. The 
generator consists merely uf Home 
Instrument of producing a high 
potent]til smelt its mi induction 
cull or n transformer, n eoUtliOiNer 
Eh which in store this inmiit at 
lilgli voltage, it spark gup across 


Which the condenser tony dls- 
pLiirtv, ti ml il Gulluhlo owUtsitlnu 
transformer or high freipieney 
toll to raise the voltage of the 
high fmpnmcy current set tip by 
the discharge of tlio condenser 
sierass the spark gup. TluiL In 
0 mil slid I, gives you the salient 
funtures of mi esperlmeptot high 
i requenuy generator. 

In view of the fact that tile 
average nullo uiunleiir In very 
likely-to hove hi Ills possession 
I lie exciting portion of the njjpnr- 
ilIiio comprising the transformer 
or Induction coil, nuHlHisiT, ill id 
spark gup, 1 will [mss over the 
description of these Instruments 
Lu tills article unit enuihu* in> tie- 
nerlpllyii lu the oseillntltm tniusr 
former wlilcli Is the one pari of 
tin; a p( to ruins llinl; sectn# to 
tnmlrle the experimenter! In real¬ 
ity It Is the very nvme of simplic¬ 
ity, hotti In principle and cou- 
ffirui'i ton. 

Fig. 7 shows a Utile resmuitur 
or osiclMulliiu transformer of the 
Omllti type, so-called kouisu of 
It# originator. This tm.iiNfnrtuer 
consists merely «f u primary coll 
of brass ribbon wound Into si 
spiral, mid il stmiinliiry coll of si 
King] i! layer of cuttoH-cuvcrcd 
magnet wire won ml upon si curd- 
board cylinder. The lower end 
of the secondary winding Is 
joined with the Inside turn of 
I hi! primary spiral. Thut Is all 
them Is to the coll »i ftir as the 
basic principle Ih nmivriuNl. The 
renuetnentH to be ih-serlbqd sure 


# 


* 

* 
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]' iff. i. A MtiqiL Ed 11 J.uiUiti|.. for ii M* vi itanteuf, lictan-r nr vJiiii-rumu ijmlrLirtnr 

h will ihniw it l2lu. dwd»rEv 



% 

hi the natiin 1 of roiivi'iiU , r(ci , Js 
whJt ]i ukills d I he outfit more i»Jti- 

Hf'iil, l_H‘l UT to di'tlinlL- 

rtratlou work, 2 i lul of ii inure 
work u mi i fike npj ion rntin ■. 

Tilts tniiififuniitt will throw u 
spark lit in. in h-riffth when ijkoi! 
with n »(«][(hint \l K. \\\ wire- 


loss 1 rj ms r« i r rm i r. Tl it- H] inty d Is- 
chnrg’o rcsidn's out to a Rmiter 
itlstiiinu Ef the coll Is carefnlty 
"timed. 1 * rty ttmhie la mi-fint thu 
muviliK of Uu' dip conductor 
from oho turn of tin- primary coll 
to another until the point of 
"THmuOEGu 11 In found. 
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1’iK s. sf>oinliLt 1 )' him} Lti rcmmnl U >r indbc-uon l xpi-rltuntil* 


Perhaps the moHt novel feature 
fjf 1L(* little mil b Clio fad Unit 
thcjiceoiuliiry lift* out (if tlic pri¬ 
mary, leaving the latter free fur 
»sl‘ In copDcctlon with ex]K?rt- 
■iLcuta showing the prliu-lpli? of 
induction or how n current is in- 
tinted in 21 col! nf wire held over 
the primary 

Flj?w, !1 mid m show eU-urly the 
detail* Ilf tnnrtrildlcm of the o*i- 
■ [Million inniwformm'. Ttio ivi til¬ 
er will see that the eaiiKlrniv 
tlrtn is very simple. The tvmil- 
iMi bends for the nrnllmnrst cylin¬ 
der may either he turned up on 


tin 1 la die or else cut with a Jlp 
Kjiw, Tlte latter dues not make 
jiw idee a Job hut it Is perfectly 
sritlsfutfary for nil tliot 

The cardboard cylinder is a 
stuck article that may be pro¬ 
cured itJuTtlwre In Fykry- 
pay Mechanics nr tte through 
iair HiTvlct* Department It Is 
perfectly smooth and ready to bo 
aiumd, T nufificst (his liven use It 
Is diincult to gel nn jibing in the 
open market that will niiffli‘t k r the 
purpose of the paper cylinder t 
wood will 19 cat dr> as It Chill I yes 
ils stye so materially with chains 
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Dm 

utmusphtTC Hint the winding 

hlHitlllLCK loofift 

Ttio cylinder, fitted with Its 
wooden bonds, Is | mt In llio Ini hi?, 
ur, If no In the In atalliiMe. U 
muy 1)0 iiifiiitih'i] tu'hvii'ii emtern 
III n dimple wind Eng rig of In n iso 
coiiftitnH'tlon. Tim win? If* Xu. 
23 D. O. C. eo|irper jmignel wire 
wound in ft single. |n>rf reify 
itinouth layer. When tins hiyi?!* 
[:-i Hu [shiil, l| must 1 m? ho; i], i'il 
with shillue, m, prwfrniLiE.v, 
arm nine ceiii|MHijiEL Tills tnsni- 
nrat Is absolutely necessary jis 
the current will jiun|i right 
through tile wtliTM Insulation lie- 
tween turns otherwise when tin* 
col I Is Id operation. In order to 
got the greftteat sjusrlt length 
^ frtrni ttiEs coll, the turns should 
be slightly nepn rated ami the 
simplest wny to rln Mils, if iio 
lathe Is available Is to wind the 
wire wills :i cottsni thr'ml Isolde 
it, removing Use thread when Use 
winding Is eomphlo. I have not 
sped Hi *d Use number of turns sis 
st is unlmisortant In aw oxperl- 
iiii’Sil ;i I coll of this kind Tile 
Ih-.'I working range I Imre found 
In 1 h> between four luindml tsml 
eight hundred torn* for the s.-v- 
ondsiry mid from live to ten turns 
in the primary. 

The brass fadl Muit surmount# 
the coll may he siinvpiJtloiiHly 
removed from the urns rest bed 
pi?Bt when the family Ik tsoi look¬ 
ing; or, if you host la to in horniw 
In this innimer, go to the in'iir- 
esl live :mi) ten-ernt store, ami 


pm tuJiy find something tlssit will 
nuawer. The tnji turn of the 
winding Is cnnnoetwl with the 
Nitl 

Tin? |irlnmrv is quite nx dimply 
[‘nlistriwled tin iho secondary— 
only more so. depint ribbon 
would Is* better, but It Is so high 
In price mid so difficult to get 
that 1 have discarded EL tempor- 
nr tty In fnvor of brnux. The lie 
wide turn of t-ln. brass rll'lsm 
is sturted hy t a plug the rihliou 
to a ring of curd hoard h its, in 
diameter. T In ring tilt? CfdJ of 
ribbon and the ring tint op on the 
ilmir, tin* builder may proceed hi 
wind up the nptrul ns shown In 
ttse pliutugmph, MEg. S, with n 
length of oomtgjited palter pick¬ 
ing 1 h?i ween turns to separate 
(liein. When nine toms have 
been taken, pull tin? spiral In 
nmUe It tight mid rim n hand of 
fried Inn tii|ie urmitid the outside. 
You will he surprised to find liOW 
firm 11 rid workmanlike the prl- 
mnry Is when finished 

TEu> "groinnt M vimeet Ion shown 
In the drawings Is si con veidem-e, 
pure and simple. It Is simply n 
n teaus whereby the secondary 
winding fa connected wilts the 
primary by the mere net uf sel¬ 
ling Use cylinder mi the lower 
head. The drawings show the 
scheme so dourly that f do not 
need to add niucli more. 

Two 1 1 Ending iwts nre used on 
the Iw. 1 H]M L eoniKHlM With UlP 
ground |mlut. while the otln-r 
conned x with n length of llvxlhln 
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^ij{r 10. ai JlrthliY iLlril ,k j;ri5UJiil" niPtilirL’tign 


iiuufricttor 13nit lit]illume* lu a 
vll|i tu fi-tEji over the prujwT |>rE- 

.. . turn* The rlrenlt In the 

ii^ulI mie wiiti ilict primary of the 
rwfllliititta irm informer tnxerteil 
In |iiflire uf the wIMosh helix* 
Thin nKeHTntloQ tmnnfortuer 1* 
l;trjre enough for oil | tract Iwil 
imrpnfKti of the nvornito exporl- 
nii'nler. It will proilnee long 


Kjjrii'kH of kooiI Quality, Heaenaio ,t 
fnUDfJpiitJy iHfietiilul for X 
uij’ work, qxelte vacuum tulh-s 
fur eleet ro-tlu j nt [ n-iitle or (kjuiiii- 
stration purpoflOft* fumlHh nineur 
for oxiKTlmeiLt* In oh'rtrn-bortl- 
<i! It lire, etc. Altogether It I* n 

nioEtt pntctlrnl mnl tiKoful,. though 

hiexpeimlvr. piece of ap( inert in hi 
The pTioto£ni,pTiH of the spurt 
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pictures reproduced herewith 
wm tnkcD of ilio dlvctiarj^ of si 
Miinewhat larger iwHllatlau 
transformer having u cmu^sluiiied 
smmdurjr. Tills cdDg lias it ftp sc 
of a In ml while ft in some 

IS In* high. The winding Is ei 
single layer of No* 2-i J\ C, (\ 
iiuipK’t wife tvli ml double mid 
then one wire removed to afford 
sejmrat!o]i of turn*. The wind- 
liitr Es touted with annnlmv The 
cone Is of cimlboiiril, built up. 

The primary Is composed of 
eight turns of brass ribbon, 1 In. 
wide, mill Wound Into a liirp 1 
spiral In a am n nor similar tn that 
employfd 1 ei the ease of the small 
coll. 

Thu output of the cone-toll 
with :soo watts hi the iowftv- 
qtleney circuit Is a spark from IS 
Ida. to 2 ft* long. Thin Is ob¬ 
tained with a rotary gup, strtnd- 
aril w r lrcli i ss tnmsfnrisier, and 
u condense'r of .01 mfd. capacity, 
t wish tlmt space would permit 
of il dlsruKKion of the exciting ap¬ 
paratus herewith. but that will 
have to lie deferred until the fol¬ 
lowing Isa ne. 


To Flatten Wawkd Board 
T he amateur Craftsman Is some, 
times lu doubt. bow he cub flatten 
u board that has warped. One 
way is to hty a thick mass of wet 
sawdust* or a thickly folded wet 
cloth on the cunt-jive side. and ex- 


|nhki the convex side to gentle 
heat or very dry uir. The moist¬ 
ure enters tin 11 fibers of the tvihuI 
of the cimcaro side of the hoard 



I‘«il I lie we< clnlH on th" mumth iMk 


mid causes tliem m swell- Heat, 
ou the other hand, ceruavcfi the 
moisture from the convex side* 
Jind caused the fiber* to shrink. 
Ip ceDrajueuce, the Iward gradu¬ 
ally flatten*. 

Contributed by E. P* Thoiintox. 


In Thititiin Luy/t, if proi>or 
methods arc not used smooth 
surfaces will not bo obtained. 
The following has proven a suc¬ 
cessful method: The Jug sbou’d 
he thoroughly cleaned of oil find 
dirt, dipjH'd 1 j l flux ami held in 
molten solder until U Is hot* 
When hot It should bo taken and 
wiped of Jill l'xiwih solder with 
jt nig, not waste, as lint from 
waste sticks In solder,-— IK L, 
Hard. 
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1 Will 
( Your Coil 

| Throw a 
| Spark 

Like This 


The Editor 
of Everyday 


Offers you his services in consultation if 
you are interested in High Frequency 
Phenomena. He will advise you on con¬ 
struction, recommend valuable books, and 
tell you where you can purchase apparatus 
for stage or entertainment work, For the 
cultivation of vegetables, for medical or 
experimental use. 


For consultation that does not involve 
extensive design or calculation, there is 
no charge beyond the usual courtesy of a 
stamped self-addressed envelope. 


THOMAS STANLEY CURTIS 1 

AEOLIAN HALL NEW YORK 

^miiniii mu mi iiiiuiimm i iiimiiiiiiiiiimim im iiiituiimuiiiNiiiniiaiM i iih tmuim imMiiniiniiiiifiim^ 


i 


(C) Jeff Behary 2019 


48 

















flforr Mtfftjtau; EvUYflAY E Ji'iLl Wtjfcfctbrc Maoui 


HIGH 

FREQUENCY 
APPARATUS 

Bjr llaimji Sualrj CsrlU 

READ BELOW THE 
DESCRIPTION OF 
THIS MARVELOUS 
BOOK! 

DOES THE Et ECTttIC CURRENT D i HIGH TE145EDN 4iri HECI1 
FREQUENCY FA SO KATE VOUf 
WOULD YOU LIKE TO FEKFORM START L|K?G EX E B ERI MENTS, 
CULTIVATE PLANTS. USE THE X-RAY. CURE HUMAN ELLS. 
ETC_ WITH THE MARVELOUS CURRENT? 


THE CURRENT 

The Hijjh Frequency Current ii txae Uul MuDUtn nr 
ehanycB ki difeetkm of flow mfllkmi pi timet s>ef 
wmjlL 

ll ii out of the mwl marvein-uj fhfckpilicnti of 

Electrical Science In modern lime*, 

It dffin »ll preconceived theories of e I eotricily, kul k- 
ing ptfwibtE radio tdcfripiiy and lelrphany, hwlening 
the growth of plants, curing many human illip and per- 
forming IWKlifl^ IriifficLiloLii FeiLi unknown to man¬ 
kind before! jti advent- 


What This Great Book Contains 


aiArrat iila Pirauh 

E Thr jll"ri ihLiiTf LZuJiteII ■' l.-n 1 mi 11 Frr-^'Jrr_,-i-n [I i 1. w \\■f |[||h. Fp(> 
•a irwf On-rni i ■ [II- ^.pi jn. |ft* C-iitpiiiWLauii pC 2BiJb Fmju 

a|![u:iL^i 7 b JI ^ 1 1 'l-I^mIj! Trahi(urrnrr ■-- Inetusbibn f r. 1 1 IV OfeHIUkiA 

iknwr V, fipj-rb '.rfp«. VE. 0% .llpri^x. 1Trin*f.:fTii^rp, V'JI. i:*peMraeULiJ l!u^ , 
UucHxt AplH’iMii 11 1 >J*>C■ Mha L‘ *1 Huchli Q*±fUni ra Halbrr* ClHTfWl VEJE K'd 
C*u IK. Onr-kLC KILkiii ~^wi«T7Hlf rjtlrftl. X. Out's* Lit 3 

ApplfifcLIlH. Xt, U*>! I , i: jTir-fUHC ilid A Hj ■ ADDaij^up PliSfdciiM^ ^r.rkblr .... 
Lr i::ii. XIE. E^r-fcic iruf UHkc -v:r nl XJlJ Her Wrrf M irp-r Lj'in ■!■'■■> i:■ ri■ 

SlY. N«di (OP Lbe u*pnr># Ik El*lheriKHiCic*. XV. l^BEdinJ EJrrlm-}L”ir nl- 
iiae*. «f Ii* Calhralsra uE Fla kill ui^h Ilfclnclfcp—TfelVfl CVIItfTt TPldl MMtfb Tfnilun 
LurTtnK XVI. 11 i|Tb Fri^prnrf fl«M Cbltur* XVI]- J-l- ■ t- T^HdOx IlTEcrlnJ. SlMT- 
rri-fl—.v FoPm-S+d rsi "hr eex.Wn*^i3n H Elnrlxv: An™?ai .ji Tt»l I Sit B4l£t. X.VE1I. 
L-tftftn^^iftn ftt !-*rp 11 i£n rraqfmKJ Apfunniri XIX, Lli|t TriLa ao-t rtudln OjiLj 
T er Llr El i", S5f. CiPh-LPuillun - r a WddixLf i.f.■■■■■'■ X X r IClMa lor ! hr 

KJecrtkil Kp Lh Al'PJtTODE, 

■ nil Whirr Ip OtE TLirffl 


*'[i 

Ap- 


!'i I la ibiL ICmhIiAp-VTdt UdHi Tl.ry L>.*ai 


»< Jarsua-'ca jaie*«r88 


FREE CONSULTATION 
CERTIFICATE 

Everydfl) 1 MfChinki Co. Inc. 

H W- 42 St. New York 


U.l* 


tlin.lLui.HH; 

r rtn; lup-r ttJH Nt ■ ton ■( Hfcrh Fra- 

& np Appjnlu. 1 , bj- Tfcnmaa h-Unlay 
rllj, hy Ifllur# HH-II h I- imfrrilwd 
1 h"( lb k iiurtfaiM rnlLlia ■ mi la- liu 
rrmlkaa nf t =- 1.1 ul I j I ihn w|ifc Mr*. Curlib 
h|t I ^ I.r k 1 ■ ■ Y_ I Eld I'illli Atf. Nn 
Ynrb . N. Y™ rr tj edit, i^ mlanci 
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Complete High 
Frequency Outfits 


For the Stage, Electro Horticulture, 
Therapeutics, and General Experimental Work 




Testa Transformer Described in Chapter IX of Fre¬ 

quency Apparatus .' 1 Complete and Ready for Use, *» + ,.* -$xox» 

Complete Outfit Comprising i K.VV. Tesla Coil, J Vi K.W, Trans¬ 
former, Condenser, and Spark Gap for Use on t to-volt, (xwrycle 
Circuit Ready for Use.*__ 

iffiiu/ Outfits Built it/ OrJrr. 

Curtis Engineering Laboratories Co* 

153 East 18th Street, New York 
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Kill 


Build Your Own 
Apparatus 

For Pleasure or Profit 

Wc aupply you with pans 
and materials for building 
apparatus described, in this 
magazine, and help you with 
the machine work you can¬ 
not do in your own shop. 

CARDBOARD CYLINDERS for 
Kish Frequency Coil*, Rdio 
Receiving Apparfilu*, £lc_ 

Cardboard Cylinder* 4 inches- diameter, M tru’lits Icng tor Load¬ 
ing WuttftKe, each. T TT P , rT P a , ,.,, r r ....... . $fi„9tl 

Cylinder* hv Trrmiitkrrtiic Receiving TrnmForrricr, one 7 inch 

diameter, erne S indi P length 12 inches. li ....... . . $1,21 

Cylinder foi High Frequency coil described in July iiEue, 4 inch 

diitmdcr, 7 inches lorw. ......... , _... .............. $0.40 

Cardboard C-lander 7 in. diameter, N3 in long for High Frequency 

Oil described in th!i iniue. bF . + , r ., s *,, . * s ,. „., . . $1 75 

Complete Set of Parts For the High 

Frequency Coil 

Described in July issue 

Includes all parts necessary, with woodtuming done. 

ready In assemble ataiding to Instructions,... 75 

Cftil Complete, built if described in Mr. Curtis' 

■ 'tide, ready for use .... JS.Oll 

Curtis 
Engineering 
Laboratories Co., 

153 Easl ISlh Sired, 

NEW YORK CITY 
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^JUStOFFTHE PRESS AND READY FOR DELIVERY! ^ 

High Frequency Apparatus 

Its Construction and Practical Application 


' J - V . ” . 

'*• e ; .- ' 



By 

THOMAS STANLEY CURTIS 

foliar «/ SirtJ\mRklT 


Tti« most mmpwiiep- 
sivc :l rut tlioruu^ work 
4 pH tlltB interesting mib- 

kcfc overproduced- Tlic 
honk is eKsonthdly prat> 
i icfilm ita treatment and 
ir oon.sl itulcs art afilh 
into record or tb 
■«Nirt!l»\s of its author 
over n period of several E 
yearn during wliieti time 
(Ickkrh of mils were built 
;md experimented with, 
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High Frequency Apparatus 

Its Construction and Practical Application 


* *; , * 



By 

THOMAS STANLEY CURTIS 

Editar «/ ' E(»]r^r 


The most eompne^ert- 
(tivt? arid thorough work 
on tills iutcrr^Uag ifub- 
iwtevtTHrodtifMJ. The 

hnok in ii^oiiliidty pmc- 

i ioa] in its tn'fLtmeni umi 
it eoimtitulcs an aet’u- 
’mte rraiirl d( tht 1 
■ flerircUw of its Author 
over a ixriod of ^verul 
yeanduHni| which tiny 
i{owhh of enils wen 1 built 
and experimented with. 


(JUAPTfcB READINGS 
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lllw-H fur (tin ElfrtrlSI Ettertilnrr AH'BSIHX. I urtM aad .Miwlili- 
llt»w Much Thuy Oo«t nihl H he™ to fifri ™m. 


X OH- IlluiUtainL 

Gold Stamped, fftnidaome Cloth Binding. Crito l$Od jjnyfjwioL 


TECHNICAL PRESS ASSOCIATION 

847 AEOLIAN BUILDING :: NEW YORK 






- 


(C) Jeff Behary 2019 


57 


























m mint! minimi. . . . . 1 1 . . . . iniinu . mi . . minim mnmi i uimn . . i . . mum. in i<.... ..mm.....iiyj 


i: v i: ii y d a y m h r i t a n i c s 


viii 



Throw a 
Spark 
Like This 


The Editor 
of Everyday 


THOMAS STANLEY CURTIS 

AEOLIAN HALL NEW YORK 


Offers you his services in consultation if 
you are interested in High frequency 
Phenomena. He will advise you on con¬ 
struction, recommend valuable books, and 
tell you where you can purchase apparatus 
for stage or entertainment work, for the 
cultivation of vegetables, for medical or 
experimental use. 

For consultation that does not involve 
extensive design or calculation, there is 
no charge beyond the usual courtesy of a 
stamped self-addressed envelope. 
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PUfiLlCAHON NO, 141 


RADIO PUBUCATIONS. NEW YORK. N. Y, 



V*-t t U jiai l.irrT. 


High- 


Building tin Ondin coil, ft Tes¬ 
la Cflil t and how to construct 
a control hoard for tlu- same, 
con I atniog a t! equipment 
needed for proper operation 









m IN the jMSftirlns *rtkEn la P 

fPFTiplcke tLcitEfifilksi for the cripki-ngr 
*1 hiih-fffquEn.cy njijMrP^Ji VrlilfK 
with am front ■ W. trails 

former HailUC an S.&QO-Fell M^ondaryi 
wilt product ll Apart U I tube* l«r -K 
from tli* Mcofidary #F the TehJ* -con, 
a fill with ■ H-K. trnrsfortflfir 

{■Utih *■ T*l»r he oblfllpiNt from il 

Ticab liftirhi* oDlfit) hikvlVE a «c- 
endar^ wilh friur laps- of B.flCC, 8 p CH^h 
31,™ *ml ™atji P wlH d#]Sv€T 

an iK-incli "gi&rfc. 

With each * «HI P p3E iHo famJJiPf 
Tp*!* flvpemnenU trt caTrlpd oUC 

Pint th-fl |u X-ray Lcj1>(!H ■■&1I E-ht made 

10 i^J>rrPlE*T 

The euPF^flt from Uio Gudin efc!3 Ip 
abeolutely h*rml*#V arij may lio Eafcrn 
inSu Hire bchd?, E*drt though thu '■eLiapo 
TjLDy but m lb" 1 nri£hhpphn-n p 4 of 6411,000 
vottl L the frrqutaflj 1 ll 14 hiilb tb*t tha 
eimint doej noi pruetT^c ikeply. but 

fflePPly nni alonr th* i^ln aUrfart., ll 
Li al W'lyi ftHlvifjilik, *brn paaalnK the 
i pari: thfOHfh Ihr Mjr, that a HnuilS 


piece of UlrUl- ■itch ■■ » ttl-Etfi] fi*d. 
|m cluprd tn tht ll-ind. JstuI lHal ibk 
Kfl* #pjiroaElia?il Id (Jifl liill pra tu]i tif 
tSi« L.liLiiir.; clliciwb* Eh* HraL of thi 
npftrk mPT fiTodilco a W dwtf p KDJB* 
tlon. It Ll plap aL'.vaj'i idvl**bk P ivJn. r 
njnerallBg Ills 1 0o4la p to ojBfcmrt ih+ 
irnmnd lead Ifr II nriLftlde p^rriitii! ih* 
*4 protect Irtopfem^P wirtdin#ja ful 
farther piotcElioh of tlIM 1 wirn anc 
metflr, n kiefrbick h«4 *l 

|rj*dv kin wired inve ibe eirvyiL 
Tho riiintiiiiE lioard for the hiib-ftv 
qUIiney JiftjiaTatoi permiLi Ponflectiri^ 
•Lthar tbi* OydiH «Cl QP T-caJla coll U 
Lhe lAjir.i'; and it ro^rtn-M- th* H*rcanri 
rYiaU-rEhl for ^P3Elkll0f1 Ot lK« CfliU ant“ 
tULfl evupi^t plare, lrmtrn.lL -of JlUTIsu 
E lie hi KftEtcnd *13 over the EJldr, Tbi 
e.jnn«cUflM Co cjireetly lea cDMKtlm 
1 1 Ll-t k_ the H*i^Hfflird pf Lhe EottlfD 
eitalpTEenE la a plt^f TmTirfwond i r« -r 
suurfy an eld table TOpJ, which Wt* CtiT 
Id h4 u i2o^ and btretad; ihm Foei 
niWHT f«l warn met onilef Iht hot 
Loin, A pkee of "4 " veneer frDffl I ■ 
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Frequency 

Apparatus 

by Ludwig Depose 


41 id t \osrt door wma tut lo Il.~a.ib"" for 

the lUiDu'lp BTld R'm't cri 1 '-V41 LHIttS.I pf TllJ- 

Ptuhi than lirn^lnltii to iHh haw;. Thu 

IGS-VStt A- £™ U optional 

n D'! iirtd nn! be AiEiLipJ. 

While A Jim muicr *ah W uwd = » 
rapisfata the- rtlnry tjiafk gn.ii, III thLfr 
construction a. TB4ruum rim net nHitor 
wma empLoyed:, Thu rtilo-r u-F the ffl- 
Sarjr npnr V pap la- rut from a abaci of 
bfekflftt *tid t* &- in diameter; ei^ht 
fealoi Art drilled f^F S-ha sflntacCa* 
whkh. «i« nf ilrjf, mittifl frnm * tinc 
rod Hi* Ln dlimitlT, Olio of etirh. 
pidco ia dnUf d and iaipbud Tor aft S/Si 
sot-w. The lltif f^EinK art t^i-r« 
fastened to Lhr disc of hakelUe with 
pqEiad jf/34t irnwi. and ■ pjatfl fit WiW 
ll Mddared to each eorniectfrYf all ihti 
rsntfceb tyjfrlhfr- Fin the other aide 
of Eht fdtflPJ I^Pk twn rod.* 

LuTitf *ere drlllcil ThTflupli 
I he aide 1" front I hr top *pd tapped- 
Co hbh iji B/ftE hnu -c:ti?w, 4' iorijt. 
A ainc contact La* EnFf , w*d to CTi-A flfid 
of lh* -rorWi And Lhe Cither nftd Eft 
lilted with a hard ruhli- r binding li'ut, 
Thr aqiLBJo rods are mounted ¥ittl- 
i ally in. front raf thr diac IdiiorLly In 
Jlr.m with the erarataeLB]* to two pieces 
of *i'd l-inc M-ripe ira Enm 

irt C^nnfCtrd t4 two wirofi which paia 

Lbru^gti the hoard, The due H-»Pf U 

Fiitmcd tc n pulley which in tarn ii 
■fixed. 15 the lhulur shaft wLlli I he PFt 



lie* ihr Ouilin lt“I iJ hl> 


Hie safety pip- eofiaLats of \wv bra*-? 
LindEbg porta, two Jf/JS scEtwi S“ 
I&n 2 (w|th the hcadi cut off), two xlnc 
ranUMbi madi ai deu-rflrod before and 
twD hard-nthhcr binding po.’.ts. Tho 
PFftC^ *hni| Ihn gap ib i/L For a V- 

K. W- iniwifoprtirF. In The thrw 


switebH f n □ n d 
OO the panel Were 
taken ftfom Ih4r 
chj Nrlal ii l« a i * i 

and fur fuiM, twc» 

3CJ.am|icrc MFt- 
riiixra Were om-*- 
[il rayed, alipn far 
the urns kLki hc- 
iDg ri-sn u>v*il frrara 

1 h t pc r C «I i I h 

bain. 

The IndonlaJwE £Cll built up off 

circular piecei of wuod T*" thick, h" 
Lra diaraioler. Elffhl- kulrs wniu drUSed 
halfway ihruuR-h earh i-lec* to lrri?lva 
H " dowala f which weco act JivLo pi nr* 
w|th wat#rprraof fflue. Tbir draweEi were 
Fiia i\t*i by Bint winding m jiiko of 
itrinff irddfiil ihann, Kbvn nnlihinif with 
« i»t4ftll flic; Ihiy wfPt? wcunil with 
H" BSftHnujiprr Ulbltig, pulled ilrhtlr 
a5 that I t rtftfM-t albp nul tftli> 

Inf nniches- A praiaLJ lialSrry tlh^ h fai- 
tuii.rd to i 12" lun^lk of flivsildE ^ra|r- 
p*k Wire, to clitnfev L'Ji-r Enductance by 
nllorinjE the numbor of Lurni Ed the 
clrculL I’or a lick^hacl prevanicri. 
Lwra rardinnry ipEEphonc rranrlunacrx 
wdLh oap^sity of S mf. ara ewi- 

nc*(rif In Hrir# leroafl tVm line, a rad 
tho -ntf’f pnlnt ii eecnc^l^d tc the 
irnHtnii 

Thp ^niKtlgf I'Sork hi ■ piece of 
LhkoElte 1 ri;.ntaimnR ill bind- 

Irtir ix>nta; this Ii faitcnNi on thr top 
fro-at end uf ike frame with bnja 
an^tEB. Fraf Ihu large qnndepwr h |M 
Ebia plates tih - all t4^jd. i art, 
ar^uirsd, irad It WN-F ihciti, ti 
rut tc ihir life IrfcdlcAted, Both 
fillip of the glui Jdatea art ttff- 




'll HI H H 

£ ■ -£j 



r 1 

1 

r -ll --+ 


n* lh* flwin mJL 




sotsen 



(C) Jeff Behary 2019 


61 























































































Tnvla loll 














S 

\ 




c 


*m| wii I. mi-4 11#*op[WF ih-M4i ir» 

In bilvran w.l’k Lh« Imj^ h rrapht aql 
*^lf TTliBrljf | fi-sL ta ll.c j| E hL, llr- Lm Uir 

Ib-Tl Tfc- lufi TTiijr h* •Milrrfed L^ith+f 

uid LT* I hr fa ran i.rrl mJ hjr uini -f 4 SompH 
l"* f Irf Wild with Lk-ilr In lla inp uf t#* 
■ LxnH-d S 1 -n imIjIjti. fMb*n*£ IB Lhr tpp of 
I4i nr.-Jrnn* Eita. 4 «' h hh 

iJI umiiri 1 ht plir#*. In li# hfejUlirir of 
I^Ji nap, axd ill* ■ pica- 11 1*1 1 1■ -ril h rv pS |«H 
bfk»KMj 

Th* nj'rijhi-i hiildl ni htai lirflui3Jt.n t+1 1 

in ftnu*- pi pm of wqiifl barpi. 

thijr firm in EhfaHad V mil arr failanrd 
ta tSvi c«nk»P uf I h>■ -.il-fulir plctn, pFt 
rcnhlf with dr,ark; #lthrtMp+, Tcinj i- r *wi 
fnyUJ h# UMil la lhi. ^-.'i Linn. 

Tt« biM nf thp OllHsn f*’l fll iul ffW 
I hi 'feilni labia lop mrA mruoip bfflf" 
T-o U|s.^|n p |i-pU ■ hr PrtnUJ-.Lhf bb I hr 

fiipik- Tba priau-rj 1 epemIiU *f tnpf-ir 

IfebiQf, ■ uu’.i -l ii m dram u t &hr dl.Tii n Liuni 

sf-irp kn tbv dJurrtm 

aian jf aln* S" ^Ip JT1 JrUIld (4 tlkl 
LhL Ff I Lira] du#a>- T*m •rnvp^rj Ip a 
bfabillB" 14fc# V * in illiHirlvi. ■iLlirni^h a 

(sUErUBOj-d mil I in jf Iqlr* mill b* vip| 

<Mvr l#lhfl iTralti PiLb lira at Ibna cnnLa 
-thrlljr N!a, %tl iJiiyLiL# tv\ I uD-iTtrfni Win 
Wa4 M i ail I fa viriiJLnr Ik* pwiinikry, an | 4 
"Irinf at ch# iW •■llirlrr vbi >nuniJ bb 
b. 4. Lhi nmi iimPj In thin PIJ H 1+paTlllNf 

Ibt win bj li. .wn TNfa -lid- 

anp vpi i|iin« bf hkPl. Oha (vrwh tnla-Lin* 
l^r rjLmlrr a-hll» annthif 4\A II# >1 hdllstf 
li IXfllT CO iri-p lh+ Win- in jilan, th» 
iqp HI Pin » ■TOP t if Vi pi; ■ |i flirt, ifad. 
wKtn li tii tofibr. Lhr #Ip4Ip< iHiUriti 
Af5*r chi' nd HU nmrlrlBl w. !_ml, Lha 
■Iri-J kliri n U'p ftTHI Wll EiEMiTtii JC-T 
ihi cill.I Ehrad Liim raalj af TlflllL 

fM it llr 1 *ha tii FlLErJ aiLh a. 

blKwi, futaiMHj ap Ehi |p ihl+, ihd * 
kafir lu Chin dnlhd IhrfrPBh iMl to pan. 
lhi Wirt nkldJip mblcb aLtJiL.Sn Lp ibr 
If tL fas nHi Tif p- pl A dip 11 *pnn#wM k* 
ibr I-Lk% 1 IrCill. 

■daiJ'lli M «U4vtHMh<n M h fc r mi ■ aHib #up- 
P»r Ivu- if#.lrnu r. ibJ piEorf i.p. 

In Ikt tkp Bb« i#nanda.rT lab* PfaaLhrt 
L!.Kra 111 fuErnnl, iMlkfE* IvHf Bd,<(lllRNI 
■^n# lipiufH II Thi "Ln fmm 






fcb * l^p tbi arffambrj I# ipnnpnid 
Lha brill kill, 4 £ i—a an pi| pp 


li 


mrntll Im E alB pr E pnilh. JF'rar 

KCj«f r.rf fenikdaLOn ana fdltfMJj I* Utf 

hlHiiiip b£ ilk hlH. Tin ■■■ iiIiiIbbj hfl r4#> 
If-T'l - ; Lh 1 hapTj |ppn'-l!Hir 3 a|frr 

b' I llliti haa-iF ■rpppinE 1 

Wibj hv irj.-miiLil i-.l, |f fltrh m. rni3 eT nr< 
dill int 


fihll SWH rnili k' LHmM., DM l m a fJ.xL 
form bha »j»eL |b^. THr dri w ih* 
"hUarr El |h# Himi Hi lb Lhr l lu.lsi^ E r.J Li 
‘pur* hrtufad kn th* UTM Piij. 


C»IP CiP 

j, ItDiii E, Pq>Tl 



'1 “ 

CMIXHI 

FL*Tl! 

IT •P^aulPiB- 


wcy 








T|b rnna.Lrqjrl.inn 1# Mir Tftmla cfall Pi. I- 
3 -%l kfl #rfarril Eba mnalrucLinn L-t Lhr 
Qv4iin ml lb Wifi, bUvUrr, hr bbbr. 
Ekmb Ska primar y kf m thn EPIlbiM Lhil il 
dm nob ■-?hh*cl mm tba ■o. nn.la rj; pn>! 


l>#aiLi hi ppcMf !|nrh bit 
H ■h-lUid br HmrsLunj * r |h. f huslUar 

liiaL whrrrnr r'-lll'la, acwlpn ^iinli 
+ hmald N" ■-.I rrl i- lha tinitmiLinH, pBrSoril- 
Urfr far iutnlli; Lhr rmi r.r| dlMi df 
l«U« lha ■p.:=t.4bpm Of Hip r.:||i ird 

Lhpt, VbiEiVcr i-tnh » 1 ■ 11 la - jLarLi 

ibuuld rJ.Lr r Lhr raaftrwtlyB iilbrr 
Lbii Chn« dir.L 1 nirl.l 7 i^nraflrd. In I HI* -Pi. 
iL -IU h wiPlUllB cnbkfij 1 Hat a ijr-irk 
UMI ttjf f rs it. Lhf |t;i Bdatf ka bii^t if M'rlil 
•Tf—1 IF OEhrr jilurri: E n>J a IL Lbaf r^mret 
wID !■* ■aS’nrbk'n &i ikr E b E . ft |p ifl- 
Hl**li la rnrp |&p p T L|ik | Mpl 
™aLi at nrmUli kliw r 4 it rtauLrd, **m\ 
ind fart, but nnfc ->T*F Lhr til-twpfj 10 f>p*t 
IWP. 
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EVBHTD A Y m e cn A XI c s 



rent must pnsa through the wire 
Into the flittff eye and to the 
armature ft, aiKl out at 0, 

Thr«? bltnlhig pouts are made 
from small pieces of sheet brass 
or copper % la. wide irad % in. 
long and provide! with two holes, 
to receive n brass screw and 
screw eye and waster, as shown 
hi Fig. 4. | 

The bhiding posts are fastened 
at each corner of the base block 
and to II one cud of the No, 30 
wire Is caught under the screw 
head. Another end 1 m caught at 
1*. rtmi the remaining Xo. 20 wire 
!h fastened at CL 

When this a pp;l rat us Is prop¬ 
erly mounted. the armature 
should vibrate betwcvti the bolt 
head and the screw eye end 
against which It rests when not 
Jit action. 

The wires from a dry cell are 
attached at F and and the cur¬ 
rent [iiiKsliiK Into the coll through 
ft ii ud A and out nt 17 uiapetlzes 
the holt and draws the lug if to 
the holt bond. As quick as this 
luippeus, however, the current is 
interrupted, fur 7J is [mlted nwny 
from A and opens the circuit. The 
halt becomes demagnetized, the 
lug If is released, and the circuit 
la again closed thru ugh A, This 
Is rc|H'jile<E tunny times lu each 
second, producing an interrupted 
current In the primary cnli, This 
Induces a current In the sccunit- 
nry coll of higher voltage, due to 
the [lu- reused number of tums. 


The handies shown In Fig. 6 
are made from tin and are 11 In. 
long and % In, in d la meter. These 
are attached to I) nod E hy ikx- 
Elile copper wire. 



'Ilia nhurting co11 arid its tjitEuuh jj.iii.ni 


The Intensity of the shocking 
current may he varied somewhat 
by turning the screw eye at .4. 


To Drive, k Xail i.v E’lastub 
If a nail is hen led either lu 
boiling water or over a tin me it 
can In? driven Into plaster with¬ 
out chipping the plaster. If you 
u«e a llanie, he careful not to bent 
the nail t«n much. 

Contributed by U, IV, <{rekne. 
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A SIMPLE “SHOCKING” COIL 

By IIakolu IIviiAxa 


O BTAIN’ u carriage Unit 3 In. 

hung and Vi In. In diameter 
jiml (Ik 1 iirniy Ilii? !“i|UJirt‘ sin wider 
below the bend tbnt part of 
the bolt will be round, llku the 
Ituvtir part. From stout CflM- 
Imin'd cut two washers 1 iu* in 
Oltiuieter mid slip them mi Mio 
holt. Then screw the nut on tin? 
tower cud so It will amwur jib 
show a III. Fig, 1. 

Cover the bolt between washers 
with two thicknesses or heavy 
waxed paper to liiHUhite the holt. 
It Is best to give the pillar u thin 
coat of shellac to keep li In place* 
Jlaku two small holes In each 
wusher for the ends of the wires 
to come out of and then begin to 
wind the inside or primary call 
hy using No, 20 cotton Insulated 
copper wire. Wind tlda mi hi 
three layers the same as thread 
around a spool. Over the last 
layer put two thicknesses of 
waxed paper mul cover ivEili a 
Ellin coat of shellac. The ends 
of the wires will project from 
the washers at opposite ends of 
the holt, aud they should he about 
six laches long* A current of 
electricity from a battery scut 
through these wires wilt inagnet- 
lise the bolt. 

For the oiilside or secondary 
coll obtain some No. SO double 
Insulated copper wire ami wind 
eleven layers over the first coll, 




I :i kSue care to get the wire mi 
evenly mid smooth. Fever the 
hist layer with a thickness t>r 
waxed paper shellaced to keep 
It In place. Tills covering pro¬ 
tects the wire from chafing. Care 
musr he lukon In wlmllug the wire 
to *i>e that the hem I niton Is not 
scraped tiff* as this will short 
circuit the coll ii eh] the ahncklns 
current will nut be as strong. 

From wood 5i lu, thick cat a 
base block 354 In. wide by o Hi. 
long u ehI with straps u iiuurtnr of 
an Inch wide, as shown in lHg. 
2. screw the coll fust to the middle 
of the Un.se block as shown In the 
drawing of the Induct Uni cull* 

From heavy lira cut and shape 
an u limn ure as shown In Fig* 
3 and provide It with holes so It 
may lie screwed to I ha base board. 
The armature Is 1% In* long and 
ut Its loose end several wraps of 
tin are nmdc and beaten tint and 
the tip end of the nrm can be 
heat around to prevent tho lust 
from dying off, 

A small piece of wood in which 
a screw eye lit placed iFlg. pi 
should 1 k* made fast tu tho base 
lilcck to occupy the position 
shown al .1 mul 1" (Ids one end 
of the heavy wire is at¬ 
tached by passing it through 
n small hole so that the 
screw eye will bear on h 
to make the cunt n el, for the eur- 


(C) Jeff Behary 2019 


64 


























(C) Jeff Behary 2019 


1 




(C) Jeff Behary 2019 


2 












(C) Jeff Behary 2019 


1 











(C) Jeff Behary 2019 


2 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


4 













(C) Jeff Behary 2019 


5 





(C) Jeff Behary 2019 


6 




(C) Jeff Behary 2019 


7 
















(C) Jeff Behary 2019 


1 






































































nuu 




Hf rtlmcnr evpry lm.rwri fl 7£S lh rh ' .T*iSl? 

TF,t ,11, mbe r *f ltMt tanS riil! . " hl 
-cHuiinr rum MllJ1 ihj , | 1 “T’ndmfy L 

11 r '» E «^ch ,i ^nn n t ,1... ^ ' V «'»Ih r 1 ” 1 
f1IST k,? aJ J ■EiiPtdatd ilrutr, * * f "f*Nu ^ 

Easily UndcrBtooj 

p i< m p | r 

lir-rslc tin VijoEnr 
R.^yi a* verging on 
riir rn Lj?i<’a,I nr fuper- 
Nftur.il Otlifw r-ran- 
F tl ■** fhrm w\\b thr 
^ - firm tfhd fi-el 

phyiSuiiM^* a [one tan 

■fi-dnvfli-uvr Then* 

There ia nothing 

mVJirnnttj ,ihaUL Vi- 
-olci [Irtyi Thr hfriii>- 
l?CinJ rctufti they 
ftivi* rife dui' [o an- 
l'.iumi. H-llrTil,- 
* r ' v P“ | nJ«^ they -Grtf, be uwd MtiifftiE&ciSv hi 
invent. Vaol^i Say, crni tmly Mp- iL* tikn 
they e.Trlnni pmiihh bjlrni np hurl. 

Metabolism Explained 

^011^ body ia lifci? .1 hiaiityccfflh A biJI-iani 
t>( nue-Pn^c-afiiie rclJf. Their crib imakf up 
I'niif rilSLir. bo-nui, btnend, nety-ea,. hflift i>nd 
Though shn VflHdliLl -C^l I tfFCMip* in,IV di^rr in 
ttntemrr 4 they ,-i U —fyftl 
To Isvo. they mtidi— 

Finr abfoih mifficaertt oxygen ia feed 

the «eEE entl keep it vigordwt; 

SeeOftii, hum up the OXV$rn sibwirbcd. 

Third* Throw off dir H'oife pTeduGSi cn 

atrJ bj? th.1» cdfflbuitiiiri. 

If IIHV nn« of Thor iHm- futietiutt.*-<£'■ '* 

n [fiidiTL’d or ilir^M-n out ol haliinw *1"' . 

a ( Thr colt ,ufFm: if all nf tUm «“*■ 

iku cell dies 


Ttfij* |httldU« 

1 :l ■' infill* 7Vr* 

** ® Q Qf 1 ■■ Hi 


AH CanitVtutiwd Dificatcs 
Ba^iciiUy Wi«* 


jrmmc 


&NA1- 


ih TO 


u f Uifinui ,:,f 

H hr L_.f«r **«*■* T >t ^ r ' 


bod? c* 

1 ,,'luLrnr- wlnpihft 1* t# 
(J^. Ll y cntL^liluO^n.ll -111 trt J 3 jf-El* fee 

flxiunaiidu. „;\»toou «L1* "* 

.mail « ** Ufl. It or pw'*> 

,bai.t> wilRrlrn. 

routfbirlv ^L.«iita-' 


mplprrlV . 

pLLmsiv*^ii n* ^ HnUtn*- 

^ " UV ' 1 ^1. >!.« faiir-1’-' 

ctiwigh ! lLr 

T t ;^UrK ««-•”« * 

** ^ "* 


Viok-t Rays P^mote the 
Lift Proctss 


■ r-.^.’.i.H-ii UJ h*VP 

V‘° , ET BA )’^ ll '';''l.k'oj paiolrwlv P*="” 

y,hr P 0«r »f h:,n S„‘ a,W « Ul ' ; *' U " r 

;r ,„ IV "JT-i Sen II V thtow ^ 
ti.rrt in i-t>^ ro ' J ;„1., rr iroldu, rM»«- l f‘ 
(hr watte frfnt liT| ? 1|m< t!omr B: u«-kr lh= ^ (r 
dtle arllt f nnH "" in eoitaiti"! » fift* 

Pfon™- '-h^* pTLrtJinft 

ryphraSth. . Vje ht fey* 

Mriiiial teiruir l a ‘“ t c . J t'rvi''l* «** ** 

,,i thr «!S‘ tt* SS!« ^ 
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P(J , 

v, ° J *i Rn, U„hi 1 

n { ,m ; ■■' ^iU r 1 **"*> h 

Nal tiln Tr.J, .1. , l| "* rr il>f i| l, 1 kl 

■" l"< ««.tl nillUL ■ ,4lh| J | Uf. , | , ■"* r-.„ 

usf.ni iuii, j 

«uufcrm( \ 


Iff] II 
Rii| 


nr ct.^ 


Vi.,1,, H(J>i Afr 


Osit rf ,h< 

, *?« -' 'iu„r- 

" “H .1 r-jiMrv. .he 
fhK p isj *,f Viol,, Ff. lv , 

T, l ? crn ^f>nij,r v 

« r fth!| ihfd. (Ji P1 , 

".ifldnr,,^ ti* X 

iT ** <I r ,err J'J 

I •'"■mid KKcu. 

Scientifically Accept E ffec„ 

of Violet Ray S 

fulJ ! * n * fcy ’ H ’ mQ r* mnim. 
i’-Sl^fd up borofi-B of « wn , “ 

roerrjpF riiiniitidiHi <lF >■,*!■■ 

4 -’ if * Wa » «U. ro hmlils. 

. B KKvn ^ 

Wfiinnlur, Mcntfei.. „ f K j, en , r ,. 

' R.if„ hcij v h,nt wiihtinr mupn.tuw. 
DftErpy pf-r^iu 

•l—Smthr ElLr Eirfr-i'-e; tvulld , wtV G> thuif, 

10 —Hrniavr Jhji.J CLieu L . a „d 
y—"Lohi^r himrrj prrmnro. 

13—Framer* normal jfrowili^ 

rj V- Jifcavr .nr? iJ^ i-HFcCs* tluii Sdracff Jim 
toijjnrf Vm|g| Ffnji Jinvi- an rhr- fegdp Is- it 
my wgiififf j- (hue V„Hrc fi.iy* , r , n'^jitzei 
Rndorjtfd, ujfd by phyjrtrineu.? 


Ailments 

S^cyyiMDrTr.,^ -"I. 


^iJnrtrt 

Riiili 

(il-ytilt PJJJ 

lSnnJM-l«iu» 
OfptpIi 
C~iildl irt FI+jJ 
CahU in Lung 

Q r ^pnipaei , ifi 

IZMqdjmif 

QgiifmrtA 

i;j> P prpa^ 

Hxftiicbt 

t>r DUoJW 
Falling llai* 
Hav Ptwr 

3-fir JlSilclirs- 

Ifvgimnii 


ViOl.rT RAVb 

I nflu»lL« 


C-nrlfF 1 
| iimHiK 1 ' 

^ pr V(-iiqi#W-«» 

N^nr-ilsi* 

pfnufbii 

Obc-iiW 

|*i„ 3 plr» 

ijkfsMljll* 

SliitK WiMTtfMK! 
Snf^rn' 

Si.IT aw Jsun« 

Tcirtiliilii 

LPfcfri 


Instructions For Op^Ung 
MatHsne 

mriV .-fc-ciMd, m tunul. ™™ «. 

in,I Jt.iw ihn CHTrenr in any port o| ™ |° ( “£ 

,s.n 11..- finKrn. Thi* m«Aod n*o b» u «« • 

4e«U nncMtie. m^unpr .snd «jSp f™‘ 

m rir . Km. 1 elciradc ■™'S < f" 1 sikJ iJSBtrild of 
N,i * nliheuih it » n« «> 'trofta. Ut lubtl - 

PAHT ftIT body rrrrtTfyifnh 

4 Pu ner lumper with the app.itA! 
vnt «il wr^trr bur trUUFfi <o lFu- i«L'<or/ I dr 
,.1-unTTirni t'rf arr eJtar fiUlli ItPi m Bcni'rgigr 
hr-t n«r rmirtunn tr F«r Trpjura- Ofrendrrtni i 
tuTiri i’iUI leaky rlrcirod-c r* ibr crtHM nf ^ 
plmm When rrty rtrirn ini If ad af v.n 

[i-l, xhff faiib i* in clw tlfctrodp T-d «=_it 

ctede pyt kind c; F^euJ, p«f«fnbly* 

ukrtndl fr inca hrtndlft -ind in.ai.i- centrist 
iig.imir eckcr mcMI 1^ ipaT*» -Ttr* RVn- 

t-rnLrd. fault Iskii in tJpCti'qdiE and 1'^t ibf 
jienpmpsf 
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I- Baso of Brain. 

2. Center of Neek. 

3, MW die of Shoulder. 
*J- Middle of Back 

5. Hips, 


G. Eid of Spine- 
7, lick find Throat. 

a 

a Bssrt. 

10. Slamttch. 


II* Liver, 

12. Kidneys* 
13 + Bowels. 

14. Spleen. 

15. Loinfi- 


f 

i 
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H-ttAidti* -it A tir fe* e*«n*enjy* ClJ 

fronM J n.n-1 ifW ■» rw\imv*& hv poking E|«, 
ITI „k Kp I b*ik f*rth * Vcr f-H- i#At .id 
j„ im At A tK*V ™*r ™*W frnm ^r.)n 
?•,■■( niflirt’O. frunt*H tJnu. JiK4«* Or cuuaj dlI . 
rJm , Scnma^ -*■»«"» " Jk> ^» , r 1 UHiiIy 
(-..im iir A. Cnn*iipnti*m. AB. D D ?riv *f irant 
iirtlh A-II. An*rai-l. fuel uni MM I it, bl.iJdpr dU. 
tMVa 'c Middle r.ir dilate. th td.it dlrai*. #y fl 
diiPM* 8 .. d«aVcfi Ert'th. D B Wamb diwu ff 
,p.„ lk | jrrrriEliOP, E. Ovitri^ r*fl<rm 

pn jni itmillk' « C & NcOraifHtfnic hrad- 

i.Iipi JdVofr* th^ b,Tclc nf th i! neck 

Iiutmolt 

V^LHfju.iir .md tirlTvihin^ fcfc-cp li ni'Ccnary 

... z r a J health- InahiJity ta iE«p i! ii very 
tri3ub]fipnaE> tvm prom nnd on* 1 which He one 
should nffilccE Thru# Is UP UlbstituEe for iLerp 
ind t!ti' iiL l, r of medians OUinOI supply its [fiek. 
Drpriidrncv on drug* ii disngeFOLH K depresring. 
and ha* ohtn hern frvial 

Uifng EtecEfedlt No, l -if ate,™ A .7 nud Bv. 
tflinqurlcu iht etFiiral ncri-aui lyitem, «qu_iL- 
i7 r the ctrculntiun, ike capacity so rest. 


Influent 

An infectioni diie-ase, similar fp a cold, 
iUsicfciF»s Eke respiratory organs, and drbiSknt- 
.pf[ rkc entire iy*cem.—Inhalations From, the 
Ozuru- Gcnoraior .it the vary begin mug often 
"killi* the disease before it gets a fppthold, 
Their uw? ihartem the iLckneaa in all rvuciii 
hv kllJing thiT germ* TJu? treatment COETibmfd 
with ike u$t of Electrode No, i os'er the spine 
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